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Description 5 Use of |iB-kinase inhibitors for th

twtz@gmoﬁogqal n The invention rel ates t%&'ﬁ%ﬁ?ﬁﬁ‘&fﬁf%s%

I cB-kinase inhibitors for treating pain.

appl i cations WO 01/00610, WD 01/30774 and WD 01/ 68648

10 descri be conpounds which are able to nodul ate NFxB.

NFKB is a heterodineric transcription factor which is

QSI e to activate a |arge nunber of genes which
et er alia, proinfl anmat ory cytokines such as

IL-1, IL-2, TNFa or IL 6. NFiBis present in the

POt kipESaTtilors o e dsatment BEoARuI At i on of t he
15 cells, for exanple by cytokines, leads to tlae | KB .
' d wnoo
P RO ROR ARl i YBR o R bR FoT esh80 e
the activation of NFicB, which then mgrates into the

P ﬁvsagfahéd%ﬁmge'\}vo /0865 'tv@ém)’%f asgbér i quessas

Iarma ory

rd&SGH’ﬁP &pmmttmi& whish @reab oildateVNFxB.
:ﬁ&?ﬁ”flﬁhe@éfbdlzméiﬁb rrgréh § Itlgggg%ﬂgf' mfﬁ’éﬁ le‘i@ a@h\?é’te alarge
f'%*?fsofg%f%n% Bts:ht%n infet aka, rﬁfpmar@ma&w cyinwes such,
iastiLbt tiLa) TNF ok m.-lﬁi l\ﬂ'-héB)tsqfre&éhHﬁ the d%d! ot 3LlIE Where it
K, GHRRISaE VIGT u8 incdvaty Fecaid Hi e el Slimufaton of the

delsfor extpple bytcypdidnes deads tathe &B:bemg phosphorylated and

Ql.l Hgé’@?éd"tlft‘?ﬂoﬁ Wn' r)Y; %Iﬁfqg@khﬁl?ﬁgﬁ?gqqiﬁicgﬁzpam%wn leads

MFifB% agtivation OthFng m&ucrntﬁwnmmram inta ¢heo ouokesis @f the cell,

- WHePé fteefc?wggéseﬁelrge%Hbér%?P délﬁﬁé}ﬁﬁfétBQ}sggn the

I rst ‘i's the

. E;e PeAsHR syich|a&r enm@OIdpw&ypirsoﬁlylcanneﬁhmrs witbgioflameration),

Este*ohﬂhﬁiﬁ@m éSl‘hni%Bed‘dr{H%%:rm?é}cP dﬂ?r ngﬁ#ﬁ'@%@% S dlseases or
i
&I?ﬂn le @'eﬁlﬁ‘&/g“d G%V@te@atw nigeyanst éhanaowaloﬁmnt The

- wmlltritiorDeﬁ NFTK@ ishHlso of alut e tt@ﬁea@ﬁerﬁ%ﬂbﬁ?ﬁér §fn'cle||t 8 ¥Used

BE RGB! o, 2ot 45¢ T Ruloalalle dbPipYapltc ot beon

demphstratedktiat gharnace@icalnvect asufliicocerticbidsp emyiatés or

Gol s, WhidH aRy HSTU 6 1S rfall S iy BrSRU TPL e Rires-

| @@y@tlngesmahwmmmtkwam ipdintsi porintérberet dirsctly with the

y 2007 2 In particular, it has
_Peen ggljfﬁtﬁé %Hgéem)nstrate in-the nodels enpl oyed, ‘
he fi rst step in said signal cascade is the breakdown of IxB. This _

phosphorylation is regulated by the specific kB 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 satisfactdrily solved even today. This is due, in
particular, to the fact that the analgesics which are on the market do not
have a sufficiently powerful effect.

Inan endeavor to obtain active compounds for treating pain, it has now
- been found that it is possmle to use IkB-kinase mhlbltors for this purpose.
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a strength of effect which is clearly superio Lhdt o007
of classical nonsteroidal anti-inflanmtory g%ie:%t) sm’g

- Di scl osed herein, therefore, is the use of | KB-kinase

inhibitors for producing ph& naceuticals for treating
pain. The term "pain" is understood as neani ng acute :
daipastiewar,dhham beep piossible Khdeuinstrateydn theemexdalgpermployed,

I s . - .
3 fongel 5 GRINOPSAY SR bRl o oua
FNtlamMatennaoesoci ated with osteoarthriti-s or
rheumatoid arthritis, pains associated with

pai ns associ ated with cardiac

it estinal i.nflammtiqn, C d W )
RisEpsed Rercifviieraare. 4 ind dsn ot hedwnanedahiaters for producing
phiarinpteuttedleforsieating®ans. associ ated with neuritis,
pai ns associ ated with carci nomas and sarcomas, pains
associated with AIDS, pains associated with -~
dinentartretgiy’, is Belessipotads aregming acutd peimsrans chronic pains.
' QL ai ne cephal al gi a, or
m@gg{t’”ﬁ}%&%ﬁ%ﬁﬁéﬁgﬁ%@rﬁ%gﬂ érpes zoster '

FBIRRIE ghusculgekelpial disgasesi syches hackmaing of acute

paiPasqRidted Wi rﬁéhétﬁjélrﬂlééafﬁg post - operati ve
oclation with an acute attack of

ai ns,ﬁﬁ%al_ ns.in as% L ;

Eé‘!ﬂs, aggociajed with psterarthitisyes mMeumatoarthriisy ger v
palrey ysiciaied withdftestaahf#amphatidfB- ki nase i nhi bitors
dol e ' i \.eS or j ole derivatives

are. | deri.vativ. enzl m da

Bl 2S8R i MR G AR BB | one vio

palraassocated with idltiple/selerasts,Di scl osed furthernore is
..0f formula | 15 February 2007 3

PAT RGO TRAREL, °Lny 2

pains associated with carcinomas and sarcomas,

pains associated with AIDS, '

pains associated with chemotherapy,

amputation pain,

trigeminus neuralgia,

_headaches, such as migraine cephalalgia, or

neuropathic pains, such as post-herpes zoster neuialgia.

The following are examples of acute pains:

- pains following injuries,
* post-operative pains,

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

| Examples of lkB-kinase inhibitors are indole derivatives or benzimidazole

derivatives as are described in the patent applications WO 01/00610 and

- WO 01/30774.

rs

Disclosed furthermore is the use of compounds of formula |




~or the radical -C(R19)-, whe
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Rl and/or a stereoisoneric formof the conpo
the formula | and/or a physiologically tol ergsg ﬁi;gﬁytZOO“f

- of the conpound of the fornmula I, 5 for producing

pharmaceuticals for treati ngppai ns, where E is N atom
e R19 is hydrogen atom or

tituents Rl, R2, R3 and

R¥ \ NDRBZ (I') 10

or -S( -, RBis

RO is (1)&)2

Ry acid, 15 2. aryl,

t he radi cal ‘R9, one of the suyli
R4 is a radical of thegformn
RO.in which Dis I
hydr ogen at om or-FZ'Cl- )
characteristic radi calNQf, g an

in which aryl is unsubstitut®Rl or substituted, 3.

het eroaryl having from5 to 14 ring nenbers, in which
heteroaryl is unsubstituted or substituted, 4.

rndioh eystpeeaisamenic formdal the aompounyl ek tvefermula | and/or a
éﬁﬂﬁfbl@@b@l@%}’é‘rbﬁad %IHMEﬁ&dgﬁ;ﬁdLﬁﬂ Hthé Lﬁ&?@ﬂéqt ed, 20

Cl-Co)-al kyl, i.n whic '’kyli's sfraight-chain or
BPEA "ﬁm@har areytisalsifeyreating painsswhergt ed, once,
BN A6midithe rgaiﬁam(mgge,pendently of each other, by

5.1 aryl | i’ titput
Subst {ubiare PRI B oen SO Y e (kTR om 5 1o 14

ronegofitbetsebstituents RhiRY) Riatret Riisya radicairofubes formuladl, or
substituted; 5.3 heterocycle having from5 to 12 ring

menbers, in which heterpcycle is unsubstituted or
substituted, 30 5.4\@43&'/25.5 =0, 5.6 hal ogen,
5.7 -CN, 5.8 -CF3, 35 RO,3S(O X R11,"in which x is
the integer zero, 1 or 2, 55 February 2007 4 5.10
-(0-OR,
in which D is -C(O)-, -S(O)- or -S(0)y-,
R®is hydrogen atom or —(C1-Ca)-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 substituied,
4. heterocycle having from 5 to 12 ring members, in
which heterocycle is unsubstituted or substituted,

5. -(C1-Cg)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 unsubstituted or

substituted,
5.2 heteroaryl having from 5 to 14 ring members, in
which heteroaryl is unsubstituted or substituted,
5.3 heterocycle having from 5 to 12 ring members,
in which heterocycle is unsubstituted or

substituted,
54 -O-RY,
55 =0,
5.6 halogen,
57 -CN,
58 -CFs,

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




5.11 -C(O-NR')2, 512 -C(O-R", 5.13 -N( Rl%%ebr%aryZOO'f

5.14.-(-C3-08) -cycl oal kyl, 5.15 radical of the

- fornmula R11 R' R11 -or 10 5.16 radical of the formula
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R* R' is a) hydrogen atom (G -0C6)-al kyl, in which
al kyl is unsubstituted or substituted once, twce or
three tinmes 1. a§y d\oﬁ 11ary| IS unsubstituted or
15 substi t ut ed, %e ryI having from5 to 14 ring
menbers, 3. het 5rb‘byc¢@)‘lﬁ(ﬁn@ from5 to 12 ring
menbers, 4. hal goEN. -QORRY G - 6) "-al kyl, in which n
istheinteger zro Iﬁ% or 2 and al kyl is g
unsubstituted or Ostibst tbd once, twice or three
tines, |ndepende5t14/ clé:fah@la by hal ogen or by
-C(O-0H, 6. C6 C(O-0H, 25 c)
aryl, in whi ch a(rﬂ5 Lfﬁg,li"?f%mé’éiaor substi tut ed,

d) heteroaryl. haV| ng from5 to 14 ring nmenbers, or e)
het erocycl e having fromb5 to g ring nenbers, and, in
the case of (R11)2, R' has, ihdependently of each

ot her, the neani ngs of “to ), 30 Zis 1. aryl, in
whi ch aryl is unsubstitut Or>sgfistituted, 2. :

het eroaryl having from5 to 14 ring nenbers, in which
heteroaryl is unsubstituted or substituted, 3.

het erocycl e having fr8m 5 to 12 ring merrbers in

whi ch Jreterocycl s e paidis e tcteh substiated- RY5

. al kyl n_whi ch IkyI I'S substituted or
unsubst i %‘)lé%l 153)3415’1‘1{]%9%7‘9

b) (C4-Cg)- alkyl in which alkyl is unsubstituted or

substituted once, twice or three times

1. aryl, in which aryl is unsubstituted or

substituted, |

heteroaryl having from 5 to 14 ring members,
heterocycle having from 5 to 12 ring members,
halogen,

ok wpn

each other, by halogen or by —C(O) OH
6. -O-(C4-Cs)-alkyl or
7. -C(0)-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'),, R™ has, independently of each

other, the meanings of a) to e),
Zis 1. aryl, in which aryl is unsubstituted or substituted,

2. heteroaryt having from 5 to 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 - '

-N-{C4-Cg)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




55 -CO-R', 6. -C(O-OR" or 7 -C(O-NR"
and RO form together with the nitrogen atom 1%&:‘38&&5?2007
carbon atomto which 5 they are in each case bonded,

- a heterocyclic ringof the faunula Ila, \ iNz D (Y
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(lIta) ABX4 in which Dand Z are defined as in
formula I'l, 10 A |sg|@§>nli_.\ggen atom or the radical
-CH2-, Bis oxyggh N sul fur atom nitrogen atom or
the radical -CHB- -CX@&-O}Wben atom sul fur at om

h -, 15 Y i t or
ni trogen atom or 4t %rﬂi{( , 15 I s absen

|s oxngg at om suI nltrogen atomor the
Rdiagal R- foan, togethgr with thetm@@matdramdacqzrhenﬂtqm to which

1th%yddr64h ach bade HoAdbAca h@fer&cﬁﬂ |cdrir§2%ﬂﬁerf@1i!ﬂlﬂg<lllav

wheie the ring systemwhich i s Torne

~and carbon atom 20 does not contain nore than one

oxygen atom X is not oxygen gt om sul fur atomor

ni trogen atom when A\@’ 0gen at ofjjyy does not:
contain nore than one SAI fgr atom and contains 1, 2,
3 or 4 nitrogen atons, ang _lhere an oxygen atomand a
sul fur atom are not presentYsi mul t aneously, where the

- ring systemwhich is formed by N, A X, Y, B and

carbon atomis 25 unsubstituted or is substituted,
oRcehichwilz andZ anedafinedrassin forgeledhdent Iy of  each

ot her, b [sClrffageH &toim of theididhlatky!, is
unsubstltéﬂ ed or Ssubst |tutLﬁfgliyatonce or two tine

1.1, - B 2.0Xygen -8 oMy nifrogen r@pgb@ﬁ the radlcal

1. 4. N02 1 SCHzNH2, -CF3, 1.7.
et hyl ensfjisox%lxyger?’ t%m su%gatom mtrogen atom or the radical

-CHz-,
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,
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 Ais 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 unsubstltuted or substituted,
once or two times, by

1.1. -OH,

1.2. —(C1—Ca)—alkoxy,
1.3. halogen,

14. -NO,,

1.5. -NH,,

16. -CFj,

1.7.  methylenedioxyl,
1.8 -C(O),

1.9. -C(O)-CHs,
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-(G -C4)-al koxycarbonyl, 1.11. -CN, 1.12.

1.13. -C(O-NH2, 5 1.14. tetrazolyl, 1.15. phenyl, -
1.16. phenoxy, 1.17. benzylor 1.18. benzyloxy or 10
RO and Z form together with6the carbon atoms to which
they are in each _.case bonded, a heterocyclic ring of
the for mi-10.1 (C1-Ga)-akexyRarbenylm | ~ (11c) RB TT W V
15 in whifeiq D-CR8 and R11 are defined as in fornula
I't, T.is oxyge sul fur atom nitrogen atom or-

t he radi éaﬁ -‘%@iﬂ% i s oxygen atom sulfur atom .

ni trogen 1a1Rm-G(O)-Nelof adi cal 20 -CH2-, V i's absent or
I S oxyge 0 L, f,ur atom nitrogen atomor -the
radi cal D’Cfé ?é%? iand V or V and Wtogether forma
phenyl , 1.95.diplenge, 1,3- diazine or 1,4-diazine '
radi cal , 1\2/\?5 Refokie ring systemwhich is forned by
N, T, V, Wand two €arbon atons does not contain nore
t han one lek§gdenaylam does not contain nore than one
sul fur at1913_a%n§95;r(r?bps 1, 2, 3 or 4 nitrogen atons,
where an oxygen atom and a sul fur atom are not present
si mul t aneously, and where the ring systemwhich is

1.9. -C(O-CH3, 15 February 2007 6 1.10. -C(lé))F?%qaryzoo

fR? aRd DYorth, thgefier\WithMirndaibien RN HhidiBtHey are in each

OB SRR Bt LS o e

0
0~ \H'L N (1)
R® vlv
N |

in which D, R® and R are defined as in formula I,

Tis oxygen atom, sulfur atom, nitrogen atom or the radical

. "CHZ":

Wis oxygen atom, suifur atom, nitrogen atom or the radical

~CHz-,

- Vis absent or is oxygen atom, sulfur atom, nitrogen atom or

the radical -CH--, 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

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

each other,
1. hydrogen atom,




substituents which are defined above under
1.18., and the other substituents Rl, R2, R3 ]ls(gt%llarymW
each case are, independently of each other, 35 1.
hydrogen atom 15 February 2@7 7 2. hal ogen, 3.
-(G -C6)-al kyl, 4. heteroaryl having from5 to 14 ring
menber 8, halogdm,ch heteroaryl is unsubstituted or
substlgutﬁg V\ﬁ ylheterocycl e having from5 to 12 ring
menber s, i C h het erocycl e i s unsubstituted or
subst i ffutl'ggerogryl hrging fram 5 gN148ing members, in which heteroaryl
-0-(Co (Cl1-C4)-al kyl ,
10. Oglq§ nAdL téhorsﬁ%igtu‘t%o rR', .in whi ch r IS

S thein i‘@#ereewde !T_lawnngr%n 5130 t23ting srembers; in - which
hydr ogen heteratycl@ s uldlisdtitded WPsupBRuRE,i s 1. aryl, in
whi ch @gﬂs unsubstituted or substituted, 2. phenyl
whi ch Trs stituted once or twice by 20 2.1 -CN, 2.2

-NC2, 2.3CND-(Cl-C4)-alkyl, 2.4 -N(R')2, 2.5
-NH-C() O)5R' in which s is the
i nt ege (gﬂ‘%%)éﬁlg’ia"%z 7 -C(O-RI1 or 2.8

10 -(c1- (91) -@+(Ey-|C4D<|HﬂWl3 heteroaryl having from5 to 14
ring rrﬁyt@@1 IS unsubstituted or is substituted
once, tvvl ce.,or three tines, or 30 4. heterocycle
havi ng "fr"d@ﬁ 2t0 12 ring merrbers IS unsubstituted or

I's. subgt L$(@)eRTONE Rhidh %%@ﬁnfe@b?ﬁerﬂ HR%-2, or

13.-CFs,
15 R®is 1. hydrogen atom,

2. -OHor

3. =0, and

R®is 1. aryl, in which aryl is unsubstituted or substituted,
2. phenyl which is substituted once or twice by

20 21  -CN,
- 22 -NO,,
23 —0-(01-04)-GH(YI,
24 -NRM,,
| 25 -NH-C{O)-R",
25 | 2.6 -S(0)R", in which s is the integer zero, 1 or 2,

27 -C(O}R"or
2.8  ~(Cy-Cy)-alkyl-NH,,
3. heteroaryl having from 5 to 14 ring members, is unsubstituted or
, is substituted once, twice or three times, or
30 - 4. heterocycle having from 5 to 12 ring members, is unsubstituted
or is substituted once, twice or three times. '

Disclosed furthermore is the use, of the compound of the formula 1, where
35 Eis Natom 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 Il, in
which '
Dis -C(O),-S(O)- or-S(O)z.
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Di scl osed furthernore is the use, of the con‘pggr%d
&birl'uary2007

the formula I, where 35 Eis N atomor the r
-C(R19) -, where R19 i-s hydrogen atom or the radical

- R9, one of the substituents , R2, RB and R4 is a

radlcal of the forrrula I which Dis

r%d%&n%qo,ﬁ( T(Ce 4)Fﬁ&!luary 2007 8 R8 is

RO is 1. a :
c arsaciera gharecmxsnc abdiotl affamammino acidlwivithcis derived from a

derived If?r g.FPaﬂYne rf’q | aff rarcidq%f‘e\hégggr%&ga%igﬂlnoé valine,

the grou eucl ne
pheny! al #HGiee }QS@% phWﬁﬁ'@pﬂﬁﬁn tyresinendryptophan, serine,

t hr eoni n%re@hﬁ‘fee'éﬁtelﬁﬁt Pr\é?ﬂbﬂﬁwe %ﬁ%@@h glutamlne Iy%;ne

glutamn si ne, [ s ,
and as pa?‘[qt@Y'}FclacHQ'“ﬂ’e 8 @ﬁ@l‘%@@'@ﬁ@tﬁﬁ?ﬁ%ﬁ@ldl of an
ani no 2ciadcharacteristic d.ﬁiltadftﬂ afnfékmwm:émm @déh\)@a ffbm an

t h -
ol d. - BBy SFEEA b bt MRlGET oSG sudt e 5 eaino-
i, ézlgl Zrmdmmt yadid, a2+aﬂmn@bl&ydca1mm@pr2mrmnbisobo c . acid,
, ui ngl.jne- ic .
15 3 2 BEFUEHONRET R D . LR obradigy  aci
2- ani nopi r?e3a%t@cafwdrelsoqumohme:ﬁyttarbbwhcneamd 1,2,3 4-tetra-
3-(3-thi ﬁWﬂcﬁ@cﬁﬂﬁcﬂ §%é c@dpﬁ%fn‘épﬁﬁé& acid, 3-(2-

2- am noh 0i C acl
- N-net hylﬁﬁ ﬂladawee 6’1&3@ lé}*ﬁmngs.saécoamlémcnbc acid,

gll- :rrgt :W)S/|o|2§miﬂ©heﬁt§rb?d Ilraﬁﬁl,, HYERd i é‘}gel lr(\)l methygsoleu%lpﬁeﬁ -N-
al | o- thp@gﬁw&éi nes_ ﬂﬁﬁ: rix-g ﬂméhylvallne Korva)lglxe ornithine,
ﬁ (2- nataaﬂmydo)alucam ne,4-Bydroxypratinghy | alllcﬂhymfb)cylysmed allo-
onocys ono aci d, :
2- am no- ﬁeng am%mt%&fpgﬁ@g? onr@@gﬁgxﬁygafamne 3-(1-
2- am no- Barpiﬁbmélmﬁbprmmwstelm dhomopbénylakaojriean, homo-

gy?ts e:O ;:/ r?}gbﬁﬁiﬁal g%(|§|ﬁepyg a?ﬁinbaé ?ﬁbﬁ}?ammoethwgroplomc acid,

phosphi ré@Ringrdph @fﬂﬂﬁm!ﬂ%ﬁlélﬁwcalﬂﬁﬁh riomatryptaphan, cysteic
phenyl al @@unea- -lfJ )2 Bl an{BlﬂWdyl)alanme 3-(4-pyridyl)-

AT TR g R
citrull |pfeen}&aléhmmc ot 2fipbayphenylafaring, hoﬂyéﬁlwmph@h%iamne
T | Sl oL MR Ay, 45 ongenygianine,
3. aryl citrulinet r@flg@@@wpmmanyls nmthmqmwlpyd)phan methionine
ﬁaB'h fﬂ;{gq:ﬁfnﬁa rﬁetﬁim%}fbxndé & Wdav'coN(R”)z?r}K' which
R's defned As ‘below, ,
3. aryl, from the group anthryl, biphenylyl, 2-biphenylyl,
3-biphenylyl, 4-biphenylyl, fluorenyl, naphthyl, 1-naphthyl,
. 2-naphthyi or phenyl, in which aryl is unsubstituted or substituted
once, twice or three times by identical or different radicals from
the series —C(O)-(Cy-Cy)alkyl, —C(0), =0, -NH-(Cy-C4)-alkyl,
-NH-{(C+-Cy4)-alkyl)s, -(C1-Cg)-alkyl, -(Ci-Cg)-alkoxy, halogen,
nitro, amino, trifluoromethyl, hydroxyl, -CFj, hydroxy-(C;-Cy)-
alkyl, such as hydroxymethyl or 1-hydroxyethyl or 2-hydroxyethyl,
methylenedioxy, ethylenedioxy, formyl, acetyl, cyano,
hydroxycarbonyl, aminocarbonyi, -(C4-C4)-alkoxycarbonyl,
phenyl, phenoxy, benzyl, benzyloxy, -S(0)-R" in which x is the
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30 2-naphthyl or phenyl, in which aryl is
unsubstituted or substituted once, twi ce or tHpPdgoruary 2007
times by identical or dlfferent radlcalsfrom t he

series -C(O-(GC-CA)-al kyl, =0,

CNH- (G -C4)-al kyl, -NH((Ci 934) al kyl )2,

a$n0n0082 rﬂ?d%?&fzéﬁhv? @&éb@)-amyk,:%?a -OH, 'tCr(8 -0-(C1-Ca)-
hydr oxy- (SkyICAIHISCIHEYLC 4 )silioN onsetrybigxynet hyl  or
ét Ei?g%’éy %t%&ar?lrhaﬁ/};}bv H’Sﬁ’e%@ﬁg q)ﬁcﬁ%@em ér%nﬁldw ichl ‘heteroaryl

hydr oxycaswﬂdlbstt@tﬁmonaubﬁﬂyled and, as a radical, is derived from

béﬁ‘zyfgz(ytﬁbk %g@ﬁ*}% i‘?x}(él | %&{@rﬂﬂ%o‘ggg%rgpdtoxolane

2007 9 |2rbégé9 upash o, bermotmazola(obeazcyttmphﬂne, 2-benzo-

ﬁ(H@q%thrtﬁ'@he%(@m@g%z?lg{ F{fzagﬁ)olfne Auinoxaline, 9ulpazohne
havi ng fr‘i’ﬂ?@"'}% %qair’%a%e?)éCIOhQPTﬁIh]@PHEﬂ%r odiegepine,

i s unsubsdihydropgiidinesubst BtiwidExysidro- 234-é|ohéd' cal jmidazole,

ey oo eBedoln SHBYERE DruisREShisanidacole, indol,

benzot hi dgoduinoliesz csbindmme eothizizol) z tsothibrzolies) € isoxazole,

gu Ibﬁglz N @iﬁazél%' qg&&?ﬂ gﬁ\;éh E%(cg{ag?ﬁjg\eq u H,‘%ﬁ@,m, Sole,
di azepin @—(Nxﬂnﬁinmlpwwd ide) emospwmeoxwolen 2,344 -diadiazole,

i m dazol %xa&ﬁbz‘bﬁdﬂbg%ﬁﬁl e, | Bkgé'ié%foﬂbne | Bl b diftydro-

i ndazol e, .. _1soquinoline
i sot hi-az c[l193 gl%gﬁ?ﬁ%l i f-R¥O- 1|,26Xt5ﬁ511%20|9 1.2,3,5-oxathia- -
2- i soxaz qfiazble-oXigex a3 ahiodi Izedmyér@x:md L, phenylpyrrole

hyl i m le,, 3-(N hyl al i di ne), hol 1 ne,
et byt mdagoh o ol BRHARNL Shedihe Bl LnS
oxadi azolpymzolé, oppFa&oEnel,l hpylrazoli&mblh&)y%mml aerdazme
5- 1, di i a-
0 oo 6. PyftidhRh e, 5 Qi ANRIRHEL O 2uoymole,  3-pymate,
phenyl pywmdln% pmasﬁ!ma 2- %ﬁrﬁrmt@trawmbfﬂ-mﬂolee tetrahydro-
pi perazi meienpl, pe[étﬁﬁzg% pXI’i!%EIIaQ‘Be p%i@&Ble thiomorpholine,

pyrazol i I Ne, razol i’'ne, pyridaz

razol i
~ pyrimdi E’@OP%W drigeol eptylﬁzgléner@rdﬂaé@e 2-pyrr oI e,
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3-pyrrol én \Aiﬁﬁbfp]?léte@d)arsfl Bajnd%b%hﬁ]té@%r subst[tuted once, twice or

et azor Uitepr hRh 2 deTiRes an 6t 2 Fienhihedre derived
t hi ophenérom rthazsérigs HCO(@)4CeGy)@ikyly HE(Ol)e —-0 N-NH(CH-C,)-

heter oar Wighs UNUREL LGV BIRL, SHESIGHAIRN, SnfBidaxy,

whi ch -ar Bamnvéwtrmzamlﬁo,oiimﬂuhmmeilhwbshydroxyl -CF,, hydroxy-
-A O - (Geld),-al W' 3 chc(é?} E,g? E'%’ll(lﬁ' o&%&?&%ethyl or
"N ((O Z%eroxye hyl, met%ylenedioxy, ethylenedloxy, formyl, acetyl,
cyano, hydroxycarbonyl, aminocarbonyl, -(C4-C,4)-alkoxycarbonyl,
phenyl, phenoxy, benzyl, benzyloxy, -S(O)-R", in which x is the
integer zero, 1 or 2, -0-(C4-Cy)-alkyl, -C(0)-OH, -C(0)-0-(C1-C4)-

alkyl, -NH-C(O)-(C,-Cs}-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
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, '




hal ogen, nitro, amno, .trifluoromnethyl hydro
CF3g hydroxy- (G -C4)-al kyl such as hydroxyms% ePruaryZOO?
1- hydroxyet hyl or 2-hydroxyethyl, nEthernedloxy,
‘et hyl enedi oxy, fornyl, acetyl, 30 cyano,
hydr oxycar bonyl , am nocar bon _
-(Ca-4) -al kox on henyl phenoxy, benzyl,
benzyl ox @3@3’03&9@ '@ﬁq ch x is the integer zero,
| or 2, J5G(Q-OCR)1 alkyl, -C(O-0H -C(O-0O(C1- C4)
al kyl , c( (C| C4) - al kyl or tetrazolyl, 5.
-(G - CG) ar kyl ='n which al kyl is straight- chal n or
branched Seéfhd ihaloggh, unsubstituted or substituted once,
5 twice org t-ﬁre\(le\% |mas i ndependent|y of each other, by
[

5.1 aryl, th aryl is defined as above, 5.2
heteroarﬁl havehg from5 to 14 .ring menbers, in which

het eroarglgis §??)'wa lrflﬁfhf%?%%tgé%ﬁ’éﬁgfg@rroy 1%?%7 10

(C306 oal k
halogen »8 -CF3, 5.9 -S(OXR', in whi ch

Xi s the snﬁegeq; G)‘EN(R“)z or 2, 5.10 -C(O- OR‘ 5.11

-C(O - N 2 -C(O-R', 5.13 -N(R")2, 5.14 a
10 radi cal 5f?$h l%‘ul'a R 1. R‘ 141 R11 or 15 5.15 a

radi cal 613 heN@Rpula R in which R is a) hydrogen

atom 25t g&égﬁ%ﬂﬂmﬁe@%ﬁt Kyl s unpubsti e

>
R
or
15 5.15 a radical of the formula ———— R"
in which

R'"is  a) hydrogen atom,
b) (Cy-Cs)-alkyl in which alkyl is unsubstituted or
. substituted once, twice or three times by
20 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. bhalogen,
4. -N-(C4-Ce)n-alkyl, in which n is the integer zero,
25 : 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,
5. -O-(C4-Cs)-alkyl or
_ 6. -C(O)-OH,
30 ¢) 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),
35 Zis 1. arylin which aryl is defined as above,
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. indep

20 1. aryl, in which aryl is defined as above,

heteroaryl having 5 to 14 ring nenbers, in wﬁ? ﬁnumyZOU?
heteroaryl is defined as above, 3. halogen 4.

-N- (G -C6)"-al kyl, in which f is the integer zero, 25

1 or 2 and al kyl is unsubsti Lted or substituted

once, MAC ree enden

ot her , 2peferBanb Redfouee 1§ TEERGENE et iyt riproary

or 6 le}f—ilﬁdl ag@boye,aryl, in which aryl is defined

renbery. (G-Catalk tﬁ{e%‘%a?@ s Shelgttsain Br Hai and is
in the caybshiﬁte(dﬂrlgezor twiee baquheaylcw -Oths, i ndependent

of eagh._ the.nmeaning of a) to d), 35 Zis 1.
aryl in EO-R %IS defined as above, 15 February

2007 Q1 @(0)1%’(% (}xala}i'ﬂ having from5 to 14 ring

nlﬂ@’itﬂhér substithems RISREr RALYH R diah sk af, Wndéntty of
bé q% al kyl, in which alkyl is straight-¢h
3L PB8rand is substituted once or twice by phenyl
or -OHi. hydroge(d®rmp R, or 5. -C(O-N(R')2, and the
ot hereér gﬁtltﬂents R1, R2 R3 and R4 in each case are,
d

each other, 1. hydrogen atom 10 2.
hal ogeh, (IErC.()Ea:’nkﬁA) al kyl , 4. het eroaryl having from

def | nek QEoveg’?@hs{”?&“‘@w‘t i PR TheRbéts, (h3tich heterpary
8. -O (Cisamyletinedabaye:l , in Whl ch aryl is defined as
above,5, C=E)dkylC4) - al kyI , 10.-CR",

6. -NO,,
7. -CN,
8. -O-(Co-Cas)-alkyl-aryl, in which aryt is defined as above,
9. -O-(Cs-Ca)-alkyl,
10.-OR",
11.-NR"),,
12.-S(0)-R", in which x is the integer zero, 1 or 2, or
13.-CF3,

R%is 1. hydrogen atom,
2. -OH, or
3. =0, and

~ R%is 1. aryl, from the group naphthyl, 1-naphthyl, 2-naphthyl, phenyl,

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)-(C1-Cy)-
alkyl, -—C(O), =0, -NH-(C1-C4)~alkyt, -NH-((C1—C4)—aIkyI)2, —-(Cng)-
atkyl, -(Cq-Cg)-alkoxy, halogen, nitro, amino, trifluoromethyl,
hydroxyl, -CFz, hydroxy-(Cq-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, -O-(C4-C4)-alkyl, -C(O)-OH,
-C(0)-0O-(C4-Cy)-alkyl, -NH-C(O)-(C4-Cs)-alkyl or tetrazolyi, or
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20 11. -N(R'" )2, 12.-S(0O, -R', in which XISt
integer zero, | or 2, or 13.-CF3, R5 is 1. hygsF(?Breuﬁryzom
atom 2. -OH, or 25 3. =0, and R6 is 1. aryl, from

t he group napht hyl, 1-naphthy?, 2-naphthyl, phenyl ,

bi phenyl yl, 2-bi phenylyl, 3-biphenylyl, 4-biphenylyl, :
ant hryl. olneterqnamfbm;ing fiom &to did By memberss imwhichihetdroaryl

or SUbSt'Blﬂéﬁg '\ or three 30 times, by
i denti cal Fferent radicals fromthe series

- (O - ( G ingathich hetgroaryl ég @Jysubshtutenwr(&ubstMeda.| ange, twice or
-NH ((Gi lﬁﬂée éthﬁé’é)By ideMlicFoor dﬁfé%ht radicals from the series.

T o R CaatinsolOL (e, NHIQ -Cayalkyl, -NH(Cr-Co-
hydr oxy- (mylﬁ4)-(61@d)aﬂq¢h-ﬁ$10 alms Ha¥dg é?f nitro, amino,

ét Ei?éﬁ’éﬁﬁﬂgﬁﬂ "@h%r %3’ 'EXF&H%Y {CrCipatkit such as

hydr oxy c dryslsoxprme thyl nocmr botthydreXy@thsM) or  2-hydroxyethyl,

wLioySaimaRonglBY VAR e L cyeno
-0-(C - dwdmwrbor@q 0) @q;mocatbcmylo ( C{C@Qﬁaukqmarbonyl
- NH- C( O ek pﬁeﬁbk\z' belfzyl, BerBoRhYL .S @) HE " i Fﬁ%ﬁléﬁ % is the

2007 12 eteroa haV|ng
menber s, 'ntﬁg%l cReft erbar9r = 2s de@i‘ﬁ%ocdsﬂ'&ﬂove-m‘OH

in whi ch-ceopoa@(cyc4)t§rkwnsrwhsct:(omdcgtalﬁylhﬁttéiraicﬂﬁ
once, twice or three times, by ‘i dentical” or different
radicals fromthe series. ' 5 -C(O-(Cl-C4)-al kyl,
-C(0), =0, -NH(Cl-C4)-atkyl, -NH ((Cl-C4) aIkyI)2

| dlgglogéa Tl.ﬁjtlﬁ/rhore scﬁhq?s?e,%lflcfﬁ Xom%b@gg;?then*o%%lal where

@&N@omrfm)raaioaw ﬁaé’h as hydroxyrret hyl or

1- hydr“q &Wﬁ“’ ﬁgﬁ g{@fﬁt hyl , net hyl enedi oxy,
et hyl oxy cyano, 10

1NEr S %Bﬁgluentg aryqi R*is a radical of the formula Il, in
wHigh C4) - al koxycar bonyl phenyl , phenoxy, benzyl,

%nzylr&é\éq’ @S&t&yzglm; na}/\,{;;f:h XCI(SO)thOe—| i nt eger
RE(i§) 10 4 Ghafotensticyiadicalor &h @mine’adid Fromh lm/é gﬂfup hIStIdlne
tetrazol%‘lﬂ,.ll{Ha ﬁwqtﬁéfllé)li foj'lrnt\e 9\*‘% el St ey Se, agine,
the conp e, ¢ %'ﬁ:cﬁﬁp@F g
t he rad| glutamifeRlysine, arginine, glutamic acid and aspartlc acid, or
2. ~(C4-Ce)-alkyl, in which alkyl is straight-chain or branched and is
unsubstituted or substituted, once or twice; by |
a) phenyl, _
b) a radical from the group azepine, azetidine, benzimidazole,
benzothiazole, benzothiophene, benzoxazole, diazepine,
. imidézole, indole, isothiazole, isoxazole, morpholine, 1,3,4-oxa- -
diazole, 5-oxo-4,5-dihydro-[1,3,4]Joxadiazole, oxazole piperidine,
pyrazine, pyrazole, pyridine, pyrimidine, pyrrole, pyrrolidine,
pyrroline, thiazole, thiomdrpholine, thiophene or triazole,
c) -NHR™),
d) -C(0)-R", in which
R is naphthyl, phenyl, morpholinyl or pyrimidinyl,
. e) -O-R",
) -N(R'?)-phenyl, in which R" is defined as above,
g) -S(0)R™, in which x is zero, 1 or2 and
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in which R19 is hydrogen atom one of the substi
Rl, R, R3 and R4 is a radical of the fornul aﬁﬁﬁe&l‘i{%fzoo*/

20 which - R8 is hydrogen atom R9 is 1, a
characteristic radical of anlfm no acid fromthe group
hi stidine, serine, tryptophan, threonine, cysteine,
met hi oni g Z ragl ne, glutam ne, |ysine, arginine,
glutam c acid and aspartic acid, or 25 2.

- ( C1- 06) ValK4-Ce)-ayalpilbyl, al kyl is straight-chain or
branc hedaﬁ& qné Sradiéﬁ%ugéﬁné&%ggvé’ rby?’ér*)girt)t Egtaﬁﬁ 1) SER™ are

twi ce; a radi cal

azepi ne, Y‘ﬁ%‘étislt’é‘ﬂtﬁ@ Or@éﬂﬁ‘lhﬁ@ﬂﬁﬂ @ncewﬁwaeh%s{zdgid, +(C4-Cy)-
benzot hi em@en@FabﬁaE@éﬁzooe(cm@@@lnfcoo?rIP .1 R3CECy)-

i i phol | X
dlngglolee @‘O x'gﬁzm e‘élﬁhégéﬁ%f?u&@ &Fﬂxagl aggl e, oxgzgl 2

pi peri di ne, pyrazine, pyrazole, pyrl di ne, pyrimdine,

B oot pRoHEREOAD, Pecical ot b apptyB. S8 Foxumyeeei3 4-digne,
d) - Cojdaly, i imidsizohdiRe? iimidagdiinky| , indbeobel , isothiazole,

mrph%étﬂ??zof?{m@y” c\]ﬁc‘,@kﬁ%{h ie) |sgg?§*}lf]d d)  2.soxazolidine,

-N(RL d"%s abSv VE,
S(l%%arZRme,u mepheling, | t3Zeexadiazale, 2oxadigzalslinedione,

Zﬁgr ?Qfxﬁd%%nel% 2‘? ﬁgwagmggig)zore(%x@ 6 dgg,'dk?é;»xo-ms_-
ond RO A Aokederaiced cr-oxed Ltisbiclarces.  oiperagine,
tvc\; c(:e pybazmé)l-byraé@b %f}azcﬁidmé)ﬂ razdiing, p‘?ﬁﬂ@ﬂﬁé; pyr1m|d|ne
.0 (L0138, Bkt et N R o iSbone
radi candf rom t he group 3-hydroxypyrro-2, 4-di one,
d | |

) g GRS DT L BATARI oy ABURLS om, i
i soxazol PihFes timessipgapendentheof em@ther daye,

mor phol i 1, Lcﬂo%ﬁ 2R BAiRh® 4 A8 ggh afor st @azé-alkyl

P

oxadi azojb%n xat hi adi azol e-
5- ox0- 4 dl'IQ y , 4] oxadi azol e,

5- oxo- 1, 2.34- t\0-RH 2@ olktch pa‘bi%rmaragen atirh @iL(fer4) alkyl,
gz: Iafnoljle gpyr %F(ﬁhs)%ﬁe in WHigR %*5 and I{ﬁ/’e’lare mgépendently of
each other, hydrogen atom or -(C4-C,)-alkvi,
1.5 halogen, or
1.6  ketoradical,
2. -C(O)-R™, in which R is hydrogen atom or ~(C4-C.)-alkyl,
3. -C(O)-R"™, in which R is hydrogen atom or -{(C4-Ca)-alkyl, or
4. -C(O}N(R™)-R', in which R™ and R are, independently of
each other, hydrogen atom or -(C4-C4)-alkyl, '
RMis 1. -(Ci-Cy)-alkyl,
2. RPor,
3. -NR®),
in which R™ is, independently of each other,
a) hydrogen atom,
b)  -(C4-Ce}-alkyl,
c) ~(C1-C4)-alkyl-O-(C4-C4)-alkyl,
d)  -(Ct-Ce)-alkyl-N(R')z, in which R™ is defined as above, or
e)  ~(Co-Cs)alkyl which is substituted, once or twice, by
imidazolyl, morpholiny! or phenyl, or
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15 tetrazol e, thiadiazole, thiazole, thionorphgl
triazole or triazolone, and the heteroaryl qglﬁ(?g{uaryzoo'i _
unsubstituted or substituted, once, twice or three
times, independently of each other, by 1.1 -C(O-R15,
in which R15 is hydrogen atomor -(Cl-C4)-alkyl, 20

S Gt ot ol Y i furien
whi ch tRép aasdnRisctaicaseibuteiedndering yofothe femsiulzotlaefrom the

8 SRR oot e PP i,

hy dr ogaidarine, opyrinicineCapyrakziog, , pigeraziner) prazols, nimidazole,

"‘"2:'(00;1 pﬁ}%@?ehqug%mb p&{%zélﬁﬁ&e%) m%HE%hdu‘Pé 4oxazole,
i ndepdserarols; f-lsowahdmmsoxa@qjldmnmrgmlme, isothiazole,

( Cl- %Dazé|é‘3éte£ra%%!é?1]ll2 % %xﬂﬁ@éfa@%)é—ﬁldﬂdes 8xacﬁé§blone

3. (ngz ependent | y
each dg fgﬁ H%P@@@ﬁ, ;_ﬁxélﬁifang I|5l}3 LO(ngi t@g;o §|, whlch are
c) - (Glbehiuted I |F N ATFCHY O'{bcm(bq Gh)-alkyl, 3- hydroxypyrro-z 4-

S B oS0 B By o e,
once dh1oiwwrplaohrl|g/ md\azﬂﬁe,olthladlamdeqhdiemyhzdazolehequinollne

or 15 fgglgar tﬁglgzmg c%lﬁﬁ g} {l'ﬂf)&%hr{eggﬁpﬂﬁ \;Mtélrh!ne

t he ni roge'n om-an éoq

in ead!hde.laséetrﬁfmié@qmaolmeagetﬁahydferquummhae|arul inoline,
the goup pyrrole, pyrroline, pyrrolidine, pyridine,
pigoeridi ne, piperylene, pyridazine, pyrimdine,.

I@ angl ,Zeform ﬁgggt{qeﬁ@vstrbgheag@bgn atpms4l %owglch they are in each

pyr aZ@aLs@ebohﬂédiaéohhgeof e ﬁré@huldl Nne. from dﬁ@rb@kb Ir}§§,¢rrole
oxazol e |soxa oha i soxa

o phenrRinS, SRFmgne: .o plreiFie,, pRERAGH. PYidazine,
1, 2, 3,dyrimidink| aujraziakge-piperazihes, pyraxeld] davidamode, pyrazohne

B e A e —
Coo- ( @Hsougzaliding,, @xa;@h@nypymooplzolmelomtlmaa@le thlazo!e
5- OXOnéotﬁia‘lgllﬂigédﬂﬁ&ﬁbﬁp‘hollﬁe3mﬂa%l§dHﬂé&’fbﬁole benzimidazole,

i sot hiazol |

quinoline, triazole, phthalazine, quinazoline, quinoxaline, purine,
pteridine, indole, tetrahydroquinoline, tetrahydroisoquinoline,
isoquinoline, tetrazole, 1,2,3,5-oxathiadiazole-2-oxides,
oxadiazolone, isoxazolone, triazolones, oxadiazolidinedione,
triazole, which are substituted by F, CN, CF3 or COO-(C4-C4)-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, !ndependently of

each other,

hydrogen atom,

halogen,

-(C4-Cs)alkyl,

-CN,

-NO,,

-O-~(Co-C4)-alkyl-phenyl,

-O-(C1-Cy)-alkyi,

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

-N-(C1_—Cg)-alkyl or

-—
.

© PN A LN




t hi onor phol i ne, indazol e, thiadiazole, benz'n]ﬁﬁ%%EEWy2007
qgui noline, triazole, phthal azine, quinazoline,

qui noxal i ne, purine, pteridine, indole,

t et r ahydr oqui nol i ne, tetrahydﬁolsqu|noI|ne and
|squ|noI|ne or 15 R9 and Z form together with the

car bon 5&63%3to which they are in each case bonded, a

rpﬁgsoﬁ ? Ak IIe fromthe group pyrrole,
pyrrol |ne roli pyri di ne, piperidine,
plpery p?ﬁlda2|ne pyrimdine, pyrazine;

pi per a3z, rheo pdazol e, i mdazol e, pyrazoline,

RS9 o REBch e RS Bl T e ©

mor phol i n‘la.1 | s azol e, thiazole, isothiazolidine,

~ thionor ph‘Pb' ne, (l)ndazol e, thiadiazole, benzimdazol e,
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qui noline,™tri o'e, phthal azi ne, qui nazol i ne,
qui noxal i'h8, p@-HGeCs)-aikyk odi ne, indol e,
tetrahydrpgui nN ngy tetrahydroisoquinoli ne,

i soqui nol i'ne, azol e,

1, 2,3, B. dﬁﬁﬁf’@@ﬂl{ﬁﬂ@’mmwl des, 25 oxadi azol one,

It soxazghene pyhﬂim’ézt.fx‘rl B?ﬁﬁlidlﬁéfl@@‘?s%'bbﬂ!udﬁ‘c\lﬁ 'o‘PCF'%rbstltuted once,
& azo @g)orgﬁlpg)e&me%%ﬂgi:eg;%g%wrréffgrzmtaa@gg@ from the series

1t§ 4 e@@ogmpoe) -alRkyl, 5—%@) 10,4 - N!F;IZ(@dCQ)ZQEﬂ aNHA([®y-Ca)-

ot her s i ach case are

i ndepeﬂ'ggﬁ%’l yl@f bs?s‘ﬁ ghch(%‘!%ﬁé?a xyhy Q&R oftifg.  3nino,
hal ogetnifludrométbiyl, Chiydadxy,| , -CBs, -Hkirox35( (5.—0:0@25[] 6such as

: ﬁ E %Mmgéﬁw 8 1t ’]i/)}droxgethyl%lf 8hy@%xy§hﬁ?fyl meﬁ'lyiegedioxy,

Febr uag ioxys 10‘0nnyts7 aaetvls 1. cyanb,ogehydraxycarbonyl,
2. O‘!amiﬂoc%fbm@'l aqu é4)5§rb>®c£rbmn¥)hen§lut}%éﬁdﬁ/eq}enzyl

once or twce
benzyloxy, - (O)X-R , in which x is the integer zero, 1 or 2,
-O-(C4-Cy)-alkyl, -C(0)-OH, -C(0)-0-~(C1-Cy)-alkyl,

-NH-C(O)-(C4-Cy)-alkyl or tetrazolyl.

Disclosed yet further is the use - of the compound of the formuta [,
where E is the radical -G(R*)-,
in which R" is hydrogen atom or R®,

" one of the substituents R', R, R® and R4 is a radical of the formula It in

which -
Dis -C(O),
R%is hydrogen atom,
Zis 5-ox0-4,5-dihydro-[1,3,4]oxadiazole, -C{(O)-OH or -C(0O)-NHa,
R%is 1. -(Cy-Cs)-alkyl, in which alkyl is straight-chain or branched and is
substituted once or twice, independently of each other, by -
1.1 -S(O}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,




1.2 -NO2, 1.3 -0-(C-C4)-alkyl, or 1.4 -NH2, 19“56%:%&11%!2007
is pyridine or pyrimdine, where pyridine or

pyrimdine is unsubstituted or substituted, once,

twice or three tines, by idetdical or dlfferent

radicals fromthe series -C(O-(Cl-C4)-alkyl, -C(O,

=0, - NH @spagingl lg}mtammm(Iysmem@rg:mna,ylgiatamuc acid and
- (G - C8) mahkMic acuﬁCt C8) - al koxy, hal ogen, nitro,

1 rifluoromethyl, hydroxyl, -CF3,
%qdr@)@ egenaeRyl such as hydroxymet hyl or

- 1- hydrigxy@bel)- alkyIZnhwﬁrMszhgIunsuséthmegf@;dé@a@t%uted once
5 et hyl enedi ﬂi’%’e i or myl ({%‘ g g/ {%éx car
ani nocar B MK "@SP%{] ;Jy@ P%fhyih roRy hglogen, of
phenoxg), phenglylin wlﬁdﬂphbﬂylyis ariEUbstittté 'or dubstiiitéd, ance to
| f:(tog‘eo'_'mrgg?@é r((\)q?pqué rélyé@acﬁ}o(lher %)ha?ogé/n or -(C1-Ca)-

-NH- C(O) alkgll,- C4) - al kyl or tetrazolyl. Disclosed yet

g blﬂ‘?ér é@sﬁ:ﬁ%nﬁ r Z%T E%Taﬁ%%gg% 8{3# g%:% ﬁ{r%@%p atom,

10 f@dﬁoé@ﬁ%ﬁ&ﬂﬁ@!‘n Rntbne of the substituents Rl, R2, R3
sﬂaﬁeﬁgﬁ%ﬂéin@%rﬁrmﬁlﬁhef ormula 11 in which Dis

ogen atom. Z.is _
5- oo WhSES diega GUIOIS: @Y BxHIding % insdetfiddar substituted,
- C(O) ol tvirBe ick three ﬁrﬁbs%} iddritichl of Biffebértraaidayd fern the

tui oo S8iag e B R e "o rho) “hoFas 1 e G Bk,

15 \émlire-ma((cwwamyé)@ a(i)@@é)eau(yl 3ECLCY)-alkoRY, Lhalogene rritro,
ohar agriioWFtoReP yaRben, ok DKL CEE Sl Bygh oo

hi st i bydexymefiylashbhydeoxyeity] ot ﬁflwinoxmthyiymmhylenedloxy,
met hi g M@\ﬁw ebr g WZOO% M}t 2598' ne, hydroxycarbonyl,

gl utam si'ne, ni ne, aci d
‘aspar ?l"'ﬁn%ﬁ,ﬂféo“ﬂ '(G1 g}d -ﬁ%%hoﬁylornhe@yl phenoxy, benzyl,
- (O - BBhzyabky,! -S{aN, M Clin alvkich ks |é“lﬁé‘b§ﬁédéft @y cf" 2

: 222? L@R@ﬁwﬂwi ogen. GbOFOR™ ' "EEIEIE fao,
-NH-C(O)-(C+-C4)-alkyl or tetrazolyl.

An-aspect of the present invention provides the use of the compound of the

25  formula la
| ©R21
/R24
R22 J\©: >_(_/'<  (ia)

R23

ulll

'andlor a stereoisomeric form of the compound of the formula 1a and/or a

- 30 physmioglcally tolerated salt of the compound of the formula la for
producmg pharmaceuticals for treating pams where
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' hydrox%/

c) phenyl, in which phenyl is unsubstituted or
substituted, once to three tines, i ndependentlF)Fel()f]"umy2007

each ot her, by hal ogen or -(,&'-04)- al kyl, the other
substituents Rl, R2, R3 and R4 are in each case

: ced d . [
SR SRR af Ml gefeptiandE R e ndiiy S saarupther N
catopy el ine is unsubstituted or substituted, once,
oy g . . di
(RO e REIY, 2l SRl o AR gy g isienty 5f ezh
-—Qi,he[le—l-(O' -C4)-al kyl, 15 NH((Crc4)-al kyl) 2,

- (O C8)).- pldiedgen-dtbhn, C8) - al koxy, hal ogen, nitro,
am no,, trifl uoronethyl, hydroxyl, -CF3,
[" @& al kyl such as hydroxynethyl or

1- hydraxye€u+e))-aikyl2- hydr oxyet hyl , met hyl enedi oxy,
et hyl gpeq,glﬂxy, fornmyl, acetyl, cyano, hydroxycarbonyl,
am nocar bonyl, -(CrC4)-al koxycarbonyl, phenyl,
phenoXy, -Gfénzyl , 20 benzyl oxy, -S(O,rR', in which x
is the i ptegel. e - 0= ( Cr C4) ral Kyl O OH,
Lo & BN e G o
t et r aZel W(R"AR&s gacwhish RiveapdeBEhare nirdfepeadently of each
provi despthle NROUACH he 25 formula la
2L gRed ?H%%%eéRns% 3\i & @i‘('lt a) MHNH R23
and/ of- WP oi WoNBIEN R és hydipgen @temriodfd-Go-allad or
formuba IS{OYRR!QrinawRRhPRYS| AEOBEGEr Yerdd! £/t 20aRaIR™ is
of the gfxnajoundaff the@\%;SL_JI laTor producing
phar mac FRYFI YR O S galgﬂi ns, where 15 February :
Mgis 117 Eleiema]lcwylarm:libaleﬁbim e Cg"rodbfﬁﬂfgﬁﬂbx ogl,ﬂ:dione,
i ndependgr; aer N_.atom or an 1
are | de%ﬁ@%%’%’r‘ @ﬁ?%&@ﬂe’aﬁmiﬁ@?"pndé%% St | yo@amle,
each otisethjazslidinehy drisayazole, om2-isoxazolidine,  isoxazolidine,
isoxazolone, morpholine, oxazole, 1,3,4-oxadiazole,
oxadiazolidinedione, oxadiazolone, 1,2,3,5-oxathiadiazole-2-
oxide,  5-oxo-4,5-dihydro-[1,3,4]oxadiazole,  5-oxo-1,24-
thiadiazole, piperazine, pyrazine, pyrazole, pyrazoline,
pyrazolidine, pyride_lzine; pyrimidine, ~ tetrazole, thiadiazole,
thiazole, 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 —(C{-Cs)-
o alkyl, :
1.2 - -(C4-Cy4)-alkyi,
1.3 -O-R™, in which R"is hydrogen atom or ~(C-Cs)-alkyl,
14 NR™)}-R™, in which R* and R are, independently of
~ each other, hydrogen atom or -(C4-Cg)-alkyl,
1.5  halogen, or
1.6 keto radical,
© 2. -C(0)-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(R")-R", in which R and R are, independently of
each other, hydrogen atom, -(C4-Cy4)-alkyl-OH, -O-(C4-C,)-alkyl or
-—(C1—C4)—alkyl,

@
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2. halogen, 3. -(Cl-C4)-alkyl, 4. - %Feﬂ,ﬂmﬁ,zom

-OR15, in which R15 is hydrogen atom or (Cl

7. -N(R15)-R16, in which R15 and R16 are,

i ndependently of each other, &ydrogen atom
or-£C1- C4) - al ky 8. -C(O- i n which R15is
ﬁlrd@d‘ry %@ﬁ'@tomptr(‘érrﬁ)ah s, or 9. -S(O), in

WREhs X1.i h@%rbéﬁyﬁ@ﬁdscéﬁm@m ]th@r ?oupaﬁ9rr8ib5 ﬂu$an 1ﬁuophene
hydr ogen at ]r %114 2
het er oaryf PQ&P@aI ¥f’fla =4 h@xqjyp&%p tsoxazole thrazole isothiazole,

3- hydr oxystraznle), 448,88eoxathiatitaols-2;oxides]aztviazdlones, oxa-

: ;n O)O(l 2; 8: IeBE‘Z'O d?%gaz loi%bé%l%cg&q%%gg lé)%’lq %qoﬁéme%fonle'sd' "ftiazoles,

i soxazol oﬁd‘;ydmmmmorhé dloaesz.ol B;0xb-8,24-thiadiaaclese, pyeidine,

oxadi azol n
1.2 3 5 otzgl‘a% i Egrorrlﬂf@@ (58 Ssoindole, indazole, phthalazine,
5- 0x0- 4, 5AdiNRYER.0- {snginm]ma,adqawehn@ oftwinazaling, cinnoline,

t hi adi azop %art%ll%réid B@nzd?Yds@d lop¥ r‘itézdﬂrﬁ/atwes or cyclohexa
pyrazol i ne, azjne, pyrim dine,

raz i ne,
tetrazol e er@y{;ﬁ&gg&?@pe@e h?tﬁ%"ﬂﬂ radigai$.onor phol i ne,
triazol S whtete{ ug@oiemearﬁg@tcmt@l?bmﬁmnma lort igdb@isdtituted,
i's unsubstitu or is su ut.ed onc
three tinmd&e; e?f'dii?ﬂepy SedP ep%@tﬁ%}tl &:/ qao% other, by
|C|(< OI) R15-(C|1-|C5Walkyh Rl-E(Ch-QM(S agyen diadogen, - (fifreC4) -amino,
a 1.
S Kydr ogtgln éﬁnﬁﬁ}r q{)@f&%ﬂ’) Rgﬁ}'@ﬁy (%1%’[ 5 a‘w%tﬁgfgé éloxy,
i n whi ch ethyleapdiorys famayl, |awé)|tl,emyenol yhydiroxysadonyl, amino-
th t. 1.5 hal
gr er1 6 k%;rggﬁgéﬁ giqeé) a!fz(gﬁy%% eﬂlé i n whi ?hogRig S
hydr ogén &t #bra Ie@&f@m tapkgroups phenyt) narbthvl,j A-naphthyl,

whi ch R13-haphthdl, 09tip ﬁémﬂylgwﬂgg glyiﬂ Kyd-bighenyfd  and

O-N
i ﬁt(jei)em(j?%gf egyivl, @éﬁWL%%ﬁloreﬁy en at om
- (Cl- C4) tht karyt GdficaDig( Gias@étttatéw or @ubsﬁﬁ}led?‘lbn@é Ktikice or

15 Febrgjg”y o O|7es Lhd&BntiEntly G L2ln oliEr, by —~(Cr-Cs)-alkyl,
-(C1—Cs) alkoxy, halogen, nitro, amino, trifluoromethyl, hydroxyl,
hydroxy-(C+-Cq)-alkyl, methylenedioxy, ethylenedioxy, formyl,
acetyl, cyano, hydroxycarbonyl, aminocarbonyl or —(C.Cy4)-
alkoxycarbonyl.

~or-(Ci

Disclosed herein is the use. of the compound of the formula la, where .

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

atom or CH,

R21 and R31 are identical or different and, independently of each other,

are defined as above under 1. 10 9.,

R22 is 1. a hetercaryl radical form the group imidazole, isothiazole,
isoxazole, 2-isoxazolidine, isoxazolorie, 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 or is
substituted once twice or three times, independently of each
‘other, by '
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| gt R:{ er oar adl ‘@d‘?lﬁﬁo@b&ﬁ eg?az"&d‘}’r rritgagbi ef?22 st

,|soth|azole i soxazol e, 2-isoxazolidine, isoxazol one,

25

R24 is 1. a heteroaryl radical fromthe group 1%e'b?da?y2007
furan, thiophene, imdazole, pyrazole, oxazol €

i soxazol e, thiazole, isothiazole, tetrazole,

1, 2, 3, 5-oxat h| adi azol e-2-oxi d¥%, triazol ones, oxa 5

dlazoloneﬁ spxazol pnes, oxadi azol i di nedi ones,
triazol es, 13 @ré‘gﬁﬂirro-ZA-di ones,

5- oxo0-1, 2142thhard>|g@mires pyridi ne, pyrazine,

pyrim di ng P ndoI e, indazole, phthal azine,

qui nol i ne |1%)"‘ﬁ UI noxal i ne, qui nazoli ne,

ci nnol |21e-C(CD)-Nﬁ?16)3H1?1elmmdndderR16 émdm%' 8care, Qndependently of

derivativ er V. t hes

het er oar y?a é)tﬁé( %\Aﬁ?e rﬂ @%Qaﬁfj@‘f]ﬁgd @a i Ga)-alkyl,
unsubstltgfe@w&)r@ ‘_ﬂﬂubstltut ed once, twice or three
ti 9@,{@{1 ther by (G -GC5)-alkyl,
g?é C? al koxy, g?ﬂefﬁ&lﬁﬁ& , am no,

t 17 i dr oRdiaigioa yaﬂ&ajufrom;lbe @rgup of -tz ungakyrated, partially
met hyl eneghitarated 6y cﬁirhwle@él?cﬁa%ﬁéted ﬁh@'wh:éﬁ &4ré! derived from
cyano, hydro carbonyl, am np-, carbo

-(G-c4)-BY %caﬁ”ff@ e, cﬂyrﬁn‘dﬁ\?’arﬂ%‘dﬁﬁ'ﬂﬁcalpwm furan,
tb hehgrolupthmmmb insighzdly] p%‘aﬂﬁeht(?wilzole grsmhbieyl thiazole,
i phenyl vy, i phenyl yl an

4- bi pheny gF&e%ﬁﬁ%ﬁw&g’k&fl uorenyl, and 20 the aryl

radi cal iwhenedhpedetenoaed radlcahissmsubsmdtecbnnwbsmuted once,
or thr eetvmenres 1hreédlﬁﬂ@§dmﬁe|plénﬁénlﬁﬁ6h eabﬁeﬁheubmy -(C4-Ca)-

aSnQnOCS) qﬂ& O(Panggﬁg;llko ygl @xy, Br, “hinge > Bmino, {rcﬁuoromethyl
hydr oxy- (M@ hymkv-(ﬁawa) atkwImmmleateuwanmmmdmxy,

fornyl cet e@ drox)}/car bonyl am nocar bonyl
_(Cl- é 25 age drexyeartony h@mcwaraonyl or
the use ﬁUbQﬁYLtOfe formula la, where E and

Qﬂaiﬁeo hgy’tel“&faa% &‘%‘HI E‘:S@Pg tgé?m iRoBD f@ﬁg(?tor%:e twice
i denti calordhram ﬁmes,emidepeddenﬂydebeaclemﬁer, b{ BaCh 1, Br, CFs,

1, 3, 4-oxadi azol e, 35 oxadi azol i di nedione,

Pisplisgel el e doe om0 NAEr inerslareinet (5-0x0-4,5
t dihgd-H,,3,; u]omwlzt@|-t2qat1)etmy|]azqtqﬁ@thg@n(ﬂnb irhﬂm‘—g%ﬂf “YH-
(OB ol e e RS tocenimovica-clptiy BBt nasthyi2-(2

: meﬂﬁdﬂauangpﬂﬁﬁiln-4-yl) 1H—benzumldazole-s-carboxamlde

30

- 35

The term “halogen” is understood as meaning fluorine, chiorine, bromine or
iodine. The terms “(C;-Cg)-alkyl”, “-(C-Cs)-alkyl” and “~(C4-C,)-atkyl” 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 cyclopropyi cyclobutyl cyclopentyl and

: cyclohexyl
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19 1.1 keto radical, 1.2 hal ogen or 1.3
C(Cl-2)-alkyl, or 2. -Q(O-N(RL7)-R18, in whildh RHFy 2007
and R18 are, independently of 5 each other, hydrogen
atom -(Cl-C4)-al kyl - 81-04)-alkyl, or
-(Cl-A4)-alkyl, R3 is hydro n atom nethyl or ethyl, .
[ aph a r 0 u
g Tirase gr” gt R8im. e L Ble Diredledt Bieph ndearbon
satam atﬁéuhmhn@@yvﬂifec}m ench dasevieahdedora heterpgydlidi rirg of the
p?’drﬁﬁilé‘ﬂla"pi!érhﬁﬂlcgrbflﬁd KT h@%fnin’@erao‘?é’élf %ﬁichfé'rreaﬁfanved from

hi ophene, 1 m dazo yrazo oxazo I SoX
t HVF&Q’@L epyerlmeaszréoltsilne,s dnidazels, epyrarelee exazole, isoxazole,

h@tﬁz@m y'isdx@lﬂbm?é liSoxHYBHARE] tM OQiheSUl‘Pﬁéifdlé“ Efﬂothlazole |
endent | eac

otsl‘? lazcml;re (Mtr@r)lso&a@nﬁ IH!@ redigling, kgy( ling, pigeridine,

fw pyazine)i plperazam npynmtdnﬁé up?@dﬁdﬂm’ | md@}@lf I@sll()gindé)le indazole,
enedi 0x)

%gﬁ%ﬁd%ﬁ? p@bﬁ%&’”%yd IRRLBRHon! P HﬁcarBWH§¥al'"e'

oqumazmhamy:mabkmy derfiding) triazoléhesy hmtgdzo&nd 1¢h8)Brdxathia-
' ﬁla%fé“@%&lcfe‘ét egaﬂds%z%n St |E8)t<aezg>lé1ﬁ%é r 6)@)ﬁ%oliéﬁme%rones
piiazoles, which ae, sut(&biut@d)bya'F kN, 0EF6 OF -CHP)-8-kGxEa)-alkyl, 3-
%rbﬁ rd- EW—Hi%hebs 5LE- g@@ﬂﬂ@&#a%ole%lmidazohdlne carboline
df

£B<¢ ysg QF\é)(%trhn‘(e(r;?g - Sérh?@crﬂ%qesz (2- met hyl ani nop

yrlmdln 4-yl)-1 H indol e-5-carboxam de or

% ﬁ'f%ﬁﬁ ﬂ% 95&2 Form, 48 g%l ArRRet obdn at(gms to which thc-%y |

kanteemzu mcd'azcmise- mgdeupmmeiemcw:lm trimgmof hikleo demiulaslic”
rgfog)gid a%smﬂlﬁﬁfﬁ paé g%g \@?h aﬁ%y%? Hom Th8HRSp° [)yrrole
pxmhn@s) piTrgflidineand pyridiae, Cpiperiding.” piperylenger siwiddzine,

agyriRiaie) 9 ﬁyr@rzméarb é’z?h&a' ByMbBRE Ciﬂ?lHQEoi}éha'cﬁ}ééfohne

d t
et i
risamzdhdir@ Yy, raoeghakeret iwdthiagbly! . tRiageld, . kI‘éﬁbi‘j‘l'iazol|d|ne

FlagioPHblihe. Hedizbley e daits Rebeindindd Y e S o,

bpmbalaE‘vmnpl qamafzomyml i othd»ogdlmeadl pairge, ar @ieridihe,  indole,
L s L
oxathnadlazole-z ox1des oxadlazolone isoxazolone, triazolone,
3-hydroxypyrro-2,4-diones, 1,3,4-oxadiazole and 5-oxo-1,2,4-thiadiazole,
oxadiazolidinedione, triazole, which are unsubstituted or substituted by F,
CN, CF3 or C(O)-0-(C1-Cy)-alkyl. |

The phrase "heteroaryl radical from the group of the unsaturated, partially
saturated or completely saturated rings which are derived from pyridine,
pyrazine, pyrimidine, pyridazine, pyrrole, furan, thiophene, imidazole,
pyrazole, oxazole, 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 —(Cs-C14)-aryl




The phrase "R8 and RO form together with the Q98
atom and carbon atomto which they are in eacﬁ%ése 007
bonded, a heterocyclic ring of the formula lla" is

- understood as neani ng radi Cgf’ whi ch are derived from
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pyrrole, pyrroline, pyrroli I m dazol e, pyrazole,

WAELIsC ard S&@ﬁﬁﬂgﬁgﬁﬁ}ﬂyﬁ fo?‘zg*%ngm qxﬁé@%thp 2P 2-naphthyl,

i soxazZol i di
|mmeﬂyébdofdrr@§anm]e|2ﬁbl,phe9yivh|3alzlphedylyband 4-biphenylyl, anthryl

LN RBRIRA. B?‘}? Idfa'a‘i"caléf" Qﬁé gp‘?adlézaf@{e dn‘?n gamcular

pi perazin
.nlmxblraéhca!%@rﬁ Pfﬁfaﬁ%laé}{l fpdlpﬁlﬂ ézyl wadicgls, mpaﬁ@ular phenyl

'ré@i@bllsn@bh'b% sd—béjtlflﬁéé'dnﬁé or nwertﬁaﬁldn% p%f@fﬁﬂl*&ﬁce twice
traz 2, 3, 5- oxat

| d:\riﬁkﬂeep @eaxhﬂ éfient'&ﬁ'ga# Q&fgr%ﬁéédlc%s@pa%fsramwy radicals from

Qh@dskeﬁiw HICpexd)-atkgk, in béﬂmmres(c 3lwli)ithkyrlr e& 1-Cs) —alkoxy, in

SUPRIPLS, B o hanE Sig: Shitha i bt Werow,

|hyd0tn<zyeq01aﬁ3,{iealkyiar both nas dndirbema eﬂwbedrddr—lnycﬂbxymhyl or
OISO iR ol7. AR SeRy Brl il e
dweroxysa@asyhdedaminasarkonydy cl r(&fﬁ:q}gallmxypaemrm nmul phenyl,
PSSR -semsipl R GERIGRL" 1, S e <
Wrrﬁap%d gor &xa&ym efl, rqﬁma!aa,suﬂa as arylalkyl or
rawlcaﬁb@nye A xqzn r@dlcalm s, Al pmcil@mgabehan Al @aveoh £ and
|.ne azZol,l ol Ldl,Nne
D EEIBVIRHG, S aFornd AdinBuidmestyloahd, Sluarepyimethyt.

|81ma1ubed dar)daalkyiorratjnlalsnare; sfot hexaraple, behaylolradicals and

T -
@mrﬁa|—é@m¢e)-aw neggitalse in qparﬁlou@lru réC1-Bua)-alky| radicals, for

R8P 2, 3-ndAb %-métﬁ?lbéh quz'ébﬁﬁ’ﬂglﬁ%ﬁ'nzyl 4- 4-tert- butylbenzyl,

urnolin

Pt @% 33 3@3%‘%@&@;&@3%&%@@ Ibgpagh, ZroBors, 5 6-, 7-
laadx&méthylel-ntafnhamh@mm ard hydsowpxa’- 8- 274aﬁu<mﬁﬁsthyl-2-

SeanifuBEYF Befc kel dic, MephirumelrS dadisls Mgt are
substithied, umltlmj abgl rRoietyCly G 00 MAPEGH (G- CH)ralkaiy aidn;dls in

BB PENSEP ) 5 GMUS 1Rl poney

amnmr@doxyheg@ym aﬁ—rarrtetb@mbeeay!f r o’irAﬁyetmfﬂemdzoxybenzyl

_ anaazsaemnﬁa&hb BBrﬁ?l rﬁh‘éb%gzg PRticA¥! f 'e%carﬁbiééﬂ‘ - and 4-

0Xazo I SQXazo e

t hi :
PHiHES Iegﬁip'ﬂ JiieshientEior psoimnle forbotd d-chigaRerah 2-
Bor mm-auommpdss ﬂktﬂﬂwlaﬁ)b@nﬁﬂf aZ]béhﬂaﬂQWo@éﬁky!neand

TLCR MR PRORAR 18, BRemel® 7 e S fiupromethytoenzyt
and;ﬂﬁ)-lblsﬁtﬂﬂuomeihat)blamz}é. i sot hi azol i dine, -

tetrahydro 1,4- thiazine and piperidine. The term
"aryl" is underst ood as neaning aromati c hydrocarbon

inaicnesybstituleidghemd iedicals, the sebsiituenttasmsbe foated in the 2
bb&iflon, BR8P bBSItIBh or(th-4P44itidhYboubly substituted phenyl can be

substituted in the 2,3 position, the 2,4 position, the 2,5 position, the 2,6
position, the 3,4 position or the 3,5 position. In triply 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 posmon or the 34,5
position.
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15 February 2007 21 radicals are phenyl, napﬁ%@gtumy2007
for exanple 1-naphthyl and 2-naphthyl, b|phen

for exanpl e 2-bi phenylyl, 3-biphenylyl and :

4-bi phenylyl, anthryl and fbgorenyl. Bi phenylyl

radi cal s, napht hyl radlcals and in particular,

phR8Y borRfens! $na?ﬁee wittef &gyﬂhe lc%élcaiér %\gply, in a
eny

| |
Lt Eehaicng oReansr. for eﬁfﬁm shdens presiimblior cneerple to
tphe:twlene rbdicels, Whias caﬁ)bel Sl%%fehﬁ%r @xafipld S 4-phenylene

) &@R@{enyqp Igﬁgl(gtgés%%kyid El;;serllnes particular, |
mmnwmembﬂMy (@eHE@HzF)CW agnd ( Cap e’ﬂé@wf (C+-Ce)-

hﬁhﬁ%ﬁ@ph%‘\ﬁcﬁ? ;?:{F&r&lﬂar tgﬁ%{ﬂyﬁe&q@g ¥ Phenylene-
ls)oSJ enyys, lnlpamu?arhphewignedﬂhbnylrm”[dlplh@'tmhemwpenyl

ethylenedloxy fornmyl, acetyl, cyano,
car ponyl , amnocarbo

h{dr : S%If}@é&r?@&fl Mg, fr Cpmgtq 14 ripgemempersfanesns a radical
szfnamh@n 6 éﬁbb@é&&l%‘ aro-ﬁ'i‘ﬁtlcs@gﬁefrpﬂlabﬁg ﬁ?l 8 to 14 ring

COI‘I‘ manner , r_exa

cﬁO”*%iF‘?l b%:nfh o A Wtﬁrq@pmam d&lgsrr&r@bers
IEKEHHPHSCGf deterbatonysd ar@NAIG &kt 2N skveral heteroatoms are

SRR, TN ol of M Pl 5 i b

Hubstitbed esnagepoemone ttan oneel; preferabiyobno&aM'bb)drﬁ’ﬁideyitmes

tﬁ%ﬂ%ﬁhéalvﬁ“r'd% h?@;ﬂ&ﬁ% it fe e st_he(car%mfﬂﬁ%armu]ar

8@4 F‘?ﬂ k@r adakaxy, lnfrtﬂrth'dﬁahﬁﬂ1eCa -alk@xy, dadbgen, nitro,
|b€rmlm|rométﬁ :sobﬁwrbtzgmzyﬁydrémc CophMyPeNGYdh . as

38(94 OCt%lbiyﬁ ibfydroz(yet%( or 4- l’ydg]xzyegnyl metl'y,lﬁpedloxy formyl,
@cetyl hyyate N dyytitdxyarion l aﬁlmbcla'rbo €1-Coralk a?bonyl

ARV, JFsbins Dol gt G e an tigreom

&gl 14rtingtmembgreda ereferatdy @ moﬁaex@b -arlbieycyic arethatié sadical
- met hoxy enz %aér{ L dRhtiE25P! d‘?ferent

@eéerea $1 Wbﬂ?ezwiesamomﬂd eamﬁmmm Pl substituted by
3,2, 45 o 4Rt béﬁﬁ)tbl%FZIYﬂo 3 WUEﬁﬂ&ﬂ ’Efrychlﬁér%ﬁi\'t %ﬁbéﬁltugﬁfs from the

onenz

SRR oy Coralinai oSk oingn bR YIro, 2NR)

Bf+ﬂlmnoknétriylud1}@n®my|hydﬁoxy ftBFCL)OéIR Ienz(léjﬂ*zc )alkoxlyggrbsonyl
BB, PHBRBRE Vney RS anid benrd EpmAdRRL By L b ety
B s Bﬂ@'(QCMCﬁtI: LT bicgclivy lartreatiy | radicml rimuixsgltfsdmt gt&ﬂ 1 t0h (remg

|

R A L
Eﬁ?d&ci iW 'PBOC%@HW" c%ﬁl' Se In gapiiquland exr 2,nidentical & different
Rerrbatoms frm BobeMRSiN, OBnd 9%ng, \?h:@@%gh' B subdifutedby 1

82 2RISR, of st R Pl o theh s cham (G G alkyl,

kalogbr, hydebet) 4N1Rt1 g 4C3ChHanaxyl Phenyheendxg, 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




position, the 2,4,5 position, the 2,4,6 positi
2,3,6 position or the 3,4,5 position. 15 Febrl‘é;qun}eh‘Mgley2007

+ 2007 22 The conments nade with regard to the aryI

. radicals apply, in a corres ndi ng manner, to
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di val ent aryl ene radicals, exanple to phenyl ene

1@.&55‘%&1@% fgsﬂ |&éhtf?sﬁg So?id@é@?'%qbgﬁ@fen%%@éne of*more carbon
F&i@ﬁw @rﬁeaf( ane GB) nmnayhetesoaﬁomqaamesm|sabst|taents have been

PSHE L BBHRS § W'co(m&,eﬂﬂﬁ (AR thetiicte r o tFVhartlrc]:gla§1 the

(,C al kyl ene |n partlc
héﬁ@%ﬂﬂmg inifoRy Tuted by atanes rgnice; @f mose ‘than-once,
pf@r felxalcﬂpﬂé onBEEMItS, rtﬁﬁéé" ﬁﬁ]\é‘s ASuP *ﬁﬁﬂ%é' @ér‘i’t&%‘l‘ﬂr different

PRI SR el e, SRR for SR el € Corio, -(CCo
patkgncy, cfarcexamplet H(Cs@s)k-alkokpy soeh fasd methb ey, 18hénylqC4-Cs)-

R eiab o e R AR, FPis B alits ™, o 180 or
|tfiflgercamethyih andion ds osubsditutedpak sl tring hﬁ;ogmy atmfn(s) in the
'I'ﬂﬁ@chﬁr%hc Glngf gS(f S(ENEy)- mngne%fré/ﬂanﬁdﬂggc&i §|9ch as

trtu han
dnethyl pretwl.dy eplinallyiswbstituted Wenueartmmyl 6(61-04) alkyl for

Cbﬁan%!@fﬁerfz?ﬂll\ﬁ%%iﬁ h@i@rb&f:lé@ Eél?%lso b§ Siler%?t = Niﬂxsdes or

in é)artl cul ar
ATy Splts. C4) al koxy hal ogen, nitro, N( RlO) 2,
tr| fl uoronet hyl, hydroxyl, hydroxy-(Cl-C4)-al kyl, such

%&r@%@%oﬁ%ﬁgy@%%m&m rox\gY[(‘e j I]:J%l Iri.‘021JP ¥1%E;o r2—:>f’<|.;’and

thedemcycler bavipy, frami HotwarRoripg, members are radicals which are

SS90 0 G B e e

| ﬁpxraa%e n@iﬁ@@les ipathis: %rma;ohe n‘b FFoxathiatiarolesg-oxides,

Qf 876Ibhes,’ Qﬁda@@zoldﬂé‘s‘:his@&ﬁi&bﬂé %)éa%fl?zobh@fneﬁmdé“ triazole,

t | t
R CUe! tins, g T T ERE o s NS e
[Bshypdrosypyres-20- bkoneé B2-0x3-1P, 44th|adiaitﬂéél cpisjflnainel 9ragine,

PR, iy R e R AT R P

mumaxalmel( mn;az;hnet mrmblme,o-m'rﬂrqllne anydbenzd fused, cyclopenta

%@Xyc%ﬁhe%) 8 éﬁ’ ' roxgél Réb%:\a' iﬁ%ﬁﬁcg{g?tglg%% s, Pf, these

en I enox enz

| @G@F@Pﬁ@:’% Pﬁvélp@iaé@r rence is waodqdlne cadjcalslzcm 3-@yrrolyl

foyerohdigigh hayi 0 éF 081ghehgl-2Byfro £' 2-thidhyl,
ekt %uﬁ?z&fmgzﬁkm%”h@%’ﬁ?ﬁmmmm
H8-thiambla2-yi, Zapyrﬁdyll Geyiridyh| 4-<plyr|dyif fer @ntor AgiyEHPRNUEde,
AT Sy By 205, PR Etuoo 2y,

@@rbsxam@lmﬂsmemym ShmettytH, &-metxyCa 5-aerkyloxy-,h Stabdmmo; or
B,YSj 4 é’ﬂhyI-Z N(u?)a) f-bej §912 6 -2ISBHY - 4, B8 Y traR 8D doly,

enz
cyclo ept )fb]—s pyrrolyl -, 3~ or 4-quinolyl, 1-, 3- or 4-isoquinolyl,

1-oxo-1,2-dihydro-3-isoquinolyl, 2-quinoxalinyl, 2-benzofuranyl, 2-benzo-
thienyl, 2-benzoxazolyl or benzothiazolyt or dihydropyridinyl, pyrrolidinyl, for
example 2- or 3~(N-methylpyrrofidinyl), piperazinyl, morpholinyl,

- thiomorpholinyl, tetrahydrothienyl and benzodioxolanyl.

The general structural formula of a-amino acids is as follows:
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35 The term "heterocycle having from5 to 12 ry '
menber s’ neans a nonocyclic or bicyclic 5-ne#€gﬁggﬂﬁ¥goo7
12-nmenbered heterocyclic ring which is partially
saturated or conpletely saturgted. Exanples of
heteroatons are N, 0 and S. e heterocycle is
unsubstituted or is 15 FeRruary-ZOO? 23 substituted

by identical or different SQ#&H nts at one or nore
carbon atons or at one-or nore heteroatons. These
substituents have been dé&MNined above i.n connection

with the heteroaryl radical. In particular, the
heterocyclic ring is substituted at carbon atons, once

oThend-@ntiheracid diffeb friopi eexhthér iIANRE radibhCR whiBheRithin the
i denti,cal oqr_ f

t i t . fll t L4 H H »
B Bl e n e S spssacica
- @ﬁanminalaojd.,Wh(aﬁjFﬁ@enotah kfm(yharéoteriefl@mieal of amino acid,
- - - , n = - - '
G SR ol PSR BETMACR 1, i
ningfwsallanpeeuripg oraminmr aeidshyglycineg, @lanines utsling, ulastine,
e 0900, Boe i bR e
smq%hlgﬁln%@ﬁﬁyragwe,eglmmmsylyém bistiding, srdininie; gfu;amlc acid
plaadyaspeirtic ke | P4Bculef) prefdfthee i Gived RITRlstidRRY) ZtV)}é)tophan,
Ni_tr.ogen heterocycles can al.so be present as, N oxides | -
oPoHae,” dhigenie., Syatdies mefisningy aseariging,c siutarine, lysine,
Eer@ninar gllutdfraiﬂ' agjd fandrasﬁ)Setr?c 2didr Imgdditomearpindngcids which do
r n 0 ning nenbers are .. . .
"EAPAELF el e 2 et AR Snfichatric ace
t Rrarpineisebutyricdecid) 2,3-gipminoprepionicaadite2,4-disminablityric acid,
(hi L = S : o
1h|29_a %’%St?trigfgibgﬁ@* ocﬁlg_e Z?tg%_ e ﬁ"c t ??lg_tol %ﬁé?é,’tl-tetrahydmlso- _
oRiineBorRIBoxylico,acid Gramingrimeligolacid, nebeoyiglycine, 3-(2-
t tHiemyt)atanidd, SHBehicayRaBKb, IL @Y gRcineT-amich&tanocic

-CLO) - O (Cl- C4) - al k 3-.hydr oxypyrro-2, 4-di ones,
5%'80-%?‘%:@& ﬂ?:lgdi ?&y&aér isa[%@?/nepywﬁgmpsoleucme, 6-N-
pyrethyliysine, | Mdehethylvatinedol ewrvalifiez ol eorlliicind, azi smithine,

ratmyik . nethyl . A8z ol sorl 3 _
CHidICokO8ne, SO MR, IR RIS . ahdyeiRyproline,
fgst@growmlmxa f udd@-rmphtiyyjatarine,a f us@d(iraphthylabarsne),
0 e 3 a o]} r

oL ant PR Sy b 10! Rl o,
pRERGIC AL ,ofgi?:py@gwalaam Bt3-BYf nirge,p3-(#-iyyidyl)alanine,
?%iamggg%ﬂéﬁlmﬁﬁ%r?ﬁi?h@ 2?‘75‘2:?6{ | L ?ﬁn’éﬁﬁ%ﬂﬁbﬁéﬁﬂbﬁiinoethyl-
Blopiaiianasidy mioshhnghticini 4-Supiphapyiaiongy ioropheny-
3alanined- piflucipiphinglelatine, 2 3dlucaaphtlylal@nines- Ffluorophenyl-

2GS 2 Mropheny Blahe”, A85knehRkNg, °%-nivopheny-
mla@mpoxﬂ:am@qp_@ﬁaynam%, Scyridhenglalanine, citrulline,  5-fluoro-
?@tgb@@,gheﬁh %%@Eﬂf? ph 5351 Wﬁﬂnir%‘ SLﬂfo neStidifidnte sulfoxide
or —I(\SIH-NItR -C?OyN(R )2, which aré also substituted, where appropriate,
are also preferred characteristic radicals of amino acid which are employed
as the radical R%. When amino acids which occur naturally, and also amino
acids which do not occur naturally, possess a functional group such as
amino, hydroxyl, carboxyl, mercapto, guanidyl, imidazolyl or indolyl, this
group can also be protected.
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cycl ohepta[ b] -5-pyrrolyl, 2-, 3- or 4-quinolyl, -
or 4-isoquinolyl, 1-oxo-1,2-dihydro-3-isoqui nlglffﬁb,ma?yzom
2- qui noxal i nyl, 2-benzofuranyl, 2-benzo- thienyl,

'2-benzoxazol yl or benzothi az@dyl or di hydropyridinyl,

p rohlieéji |, for 35 exanple 2- or )

S bR N Rldaser Braumsnyhich Bre ausiamety, inpeptidei ehamistry, for
t exampiepebdtctiihg dretipahofdhat DicRahe . benzyloxycarbonyl (2),
e o e U
R(AdooRolar EfNihEheacid amimide adypts @ f barticifrmeaml, CARRYl or

o RSRACR? S Bio e ol Nyl 0exiBPIeChap Al P eeferably

 rugRd s suitahle piatestingograups forltieis RepdeeoVser @ imidazole

RRIGALE Prosert i RY 4 sonfh A8 RGAIVE B S farmyfa fyanhich
181 ?MW&d et theapylonsaider fongagioanisaovess ifds exgmpie,nes the

agraaprier pyetetity tHelbidagole rﬁiﬁ@{;ﬁr?‘,%ﬂﬁ;h e@%g@g{{a@g Be elfinated

eoni n

. han, ;
R B R SRRk o7 Babt aupinas SopimaYdrmae.di ne

arginine, glutamc acid 10 and aspartic acid.

{ ' j hi sti di ne, . .
R L T L ARATECE T ——
fajentgepplicagions aWeE01/00610 e andar WOIOI¢30Tt AFRe  starting

j 3, C i I 1tion, ,amno acids which .
JOnhaiis Terthe roRhital ' SaBfSHA 418, kARG R e ) reddily
Prapaneddiaing methedsiknown fignm thesliteratyre.c aci d, _
2, 3-di am nopropi onic acid, 2,4-diam nobutyric acid, 15

2 -t et.r ahydr oi soqui nol i ne-1-carboxylic acid,

JP,% g?ib? &*P&H%&P il Rfapadiesnahick are wydent incthe, models

' )i dfethki 1&Bag! ey skl i :
l"gﬂﬂﬂyﬁfg T i q%ﬁzssq ﬁﬁwﬁ)\%ﬁgﬁ%ﬁ% %Js(ea as disclosed herein,
. {F‘t‘g’t’ﬁﬂ @‘Hﬁ A8 puitakle torabeinshepieiad: in @l forms of pain, in
pap rin assodiatiby dwithx phirsi iRdwhieR ' i :

get hyl i sol euci ne, |6- RI— melt hyl i;ésslﬁﬁ%?}ﬂﬁt%gt%??s% PTsngl’ay a

norval i ne, norleucine, ornithine, 20 all oisol eucine,
al | ot hreoni ne, al |l ohydroxyl ysi ne, 4-hydroxyproline,

s o oSBT s o,

P8y elardalih prodyanssiesmally dor hbyromeartsopifasubeutaneous,

inyrabetioulRC intraperi@ndi rdér)fi?ﬂ oAy yei%(-fcetliﬁph Qral or intraarticular

. ) I'__
h %dr&ﬁqlggartl@d lﬁ)éﬁl?ﬁ%g'! ﬁbpr opiArogiy{:I acid,

2- am no- 3- phenyl am noet hyl 25 propionic acid,

Wy igin, 4-f h | ani ne, | |
DRERRBO R E. L e B PIRAGHEI Bharmaesutical which

@mprdﬁﬁaagl’i@iyg @t deasteonededinpouns g e forhi@aé 1r la, together

o | ine, 4- h | al ani ne,
1 ODNROHLEO AR e SR LR e

rinienk gndi avheree appraprizite,i rdhers- suitable- attiveptanripounds,
ARSI P BUBSanBBS, il 86t e 18R for Binitidton.

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,
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30 or -NH-NR'-C(O N(R")2, which are also SUbSt”E‘éEﬁﬂrgZOO?

where appropriate, are also preferred charactéris
radi cal s of ami no .acid which are enployed as the.
radi cal R8. Wen am no aci ds%é:hl ch occur naturally,
and al so am no acids which not occur natural I y

t Rrenueddly geroployedrawadilzoy lmﬂxstmtcmst whlchlmal?ebe uraenfiGreRl’ are

Zﬁmﬁﬂ gfﬂ;nﬁé@érﬁﬁﬁéfé?f gfaﬂﬂﬂﬁ Yﬂ?:i e t&#é's:]gﬁ%'wtoi I”anc% other

tﬁ@;ajsettﬁgnémﬂymoteubngglatjny@ﬁrbgnpplltqlg;se and its derivatives,
t a ki M'&We@éﬁlé'oﬂé% ad1 B W??GW'%@J&;’P%}’#?undnuton

(Fnoc

g all )é P ﬁrbon
aﬁl.’ ge Q@)E@l, ﬁys)éh @%gé{pof gpqﬁo veg&setguchoas gterile water and
tfricfrﬂoh?ﬁ@@@ﬂpdlyhy@ﬁd aﬂbéi@o;gf stdte a@'é‘l erbl.PFhe fp%rmaceutucal

e R A R e MR S

r wdh cHchi mlpcmtaming asRhe ddlive vohbitoent agpalticidar dese of the

2t PBGund oE e Kyl deordjia R EErBh. I fhe page of solid

gquge‘ ounifs, otseichi rag ttablets; deapsutesni suggenpaietli dablets or

SHURABL B ATl o (AR 100D oy B RSB
t P& M ieraPeeng, and, inthe an@aef lﬂﬁecb@e pﬁ@dtéwrﬁsmmawlsef@rm
I Gp t@ab@mtampnig, pedferlfly w&r%b&%ﬂcp e M0 Y. %Béﬂdmg on

starti unds for cal actio
iy @ e GORERUN, AcopEdipg 33?15%35@%33 tIRofisily doses
kufoﬂmnf eboutt 2@ nig teri@i00reg dusctive tdrapptiad "pett@biycef from

DS 350 1 e O IR oot

d7@ kg s meighdr Boweves diighenriloweodsiliadesasuinaytalso possibly be
bshriepRaR. o d'an¥ fﬁdsef EéHEbé’ \ﬂqﬁﬁh’ﬁteﬂgf} éﬁ\e‘?aﬁ)&'rﬁé'ér?é of a

I n asgﬁm ation
p@%%@glasadgswagﬁt@tlon dn éhewfﬁen & srelsudpsage ugl, or of several

ddragliers edshgs eunits; anr sy afdehms séretrd ALRble  adiinistration of
sde mal Iy or by means of

@ggges aégrqdyﬁ{qrg‘gp@qri ?{}f’%‘(@ i ntraperitoneal or.

I ntreavenous injection. Oral or intraarticul ar

RS ey RS aeRrBRECTE e A RERIS TR BRMS) fre used for

cdetprmining end m@digctax Teaf@eratum sengivendnadlegréas centigrade;

TRY rfbgeé r86m! l%mﬁel‘?gfﬂr@ ron?’92%ttﬁt ?é%ﬁgam%H%ﬁ&?é Which

suita ph yS|o oglca 'y t XCI pl en
viteris pﬁjﬁ@ﬁhﬁa%p aedeRr carTaspond tadie oést@mﬁm gaB¥entions.

anké veRtiols @wlaihea iy nfotbdeddiFBSow WitlP tie Sidi df@daﬁnples
formfor adm nistration. Exanples .of suitable solid

or galenic preparation fornms are granul es,




35 powders, sugar-coat ed tablets, tablets, 15 February 2007
(m cro)capsul es,” suppositories, syrups, juices,

. suspensi ons, enul sions, drops or injectable solutions,

- and also preparations wt hr?;; otracted active conpound
0
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25

~ prret-e+-fA—gers A o A e tH—O =Na’s S
~dgrivatives, 5 animal and vegetable oils, such g od
l'ilver oil, sunflower oil, groundnut oil or ses

pref rakﬂ."y preteced and a
- wilt hOagh unit containing as, the active const fuegt a

rel ease, in the preparatio f which customary

T%Phta’:}{oy, %b ces, such as carrier substances,
isfn

egrants, binders, coating agents, swelling
agents, 15 February 2007 26 glidants or lubricants,
TA. AW EyrieSsis SWesit engleS apghigp! ubid 2e U§2§-2-amino-3-
A ?ﬁ‘éﬁ S%Eisdt an@égﬂ{vﬁi Cﬁ(@ﬂgyarglenOS

Frequently enployed auxi
m%%‘%ﬂ'wp’ﬁﬁﬁﬁ%@hm carbonat e, titanium dioxide,
| actose, nmannitol and other sugars, talc, mlk

oitl , polyet hyl col and solvents, such as sterile
at er a?md MOrofﬁ%hydr'@hW[%ﬁ@ s, sy&@

gl L& The cptarrceut | gfal NHBr epgfat i ons are
inistered in dos& R

particul ar dose of the 10 conpound of the fornula”l
agcording to the ipagntion. In the case lid
dgsage units, suc @ t abl et . P& )%ul es, r-coated
t abl egScipfecguUpposIYori es, thi& dose can bg up to
ahout—+060—re~ prefrrgbly fremabeut= 50 ,nﬁOO ny,

tion sol utiogs iin afpall e

form up to aBspt~geDfy, preferably ﬁrfoﬁwaib t 10 ny
t¢ 100 ng. Depengjgdg ofp 15 the acti vit yoms t!}e
[of(:YasaYaXNTa¥a IR~ ol-dino 0 he formilae | or IH’ a||y

dos f mabut 20 ng to 1000 ng of active
conpound, preferably of from about 100 ng to 500 ny,
N-Benngloxydesbony+ -sedrme-Brgeteneddyl t pati ent of about

; Py : | .
$94,2G, (208 i jor "BBRUEAONCUMIIEY oHre) SUSho R0, o BRER of
pectomitiile endr ke siixiee Was eoated dowa D -868E-nH45°C while
248LBINg hiistare. 96!4'"% (bZ0B MbN)2ef uré@h'@ QQ&@E&b%?yltaﬁe Were
of, several , snml | er dosage uni'ts, or Dy nmeans of-°the

2dPed slrapwiss Al 41is dempRraitre Wb taisBAcs EHQMinutes. The
Mi{elﬁgﬁ Y /@_\%ﬁséqum aél\sgreds:éié assg%er?g :‘I@ggﬁ@l%t@}a ?aogsﬁﬁbﬁ of

- - S .
BRig o nio1) o, B S B Bt Lverineaddy ot 500 M of

eeeiongriledeas thEn ddmelyesddeab drapmvipe tatthisembitoensddCitiat the

et Gtk BBk e e erySa L e at 5°C

fatel 2 hybneiden to deranipate thedreiastiomrtbedeaaiion iseludianwvas freed
TErXBﬁl dhé QIIvent2RLES reddcdd Pregdife 289 the’ cRIGP Prél@ was -
puranl?crép ebsy means of medium-pressure chromatography on silica gel.
(DCM/ACCN: 25/1). 20.8 g of N-benzyloxycarbonyl-L-serine-p-lactone (2)
were obtained after the solvent had been removed; yield 45%; (see also
Org. Synth. 1991 (70) 1ff.) in fine needlss.

Empirical formula CyyHyiNOs; MW, =221.2; MS (M+H) 222.1; H NMR
(DMSO-dg) 4.30 (m, 1H), 4.45 (m, 1H), 5.10 (s, 2H), 5.22 (m, 2H), 7.45 (m,
5H), 8.20 (d, J = 9.8 Hz, 1H).

(S)—2—BenzyloxycarbonylaminQ-S-diphenylaminopropionic acid (3)
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‘A.1.) Synthesis of the .am no acid (nethyl 5.0 2007
- (S)-2-ami no- 3- di phenyl am nopropi onate (5)) 5 &l_)lruary

DEAD/ TPP, I \' Diphenylamne ON O CH3CNrrHF, NHZ
100C NHZ -35C OO NHI Z/  OH 2 OH 3 / H2, Pd(OH)C /
SOCI2/I\/EO—|I\/EO—||NN\ Hz OV 4 OV 5 ‘

gﬁgzb SARRIPORKorihe %ﬁ&ﬂﬁosp@ Wae! Miged %é; Strifly W Qyth 20g

trlp eny rne were su

ngpo f?f diRhariATING, andriermbdewes herted ebdDBtC for
Oﬁ.’)m Tioe - 3h@e! Prodit Wak! purifisd! W“ ﬁ‘l@aﬁg' &f Ynhédi g‘ﬁpn"esgure

ad
Bl @Lp&'%&%apﬁt &fémz‘wteﬁw hi/shea BAmoeptane:
n4/n mt es3.65he (medum%)masoisubpmuermbeenzylbky@cﬂb@iy!arﬁﬁ@-s-

‘,@{ge %?‘faﬂ)@’\’%ﬁ%g Oﬁ\)ﬁ}s 8%8 @?W?ge (ofﬁalpﬁdﬁ%gz Brﬁe &p‘\)f@%ad been

ameQMﬂdtrlle was then slowy added dropwi se to-this

) BRSO T Bt TS (B o P

oFbNMR {DMS Qrds) 387 (ra Al ERc4i18n(m,t tid),re3dm, dkH)séLm(mpaH)

v®9 (fi. 7f253(rmt/(m.| ol vent under reduced pressure and
the(crﬁg product vva)Z purified by neans of

medi um pressure chromat ography on silica gel.

(WWA@MGdeyca%r&laamﬂb 3—d|§)henylam|nop églonate ()
c

e e L ATBO0 gl Ehl it e BB vish. elg-5°C, to

45m ok eethdng andrihe niixhire wakS&itrddrfor 15frhin) 3i61gf(9.2@ mmol)
r&ﬁ@}_&)@ﬁ%@%}ﬁd{?ﬁ%ﬂ@% %Eﬁ%@fﬁ ﬁ%%acui@s%ﬁwﬁed
ny(

1'P+)75 5l @bmeshangly we and mmmlxtme was stirred at room
3&bnpBraA0tdl, f679% Sfdﬁhe%"@ hours he solvents had been

h)
yl - 3- d ﬁ am nopro
%é)ﬁﬁoﬁa%ggz}/hleo}( JPP Wb t% ef;g{ﬂ [gla;e ylg@éetate ang exr%racted with

sodium carbonate solution. The purification by means of flash
chromatography (n-heptane/ethyl acetate 7:3) yielded 2.76 g (50% yield) of
methyl 2-benzyloxycarbonylamino-3-diphenylaminopropionate (4).
Empirical formula CyH24N204; MW, = 404.47; MS (M+H) 405.2;

'H NMR (DMSO-dg) 3.58 (s, 3H), 3.95 (m, 1H), 4.18 {m, 1H), 4.4 (m, 1H),
4.95 (m, 2H), 6.9 (m, 6H), 7.3 (m, 9H), 7.85 (d, J = 9.8 Hz, 1H).

| Methyl (S)-2-amino-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 protective 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 CqgH1gN20;; 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).
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concentr

28 5.0 g (22.6 mmol) of serine lactone (2) wer
by stirring wwth 20 g (118.2 mmol) of di phenyﬁg’r%bﬁ% 2007

-and the m xture was heated at 100C for 2 h. The crude
product was purified by meanggof nedi um pressure

chromat ography on silica gel. (DCM net hanol 9/1, then

@ml@éh‘?s 5014/ Ithe 3- ﬁ%t_egoé)){:'htel d dbedht OfsMdidnce  (2-(2-

2- be gxycar bonyl am no- enyl am nopr opl oni €
aE"PéP'){’Pé G%Plé"rﬁ‘girhﬂﬂgd” %ﬁ@@'etﬁéa@@(v’mﬂﬁé‘bg een
removed. Enpirical fornula C23H22N2O4; MW 390.44;
ME (MHH) 391.2; 1H NVR (DMSO-d6) 3.85 (m 1H), 4.18

(m{ 1K), 4.3 (m 1H), 4.9 (M ZH), " 10 GuHylihiant) ;

m Atureends stirred for 15 nin. 0353 g (9.22 mok)
of |2-benzyl oxycar bonyl ani no- 3- di phenyl ani nopr opi Bni ¢
acild (43:)ydramossol ved in 75 m of methanol, were then
added hamdic tdwb rnHﬁz}gure was stirred at rooem tenperature
ey the solvents had been
evgpor'd¥€d, - the reslidys wasSakln up in ethyl acetate
and extracted with sod|ﬁm 05 nate solution. The
purli fi cati on by neans of f.;bash /'Z"d chr omat ogr aphy
(n-lheptanelethyl—acetate7-3) yielded 2 76 g (500%
yield) of nethyl
24@mmdmm-umwmmmp@-rmew@mwpr opi onat e

(@ Eggbéﬁ&?ﬁfm%%é&%gg? h Swe t:rrgé,ggt 13550 for
149 h ithe90.2,g ofHN,N-dlimethyifotripmidet dnﬁethmac@ua) (0.869n6k) The
o e g b8 ot il e

e( solgiomway copled,
Hordaned @ @%ﬁlhz%‘ﬁbh%ch%d Mh%rsecrgst%ﬁ&bﬂ@ﬁ befhg*Bfbught

E;@( & EF‘%‘PaUQé’l %d‘ﬁﬂ%ﬁljﬁg%l n%ﬁ&?é‘re Qﬂﬁ 5@%}&3;1\)@ 128k giaf csude
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* 3proaiuch Bt (yiele 80%)hwhichewas sabjewted ¢ bsRtioAtithout any further

ﬁéw&?gq with a | arge excess of hydrogen and t
RiUTe Was shaken for 2 h in the hydr ogen

dempiiiad farmula CoHadNO4, & Mr 7187t 24; Vi@ (Me-bi) 18812; t he

CoLR | (RGC-Go £ (f’fﬁwfaﬁ ioPHhethif G 3ne-30 @
dfphﬁ] Faﬁ'f')rgp5%ﬁoﬁa re obt ai ned 35
Empirical fornmula C16H18N202 MW = 270.32; M5 (M+H)

2 P Rz o boer . iy

1.22 g (53 mmol) of sodium were dissolved in 100 m! of absolute ethanol. -
5.8 g (53 mmol) of methylguanidine hydrochloride and 10 g- (53 mmol) 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 CgH1sN3O2; 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)830(dJ 3 Hz, 1H) -
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e
t reaction, the ethanol was ‘evapor ated. roduct
9, i ch :

20 A3.)Bringing the building blocks together and synthesizing 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)) -

TOTU, DIEA, N; ’@ Hydrazine hydrate
+ DMF, RT ' MeOH, RT, 2 d
Oy A -
N
OMe N N _/<
1 )q
Q Phosgene in Q
/@ toluene, DCM, @
RT
AN - No
o] — N. A& -
§ > N 1/\” N
N N b N £
13
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| mma@é.%é i %&etrﬂ@ LI"@aI’&QS shrad st ﬁeﬁdpéao min, after

was obtained in this way, was used for the su ent
reaction without any 25 further purificati onq%iﬁg 2007
11.5 g (58 nmmmol, quantitative). Enpirical formula-

~COH15N302; MW = 197. 24; fMH—I) 198. 2; 1H NWR
2.7

(DI\/SOdG) 1.45 (s, 3H), , 3.10 (s, 6H)
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uloB Airhély iCTITOTO 360 79 naf 48° /Prﬁr%lzldff eﬁhﬁehéb réfffamine
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atdring\ethpHnidisre wel$ lasnwhttaiedtlnmdm Peduaes pr@ssure, after which

SRaTel8\s, BB WHEREFaTe AL il Wiy s cxcio

Wit 18 veaturatedegolutian t of §oq1m1n¢olmyctrogenncmnfate tinr exdier to
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net hanol

I‘%ﬁvﬁ%@ﬁ Jried with
MEED0h0d AoEeBl atch henenegnd derter \&ésthwiltleu@unmund was

ano

nesiated byf meahs offr skt oleoRRity raga r'i@illb%n @10“2” MeOH =

I N
zErﬁsm(cal fadmula CaghsMeQf MV by 520.22; MS (MFH)E21J3;= 3.
0 NS ks .o . F1P3.86 11, %, 81 s 20 %R 5
Iﬁs, 1il).H5.9087.48 (i, 7H), 7.18 (&, J 33H)Iz 1H), 8'52657 4Q (w) 5H), 7.50
3, 4848189 (H)( h;f)ess JHI: 4 §@2A1ﬁ )8. %JEQIHm%‘g d.4 =3 He,

I ’h
(ﬂ%hgr%hg@ﬁ‘l 003575(89 eEl ?ﬁr]ﬁj Szygiﬂoefll 3, 4] oxadi azol - 2-
yl)ethyl]-(2-(2- rrethylamnopyrlmdln4 I) 1

%&@%ﬁﬁﬁc@aﬁﬁﬁ% I‘«J?)C?" b g}ﬁj 10 OYN\ OVe

hethylemiNopRiroktedat 71 HiindlolesBscarboianiide (12)\

1.0 g (1.92 mmol) of 3-diphenylamino-2-{[2-(2-methylaminopyrimidin-4-yl)-
1H-indole-5-carbonyl]-(S)-amino}propionic acid (11) was dissolved in 10 mi
of methanol, after which 0.48 g (9.95 mmol) of hydrazine hydrate was
added and the mixture was stirred at room temperature for 15 h. The
precipitate of the product (0.3 g) was separated off from the mother liquor
by filtration. Further hydrazone 12 (0.1g) was isolated from the
concentrated mother liquor by flash chromatography on silica gel

(DCM:MeOH = 19:1). Yield: 0.4 g (40%)

Empirical formula CzgH2sNgO2; MW. = 520.6; MS (M+H) 521.4;

'H NMR (DMSO-ds) 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-d ihydro-[1,3,4Joxadiazol-2-yl)ethyl}-2-
(2-methylaminopyrimidin-4-yl)-1 H-in_d ole-5-carboxamide (13)
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4-Dimethylamino-1,1-dimethoxybut-3-en-2-one (16)

300 g (307 ml, 2.54 mol) of methylglyoxal dimethylacetal were stirred, at
110°C for 4 hours (h), with 303g (337ml, 2.54mol) of N,N-
dimethylformamide dimethylacetal. The methano! 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




Enpirical fornula C29H28N802; M W. = 520. 6; Z?(IQS% 2007
521.4; "H NWR (DVMSO-d5) 2.95 (s(b), 3H), 4.02- Hi"ﬁ"i

2H), 4.4 (s, 2H), 4.85 (g, 1 H), 6.90-7.10 (m 7H),
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35J =4.5H, 1H, 7.62 (d,°J = 4.5 H, 1 H, 7.99
ﬁ%otén@anfﬂ)hg% \%}‘6& eré ﬁj%poré'tgg Tﬁs%ésdl?écpﬁ'l 3(%_2; 'of crude
Nllp@syt $6 (yipHet Rk, rwm@h wasgesgiedayithatit apyiforther, pyrificatian.
OF gica? formuds ®sHLNOs; MW, = 173.21: MS (M) 174.1.
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N8.G((S) 3RH)duptre (| £, rsommwyraa @swoomol F.60(d,; J = 15 Hz,
I!Iﬁ met hyl am nopyri m di n-4-yl) -
}2—?- dol e- 5- car boxam de (12) were suspended in 20 ni

of nmet hyl ene chloride, and a 20% sol uti on of phosgene

s BB Ay AR B A ot oo
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by fla hrona on” Si |ca

(G W9 200 A5 metilpainord - Agnathoubut Bron2rone (16) were

fazfdad wHIBOLZBNG Oft. tHd ¥8lutioR4R@hieh \Ws h%t@d Eflﬁor'ﬁng Hdat for

I(\%ﬁ rp_Doré% g%t aitgliéle( #ﬁac% ﬁw,a g@apg V\}\ps_e\ga%ateg 5I'he
Hesulfing @raddét 17Twa%l-l)|sed7 witho(itiany fartH’er5pdn*if catld;n Hrield: 2.6 g
ﬁt%t = 4.5 Hz, 1 H), 8.10 (s, 1 H), 2 (d, J =

éqﬁé“ ‘¥§),' 11. 78 , 12.15-12. 40 (s(b) 1H.
EE')"PE&C&IT{W@UI&EGEHWS\H@EDMEW 68186.3‘&?‘6& (hMaTl-bj 184,115
B L h 0 ]

N}Z\ggmmé %?lf%@n% agp.lﬂop’??p?sdngitqfé %‘%2) (%S1H)' 6.62 (d.
dje'sgrl%eﬂ‘l Red W, ¥ =8 Hz.)1Hynt hesi s of the

heterocyclic parent substance (2-(2-
RSB et RATIEL o0 5
l(def (4>dinéthoyme tiBfioyrinhitinx2- tﬁ%{lb’fnn% (17j were
:E]@} qﬁoheated at 80°C
for 3 h while bemg stirred. After the reaction had cooled down, the reaction
solution was carefully brought to a pH of about 9 using solid Na,CO3; and
extracted 3 times with ethanol. After the solvent had been evaporated, the

~ combined dried extracts yielded the title aldehyde 18 in 60% yield (4.47 g)
Y

Empirical formula CeH7N30; MW. = 137.12; MS (M+H) 138.2;
'H NMR (DMSO-ds) 2.60-2.80 (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)-1 H-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 C43H11N5O02; M.W. = 269.28; MS (M+H) 270.2;
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hept ane and the sol vents we

r @thﬁgmgn tﬁ@Bbaumﬁg waéﬁs

et 2 SPhe et

been cool ed down, the
15 February 2007 33
re evaporated. This

mqli,ih'@ﬁ afd ( rﬁhéisui‘ﬂw N-((S)-1-

i

1Bénﬁlmldatd%AE-u§a[Db’BQrd@e @210 (s 1H), 2.80 (s,
3.10 (s, 3H), 3.25 (s, 3H, 5 3.3 (s, 3H), 442 (s
1H) 5.19 (d(b), J = 12.8 Hz, 1H), 7.60 (d, J = 15 Hz,

1H) . !(}4- Di met hoxynet hyl

of 4- d| n*et 1- di

were | |ddeled, while storm
was he ed at boiling
terminate the reaction, the
The irlesul ting p

puri fiijcati on. 2.6 ¢
Enpi riijcal formJ H13N3O2;
184. 1;| 1H NVR ( d6) 2.7
5.02 (s, 1H), ;B. ) J=3
20 2-{Net hyl ani nepyn iyd

(54 nmol ) of NH,
(4- dijmet hoxyrret hpgl pyri m di n
di ssallved in 54 m of 2N su

| mdi n-2-yl') met hyl'am ne (1Y)

PYA
0. 33ig (14.4 mol ) of sofi u
absoliut eset hanol . 10 1. @
met hyl gn| diaTe, teAdr ochldg

oduct 17 was used without any further

F\}ﬁ(f\glar bal dehyde (18) 10 g

m was di ssol ved in 50 m ¢f

4.4 mmol ) oGH. R

and 2. 48g g ol )

hoxybut - 3- en- 5 one (16),

't}eh__gﬁ'\utlon V\:hICh
v pNorder to
wa

et hanol vapor at ed.

15 (quantitative).

MW = 183.21; M5 (M+H)
8 (s, 6H), 3.10 (s, 3H),
Hz, 1H), 8. 30(d, J=3Hz, 1H).

Ml ) met hyl ami ne (17) wefe
Ifﬂrlc acid and the

sol utii on was heat ed at 80C

rTor 3 h wnrie pelrng

stirred. After the reaction had cooled down,

the

reaction solution was carefully broght to a

aBdiphenylaming-2d[4-E-netadaminapyoimidine -yt 1sHb gnztmﬁ@zole-s-
Ve oRYINeSRpEmirs}hAas) 1(§Hil§a%m Bt had been evaporat ed,

ha B R e T G-
bikglic dtid/ (20) Wsteldissdtfred MrIS00kBBoR DIMF] &ftét which 3.17 g
f_@\/bs&irﬂgl)) ?;F éISS)T §-ahd { %(rm (1 13§Qnmgl) o? embidusoprg’py'_gmm]e were
added consecutively. The solution was stirred at 5°C for 20 min, after which
26g (9.6mmol) of (S)2-benzyloxycarbonylamino-3-diphenylamino-
propionic acid (5) were added to it. After 16 h of stirring, 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 CagHzN7O3; MW, = 521.58; MS (M+H) 522.3;
'H NMR {DMSO-dg) 2.95 (s(b), 3H), 3.60 (s, 3H), 4.19-4.40 (m, 2H), 4.90
(q, 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). |
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(s(b), 1 H, 855 (d, J
2-(2- Met hyl am nopyri m di

- H. 30 5 February 2007
H benzi m dazol e- 5- car boxyl i

3 Hz, 1
4y|)-1 _
acid (19) 4.3 g (31.3

- mol) of methyl am nopyrim d gﬁl 4- car bal dehyde (18) and

4 8 g (31.1 mmol) of 3,4-di nobenzoi c acid were

ARASF Rarbaltoy2 g plamintiingh2 e s bl ARR6 G fmigin-4-
pylgd l-bbelmmmldﬁzo!ewé dssboxamiteZ(@2 was separated of f
f5(§’ Rt dye a’B'séﬁ.@@eﬁ%?ﬁ%\ol B¥ere éétb?étéﬁ RifH! %Ek}ﬁﬁn@r é’ldﬁ{é 059

ur| chromat o

4(01§ mreply: ob: %élp@ew@mlngﬁp{[ T(zanethmhanmn@pynmldln-4—yl) -1H-
BehBhdddle-BLddbon c aéia- (?1 J»«éis':&*i’d]ét:!i’fd’thls
E&%Eréﬁnd %q ngc{ge wap silrieégﬁoor@ tgb'npepatg[;a ? g@ hrA&teg the
HeolvdntHand 8exdsé samindrlia Hhdbbeéh, evhperatet? the Hhide 22 was

JpERed By bRl ctibetplranty S8l TBHANERS- 101)

cYichdith4B gZ8a%ghenyl anm noet hyl ) - 2- (2- net hyl am nopy(m d

w Tgcf@rwgp it S SR R

N@(IR (@MS@zﬂd) 2195 (s(b) 3H) 4.02-4.35 (m, 2H), 4.85 (q, 1H), 6.80-

p@@rwm mms-_ﬂz_é B @tm?tdfo/ 'Uafna% hpgﬂll)ggl‘!sgﬁ/ggb)lni)
(“5%5 i, $35.8 ée%naoq?cf(gp 49858 (m, 2H), 13.10 (s, T).
2-(2- rret hyl am nopyri m di n- 4 yI ) - 1H benzi m dazol e- 5-
%box Ihc .aci d %[9 were dissolved in 300 m of DV,

logical $5 (9.6 nmol) of TOTU and 1.6
(kB- Iﬁnam)E)_I&#\ et hyl di i sopropyl am ne were added

e&;i%/lty o th Tn%%@kégé gv'hé"‘%%tﬁsrﬁ l'é)#oe g An 1A which
(@)mﬂﬂ%ﬁdﬁ)hmwlﬁe%@hbﬁtmierﬁﬁmmu phighyveentained the amino acid
péé?ﬂle‘?:’&b‘in A5k K8 ProtRI RoRfe&thd 92 td 367°5hEa é@eé?r @Eolgg!onal

stirring, the m xtur gr concentrate under
GhE0

e néﬂ‘ %’lt'b\ﬂﬁyc redYsw England Hiolghs, ﬁf—zvery, MA,
| SShaCed.: bp4 aftsicloionly B&ling 1t @& pRESEHYYIaEE firhi Bfthe ixB

7 gf%pt%E :l¥lhrs complex was immobilized on an antibody-binding (protein A-

coated) plate and detected using a conjugate composed of a biotin-binding
protein and HRP (e.g. streptavidin-HRP). The activity was quantified with
the aid of a standard curve constructed using substrate phosphopeptide.

Implementation:

In order to obtain the kmase complex, 10 ml of HeLa S3 cell extract S100
were diluted with 40 ml of 50 mM HEPES, pH 7.5, brought to 40% with -
respect to ammonium sulfate and incubated on ice for 30 minutes. The
precipitated pellet was dissolved in 5 ml of SEC buffer (50 mM HEPES,
pH7.5, 1mM DTT, 05mM EDTA, 10mM 2-glycerophosphate),
centrifuged at 20 000 g for 15 minutes and filtered through a 0.22 um 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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9:1). Yield: 1.61 329% Enpirical fornula

029)H27N703; M W :95(21. 5/%; VB (MrH) 522.3: ' H INpgbruary 2007
(DVBO d6) 2.95 (s(b), 3H).. 3.60 (s, 3H), 4.19-4.40

(m 2H), 4.90 (q, 1 H, 6. 710(m6H) 7.25-7. 35
(m6H) 7.40 (d, J = 4.5 25 7.60-7. 80

gf: 4, %O(@ﬁgﬁ‘rméﬁﬁ%\g@&!& mnﬁ diq?uétﬁt;@f%kg%ﬁ);'ﬁg mM

cegphosphate and 2.5 uM microcystin-LR at 37°C. The activated

|no elwdé?‘sg I) 18EL%22L§Hn a;ﬁﬁatsl?%rlu%easr ﬁgnﬁﬂﬂ%%m

( Q§° ab\éecse wreipcukatrdnal 29%3 fors30 minutes, with43 pl
Véte@ter%m@gﬂhﬂed e%ﬁﬁ%ﬁﬁﬁm b@¥er 50 m mi HEPES, phi 7.5,

m nopyr| m

| 1@"@&&%9&&?@205@@ cg)r%@ny{@n"(hé) ETQWQPWM% a3+5JIHM

(rAitrosyatinddRied t 6 ihi sofr Xt slistitsl t hpeplidd © Wastotin-(CHa)e-

ﬁﬁﬁbﬁblﬁﬁﬁﬁﬁﬁ?@“ﬁﬁi@%@wﬁﬁ%ﬁﬂm% eryaich the

armeHeZ\Basvaacuba;tetiadbecbrtw hbmaahdcmeorwmgnanhs( swpped with

éd LT caI or mul g?’%%ﬂ% Mv@gﬁi" 5%%@%:‘9@%( mr&“%ody
dd)?OQ] *1A0NNR qf Dt a@pped%ea@(dm) midre 4or0f4 a35standard

pﬁeé%pt{db ém)itiorﬁ §€Ee§ ﬁﬁfyicgg?s fsﬁ‘oz I\ FEMKD-
%"'@EW dhﬁb" traé‘stf)%'f@ i@asg%&)ln Pg_gjateg( IRICE imwﬁl Co.,
Rckfda, 10 USA)lkiter Whichithemste! wes GRéuiteédnde? hours while

I B- ki EL) SA .Th t t f..the | KB-
S AREE G ch ST \FHPER WEbnBBSs c0Q AT Of B pgimi
kstmptawd:a{l—élﬂPs(hbmerad ish pepdtidese )whlletedaars0imhe HEFES/0.1%

AR g RS TSN AR PASE 0L
&ﬁtTMdeulQ%tr@te {iidvagmerd @n leind LBbotatbdes, BSaithesshukg, MD,
Wieh) Gire ac?@é@and"*&h?boﬁﬂ" ?1?(%98@% bf’ J&é&e_ﬁﬁo%)ed by, adding

hosphot vl at ed f
; Sqnf%bﬂaﬁ Vo guldy 'CaﬁC‘antho%Bﬁ%Ptlm W@S(peasuied 450 nm.
mtsﬁdhdéﬂda&mvénﬁbéigkﬁﬁk@d bysllrf&r&e %s;&ﬁé&rééﬁmm@im a

tin I
pdlpfiefedoSeraitect vaBtbehip; 'marefﬁ%rﬁt YeWRSt Hoed to
uhenhﬁydhefenaysteaaumrltyl ot its Vrehilsitios by Uhé esbtistibtinces.
substrate phosphopeptide. Inplenentation: In order to
obtai n the kinase conplex, 10 ml of HeLa S3 cell
dher o o1 ob-[(Re?-lirhanylastingi t-(5-ago-4, 5-dthysioo[hd, #erasiazol-

ated on ice f m nu
tated pellet was dissol ved in 5mM of SEC
buf fer (50 mM HEPES,

The ICso for N-((S)-1-carbamoyl-2- dlphenylammoethyl)—2-(2-
methylaminopyrimidin-4-yl)}-1H-benzimidazole-5-carboxamide was
0.045 uM.

| é*@tﬁyl g rgg#ﬁﬁicl:ﬂut)é?nﬁgp@%fd‘h wE -‘i @8!?88!%—5%—83.&{%@{1&&” was

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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o ch PEARIER oIS AS ol oS RU RS g
fract |tbﬁ§nmrdwe@barycalcaimtdatm of the hn‘nglpaw on tinme of
tamé nﬁ?&lkl@éolimbﬁ‘?é’é@éna‘fﬁ'nlﬂﬁeékﬁQQ zdlaaﬁmé gﬁa‘igﬂ tﬂ?r‘?'e fat;

for t acti vati1 on, tivation wa
of a 4RWaMElies '"Pﬁ%mj‘a@i RINGf ReLroDs dwnmmrm:raaﬂmm of
36 MEKKéAneg>0 M MgATP, 10 MM MCl 2, 5 mM

~dithiothreitol (DTT), 10 MM 2-gl ycerophosphat e and

2.5 Mmcrocystin-LR at 37C. The activated enzyne was
dodeldl at - 80C. The test substances (2 1), which vvere

dE)ﬁJ%t‘?fnY@rﬂal ﬁﬁBﬁ%nt"‘@orﬁflﬁ %I'gqr)]r? gbat ee&g;@-ﬁpﬁqs &qﬁrﬁg égoﬂurane

1t 7§ ohZymesah das Bustspersiomi HEPEE of FIBY (Phosphatdvbliffered

| %ﬁ'r %cggm War% r&%ctﬁm #ﬂ)cﬂ éffe gyg@%?ﬁ%gﬁlc{at@r’mm plantar

&0f Aoe ofithe exprimentiabs mnu:ai@dunmpa(vmmﬂw that; twe Hifferent
aediorall fefs Wete Dséd o d“aﬁhtérti‘?e ﬂﬁif%atingdd% dpﬁggnt of

haour and the reacti on was stoppe
rﬁ(\)ﬁ' eS|y 7.5, 0.1% BSA, 50 nM EDTA ant i body

[2): 2ocneteﬂrammg ghetmzwnnmd | tmemﬁbl aorifg XhefrRaloktivllation
phopeptide dilution series
z@a@gﬁﬁ? ?:E%?E DRHDS[ PO3] GLDSMKD- CONH2) wer e then '
mngﬁ(pem@entai aniprabtwas plagaditie & Rransparditepiastic dBamber

Tt Sptb st 24 ts I B0 o

FRRYING, Oﬂ@‘wg thetracppwrissaywel phasef (abost §min), an infrared light
sbluRmt Wé's sitiid aﬁééw Beigi the rrmyd g@g}o b %t%&fétéd“ and

HEP 1% d
Aritghed ?ﬁpﬁ@ﬂgt%@’eﬁﬁ Sqssinireces ight g moyeesing intenstty,
subls tthatt the( #kin kegparstufe BEthe htrﬂbpéﬂrt iAEtRSed almost linearly.

AL AR 10 ol Rt it e e, B sielien Toeti gffyiThe

Mpaﬁatweaaf dheTpawabisdhptiima Wafs nmadtmml tds 4usl bstome
ERBIcBEARCRY the Hhtfall i%fref’éJrfe%%b s e FREmb AR Hre8Rold.

orresponding to a arane ose-
rel ati onship. This standard curve was used to

_Byant D‘el/erfn*ﬂﬁlngnztbige p@W 'MitlﬁdraWa! tiresROLEPIduRG Wediinical

ubst an

Rf'f‘t’@'oﬂ (HPBE:E?XIP‘%%% no- 1 (5 oxo 4, 5-di hydro[ 1, 3, 4] oxad
The obxpetiméntel Rylirhal wad peiday &manmé fink-flagtid cthamber

LS Rl TG e ok eied
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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| ek RohbroR gk a‘i‘n"iﬂ%%dgghqh&hc‘édyoﬁr%géunceq efchamcal. '_

H-i ndoI e- 5 ca oxam

v iherana dweralsgswﬁsaeswrafcécﬂata in H@bswd and Qa,vumgnother
IpSof éﬁlhé!@dﬁhichz\w&ﬁ;s aﬁdeﬁgm@erﬁ%dﬂuk{@aﬁégtﬂ@shﬂ the

Par anet er:

WFoyFRsRIched EoHRoYE R e miseled iransrisbieally. g (n each
t besen®0 nog/kgde pahjctiyless ugrg;doarouamr ixtéreqPEGR e : 13 Hbout

iR AP0 SIS RSB . Fom
swmbburSeaﬁemZyn‘msangnmchen wravard] the dteroal biypefralgbsia was
kl@§§ rc')\m.ﬁ'lcea lﬁ)iﬁ&é ﬁﬁf?ﬁz% théﬂ?hwﬁn@a@e c%lntrﬁg grqup; after the

terma eslia usin

@mwgraéloawg ﬁbﬁsaubﬁtanﬁewou@s noflom@s possmle to observe
§ilba<§|ﬁeFéﬁcfeeéte§'II ﬂﬂwﬁ?bgfl \ﬁ/ﬁﬁ#ﬁ%\f\%ﬁ‘)&h n@ g{ Qgpltlon

E‘ﬁbC%Pﬁéﬁ %“e':sﬂﬁi%%t far Enhiset tgr thhdaﬁfa\ﬁsimlwstratlon of the

thdistariosd di fferent behavioral tests were used to

Dbl Bl e oGS erfoss e Aierpical vsbratgesia. The
ceffact get firerinbdursaftenZymosan :rj;éciﬁdﬂaagd edse still @ersistedn®s hrs
t
TR th R B RloN P Afiladch Bsb M 200n as < e
experimental animal was no | onger noving, follow ng :
Tt T eSPHd LI Qogh, A8 Fodes.
Sietmbaraliee et diom Bcetufty WUCh Wee cRaPch AUt meviausipshow that
e p el BYprEenas Stnsiderably, more
&W‘#ﬁ@%ﬁ@%ggé?ﬁlﬁ)%ﬁgﬁlﬁe%{?lptﬁ n.psoon as the ani nal

wi thdrew the paw, the lanp switched itself off. The

_ _t-,eégp@r[a{;%ﬁggﬁn H%g%sa%ﬁlﬁj é\n@ t&hgﬁ? ht 1s wthdrawn hgs

r émr(hbd t 0 aM&aﬁleVEtllH@r mal S @ompdunds hMetaI;lleéblis b)
htIl sﬁﬁ Ec,tb?nnﬁ?jgtl ondn(von IFr égrfzg%&r‘ﬁd” "9 SD control
é’%ﬁ% taI ani mal was placed in a transparent
- plBzskelice cBrber 0.0 0.0 0.0 0.0
0.5 -16.6 6.6 -21.4 6.3
1 313 141 288 11.6
2 -30.2 15.4 -44.8 19.1
3 -15.3 53 -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 58 -29.9 22.1

24 -3.8 _ 7.0 -46.1 184
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W thdrew its paw determ nes®Yhe nechanical pain
t %@srzl d. About half an hour before, and at various
i AB€ @fter, the Zynmosan 35 injection, the thermnal
aGtange fratiiccpawwithdralwakthheshddd (%) e deternmined on the
%@r i nd paw and on the t hind paw (see Tables 1,
Z;r E decrease in the ipsilateral pain threshold,
eafmre%weasam oleanvaluecont campopundl paiMean vakehoSER control
al c Tahles 1, 2). egree of
('Irhgﬁgozl a %&gﬁggéﬁﬁ% p?gportl onal to rl%ﬂe]I magni t ude
9%@5’%’& ease. 15 F@i&?uary 2007 088 In a c&®frol

group, theggynosan i njaggq i on i nduceglgpr onoungggy 31.3
mechani cal = ,and thern:gl {;yperal gesia_(see control data
d 2). Indan

in Tabs. 1 4n t her gro@ﬁﬁof ani n‘tﬁsso whi ch3.2
wer e under. ghort-term36ypfl urane atggt hesi a, - 26.0

abovenent i o ed conpou 3 was inj
: intraperito eally (i. %g)%(ln each E:g&ase 30 r@é’f“li(g in 202

pol yet hyl end gl ycol / wdBef i xture ‘(PEG wat er-64.3) 18.2

about 15 nut es bef and 2.5 .5 ho after
Zynosan |njme5c:t| on. Fr%g%two hoursﬁpa ter Zyno lggs% 208
i nj ection ofiward, the38ernmal hypetdBgesia wi.3|ess 18.0

pronounced ¥n t hese agignal s than igqgas in the fontrologg
gr oup; aftSr the thir dmnlstratlon of the

subst ance, tt was no I ger possi H#&0t 0 obserMe 10 any17-3
side difference at all in the paw withdrawal tinmne
?H In addition, this effect still persisted
.eL 'hrs after the Iast adm ni stration of the

sEux:mrunemal toplemerndatich: dhsats impivh weean Linder eddived thibpental

ARG, YRR e welt Bpefitd ik Bing) dndu gy gevrons

nwhkich MOQ%@d ﬂh% "P%‘Qt impises” fromt ﬁhenkraﬁe-jcn@t werss idandified.

(FERWIRG Idé’r)tlf th@n a§t| -iéfnpf'e&ﬁﬂﬁ Uil which $h A ?Fg\myaof the

strong I n %(ag ative
145 I RS VEGORize! Pelare, sd IO U6 yievaoRTaRtIo! an acute
qnfmﬂn'ramohfinrthém ~joitt, mggdﬂle@%ﬁﬁgﬁ%ﬁﬂ? ;’ﬂthe responses to
JRFAPERAR ahaplous Suion a1 e SRR erP dmBrs e @
(c;zmtrnl peripd beftranindatiog B [mﬂmmmahdn 'drainfor aleverahhbers after
4%?“"‘3?*@@ 7 HeHRatcn 00700 0 0.0 0.5 -16.6 6.6 - 21. 4
he acute inflammation was induced by the intraarticular injection of a
suspensmn (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
medulia about 30 minutes before inducing the inflammation. The responses
of the cell to non-noxious and noxious stimulation were then subsequently
monitored as in the control experiments. |
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Tabl e 2: Change in the pawvﬁ hdrawal threshold (%
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Sedsodeit Qoo of ol itgbafi 11 o
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rinmental | ementation;, In rats
dﬂ%’i"E?g?tﬁ"brﬁ% W8 5EQWRI bY 8 rosmparison, Wktmauebsh%i datafeqm an
vaslianstodg. and Spl naI medul | ary neurons whi ch:
processed the "pain inpul ses” fromthe knee joint were
identified. Following identification, a long-term
readde 8t Nguromalwiespbnsée taforeviang dirindeknersping inBhinmation
\gﬁﬁ H%%grded bef ore and during the devel opnent of an
? i nflammation in the knee-joint, was carried .

out. For this, the responses to non-noxious and
nOXI ous sti mJI ation at t ed in

. trol period bef owlgﬂ??}%g@r?#g&ftoﬁ at}fﬁ% Eg%%n and -
f-E!F‘es B) al hours after inducing the inflanmmation.

Eﬂ?rfwcie I:m‘ |WWéI?é vvas§l'.l=.wuced by tan val%é SEM
L,ntraarti cul ar. 1 N ec (0] a spens] on ab
18§ ?9 of kaold9" Wiﬁ‘?ra‘fﬁ@ﬂ%‘ﬂf‘d cSHPt’Q‘I | ed “Gontrol

Baseline 29.9 0 0
30-60 62.3 49.3 ' 161.6 43.7
60-120 26.9 35 458.1 1254
120-180 - 85 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 K/C - Mean value SEM Mean value SEM
injection Compound 13 compound 13 . control control
Baseline 0.92 16.90 0 0
30-60 8.66 23.76 214 11.9
60-120 2.71 25.94 74.6 38.3
120-180 11.16 2422 105.7 39.0
180-240 39.78 25.08 149.7 44.3

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. '




experinents, only the vehicle was applied to ti?%e ruary 2007
spinal nmedullary surface in order to represen tHe Y
devel opnent of the hyperexcitability under control
conditions. As a rule, this ‘Pﬁnvel opment of
hyperexcitability took place"wthin 2 to 4 hours and

sed | rked increase in the responses to
%gwgﬂp({?g 'iso(%s*%?‘,g %ngi ous stimulation of the
kiradde o Neurgrizd bresppnsés hidfere exde duriegtladedoirhi inklatimeation
%apﬂﬂﬁgggti oned conpound 13 was applied, the substance .

d (about 30 I. of a 10 Msolution) to the
spi nal nedul | a about 30 Nexiguestimalalion atthe kheejeink

i nf | anmigei (@fin) The respogsgspofid 2pe cell :Etgrl]'npound 22

non- noxjous, and noxi ous stinulation were .
' subseqﬁﬁﬁ'ﬁ 25 noni t orePeANeH k he cont r fixperiment 2
exper i igjsttion 15 February 2007 40 Conparison of the
changes, i n.the responses in bhe two groups sho t hat,
as con‘éﬁ’rsgw‘%th the control¥, conpound 13 al moSt
conpl et 80460 suppr essed t he-1 ¢l opnent of spina.2
hyperexgd taRil ity (Tab. 3).,.laken overall, the effect
- of conp%ﬁwgals on the respb‘lr@gi t o noxi ous knee-j oint.
5 stimlRBt18h was nore stroef§l8y expressed than 6fks the
ef f ect _n4amdonet haci n, as was shown by a co i son
with pl]glbizst!}g;d data froman earlier study. Tz:%?'z 3:
" Neuronal responses before and during knee-joint
inflammation 10 (inp/15s) Noxious stimnulation at the

knee-joint Tinme (mn) agfter K/ C Mean val ue, SEM Mean .
val ue SEM injection Conpouifiors {{E%@@maﬁ@e igint
cont r dimeBad®) i ne 0.8 2CoPnpbuhd3®2 60 62. 3 Ednhind 22

52 2 P 160 240 10 BOEHMBEf 5 17,  Experinent 2

Non- ndsjesiien 8ti nul ati on at the knee-joint Time (mn)
after tefgan val ue SEM Meag val ue SEM i njectjon
Bassifie 9

Conpou onpound 13 control control Baseline 0.92
16. 90 036-680-60 8.66 23.76-34.124 11.9 60-120 2306
25. 94 BH-6268. 3 37.9

120-180 -32.1 50.3

180-240 . 68.7

The data verify the good effect of compound 22 in model 2.
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'120-180 11.16 24.22 105.7 39.0 180-240 39.78 -l%aﬁegguary 2007

149.7 44.3 The effect of

N-((S)-1-carbanoyl - 2-di phenyl am noet hyl )-2-(2- 15.

net hyl am nopyri m di n-4-yl) - 44 benzi m dazol e- 5- car boxam
ide, termed conpound 22 below, was also tested in
rBrdehodel: ZpmBebnadycedQfeiv inflantratio®win Watrousee Tabl e

3 TabIPe 4: Neuronal responses before and during ‘
knee- jFATAMGIRT | RawYithsiawal Her duningdhesorl simuiation jafthe
q#imquﬁnee_-j oint Time (mn) Conpound 22 Conpound 22

aft C Experinent 1 Experinent 2 injection

- Eagerinmentsl ihpléGiehitationd 9. In-short-tefif-ah28thebftluding bfilédhe,

-2}3,;;.8 60 180-240 96.7, 5 Non-noxious stinmulation at
Qi eesysnansionreeptaininh§0 mhplonmacsan/wb wese infected into

ahé Bt g TP Bt Iep byt d | ARay (e, Be0eiob8Rabof 4 g
+H3Pelalglsiad waBSheRdfbtéfnired Hﬂl@nﬂ@&iaelg%si followse good
effect_of coppound 22 in _nodel 2. 15 February 2007 42

3rd nmiISFMIRIE 4B - Pawuvadisug! | ime adwing dheimal siimulation
PHRTaf@5 308 e BByt aval L1 e during Cher ma

) PIBERACHRL bl a4 EC 195 AERLAA ity pgmber
drving 8 glassifloper As issoscas dhe experimental animal was no longer
moving, following the reconnaissance phase (about 5 min), an infrared light
source was positioned directly below the hind paw to be stimulated and
switched on. The lamp emitted 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 threshoid.

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 thermal
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). Analysis of the paw withdrawal times during the entire

period of the study (7 days) showed that, when the substance was




the right hind paw of the experinental animal.,sT
devel opnent of a hyperal gesia was then deter rrllsn% ruary 2007
quantitatively as follows: Determ ning the paw
- withdrawal tine during ther }3 stinul ation
(Hargreave's test; see abovgg 10 The experi nment al

aﬁﬂﬁ%lsfé‘i‘éﬁi pﬂh%cﬁﬂd Ee@rgééélcﬁ‘?rﬁ) %f@ﬂ%qqgé@“ t chanr‘gqerr At single

havi ng
afPsRs Oﬁvﬁf@"h& 3 owder andwipiwagds,f alsignificant therapeutic effect was
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t@g? wat the tine it is withdrawn has just becone

edSant for the animal; this is referred to as the
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ani mal s whi ch was taken through the experinent;s
paral l el . Conpound 13 reduced the thernal
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hyperal gesia to a greater extent than did paracet anol

(

tab. 5). 10 Table 5 Ther mal 4jﬂ_yperal gesia during-the

seven days follow ng zynosan "injection AUC Standard .

“F50 BT RGr0d, FUBL Ry R el 34 Bl f5vigg mgpen

(

ivfeationr oup conpared with h eral esia the vehicle

N 0, T e
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n anot her- study carried outjon mce, thg activitly o
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Bhidei nhi bi t or Cel@yexi b. Theqschene 1igfor _'zyansan

njection and dosing was 1 deptlcal To Thal. 1 n the
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r
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i
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t

Oemps@et 131@5tmg/keyBINnd 13 ¢nd 20 Cel efxi b hadlyes

equally strong effects at the high dosage (tab. 6). 15
February 2007 44 Table 6 Thernmal hyperal gesia during

t

#ith rhadelayynfosbhaniluced pawseflaminatien in the MoGs&t andar d

andndugec:par i 056
o1t ¢ hnbaftef s s hnind il roffe e alfining wheel.

(

ethe gageiin odiguitts kepl the, exparimestal animal besgasess to a

Vﬁllﬂggﬁog?}/v%@eg 5tﬁe 1=t/—:'@oluﬁ294\5§gpyhgahn&@g@fdﬁné}%fﬁoﬁiggll , Dring
f@wa‘géh?@us@dﬁé éé%ﬁcﬂ}%&‘ﬁa tﬁg,wzgpwsgw%seﬁ’vq'@h rily @nd,

y&Rer 4ah oneleleekZy phasm- iofdugstinzéivation,) acewEri opn i raverage

t

E%BDrHét%i‘s/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 pl of a suspension containing 50 mg of zymosan/ml 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.

-In one study, the effect of compound 13 on running performance following

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




5. Paraneter: spontaneous running performance i

running wheel. In the cage in which it is keptl%]%‘ei}l’euz’uyzo07
experimental aninmal has access to a running wheel,
.the revol utions of which areykecorded el ectronically.
During the night hours, the C57/B6 mce use the .
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#dtfered #bP the firg8 tine oivesay
1 after injection of the zynbsan. 25 In one study, the
effect of conpound 13 on running performance follow ng
zynosan injection was conpared with that of
par acet anol . A dose- dependent increase in the
di stance run, which was significant as conpared wth
the vehicle group, was found in the case of both the
hi gher doses 30 (tab. 7). By contrast, no inprovenent
as conpared with the vehicle group 15 February 2007
45 was achi eved when paracetanol was used at an
~extremely high dose (also 2 x daily) (tab. 7). Table
7 Runni ng wheel activity during the seven days
foll owi ng zynosan 5 injection AUC Standard error
Nunber of Statistical mean value of the arithnetic
-~ animals per difference as nean (SEM group conpared
with the vehicle Vehicle 108.8 12.5 8




Par acet anol , 200 ng/kg 187.2 42.7 8 no Conpo
2.8 ng/kg 131.1 23.3 8 no Conpound 13, 8.3 né?%&ﬂfﬁlﬂfﬂom

142. 1
yes

29.1 8 no Conmpound 13, 25 ng/kg 216.7 58.5 8
, Conpound 13, 75 m/k 251.7 41.9 8 yes 15

February 2007 46 Cains: 1 Theffuse of the conpound

of t

Jormula la 9R21 R2Z4 N OR31 R22 NN (la) N

M H NM3HMSR23  and/or a stereoisoneric formof the
conpound of the fornmula la and/or a physiologically

tolenated-salt of_the conpound of the 5 fornula la for
or oddci ng alf%?aegﬁt'}?im%rgpqr@mct&@afﬁfﬁﬂ'ap‘éi ns, where E

and M are.identica

i ndependent |y of

R31 are identica

. of each other, 10 éﬁgﬂrogen atom 2. hal ogen, 3.
-7 B,

S(Cl-Ca)-al kyl, 44—~

or different and are,

@ @bher, N atomor CH R21 and

different and are, independently

-CF3, 15 .6. -OR15, in

whi ch R15 is hydrogem at om or-(Cl-C4)-al kyl ,. 7.

-N(R15) - R16, in:iwhic
of each
C(O -R15,

R 5 and R16 are, indépendently
0Q®F o Oty- (CL al kyl , 8(18)

ot h h
in ich R15

dr o om N
or-(Cl-CA4)-al kyl, or 9.~%[O™M R15, N‘Iﬁ-—/@wi ch x is the
I nteger zero, 1 or 2, and R15 i$1 20 hydrQgepn atom or
-(C,-C4)-alkyl, R22 is 1. a heteroaryl radical from
the group 3-hydroxypyrro-2,4- dione, inRdazole,

i m dazol i di ne, im dazoline, indazole,
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and/or a stereoisomeric form of the compound of the formula la
and/or a physiologically tolerated salt of the compound of the
formula la for producing pharmaceuticals for treating pains, where
E and M are.identical or different and are, independently of each
other, N atom or CH,

R21 and R31 are identical or different and are, independently of
each other,

hydrogen atom,
halogen, _
~«(C1-Cg)-alkyl,
-CN,
-CF3,
-OR", in which R" is hydrogen atom or —(C1-Cs)-alky!,
-N(R™)-R™, in which R and R'® are, independently of each
other, hydrogen atom or —{C,-Cy)-alkyl,

8.  -C(O)-R™, in which R" is hydrogen atom or —{C4-Cy)-alkyl, or
-S(0)-R"™, in which x is the integer zero, 1 or 2, and R" is

hydrogen atom or -(C4-C,)-alkyl,

R22is 1. a heteroaryl radical from the group 3-hydroxypyrro-2,4-
dione, imidazole, imidazolidine, imidazoline, indazole,
isothiazole,  isothiazolidine, isoxazole, 2-isoxazolidine;

_ isoxazolidine, isoxazolone, morpholine, oxazole, 1,3,4-oxa-

' diazole, oxadiazolidinedione, oxadiazolone, 1,2,3,5-oxathia-




i sot hi azol e, isothiazolidine, isoxazole, 15 February 2007
2-1soxazolidine; 1isoxazolidine, isoxazol one,

nor phol i ne, oxazole, 1, 3,4-oxa 25 diazol e,

oxadi azol i di nedi one, oxadi azolbhe, 1,2, 3, 5-oxathia 15
February 2007 47 di azol e-2-oxi de,

5- oxo0- 4, 5-di hydro-[ 1, 3, 4] oxadi azol e, 5-oxo-

1,2, 4-thi adi azol e, piperazine, pyrazine, pyrazole,

pyrazol ine, DYT@ZcﬂéJQdcbﬂQe [BLbk&aZ5 AthydPyT 4 G‘ﬂb!@é‘dlazoie 5-0%0-

tetrazol e, th| y4 hi azol e, th| onor "1 ne,
triazole or tri 'g tgh"éf'azé):ﬁ%l' PIRETZRGy Bgr,aﬂrPer Ryrazple; pyrazoline,
tl_nSUbSt i tgt ed @yraadidine Ubfﬂﬁﬂaﬁtm@h 3 pyhm:@meortetrb;ze% thiadiazole,
i mes, indepen e
i ch' i .%"‘ﬁﬁ%’%oﬁ‘é%f?@f@m‘“aﬁ triaglecgs tiagplde, 2
- (G - ¢4) - althgheteraaryloraalieal jsnumbilzstitetes ps substituted once,
hydrogen at om %ice(&]th@.@ tnrr@lskbh'depé &er?l e CW!?R'eP by

whi ch R15 and ar n I
hydr ogen at om 5116 C&Qit an’RyWh'Cﬁd%f i8 WYQFQQﬁfhathH or —(C1-Cy)-
1.6 keto radical, Za[ O -R15, in which R15 is

drogen at om ( | kyl, 3. -C(O-0OR15, in

ich RL5 is h3d?r oggf? %‘b’rﬁtg\” (Cl C4)- 15 al kyl, or
4. -C(O - N(RL7}-R 8;0:R"*win clwhigh7R&his Ry8rates, atom or —(Cy-Cy)-
i ndependently of ea mgf)t her, hydrogen atom -(Cl-C4)-

al kyl-OH, -O(Cl-C4 or -(Cl-4)- aIkyI R23 is
hydr ogen at om &4 (C—ﬂ(ﬁﬁ%}-&l %y which R? ande aae independently of
het er oaryl . radi cal I
t hi ophene, i m dazol %é&gﬁ%? ﬁ%%gﬁgxzégélﬂ d; g g?lé(,yl'
i azole, isol®i azal 8gehell azol e,
1, 2, 3, 5- oxat hi di azgdts rgd@é| de, triazol ones,
oxadi azol ones, i Sox ?)r oxadi a;pl idine- dio
triazole, 3-hydr oxygﬁ k7, !ﬂ Whigte 51305&91@92”4“251 or —(C4-C4)-
t hi adi azol e, pyri diglkyl, pyrazi ne, pyrl m di ne, indol e,

:' zglqﬂfjgloﬁ nel, rﬁgﬁuzglaiépﬁéﬂa i i n'é%yéf?ﬁﬂ aiem or -(C4-Ca)-

163 carbol i ne and bealky, bused cycl opent a derivatives

~or cycl ohexa dgri vae(éﬁ\,(g{wtﬁ%e in whiéh R7 and R™® are
independently of each other, hydrogen atom, -(C+-Cy)-
alkyl-OH, -O-(C4-Cy4)-alkyl or -(C4-Cy)-alkyl,
R23 is hydrogen atom or —{C4-C4)-alkyl,

20 R24 is 1. a heteroaryl radical from the group pyrrole, furan,
thiophene, imidazole, pyrazole, oxézole,- isoxazole, thiazole,
isothiazole, tetrazole, . - 1,2,3,5-oxathiadiazole-2-oxide,
triazolones, oxadiazolones, isoxazolones, oxadiazolidine-
dione, triazole, 3-hydroxypyrro-2,4-dione, 5-oxo-1,2.4-

25 _ thiadiazole, pyridine, pyrazine, pyrimidine, indole, isoindole,
indazole, phthalazine, quinoline, isoquinoline, quinoxaline,
quinazoline, cinnoline, p-carboline and benzo fused
cyclopenta derivatives or cyclohexa derivatives of these
heteroaryl radicals,

30 - where the heteroaryl radical is unsubstituted or substituted,




heteroaryl radicals, 30 where the heteroaryl

IS unsub)s/titut ed or substituted, - ---- y 1_%‘_:1'{6_%1_11_31"3/2007
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i ndependently of each other, b48 (Cl-C5)-alkyl,
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4- gi phgn% yl y¥ l’%‘@ﬂﬁ@%n@?ffﬂ%n@ﬂ@% cppp, hydroxycarbonyl,
radical is unsmmotatmmwbrx(&wgsalkd 8fborgN &R
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ren |
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and Mare i dent| cal
i ndependent |y ofC1 e@e}\al @Kher haNganommtroCHanﬁiﬁd) antdfluoromethyl,

R31 are identi ﬁ?hr ld' ffer 6’;a%‘f?d%lkpldepend&%t’hi’denedloxy

of each other, eflned
R22 is 1. a he?g}y gAioxwdi fS)JTﬂYfroﬁﬁ?chle @yeme,  hydroxycarbonyl,

i m dazol e, i saiimezabeny "w@w“?‘a”‘%"%. azof‘gi i di ne,

i soxazol i dine, isoxazolone 3, 4- oxa
oxadi azol i di nedi one, 1,2, 3,5- oxadi azol one, oxazol e,

5- oX2)- 4, SFisk husdfcﬁf[the%(ﬂhpéﬁl‘i’d @?Qhé,forrﬁ@lbr%z% Qtaim gdtilqeclaim 1,

t hi adi azolﬁ t hi azol e, triazole or triazol one,
het er oar ? 1 cal is unsubstituted or is substltut ed

once, twEcandbM taﬂee!dentIMSOr diffdegpre ratehary, ﬁlﬁeg@ﬁhently of each

th 4 1.5 hal
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and R 18 R&leand Ridepreridenti¢al cotiffesient andare, ingepargiently of each
atom - (r&hs defined as above under 1. to 9.,

R22 is 1. a heteroaryl radical from the group imidazole,
isothiazole, isoxazole, 2—isoxazolidine,' isoxazolidine,
isoxazolone, 1,3,4-oxadiazole, oxadiazolidinedione, 1,2,3,5-

- oxadiazolone, oxazole, 5-oxo-4,5-dihydro[1,3,4]Joxadiazole,
tetrazole, thiadiazole, thiazole, triazole or triazolone, and the
heteroaryl radical is unsubstituted or is substituted once,
twice or three times, independently of each other, by
1.4  keto radical,

1.5  halogen or

1.6 -(Cy-Co)-alkyl, or

2. -C{O}N(R')-R®, in which R and R® are,
independently of each other, hydrogen atom, —(C;-Cy)-

- alkyl-OH, ~O-(C+-C2)-alkyl or —(C4-Cj)-alkyl, ’
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nethyl or ethyl, R24 is 1. a heteroaryl radical from

the group of the unsaturated, 4partially saturated or
conpletely saturated rings which are derived from
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tinmes, indepenf@Fi WIGE q§a % 'Hb?’s 'B @en tly (Pft e%?eh other, by

CF3, -OH, - (G -A{C4HGAdhn, G#(Cq(@)ua@@xyalfk,o@,_l;% Bihaitro, amino,
use of the corpaBrb Bbkep(ARIY 2 hyard- & JEh methylene-
N-[ (S) - 2- di phedipkpnethylenedioxyx dormyd; acetyl, cyano, hydroxycarbonyl,
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Nig(lsg % c(:gr badoyl - Qheil)prmrtylmanybis unsubstituted or is substituted
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H bénm m dazol e ‘car o%l?ﬁr%% ﬂHbS zﬁd%ie/a]ngenﬂy o{ﬁaclagéher by F,

of the conpounf@dl, &fBF, &ifraut@H, é(‘astl-dkylﬂ:d—r(ﬁh&né-adkOxy

nor e of claims 1 to 3 for produci ng pharnmaceutical s

f or | axi.s and ther of acute pains or . ]

chro | c Bt'f'%é’% gﬂgoﬂ?ﬁ?% %Dtﬁpﬁggnpﬁ '@I% ed in claim 1,
wher ei nht he whereii Cthw ct?n?o?w@hszyz d%héﬁ |§frm6.t1 -0x0-4,5-
group chrpni e a as

pai ns, éf 'ﬁ%‘fﬁgﬁg Wtzhy Pf%thﬁﬁuér!"lﬁi“ﬁ%’&m?%w"m in-4-yl)-
astsgm ?t eidH- mdcﬂda%Seearbomer(’je td):f NI((SIl¢mb@mdyl-2-d1phenylammo-
arthritis ated wi

i 1 armm P22 AR B RRv i dind o bR midesale-5-

i nf | anmaicadroxapaideds asgdoyeat.ed with multiple

sclerosis, pains associated with neuritis, pains

associ ated with carcinomas and sarconmas, pains

assdci at dthewischofthBSorppours] afoomut ta:lasvctarmmd in one or more of

‘February £Q08£ 1 1o 3 for producing pharmaceuticais for the prophylaxis and
therapy of acute pains or chronic pains.

5, The use as claimed in claim 4, wherein the chronic pains are chronic
pains from the group chronic musculoskeletal diseases, such as
back pains, pains associated with menstruation, pains associated
with osteoarthritis or rheumatoid arthritis, pains associated with
intestinal 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
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neur al gi a, headaches, for exanple m graine

cephal al gi a, or neuropathic pains, such as

post - herpes zoster neural gi a.5&. The use as clainmed in

claim4, wherein the acute pains are acute pains from

the group pains following injuries, post-operative

pai ns, gremesthessngiahpdtatiohhpain, atgdrainabt eekalifiagneadaches,

ioLt Zfséﬁfpf’gér@?‘nplgollnkgc}mn%g&S%ig%?& 3 rr%'ugggathip pains, such as
post-herpes zoster neuralgia.

6. The use as claimed in claim 4, wherein the acute pains are acute
pains from the group pains following injuries, post-operative péins,
pains associated with an acute attack of gout, or acute pains
following jaw-bone surgical interventions. -




