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het erocycli c substituted im dazol oqui noxal i nones, the prep- aration and

uSe thereof 5 The present invention relates to novel

i nfdazol oqui noxal i nones with heterocyclic substituents, to processes for
their prepara- tion and to their use for controlling diseases. What
~are called eXgybit RéterByedidCisiSatittReai fhidazplvbaihexkindned) tlie prep-

- Wi despr ead i'%r%@.?oﬁem% sen@ﬁg?&?f system Thi's excitatory am no acid
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subtypes are known. One subtype is, for ex%i, , naer after._the
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am no aci d glpyiennenditewhetrbuse sfdro coherdMihg ddepases. and nodul ates the
effect of the natural agonist glutanmic acid. Antago- nists at this

gl yci ne bi ndijagSiie I ACCREL AN SAOUS AL ARONESELE1a11:P hAEKR OThdlils

NVDA receptor and,1.nhi DIt Qqverexcitgtion of this re for WO
other subtyhEFeoFigPIREGA% &7 ’éE%p‘E%‘Hfagr Eeﬂ%usAﬁﬂﬂt?%‘cgﬁﬁosr exczg%%m{%e
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" 2- ani no- 3- hy drfowhish meahipiusd subtyeesolaspr bpewhi Ongc pubtyPg ASPAFORNeXalR 1S c
-aci d. Ant agoniagied oftéhade specPfiy agongst  N-iethyl+D-aspareatdi¢he NMDA recep-

- abovement i onqd NMpAsr @aRPEeptbt KW Pétibld idihlling sOVE @5£1dgdhists and '
E! evat ed gigj ta%@ toe ilsgél .eLrFie ga%ﬁgg %ﬂda g}éqyg rliﬂ&#%ug%gggeéh@tm receptor

di seases or psyc‘ﬁo ogl ca I stur agc% and y lea ttq_ ve.rceégJJ-Aéga ation
states or to@8 ’E"fdluég‘f%s Fhe (&SNSt ?he_nﬁmrggoﬁ%’fg of ug?’f]‘t afBt € Tecept or
subt ypes may MiRES afethifeglydine binddng sife RavdpeerdislychiryAgtagonistic

ant agoni st s, efiiects pncthed¥MDA meceptpzrandc imhhibit NWBLexFitagben Sfsthigd t heir
modul at ors ( séedptwx.gl y- 35 cine antagoni sts) and the AMPA antagonists, are
“therefore glit-  able for therapeutic use for neurodegenerative diseases

- (Huntingt on’ S, @Natfay %@%@E' 8f O@itﬁ:aﬁ“aisafgée'ﬁ I Qb@*ife GiMpalUkeceptdiaNCES

foll ow ng hypoxi a oxl r |sc€ma .aS 0cC ter troke as
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Forschung 40 39p9d8¥s samamine-3thpdroxyr5-agghyl-4-isoxazolepropionic acid

' (AMPA) and kainic acid. Antagonists of these receptors might,

25 similar to the abovementioned NMDA receptor, likewise inhibit

overexcitation.

Elevated glutamate levels occur in a number of neurodegenerative
diseases or psychological,disturbances and may lead to overexcit-
30 ation states or toxic effects in the CNS.

Antagonists of glutamate receptor subtypes may thus be used to
treat these diseases. Glutamate antagonists, which include, in
particular, NMDA antagonists and their modulators (such as gly-

35 cine antagonists) and the AMPA antagonists, are therefore suit-
able for therapeutic use for neurodegenerative diseases
‘(Huntington’s chorea and Parkinson’s disease), neurotoxic distur-
bances following hypoxia, anoxia or ischemia, as occur after
stroke, or else as antiepileptics, antidepressants and anxio- _

" 40 lytics (cf. Arzneim..Forschﬁng 40 (1990) 511-514; TIPS, 11 (1990)
334-338 aund Drugs of the Future 14 (1989) 1059-1071).

A number of imidazoloquinoxalinones of the formula II have been

disclosed:
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i m-dazol oqui noxal i nones of the formula Il have been di scl osed: 45
BASF Akt i engesel | schaft 940551 - - O Z. 0050/ 45239
2 - [err]
I Thus, DE-A 3 004 750 and DE-A 3 004 751 describe substances which
10 have antiallergic effects. Imda ui noxal i nones as phospho-
~diesterase inhibitors are furthernD e‘p ai med as cardi ovascul ar agents in
US 5 166 344 (= EP 400583). sect or, US-A 54182 386 clains
I m dazol oqui noxal i nes 15 mhic goni sts or inverse agonists of the
GABA r eceptdor and can be used to gontﬂbl anxi ety states, sleep
di st ur bances, convul sive states ahd to i nprove nenory. G utamat e
ant agoni st s described i n numerous publications (eg. 20 EP 374 534 and EP
: 260 467) are predoninantly derivatives of qui n- oxal i ne- 2, 3-di one. For
exanpl e, VO 9407847 o § gbg% BLRTS gl H5BoRES 00N binst B ihten! s
in the ben e %% 196 .% %ng w0077,
relate to éH h%ﬁ TPLg effec g?h %ﬁ}°ﬁﬁé“?%? x%% éﬂ ne
system The Hdageteragesdnhibitors é“Ier égrslemreufism “i’T’ngF digvaasy

2-4 nitrogenageots im US 5t he6 bz droER $@43830f- t he ring system 30
.However, the conmpounds published as gl utamate antagonists have only

al kyl, triflygqroRBtdid sebtBRENE-2S8DIBDt 38 i alifst DRidd#Adquinoxalines
: 15 which are antagonists or inverse agonists of the GABA receptor
and can be used to control anxiety states, sleep disturbances,

convulsive states and to improve memory. '

Glutamate antagonists described in numerous publications (eg.
20 EP 374 534 and EP 260 467) are predominantly derivatives of quin-
oxaline-2,3-dione. S

For example, WO 92/07847 relates to compounds with heterocyclic
substituents in the benzenoid ring. US 5 153 196 and

25 US 5 196 421, and WO 93/20077, relate to fused heterocycles, in-
cluding the imidazologquinoxalinone system. The latter also dis-
closes substitution by heterocycles with 2-4 nitrogen atoms in
the benzenoid part of the ring system. :

30 However, the compounds published as glutamate antagonists have
only alkyl, trifluoromethyl or phenyl substituents in the fused-
on imidazole ring. It has now been found that substitution of the
imidazoloquinoxalinone with heterocycles in the benzenoid part
and carboxylic acids or esters thereof in the fused-on imidazole

35 ring leads to novel, superior glutamate antagonists. They are
therefore particularly suitable for the therapy of neurological
disturbance [sic] which can be influenced thereby.

. The invention relates to novel imidazoloquinoxalinones of the
40 formula I ' ’
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|n1dazolqu|noxaI|none wi th heterocycles in the benzenoid part and -
carboxylic acids or esters thereof in the fused-on inidazole 35 ring |eads
‘to*novel, superior glutamate antagonist®. They are t herefore

parti cul arI y suitable for the therapy,of neurol ogical di st ur bance [ sic]
whi ch can be influenced thereby. e |nVEn i rF?QRaIes to nove
|n1dazolqu|noxaI|nones of the 40 fornu BASF
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[err] re Hydrogen branched or |i near
Clerr]-alky or a phenyl pher i I4 or thienyl group which is
unsubstituted or substituNad r two chlorine atons, one
~trifluoronethyl, one nitrd or rret er di oxy group, R[err] S

hydrogen, C[err] al kyl & Cerr]- aﬁalkyl%n1noalkyl 20 Rlerr] is a
chlorine or bromne atom a trifluoronethyl, cyano or
10 '
where

R! is hydrogen, branched or linear Cj;-s-alkyl or a phenyl, pyri-
dyl or thienyl group which is unsubstituted or substituted by

15 one or two chlorine atoms, one trifluoromethyl, one nitro or
' methylenedioxy group, '

R2 is hydrogen, Cbﬁ-alkyl-or C3-g—dialkylaminoalkyl,

20 R3 is a chlorine or bromine atom, a trifluoromethyl, cyano or
nitro group,

A is a five-membered heterocycle which is unsubstituted or sub-
stituted by R¢ and RS and has 1-4 nitrogen atoms or has 1-2
- 25 nitrogen atoms and one oxygen or sulfur atom, where each of
the radicals R% and RS, which can be identical or different,
is hydrogen, Cj;-s—alkyl, C;-s—hydroxyethyl [sic], phenyl,
phenyl substituted by a chlorine atom, a trifluoromethyl or
: nitro group, or is -COOH, -CO0-C;_s-alkyl, -CH-NRSR’7 (RS = H,
30  C;-s-alkyl, R7 = H, Cj_s-alkyl), -CHp-NE-CO-R®
(R8 = C;~Cs-alkyl, phenyl, a phenyl group which is
unsubstituted or substituted by a chlorine atom of [sic] a
nitro or trlfluoromethyl group, Or a hetaryl group) or
-CHzl‘IHCOI‘IHR8 and
35
B is a bond or a Cj;-s—alkylene chain
and the tautomeric and isomeric forms thereof and the physio-
logically tolerated salts thereof.

40 Preferred compounds of the formala I are those where R! is methyl,
' ethyl or phenyl. R? is preferably methyl or ethyl or else a hydro-
gen atom. When R2 is hydrogen, the compounds are acids able to
form salts with alkali metal and alkaline earth metal hydroxides
or organic nitrogen bases. The acids can, if required, be con-
45 verted into a water—-soluble form by formation of a salt with, for
example, sodium hydroxide or tris(hydroxymethyl)methylamine.
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-or “sub- stituted by Rlerr] and R err] and has 1- 4 nitrogen atons or
his 1-2 25 nitrogen atonms and one oxygen or sulfur atom where each of
the radicals Rerr]  and Rlerr], which caft be identical or different,
i s hydrogen, fieferred lgybstﬂxmm]s By rR¥x peehgledtgian-atphackdng groups $Eny |
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t

rou
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-where R1L is ené err

ap
“ethyl or efQesS¥s U"t cL"“z(ﬁ"r?" Q’tﬁ orTQounds
“are acids abl dexiyvativegy nalsg hﬁ%i“hd%ﬁ‘k]ﬁ |anﬁeP§§¥aza‘Ht?'an§I ?’FPé“Pg‘EFt net al
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I .

4 Preferiéd_substituen for err] are electron-attracting groups such
‘as nitro or t?l%?@ﬁeéﬁﬁﬁﬁiﬁf ition 7. Preferred.5-nmenbered ring -

heterocycl es for A are pyrrol e and its 5 derivatives. Preferred pyrrole
“derivatives aThe priesemy| ppidagalequinoyalitwnesal siel with3hgherema i gYProl e
such as the bgezfydnte’ surpyisilmlly Bhow]adimmntagesvesypared: Witk prexioysiy

arylurea gpgURisclciyd $mPaiididduaRofhliféhddsNiaybaktiulakyhiglies faetakity.
. CF[err] group may be particularly enphasized. Preferred anong the

- 5-nenbered rin th2ntr en_ ato re .t 7 §System
cand its der?gﬁ gfsﬁ 825 W&ngi?’gz‘% 4, B8 hgégxarrplg'gsgo%g
- 5-nmenber ed rlﬁge%t@ré)'éy&kes W|th 3 and 4 nitrogen atons are

25 8-Am:.no:.m:.dazoloqu1noxa11nones of the formula III

R} B-COOR?
_N N _
30 ’ L . "IITI

35 where R!, R3 and B have the abovementioned meanings, and R? is
alkyl, are reacted with 1,4-dicarbonyl compounds or succinalde-
hyde derivatives, or cyclic or acyclic acetals derived therefrom,
eg. formula IV

40

45
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system 15 B is preferably a bond. The present i m dazol equi noxal i nones
[Sic] with heterocyclic sub- stituents surprisingly show advant ages
conpared Wi th previously 20 disclosed i ® dazol oqui noxal i nones, in
particul ar higher activity. The conpounds according to the invention can
. be prepared in a va- riety of ways. 25.8%Anmi noi m dazol oqui noxal i nones of
the formula.lll : [err] 30 I35 where Rerr],
Rlerr] and B have the abovementign meanings; and R2 is  alkyl, are
reacted with 1,4-dicarbonyl conpo@nds @r sfcci nal de- hyde derivati ves,
or cyclic & acyclic acetals derived therefrom eg. formula IV 40
45 BASF Akti engesel | schaft 940551 O Z. 0050/ 45239
é[err] to give the pyrroles. ' _ RY

Compounds of the formula IV are available or can be prepared by
10 generally known operations.

The conversion into pyrrolyl compounds is carried out by conven-
tional processes which are detailed, for example, in C. Ferri,
nmReaktionen der organischen Synthese”, Thieme Verlag 1978,

15 pp. 708 et seq., preferably in glacial acetic acid at 60 - 120°c.
Pyrrolyl compounds V according to the invention can be prepared
by using 5ppropriately substituted diketones or acetals of the
formula IV.

20 Ré R! COOR2
— N _N_=N .
R3’ L)
25 H '

The substitution R% or RS in the pyrrolyl compounds prepared in
this way can be altered in a suitable manner. Thus, for example,

30 an aldehyde group can be converted by reduction into a hydroxy-
alkyl or by reductive amination into an aminoalkyl group.

The reductive amination is generally . carried out at from 5 to
80°C, preferably 10 to 30°C, in the presence of reducing agents

35 such as sodium cyanoborohydride or hydrogen in the presence of
hydrogenation catalysts such as Pd/carbon, Pt/carbon or Raney
nickel, expediently in polar organic solvents such as alcohols or
dimethylformamide.

40 An aldehyde can be oxidized by conventional processes which
[lacuna], for example, in R.C. Larock "Comprehensive Organic
Transformations”, 1989, VCH Publisher, pp. 838 et seq., to the
carboxylic acid according to the invention, and the oxidation is
preferably carried out with potassium permanganate in solvents

45 such as acetone at 25°C.
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‘can be prepared by 10 generally known operations. The conversion into
pyrrolyl conpounds is carried out by conven- tional processes which are
detailed, for exanple, in C Ferri, "Reakti onen der organi schen
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way can beBaltered in a suitable manner. Thus, for exanple, 30 an al dehyde

~group can bescbemerted by reduction into a hydroxy- al kyl or by

: reductive am nation into an am noal kyl group. “The reductive am nation
~is generally carried out at from5 to - 80C, preferg:?ly 10 toBSSS?I.jn t he
. presence of reducj 5?\%33&5 such asgs-g@drem cyanob W 0 l§/drogen
- in the presence hydr ggenai Cat al ysts such as Pd/carlbon, Pt/carbon
or Raney 10 ni pedi ent | yyi 090l ar—e+mani ¢ sg €dch as al cohol s
. or di met hyR¥ or mani dé'%2 40 An El/dehyde can be oed by conventi onal

. processes which | acuna], for %arrpl e, in R & Rarosk, ' Conprehensive

. Organic Transforﬁ'ations", 1985, VCH Publ i shRt, pp. 8382t seq., to the

- carboxylic acid according to-the invention, and the oxigation is

. preferabl y15garri ed out with potassium pernmanganate in solvents 45 such as
. acetone at ™ 25[err]C. -

Lerr]C g B-COOR? Rl B-COOR?

> = —s N=

ot OB
20 g3 NH R3 g 0
IX : X
Rl B-COOR?
25 0,N =1 .
2 N =N ‘
—_— :@: L —_— III
R3 ) N o
o
30 . - XI

It is known that ortho-halo-substituted nitrobenzenes (VI) can be
reacted with imidazoles VII which are unsubstituted on the N;
nitrogen atom in suitable solvents, such as dimethyl sulfoxide,

35 dimethylformamide or acetonitrile, at from 0 to 140°C with addi-
tion of base, eg. potassium carbonate.

It is furthermore known that replacement of the halogen atom by
4- and 4,5-disubstituted imidazoles takes place by nucleophilic

40 attack on the least sterica;iy hindered nitrogen atom of the
imidazole to result in single products (VIII).

Reduction of the nitro compounds to aniline derivatives IX can
take place in a conventional way, for example by catalytic hydro-

45 genation with palladium or nickel catalysts or else with tin(II)
chloride. '
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6_. The starting conpounds of the formula VI where R3 has the above-

menti oned nmeaning but is not nitro can be prepared by a process simlar
to-that described in EP 400 583 wi.th sulfsequent nitration and reduction
of the nitroogHalymitsobeorenes &t tbeeformulas VI Sghape bpught or can be [err]

10 p¥epared by knd¥Wwh methods. VI
15 - : ggrr] 20 : I X X
err . . . .

E)rt h]o- hal o- s H8F] ?Jcﬁsé’(fenitf)rB%eenlzmelr?é%oéég‘.‘j&éa%qggn% e@gtﬁaé(gs %ﬁc? nv{l n gl es

Vi1 which & SoBRLYIRGGVated SAFRIRFCNPELT 9T IVAY S BRI WGP IR LT al e

“solvents, suphen¥lqrarhompteser i dreferabLy ot ngrFRPRRALdEigRZo t1ohiAf i | e,

~at from O toih4PE aprdtiaddolvent taitoA50+20% s, Suijtalpst sodvents Aansodecalin,

(1t is furtheggeeglinow) 2thathlGRibeneanst onf1 raiket pgsthyienedyor —prop-

; yleneurea. One process for preparing the nitro compounds XI com-

10 prises nitrating compounds X (R3 as above but not nitro) with ni-
tric acid, sulfuric acid-, nitric acid [sic] or sulfuric acid/po-
tassium nitrate at from —10° to 20°.

Reduction of the nitro group as described above results in start-
15 ing compounds III suitable for preparing the pyrrolyl
compounds V.

Another process for preparing the substances according to the -
invention comprises first reacting, as described previously, a
20 nitrobenzene derivative XII which has two exchangeable halogen
atoms with an imidazole derivative VII to give compounds VIII b,
and carrying out a second reaction with a nitrogen hetero-
cycle XIII to give compounds XIV and, after reduction of the ni-
tro group, cyclizing the resulting compounds as described above:

30

35

40

45
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onfthe | east sterically hindered nitrogen atom of the i mdazole to
result in single products (VIII). - Reduction of the nitro conpounds to
antline derivatives | X can take plac® in a conventional way, for exanple

by catalytic hydro- 45 genation with palladiumor nickel catalysts or else

with tin(ll) chl ori de.: BASF Aktiengesellschﬂit 34
7

'0.z. 0050/ 458 Hal o1 B-COOR?2 - AT TTobenzenes
~of the fornula VI be bngﬁq—_e::-p/an be R{apar ed by Kngwn net hods.
Ri ng cl osure t oAy ’ggzoloqmﬁggnﬁlineﬁe—)&ta S ec ¥rth a 5 doubly

d

activated &rB¥nic aci grivative such as phos- phenyl
carbonate or, pref ?bly, N, N -c iPonyIdiinidazs s 380, inert aprotic
sol vent at 150-200 r]C. Suitable sol vents ar® decal i n, tetralin,

1, 2-di chl orobenzene or 1, 3-di net hyl et hyl ene- or -propwvrribyl eneurea. One
process for preparing the nitro conpounds XI com 10 prises nitrating

| conpounds (R[err] as aboge but not nitro) with nigl tric poggbrasul furic

acid-, nithic acid [sic r sul furic ack t assi ffrate at from
-10 to 20[errgyrrp + BgUucCtyon of the nitr¢. araup as degcrifed above results

|in start- 15 1 ng conpoyn 1] Su-tciebe f € tﬁé/pyrrolyl
i.compounds V. Anot her prBgess for pregaring t bst ances according to

t he i nvention conprises first reacting, as,;descfibésopreviously, a 20
ni.t r obenz derivative XIl which has two exchangeabl e hal ogen at ons
with an imdazol e der XIati ve VIl to give conpounds Vi, b,” and carrying

i out a second reaction with a nitrogen hetero- cycle Xl to give
. compounds XI'V and, after reduction of the ni- tro group, cyclizing the

resul ting conpounds as_descri bed above:; 25,
1. Reduction 2. Cyclization I

20 -———-) - —

R1-R5, A and B have the abovementioned meanings.

25 Particularly suitable heterécycles of the formula XIII are com-
pounds which have an NH group which can be substituted and are
derived from the nitrogen heterocycles imidazole, pyrazole,
1,2,3-triazole, 1,2,4-triazole and tetrazole. However, suitable
heterocycles may also contain another hetero atom such as an oxy-

30 gen or sulfur atom. ‘ :

The process can, where appropriate, also be carried out by react-
ing an appropriate nitrobenzene which has two exchangeable halo-
gen atoms and a protected amino group XV [sic] located in the

35 correct position for the final cyclization first with the
required heterocycle XIII and then with the required imidazole
derivative VII to give XVI and, after removal of the amino
protective group to give XVII, carrying out the ring closure as

) described previously: :
40

45
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VFI. VIIIb 10
Terr] 15 X1 9
XV Scheme 3
R4
5 Hal Hal
b G C Nl
02N NHCOCH3; RS
XV XIII
Hal
10
R4
\gzg:? Hal
s NII + VII — N\fn
15 0, NHCOCH;
. _, Oq H,
XVI XVII
20 —_— I

Another process for preparing the compounds I according to the
invention where R3 is nitro comprises initial nitration of a

--25 compound XVIII

Rl _ _B-COOR?
/,N',/N
30 L XVIII
~
)
H
35 in position B (XIX), and then reduction to XX
R! _B-COOR?
2 R = NO, (XIX)
40 R = NH; (XX)

45

R : P
>©/“ y
7 ~
N 0
H



1. _Reduction BASF, Akfiengeselischptft g 28PP3 K err, % Zn PP YA
abovenentioned neanings. 25 Particularly suitable heterocycles of the
formula X1l are com pounds whi ch have an ‘NH group which can be
substituted and are derived fromthe &Ptrogen heterocycles ini dazol €,
pyrazol e, brdtéctiomzad ehelaRinb igroapel rerewed atitratien iHopesitions(itabl e
. heterocycl es Jyay13heratGion 8ifNtRY B2 iinBeh£Eo AoRPoings X%, ¥Mickyare30 gen or-
Feact. i ng Syicanfe CEAC IRTEAP - MR IBLER SR, Brallon RIER Lie hal o

. i : al o-
gen atons an(fle&lﬁg_g‘f‘é%t 'aWnBe‘b‘?vcﬁq‘p°§Vt?%ipcﬁoﬁeggéﬁéggf&r&t'he 35 correct
position fd& the final cyclization first with the requi red heterocycle

X1l and then with the required Rrm dazol e_p-georative VII to give XVI and,
after renoval of the am no pr ot eCtyt roup to give XVliIl, carrying out

‘the ring closure as desBsl hed prey ousl y: 40 .45 BASF
i Akti engesel | schaft 9405 - O Z. 0050/45239 xxr
9 Schene, 3 [err] NN

: 10 0,N H 0

[

Compounds of the formula I where R!, R?, R3, R4, R5, A and B have
the abovementioned meanings can be converted by hydrolysis into
acids of the formula I where Rl, R3, R4, R5, A and B have the

20 stated meanings, and R? is hydrogen.

15 .

The hydrolysis is preferably carried out under alkaline condi-
tions, for example in the presence of an alkali metal hydroxide
or of sodium bicarbonate, in a solvent such as water, a lower .

25 alcohol, tetrahydrofuran or mixtures thereof. The organic acids
obtained in this way are converted where appropriate into a phys-
iologically tolerated amine salt or metal salt. This means, in
particular, salts of the alkali metals such as sodium and potas-
sium, of the alkaline earth metals such as calcium, of other -

30 metals such as aluminum, and salts of organic bases such as mor-
pholine, piperidine, mono—, di— and triethanolamine or tris-
(hydroxymethyl )aminomethane.

The compounds according to the. invention are antagonists of the

35 excitatory amino acid glutamate, in particular antagonists of the
glycine binding side [sic] of the NMDA receptor, of the AMPA re-
ceptor and of the kainate receptor.

They are suitable as pharmaceutical agents in human medicine and
40 can be used to produce drugs for treating neurodegenerative dis-
orders and neutoxic [sic] disturbances of the central nervous
system and for producing spasmolytics, antiepileptics, anxio-

lytics and antidepressants. '

45 The pharmacological activity of the compounds I was investigated
on isolated membrane material from rat cerebra. For this purpose,
the membranes were incubated in the presence of the compounds
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Xy[l 20 [err]  Another process for. preparing the conpounds I
~according to the i nvention where R3 is nitro conprises initial nitration
ofa 25 conpound XVI11 - 11  Jerr] 30

XVI I | 3actordir] ttioorh8 {né¢tefitioanditiherher eddiolabpeled Xubstances

[err] 35-2-amino-B-Ry&¥d:8/-5l-me¥hy)-#isoxazolepropionic acid (3B-AMPA),

_R = NH[err]'qa%q-glyciné5and [3B]-kainate, which bind specifically to AMPA,
NMDA and kainate receptors respectively. After this incubation,

5 the radioactivity measured by scintillation counting was used to
determine the extent of the binding of the said radioactive
receptoligands to the membrane receptors. The affinity of the
compounds according to the invention for the relevant receptors
was calculated from the concentration-dependent displacement of

10 this binding by the compounds according to the invention. The
dissociation constant K; (as measure of the affinity) was
determined by iterative non-linear regression analysis using the
Statistical Analysis System (SAS), similar to the ligand program
of P.J. Munson and D. Rodbard (Analytical Biochem. 107 (1980)

15 220, Ligand: Versatile Computerized Approach for Characterization
of Ligand Binding Systems). '

The following in vitro investigations were carried out:

20 1. Binding of 3H-2~amino-3—hydroxy-s-methyl—4—isoxazolepropionic
acid (3H-AMPA)

To prepare the membrane material, freshly removed rat cerebra
were homogenized with 15 times the volume of a buffer solu-

25 tion A composed of 30 mM @,0,0-tris (hydroxymethyl)methylamine
hydrochloride (TRIS-HCl) and 0.5 mM ethylenediaminetetraacet-
ic acid (EDTA), pH 7.4, using an Ultra-Turrax®. The suspen-
sion was centrifuged at 48000 g for 20 min. After removal of
the supernatant liquid, the protein-containing membrane mate-

30 - rial contained in the sediment was washed three times by sus-
pension in buffer solution A and subsequent centrifugation at
48 000 g for 20 minutes each time. The membrane material was
then suspended in 15 times the volume of buffer solution A
and incubated at 37°C for 30 min. The protein material was

35 subsequently washed twice by centrifugation and suspension
and stored at —70°C until used.

For the binding assay, the protein material was thawed at
37°C and washed. twice by centrifugation at 48 000 g (20 min)
40 and subsequent suspension in buffer solution B composed of
50 mM TRIS-HCi, 0.1 M potassium thiocyanate and 2.5 mM cal-
cium chloride, pH 7.1. Subsequently, 0.25 mg of membrane
material, 0.1 pCi of 3H-AMPA (60 Ci/mmol) and compound I were
dissolved in 1 ml of buffer solution B and incubated on ice
45 for 60 min. The incubated solution was filtered through a
CF/B filter (from Whatman) which had previously been treated
with a 0.5% strength aqueous solution of polyethyleneimine
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10 protection of the am no group, renewed nitration in position 7 and
| Tberation of the o-amno nitro conmpounds XX, which are sui table for
further reaction with, for exanple, furkh - derivatives IV, by renoval of
the protective gforipat 3east 2 hours. The membrane fesifue wa® then washed

Conmpounds  of thewieﬁ il bfubsI® virFer] soRition B Bbesegaratieebobind Rimt r], A
?ESOB hg\cfleds- E)]bet Oﬂ% %@nhﬂat@h&anAhgeEWﬁdﬁehi &y il ysi s d o
have the 20 stat &8 h%aacntlﬁ gy °¥\€b rri |sAh Eﬁé e Ellﬁ m%%%%iil o
preferablyScarri éﬂl’bﬁ’tl]@’ﬁ}é?f‘ PR Bﬁdﬁ(l aﬁﬂ%m %% 5

presence of an abhalysimtofl the olisnlasemept E)]f°t§od| um bi car bonat e, in a
sol vent such as water, a |ower 25 al cohol, tetrahydrofuran or m xtures

t her eof . Thezorggmhgl@é:ldispgp:&lﬁlﬁgd tn this way are converted where
~appropriate | nto a phys- I ol ogi cal | y tolerated amne salt or netal salt.

. Thi s neans, articul sal.t s _of

' pot as- 1? um S?p?ﬁeepadﬁﬁghan%e"ébarrat%s gl@%%&:}-gi@éﬂlﬁs hiuﬁbn%f s%%%le’?mBSnd

‘nmetal s such as aFGReRbImredued a3t hHPPGPATRT afad82cL R °agfnr’f‘5

“phol i ne, piperi difetimamdhe wolumn®f preparsiclambuiier (39 aM tris-HCl,

- (hydroxynet hyl ) andnemetiTH)eusing & lFotterpbomoenizev: dTg hopogrpateiad i on

-are ant agoni sts gbntPeruteduti 48600 % JE6S 2¢ iming| CPhensipernataparvas dis-

antagon! Styy of B8raeq 0ot BfiethdlithUhed! dnisiida 2h the MY G628 Wishedl

s phar maceut i caP® pgmeﬁsseﬁﬁm il PEER LRt o 4addP% & T2l 7L

: each time). The resuspended membranes were frozen in liquid
nitrogen and thawed again at 37°C. After another washing
step, the membrane suspension was incubated in a shaking wa-

20 ter bath at 37°C for 15 min. After a further 4 washing steps
(in each case centrifugation at 48000 x g for 20 minutes and
resuspension in preparation buffer), the membranes were
stored at -70°C until used further.

25 The frozen membranes were.thawed at 37°C and washed 2x by
centrifugation at 48000 x g (20 min) and subsequent resuspen-
sion in binding buffer (50 mM tris-HC1l pH 7.4; 10 mM MgCl,).
'An incubation mixture contained 0.25 mg of protein (mem-
branes), 25 nM 3H-glycine (16 Ci/mMol) and the substances to

30 be tested in a total of 0.5 ml of binding buffer. The non-
specific binding was determined adding 1 mM glycine. After
incubation at 4°C for 60 min, separation of bound and free
ligand from one another took place by filtration through GF/B
filters and subsequent washing with about 5 ml of ice-cold

35 " binding buffer. The radioactivity remaining on the filters
was determined by liquid scintillation counting. The dissoci-
ation constants were calculated from the displacement plots
using an iterative non-linear fitting program or in accord-
ance with the equation of Cheng and Prusoff. '

40 ' -

3. Binding of [3H]-kainate

To prepare the membranes for the [3H]-kainate binding assay,
freshly removed rat cerebra were homogenized in 15 times the
45 volume of preparation buffer (30 mM Tris-BCl1l pH 7.4, 0.5 mM
EDTA) using an Ultra-Turrax®. The homogenate was centrifuged
at 48000 x g for 20 min. The supernatant was discarded, and
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orders and neutoxic [sic] disturbances of the central nervous °~ system and
for produci ng spasnol ytics, antiepileptics, anxio- | ytics and
anti-depressants. 45 The pharmacol ogi ca¥3 activity of the conpounds I was
i nvesti gat ed the | mibxiaeds neoreimednin cthepeflleh vexe cashpfaa 2l Bfs
pur pose, t he gegthpRRSuspERsidic Wnapedparativn puffenendtenheituggidonds
?’i‘SF Qlétclofgigﬁ;e![ %ﬁf 3 (%On \fegf (Zgﬁﬁ leaclﬁ time)Q &ft@lgﬂé&}ﬁ&d washing
[err] H 2-am no- 3-sﬁ§/%'r OW- ge Wé?iaﬂnriﬁ\g %éoggé%fﬁﬁa %i'e'o%?icczs'akc%?l % F’LS {jnes A) ,

. { I3 a%&°§p%’&q f°8ar y %o lg_l\% )
NVDA and kai nat estexedtatr 7@ putiilvapgd yntderehi s i ncubati on, 5 the

.radi oactivity neasured by scintillation counting was used to determ ne

“the extent of thendifidee abmbiénesivéreathawnsd iate 37°¢ camppehdednids tiad-he
. renbr ane recept 0&&; @i‘g@f&‘ (501 Y Qfisthe) pEOrROURda eemeridugadt act he

i nvention for th
concent r ati%n- degg

ante teoeRior s | 3Le0edd O HE pellet
A %iifop) ALy ThFM@%“%:% i 2
according to theWPﬁ%e’?ﬂﬁ"&lﬁ’.eg?ﬂé in Eﬁtj‘é’gl&EFalP‘F %fgggtggﬂ% 7 &%Eem%’ggﬁ)r%gggﬁre

of the affinity) comtainateile2hi nedhyprioteint (Wlh#@ﬁeﬂne%-ﬁt cyFisElagpnal
~anal ysi s using thss ciindidlyt andl thnaupstanSys tembeSEeytediim hatotal tafe
l'igand program j0f) Rof biMaRsgoeskeD Thedhed-<betigiytbriindi wakedeteh/

(1980) 15,220, Lj " Vi
f)f Li )gand ‘éizndi n§9§§§t%“§
20°%

ekl 14 811 264 HRRbRAEH. (D¥teehanagbetiomt i on
arri ea out Y3410 g pinuted,*seBAkREid of bbnd WP 'erdd" 1 DfndCr S
[err] H 2- ani no- 3:AGHrRAAES e Eh}Frakion  xhrapah, QTR fitters and gupgequent
([err] H-AVPA)  washingovighefamd ehdossrpildreinding: Paffer Jbe ¢F(Bnbiked rat
cerebra- weees hived garieivieds Ly theebs treaked twichy 0k btepatiyeshylepeiming u-

- 25 tigp A coppessed Was02mhl arte amalys{Hyslf ahendaisyljcedeny plote and

hydrochl oride (TRLP5{d9idd£0+Re MM RlRYLENSH HHstaheE " B60€lplace using @
aci 0 (DT pH 7 2—15544}3 nt#ﬁ% "SEolteksy NG cREHze with tnd! SudEion

centrifuged at 48880 [ renpva Supér nat ant

‘liquid, the prot &fnCRed A% RFUARkhby ane mate- 30 rial contained in the
sedi nrent was washed-three tinmes by sus-

25 The novel compounds perform very well in these assays.

The pharmaceutical compositions according to the invention con-
tain a therapeutically effective amount of the compounds I in
addition to conventional pharmaceutical ancillary substances. The

30 agents can be present in conventional concentrations for local
external use, eg. in dusting powders and ointments. As a rule,
the agents are present in an amount of from 0.0001 to 1% by
weight, preferably 0.001 to 0.1% by weight.

35 For internal use, the preparations are administered in single
doses. From 0.1 to 100 mg are administered per kg of body weight
in a single dose. The compositions can be administered in one or
more doses each day depending on the nature and severity of the
disorders. '

‘40 .

The pharmaceutical compositions according tc the invention con-

tain, besides the agent, the conventional excipients and diluents
appropriate for the required mode of administration. Pharmaceuti-
cal ancillary substances which can be used for local external use

45 are, for example, ethanol, isopropanol, ethoxylated castor oil,
ethoxylated hydrogenated castor oil, polyacrylic acid, polyethyl-
ene glycol, polyethylene glycol stearate, gthoxylated fatty



p(‘an-si on in bBASE AktienggseAlschast o 28053 nt i fugoa’tzl’ortlmastw45239 48 000

g for 20 m nutes each tine. The menbrane naterial was t hen suspended
in 15 tinmes the volume of buffer solution A and incubated at
37[err]C for 30 min. The protein materid% was 35 subsequent |y washed

twi ce by centlcbhgbé, Aigatd parsgpifini,opetrolatumapudsvenledagt. Sydfable €xunt i |

 used. amb®és [ £6r Binkding] assedire! DacHssy, cippopplend ajlyoes, tekhmolat
37C and washedabuhCodhe GRA! oI WIRB0-AELARMN0 0 (20 mn) 40 and

| resuspensi onr?ggg{ cE&Ptddd uga L 9Rs atg

i resuspended

‘'subsequent suspensfon in

er s on B conmposed of 50 nmM
TRIS-HO, 0.1 M potassiumthiocyanate _and 2.5 cal - cium chl.oride,
pH 7. 1. sm%é&uéﬁttl}ft@.rz‘erﬁgPQﬁS%’PéﬁbFaﬁeantl°"qMaﬁ‘é‘f &F4<h Fsof“ic‘i'%rapfeﬁ& of
[err] H AVPA @88 Batyiasied hudrexyarisede) srd dutylated hydroxysglugpe, flags
buf f er sol ut vorikg asdiitivebat echlsil iizees 45emulsifdersOand (LubTheants tieabed

sol ution was ghpkbgeed through a -~ CF/B filter (from Watnman) which had
previously been tredted - with a 0.5% strength aqueous sol ution of

e Tt e Substances Brestit TS ESiliion in AH1RIbn £o the O 2

hours. The magsPhneanddihgusubakangas, vgdnier producipg the; PRATRACRHEA] i1 ¢ of
sol uti on B t comppaitian lBerentoricblogically rageepsablel apdboompatibhe Wit her .

After nmeasur @Kenagéit tiie each case adiheapharmdceutfichducengaitlipngMze iB¥ot-he

nmenbrane nat gukgh Y P convetitndl halyl, 08g ¢ Wi niiRkdngt Hite Kgent] wikls the
det er m ne %)F)tﬁmg?lr_ﬁﬁ%(;Qonveniaoﬂlale%ﬁigigﬁté headhsphasesent plots. 2.
-gl'ycine 0

Bi ndi ng of [ [err repare the nenbranes for the
3H-gl yci ne bi ndi ng assay, . freshly renoved rat hippocanpi was' [Sic]
honpgeni zed The pharmacEpticad sCOMROSISIGRE TAR ﬁeeBQF‘éN%‘Eﬁprﬁﬂf frf{grv?%’f?‘_{ﬁvl
tris-Hd, ways, 19uciM aEDOARLLY rRprenterably h@wbgekprpeeusihe 1R was
centrifuged aeaid9Oénk wpplieal?P. mhus,Tpessilpks paeaantakiont arelfablets,

carded, angh lehf18%8RE ,«':lrleﬁfu@%haéﬁw(‘iéigecthen Rsdlhudiions| epadiEsgdointmentx by

qgg ﬁ%ﬂdéi?soaﬂhn_s rays. each time). The
I qui |

anes were frozen in | nitrogen and thawed

“again at 37C. After another washing step, the nenbrane suspension
was i ncubat e®*@RP4de8haki ng wa- 20 ter bath at 37 Cfor 15 min. After a
further 4 washing steps . (in each case centrifugation at 48000 x g

for 20 m 28 Examplle 1:

Ethyl 4,5-dihydro-l-methyl-8-(1-pyrrolyl)-7-trifluoromethyl-4-
oxoimidazolo[1l,2—-a]jquinoxaline—-2-carboxylate :

30 a. 1-(2—Nit:o—4—trif1uoromethylpheny1)-4-carbethoxy-s—methylimi-
dazole '

A mixture of 10.45 g (0.05 mol) of 2-fluoro-4-trifluorome-
thylnitrobenzene, 7.7 g (0.05 mol of 4(5)-carbethoxy-5(4)-

35 methylimidazole and 13.8 g of potassium carbonate in 100 ml
of acetonitrile were [sic] refluxed for 4 h.

1000 ml of water were added to the cooled reaction mixture,
the mixture was extracted with 250 ml of methylene chloride,

" 40 and the methylene chloride phase was dried with magnesium
sulfate. The dried solution was evaporated, and the residue
was induced to crystallize by trituration with ether.

Yield: 11.4 g (66% of theory)
45 Melting point: 142 - 144°C
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-70C until wused further. -25 The frozen menbranes were thawed at '
37[err] C and washed 2x by centrifugation at 48000 x g (20 m n) and
"subsequent resuspen- - sion in bindng buffer (50 MM tris-HO pH 7. 4;
10 v Mydl [ ert)] ) . 1-(2-Amindwi-+tncifladromethiydphesyt bri-ziaybe t o2 raredhypr ot ei n
P (mem br angsildazd®eNM 3H-gl ycine (16 C /mwl) and the substances to
30 be tested in a total of 0.5 nl of binding buffer. The non-
speci fic binding det ermd ped .addin glLyci Af fe -
I ncubation at 4C J\r,ﬁ‘fs got(ﬁf_@,pé'g&irg#igonnqpq oéﬁda%%cf éfreteie‘ribove werei hg%lo
from one an®ther 9e5Witepl ¥ieh R & oft Patiasium{raghor §atalyst (10%R )e?'g and
subsequent washi nkpOimilhofbekham®lyunder | atnasphgrds Pressyradhgrenl ffepPeide
radi oactivity renmird.ngfeer thairogehcagtake ceaseds thet @atrahpst Wag irgmpved
scintillation couftdm@ne TE61 6t ivOGhich was thehi eVagsratednufdee fedugedul at ed
from the displ ac%?é(}tsuma(,)t gnd the fegfﬁﬁ@ Wit ih8hedd o '&%gs{:bi‘ﬁﬁe fithi 89
nce wth th

program or _in accoy.d- a e equation of eng and Prusoff.
40 3. B?'hdi ng YECePFREN - kai nat e To prepare the nenbranes for
t he [ 3H] - kai nat e bi ndi ng assay, freshly renoved rat cerebra were

honogeni zed i n 15¥idéldss 9t Beg 493% ofvbheemy)of preparation buffer (30 mM
Tris-HO pH 7.4, ¥elrimly point: 1BOTA)1seloig an U tra-Turrax[err]. The
‘honogenat e was centrifuged at 48000 x g for 20 mn. The supernatant

-was discarggd, ang B t i€ d 025 i mi :
§ 0050/452399§.¢. rE&hyl 4,5.é§§§d§8 1 Hggﬁfi f?i Eiuoromeﬁ: e'%e%%ﬁ%ﬂﬁﬁ?zgngf
_contained in the b3 @ MAreRRLNe4-S2T RSP 3 x by resuspension
.in preparation buffer and centrifugation _ at 48000 x g (20 rin _each
tine). After the 143 rd (8a8B33gnol) of compgund he dessrihess aheve 3t fodt 8d at
' 37C. The nenbr anegd 5259 mok) cof g’ waakischydldd imydazole iinudaoinh efhd

‘resuspensi g5 and 1,2-gichibPEléhzAine ¥eke Udilediweehfskidiang for 2.5 hlhe

 frozen nenbr anes _ aty 37 ' i i +{¢h wbf er
(S0 o i ERE PR R TR e B e PUrtEB i e
© menbr anes present"""ﬁ‘ﬁ“1 Eflg | LR °ne, e er e resuspended i n binding buffer.
An i ncubation m xture contained 0.25 ng of protein (nenbranes),
- 0.058 [err]C [ atiglad:s 5.1 g (64.5% of theory) :

a1 Melting point: 270 - 271°C

d. Ethyl 4,5-dihydro-l-methyl-8-nitro-7-trifluoromethyl-4-oxo-
' imidazolo[1l,2-a]quinoxaline-2-carboxylate

30 5.0 g (0.015 mol) of dompound c. described above were ni-
trated with a mixture of 50 ml of concentrated sulfuric acid
and 50 ml of nitric acid (d = 1.50) at room temperature for
72 h and subsequently at 60°C for 1 h. The mixture was cooled
and then pdured onto ice, and the product was filtered off

35 with suction and washed with water.

Yield: 3.9 g (70% of theory)
Melting point: 284 - 286°C

40 e. 8-Amino-4,5—dihydfo—l-methYl-?—trif1uoromethy1—4—oxoimid—
azolo[1,2-ajquinoxaline-2-carboxylic acid ester [sic] '

12 g (0.031 mol) of compound d. described above were dis-
solved in 200 ml of boiling glacial acetic acid and subse-

45 "quently 15 g of iron powder were introduced in portions over
the course of 15 min. After 30 min, the precipitate was
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bi ndi ng buffer. The non-specific binding was deter- 15 mned in the

pfesence of 0.1 nMglutamate. After incubation on ice for 60

m nut es, separation of -bound and free 1}§and t ook pl ace by '

filtration throughl€srdd fofift eith awttiobsandierashed with aoetiiegagidh vater of
.1 ce-cold bindi ngahdfhéethanbhe CF/ B fil - ters had previously been '

treated with 0.5% pol yet hyl enei mi ne 20 for at least 2 h. The analysis

of the displacengnt.plats a cul ation of the dissociation
constants took gﬁé%gugﬁ%& 291% °f thﬁgg&?i near fitting programor in

accor dance 5wi t h- MASEERA APHEK: 300 C of Cheng and Prusoff. 25 The novel
conpounds performvery well in these assays. The pharnaceuti cal

~ conposi tionsfaccat i ¢ig(d.004Remoy &5ft icompounnd e. descnibed laboxpevere didken
effective amount 4gf 14 hfp gANBeUGLEciall Beeti@dsliid,0n. .19 §OfI.@85i AOB) of
. phar rra;:eUtl fal aagk%&ﬂ{é@h%QQ?L@fWﬁo¥ﬁfa§q¥% %}dﬁeﬁ‘?naxﬁf t@l_beﬁgﬁﬁuté‘ was
conventio concen 1.0NS 1.0 cal. .exter : :

powder s ap@ oi nt ﬁéﬂf‘é?y A’?aieflu %,b‘-’la‘“'f'ﬁelﬁg%rﬁrs%%gra ggsr%glgr?talt?n gﬂi rllgunt of
- from 0.0001 to 19pbytion gasgpbtained.cThE| PLELUHEL VRS ?li’e}flﬁfy "\R{B}ﬁﬁf ®$5 For
“internal use, thé pimpaamst tbasprecipidetei vaerkidtieredi aff aith gyseion mrgn
0.1 to 100 ny ar gasH&d Withcaedtperadig ahdbethemei ght in a single dose.

- The conpositions can be adm nistered in one or nore doses each day

dependi ng 1@" theﬁgw{eo_afgdgsgxﬁi fyt(i),gog_.?ﬁe i ndi sorders. 40 The.

phar maceuti"cal cQifpositions’a I b vention con- tain,

besi des _t he agenf‘g‘???'i'ég HPEAL ?gtﬁ]a'[ nzg)?c?pi ents and diluents appropri ate
for the required node of adm nistration. Pharmaceuti- =~ cal ancillary
subst ances whi chCgsthsBsNw8ebs¥ak | ocal external use 45 are, for exanple,

et hanol , isopropanol, ethoxylated castor oil, et hoxyl at ed hydr ogenat ed

castor 0ilao PALYREF Vddnportls werd WakBltred as GRE pebyess 1 Palsiaghyhene gl ycol
stearate, et ggéxgﬁ&‘éj ,3LhY methoxyted Ehﬂﬂ:éﬁﬁ%ﬁs aleiim‘;es subst Bdftedl in

O Z. 0050/ 45 . 4 al cohol's, liquid
paraffin, pePPEFE®ndnd wool fat. Suitable ex- anples for internal use
are | actose, propylene glycol, ethanol, starch, talc and .
pol yvi nyl pyr 2ebrBimethoxyfuran [sic] derivatives:

25 ' -

30

35

40

45
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butyl at ed hydroxyani sol e, and butyl ated hydroxyt ol uene, fla- voring
additives, stabilizers, emulsifiers and |ubricants to be present. 10 The
"substances present in the conposition ik addition to the agent, and the
subst ances used for praducing the pharmacedti cal conposition are

. toxicol ogically accept
The pharnmaceutical co

abl e and conpati bl e th the agent in each case.
osPbtj ons are proEN in a conventional way,

eg. by mxing the ageht Iwith the 15 otfer [si nventi onal excipients and
di l uents. The p eutical conpog{ti@s can be administered in

vari ous Sways, suchlas qrally, parenfelally, subcutaneously, intraperito-
neal |y and topically. hugflﬁ ssi bl e ntations are tablets, 20

. emul sions, infusion.gnd injection solutfions, pastes, ointnents, gel s,

- creans, lotions, d g??ng powders and sgrays. Exanpl es: 25 Exanple 1:

. Et hyl 4,5-dihydxe:{-nethyl-8-(1-pyrr0|y|)-7-trif|uoronethyl-4-

- oxoi mi dazagl o[ 1, 2-a

_ ui noxal i ne-2-carboxyl at® 30 a.
gl-(2-Nitrd@h-triqu§ro t gdphenyl ) - 4- car bgk hoxy- 5-net hyl i m - dazol e
A mixture of 10.45 g (- mol ) of 2-fl 0- 2Y%T Ijf | uor one- :

- thyl nitrobenzene, 7.7 /g (§. 05 nol of 45)-car xy-5(4)- 35

. met hyl i m dazol e and 13~ g of potassiu nate in 100 m . of

. acetonitrile were [sic] di?w uxed for . 1000 m of water were
 added to HEF cool ed reaction m xture, Y the mxture was extracted with

1 250 m of “iret hyl ene chl ori de, 40 and the nethyl ene chloride phase was
. dried with nagnesi um sul fate. THa dried sol ution was evaporated, "and
' the residue was i nduced to crystallize by, ituration with ether.
Yield: 11.4 g (66% of/ Wheor y) 45 Mel ti --‘ Ap, 144C
! _/
: 20 °™\ @ | A\
HN HN
- | o— ' \ . O—
0 . 0
25 o l
o — o—
The compounds. obtained therefrom are shown in Table I:
30 -
35
40

45
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12 g (0.031 nol) of conpound d. described above were dis-

solved in

200 m of boi Basy Qdietigesedilischagitd and940852- 45 0.ZqRQHQAA523% of

i ron powder were introduced in portions over

Aftfer 30 m n,
940551
.filtered off

the precipitate was

the course of 15 m n.
BASF Aktlengesellschaft

met hanol .

f. 1.5 g (0.0
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——+5 Yett—075 AA95of—tTheoTy) Melting point:
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Example 9:

Ethyl 4,5-dihydro-8-(2,5~dimethyl-1-pyrrolyl)-l-methyl-7-tri-

fluoromethyl-4-oxoimidazolo[1l,2-a]quinoxaline-2-carboxylate

1.0 g (0.0028 mol) of the compound of Example le was boiled
together with 2 g of acetonylacetbne in 25 ml of acetic acid, a
solution being obtained after 5 min. After heating for a further
10 min, the mixture was cooled, and the precipitate was filtered
off with suction, washed with ether and dried under reduced
pressure.

Yield: 0.9 g (75% of theory)
Melting point > 300°C

" C21H19F3N4O3

20

25

30

35

40

45

Example 10:

4,5-Dihydro-1-methyl-8-(1-pyrrolyl)-7-trifluoromethyl-4-oxoimid-
azolo[1,2-a]-quinoxaline-2-carboxylic acid

0.5 g of the ester prepared in Example 1f was dissolved in a
solution of 1 g of LiOH in 50 ml of water by brief heating at
80°C. After some hours, the mixture was acidified to pH 5 with
acetic acid, and the precipitate was filtered off with suction
and dried under reduced pressure.

Yield: 0.4 g (86% of theory)
Melting point >300°C '
C21H19F3N403

The following compounds were obtained in a similar manner from
the esters of Examples 2 - 9: '

35
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20 J[err] BASF Akti engesel |l schaft 940551 O Z.
0050/ 45239 o . T 22 21 Exanpl e 9: Et hyl
-4, 5-di hydro- 8- (2, =yl -l et Ryt t+—5
- fluoronet hyl - 4- oxoy st dazol o[ 1, 2- a] qui ndxal i ne- 2- car boxyl at e 1.0 g
(0.0028 nol) of th onpound of Exanplg |l e was boil ed toEet her with 2 g
of acetonyl acetonel8mn 25 nl of acetic gcid, a sol ution being obtai ned
after 5 mn. After|f¢ating for a furthgr 10 10 min, the m xfure was cool ed,
and the precipitatggyaspfiltered of fl wgt h suction, washed with ether and
dri ed under reduce Pressure. Yilel & 0.9 g (75% of theory) 15
Melting point > 30@¢E @ Cerr]Herr]FlerRNlerr]Jerr]
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10. Melting point 118 - 119[err]C ‘
C err] H err] Ceas® akiiengesellsichatt 940551 0.Z. 0050/45239

4-( 4- Car bet hoxy-5-met hyl - 1-i m dazol yl )-2-(1-i m dazol yl) -
5-nitrobenzotrifluoride 15 5 g 26.013 nol) of the product prepared
in Example la 1.8 g (0. 026 pol ) of imidazgole 1n-100 nm of

were fefl ux_ed for 120}jh. The sol vent wag t hen
distillption, the resi'dye ywas treated with ethyl
and water,}and the sol vent |phgse was separatgd off, 20

racetonitrile
renoved by
acetate

point

washed once mpgg with water, drl ed and ‘evaporaffed® The pr oduct
crystallized ngterotrlturatlon ofo t he Tesidue wth a 99:1
‘mxture of di ;gcprgpyl ether ip '§—|F. JyEItl ng point 140 -
-162[err] C 25 2l @ C[err]H[err};\F[err]N[err] Jierg] C.

:2_(4_ %r bet hO ly’ 5 IIUL‘II)’I .L I III
S-trifluoromef@yl anili

in 50 mM of afgt
i ron powder wer e adEed in portions.

: 3.5 g of fhe product from Eqanple 1b
ic 30 acid were heatedjto boiling and thgn 5.6 g of
After 20 min, the|m xture

was flilt.ered with suction, the solufiog was evaporat eq under
reduced presslp¢, Qater was adde® and the ni xt fir €was extract ed
twice with eth¥ll afetate. The pxB&act was then 355, washed jwi th

fsee of acid, the sollution was
egd due mvvas di gested wijth ether.
S Mel ting pdint 265-266 C d.

s®l ution unti
at®gd, and the y
%gf theory)

dried and eva
-Yield: 1.8 ¢

O
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Lty

: S
sodi um car bonpd
sid
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Preparation o t O 7o (0692—ot—0of] t he

- conpound obt d in 20c and . 0.5 gjof 1,1'-carbonyl diji m dazol e
in 50 mM of 1 di - 45 chl or obenzene Yere refI uxed for 4 h. The

. precipitate BASF Akti engesel |l schaft 940551 ¢ Z.

: 0050/ 45239 27 ohyt ai ned

“after cooling whs filtered offl with suction ang

§\ ) °\| 7

z PO \ | o) )

ﬁ‘him [H. | @ }
/ z\ /zm

Structural formula

No.
17
18
19

Ex,




vvr;t‘s-hed wi th BASE Aktiengeseldsshatt,  P40%7%. 0.2. 0050(#65%3& | owi ng

was obtained: -5 Yield 0.2 g (25% of theory) Mel ting
poi nt 265-270 C CerrJHerr]F[err]Nerr]Jerr] The
following were obtained i'n"a simlar wa$6using different 10 starting
conmpounds: 21. Ethyl

4,5'dihydro'boﬂehbstfhfd&nﬂBLh!Liﬁﬂdkﬁbibﬁ1ayiﬁeﬁbyunﬂ-trifluoromethyl)—4-

f1 uoronet hyl - 4- %%%M%%, 2:&1%&&&9:&@&5@@%&«%&2911/& afsic] acid [Sic]
%g £t byl Mel ting point > [err Jerr]Herr]Flerr]Nferr]Jerr]
1 tor omet i - 4- ol mRakBOFRYORo Sab b AL 0E SRR APPARED) Hrearbpp | ng
poi nt 291-293 C ethofer-methylimidazqig err] derr] 25 The fol | owi ng
conpounds were obt ai pedpéreinashéncExgmpleddaofrom Hédadpcbion®~F+nisyobenzo-

hydrolysis with |ithipiehyshkide Qﬁda&'fsp-carbsxnaﬁ.s(m;methyzﬂuidazole
4,5-Di hydro-8-(1-i mdazolyl)-1-methyl-7-trifluoronethyl- 30

4- oxoi m dazol o[ 1, 2- al quj poxal i.ne- 2: car ic acid Mel ti i
291- 293 c:aflzo [ C[&g%%%rqﬂ:ﬁ%eﬁ?m tearqﬁy%{ err] 35 24. ' "9 Po "
4, 5-Di hydr o- 1- met hy| €8sR12CHEaM08) - 1-i nmi dazol yl )-7-tri -
f1 uoronet hyl - 4- oxoi m dazol o[ 1, 2- a] qui noxal i.ne- 2- carboxylic [ sic]
acid _ Melbt.i Ng-po-CarbeihoxE-somethylcleinidfzolyilFF2+ ( 1\ jnidazOlyl ) ¢
25f h4|, 5;1[) hydr _o;jl- n?%hﬁhltgogﬂém%ﬂﬁﬁ@ﬁe- 1-yl !)99)7%-} rifl UO;_IO- :
eyl -2 Opfdl M dazol § gy (¢, duzd Xéﬂ}% fjb{z dpfar8@l §n Feumple YB!And'O
point >300] err]C 1.8 g%(?rd’i‘hﬁgis o eirm% Q gié]g e.l.rOrO] ml of acetonitrile,
were refluxed for 120 h. The solvent was then removed by
distillation, the residue was treated with ethyl acetate
and water, and the solvent phase was separated off,
20 washed once more with water, dried and evaporated. The
product crystallized after trituration of the residue
with a 99:1 mixture of diisopropyl ether in THF.

~ Melting point 160 - 162°C
25 C17H14F3N504 '

c. 2-(4-Carbethoxy-5-methyl-l-imidazolyl)-4-(1l-imidazolyl)-
5-trifluoromethylaniline ~
3.5 g of the product from Example 1b in 50 ml of acetic
30 acid were heated to boiling and then 5.6 g of iron powder
were added in portions. After 20 min, the mixture was
filtered with suction, the solution was evaporated under
reduced pressure, water was added and the mixture was
extracted twice with ethyl acetate. The extract was then
35 washed with sodium carbonate solution until free of acid,
the solution was dried and evaporated, and. the residue
was digested with ether.

- Yield: 1.8 g (55% of theory)
40 Melting point 265-266°C '

d. Preparation of the final product
0.7 g (0.002 mol) of the compound obtained in 20c and
0.5 g of 1,1’-carbonyldiimidazole in 50 ml of 1,2-di-
45 chlorobenzene were refluxed for 2 h. The precipitate
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28. 26. 4,5-Di hydro-1-ethyl-8-(1-imdazolyl)-7-trifluoronethyl-4-oxo-"

i m dazol o[ 1, 2- a] qui noxal i ne- 2-car boxylic acid Mel ting point >300 C
5+ derr]Herr]Flerr]Nerr]Jerr] 27 »7. Et hyl

4, 5- di hydr o- 8- ( 3- f orohtiainhedy aftéxy |goblingt Wgs -filvered-off with suction and

4- oxoi m dazol o[ 1, 2- a}4eHed@wakhNe-hbtC diebhayd Bl sdprophnol hiixture.
Preparation.of the starting mat eri al : Et hyl

4, 5-di hydr o- 1- net hyI %(].Il% Q‘La%[ %8% éd:

qui noxal i ne- 2-car box at e E é{t react| ng

2-fl uoroni Frobenzene W? h (é 4) met hyl - 15
i m dazol e, foll owed Wﬂwr Pgeh‘étaﬁﬁ'rzaﬁ subsequent ring

closure with N, N - cacfzankstisd41 dazol e. . Et hyl
4, 5-di hydr o- 1- et hyl - 8- ni t r o- 4- oxoi m dazol o-" '

[ 1, 2- a] qui noygl i %q&%wgﬁgb&é&vé %tb%a%ged in a similaf%vdy GEifl§ dD¥ger@htl he

subst ance_descri e _under were i ntroduced in portions
into 300&35?&@6‘%???‘83 CFF nitric acid while stirring at

O-S[err]C. After 15 mn, the m xture was poured_onto ice and
filtered w t2lsuBthyin 4,55dihydro-1-mekhylHi- (2-geghelimidazodsiawl Wnt+rTdcet one
to.obtain fluoron@ltytglaa-soxﬁlmhazpl@mm-a]qulnoxallne-z-qaebakyl@@eg
(82% of theory) [sicj Mel ting point >300[err]C 30
C[err]H[e&g]N[err]CIerr] c. Ethyl

4, 5- di hydro- 8-ac oxoi m dazol o-

y. :
[ 1, 2- a] qui noxal |§%ﬂ'2mc,ga|9859 I atieoo[ Sic] 35 The conpound descri bed
- above under b) wexHiskpleRe with : iron powder in boiling acetic
~acid - Yield: 66% of theory Mel ting point >300 C

: 22. Ethyl 4,5-dihydro-l-methyl-8-(1,2,4-triazol-1-yl)-7-tri-

20 fluoromethyl-4-oxoimidazolo[1,2-a)quinoxaline-2-carboxylate

Melting point 291-293°C
C17H13F3N603

‘25 The following compounds were obtéined from the compounds of
Examples 19-21 by hydrolysis with lithium hydroxide as in
Example 10: '

- 23. 4 5-Dihydro-8-(1l-imidazolyl)-1-methyl-7-trifluoromethyl-
30 4-ox01m1dazolo[1 2-a]qulnoxallne-z-carboxyllc acid

Melting point 291-293°C
C17H13F3NgO03

35 24. 4,5-Dihydro-l-methyl-8-(2-methyl)-1-imidazolyl)-7-tri-
fluoromethyl-4-oxoimidazolo[1,2-a]quinoxaline-2-carboxylic
[sic] acid

Melting point >300°C
40 C17H12F3N503

25. 4,5-Dihydro-l-methyl-8-(1,2,4-triazol-1-yl)-7-trifluoro-
methyl-4-oxoimidazolo[1l,2~a}quinoxaline-2-carboxylic acid

45 Melting point >300°C
C17H12F3Ns03
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4-5-di hydr o- 8- acet-am no- 1- net hyl - 7- ni t r o- 4- oxo-

|n1dazolo[1 2- a]qU|noxaI|ne 2-carboxylate [sic] 45 BASF

Aktiengesel | schaft =~ - 940551 - 28 7. 0050/ 45239

29 26. 14gsfﬁlhydsoeéﬁpthwt+a&diclmtﬂﬁzqhméér7dyrwﬁ%PQﬁPmeﬁbzkrﬁnPXO-

i ntroduction in pRiddMsI®(i1nRoa Piuitioxall iA804crborglic acid nitric

?gbgla; 23[err%Cf(ﬂlomed by stirring for 5 mn. 5 Yield: 0.8 g
o of theory oint >300[err]C

Cerr]Herr N[err 9 pomtlv%éddag > Et hyI 4 [ ]

, 5-di hydr 028- ani fezh2 ﬁﬁ#ﬂ?l 7-nitro-4-oxoim- 10
dazolo[l 2- a] qui noxal i ne- 2- car boxyl at e The precedlng conpound
d) was sel eceifveEyhyy dt S-dibgdnd+8r (3-formyl-1-pyrydipt hl omethydr d-mitro-
initially heat'ng—éi&iﬁﬂﬂﬂ@6m6ﬂ1IZLa]qulnoxallneJHJbarb@fyxuui ttséalsl ow y

Kgﬂingtorooqégpmrﬂure 15 _ Yield: 1.4 g (35% of theory)
: i ng pqint > e rlJerr] 20 f.
. Prepar atlg‘t? of tRe f%ﬁ%ﬁ’ 5artc§'(§’u f’f the gt%’“‘]i%e'ﬁ*{‘]céﬁﬁ?o 003 m)l) of the

. conmpound obtained in e ' reacted with 1.0 g of

* 2, 5-di met hoxy- 3- f or Pt !%r%ﬂﬁrd#bydIO- -methy1-4TQﬁQ%$lﬂﬂzﬁ%9ixnﬁJaQFaC|aI
acetic acid as in Exquphexdlfine23-carboxylate was gnepaded by (TRERtandt heory)
~Melting point 220-225[elidrenitrobenzene wilthr & | 5 -&sarpbthoxy<4 @ )meth@D- 28.

- Ethyl 4, 5-4qi hydro-1- ogf Gyl o1, [ €81 154dY by hyliFbsératlioh] akd subsequent ring
N tro-4-oxol m dazol of {, ¢ j tﬂoﬁaﬁ‘ LY o%?igfﬂiﬂatz%lks' cl

bsur
b. Ethyl 4,5—dihydro—1-methy1-8-n1trq—4-ox01m1dazolo—
[1,2-a]quinoxaline-2-carboxylate

20 ' _

- 25 g (0.09 mol) of the substance described above under a)
were introduced in portions into 300 ml of 100% strength
nitric acid while stirring at 0-5°C. After 15 min, the
mixture was poured onto ice and filtered with suction,

25 and the residue was treated with acetone to obtain
crystals of the product.

Yield: 26 g (82% of theory)
Melting point >300°C
30 Ci14H12N405

c. Ethyl 4,5-dihydro-8-acetamipo—1-methyl-4-oxoimidazolo—
[{1,2-ajquinoxaline-2-carboxylate [sic]

35 The compound described above under b) was reduced with
iron powder in boiling acetic acid

Yield: 66% of theory
Melting point >300°C
40 ' C16H16N404

d. EBEthyl 4-5-dihydro-8-acetamino-l-methyl-7-nitro-4-oxo-
.imidazolo[1,2-a]quinoxaline-2~-carboxylate [sic]

45
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benzene [sic] 35 3 g (0.0138 nol) of
5-‘acet am no- 2, 4-di f | uor o- 1- ni trobenzene [sic] were reacted
with 1.1 g (0. 0135 mol) - . of 28%vethylim dazole and 5 g of

pot assi um carbonate ih g of the compdhrdnies¢ritest anderide wap stitratedybat 50
Cfor 72 h. For 40 introductién Vi lpoitgiofs it 26akli &N 100t BELeNGth

filtered with mtmsue&a% z%Vépféﬁ&ﬁwBQeétiﬁQ%eéopr%ﬂHe and
purified ~ by col um chr omat ography (silica gel’, nethylene

chl ori de + 5% net hanol BASF Akti engesel | schaft
940551 5 ! ggs@_g (708 of of theory) ) 30
Yield: 1.0 g (26% of Meldding) point >300°C Melting point 209-210[err] C (from
i sopropanol ) - CieHGIMOE| HerrJ]FN[err]d err] 5 b.

5- Am no- 2- (2- et hyl i m dazol (- 1-yl)-4-[(4-carbet hoxy- 5-

{Tﬁéhzl)arpf)l]i ' mdggcz:ér): %’lﬂd 1t 40BE o[-%' Ghino-1-meth 11-7 J%r?)ﬁﬁgogggn{rgl 2)2(2)]‘
nol ) of 4( g car bet ho‘%}zqg'(’j;l 9 moxahﬂ%t%]ﬁair °ﬁ¥az%11"e and 6 g of

pot assi um carbonate in 100 m of DVF by stirring at 120[err]C
for -2 h. For worki ng The preeeding compoundi &} iwas waiettivedyehydrolyzad wish,
t he sol uti on was hydrochleyixp Gicriide by Uimibt i alAgubestt jxige thier eompaimed teas

added and 107¢ Ehattheh WASwEY dculli®d Wbl Fodikitambepaterd ori de. The
15 jesidue obtained after dry| ng and evaporati on was

recrystallized from | QRLQPEN 39% and t hen

stirred with 100 nl ydroéﬁl%r(l\g(,5 8Fd a?&a’d[err]c for : 4 h.-
For working up, the Hﬂﬁ:ﬁt&eﬁl BPIRt 33 8 GQas subst-an- tially
removed by distill ati%aHia¥d@s reduced pressure, 20 and t he product
was neutralized with dilute amoni a at Oferr]C and extracted

wi th nethygene chgor |Fi%pa-'rh€161€~°dﬂltﬁe final producwas purified by colum
chr omat ogr aphy. Yield: 1 g 25 c. 1.0 g of the conpound

descri bed under b) waid'%aﬁb?ﬁbiMmdl) of the compound obtained in e) was
reacted with 1.0 g of 2,5-dimethoxy-3-formyltetrahydro-

furan in boiling glacial acetic acid as in Example 1f.
25

Yield: 0.3 g (24% of theory)

Melting point 220-225°C

C19H15N506

30 28. Ethyl 4,5-dihydro-l-methyl-8-[(2-methyl)-1-imidazolyl]-7-
nitfo-4-oxoimidazolo[1,2-a]quinoxaline-z-carboxylate (sic]

a. S5-Acetamino-4- fluoro-z-(2-methyl-1—1m1dazolyl)nltro-
benzene [sic¢])
35 _
3 g (0.0138 mol) of 5-acetamino~2,4-difluoro-1-
nitrobenzene [sic] were reacted with 1.1 g (0.0135 mol)
of 2-methylimidazole and 5 g of potassium carbonate in
50 ml of acetonitrile by stirring at 50°C for 72 h. For
40 - the working up, the reaction mixture was filtered with
suction, evaporated under reduced pressure and purified
by column chromatography (silica gel, methylene chloride
+ 5% methanol).

45



0.6 g of N, NBASE pltjiemgeseldschast, 5o 940351, o i O-%. 0050/45239
_cr][_o_robenzene by stirring at 160-170[err]C for 2 h. After

cooling to 50[err]C, the solution was decanted off the

precipitate, and the residue was treate#with hot acetone 30 - ' and
filtered off with sugtieda: Iiteof (263 atf theory) evaporated to
result in 0.1 g of the1€esd RAneOpOPMLIXL C (from isopropbdl) ng poi nt 265-270
c . C18H16}6 f’%-o. 29. Ethyl
4, 5- di hydr o- 1- net hyl -8 (=T ti’dazol yl ) - 7- ni t r o- 4- oxo-

I m dazol o[ 1, 2- a] qui noxal i ne- 2- car boxy] at e a. '

5- Ani no- 4- f3 uor oP2- ( B-ARi R (PrrRERY LidazRs (237Y1) -4~ [ (4-carberhexynSpgg

nol ) of 5-ani no- 2, 4- diethyby-oiiitimdgazelyis Imdteobenzene [sicls| owl y added at
O[err]Cto a solution of 4.7 g of .imdazole (0.069 nol) and 2.1
g of sodium hydride 88%i {o. @22 mol) of the cofipSundiesc2ibed hatest bl reeret
i uted Wit water . Tedcted with 336G (023 nS1) 0F dT5YL BARLELGIBIL) -
“chiori de. ¥he BREEY WIS A (g b BotaadfhpgL pREBoibes SHPAY
0050/ 45239 of DMF by stirring at 120°Cgfor 2 h. For wqrking up.:ths
~drying and evapor at i odxtase nesr félbeted stith suction, theoRPlinroWasol .
Yield: 7.1 g (45% of eraporated nder reduddd pragswes nwazét wag lftidedr pBl
b, 5-Anmino-2- (1-i M ¢agohykdurd kaé- ExERRiteax wibh métlfllene chloride. The

(-imdidazglyl)]nitrqhe A | ! + 5Dl O
4(5)-car béﬁnoxy-5(4) Q%g?ﬁ'g %ﬂ%zi%]gge&&?r drying %ﬁdgﬁggggglmeg‘):@?t hafs82 ¢
of sodium hydride (88%FF¥s-at-12ec ro%i:rs;op&pgzx}om{ |n,§0 (’rj# of rr 1
"h and then 6.1 g then stigredy¥ithpl90 Bl ofeb¥ Figedttd ik bSvgor o
.under a. were 4 h. Boxlewrkingtwe, he bydroghlogic pgddwas Aupstanrt
“was then 15 healtg rémdved bprdistilletdon wwded weduped Mressurii ng

- up, 20 Water jpastRedsbdudRlvhd eeutral i9éd agiih @idatd awmicniadded
~and the mxture was @xpr 2t el Wable B0 #REnG1EAE IHoride. The residue

: was purified by column chromatography.

Yield: 1 g

25 c. 1.0 g of the compound described under b) was reacted with
0.6 g of N,N’-carbonyldiimidazole in 50 ml of 1,2-di-
chlorobenzene by stirring at 160-170°C for 2 h. After
cooling to 50°C, the solution was decanted off the
precipitate, and the residue was treated with hot acetone

30 ' and filtered off with suction. The filtrate was
evaporated to result in 0.1 g of the desired compound.

Melting point 265-270°C
C18H16N605
35 : o
29. Ethyl 4,5-dihydro-l-methyl-8-(l-imidazolyl)-7-nitro-4-oxo-
imidazolo[1,2-a]quinoxaline-2-carboxylate

a. 5-Amino-4-fluoro-2-(l-imidazolyl)nitrobenzene
40 _ ' - '
12 g'(0.068 mol) of 5-amino-2,4-difluoronitrobenzene were
slowly added at 0°C to a solution of 4.7 g of imidazole
(0.069 mol) and 2.1 g of sodium hydride (80% in oil;

0.07 mol) and then stirred at this temperature for

45 . several hours. The mixture was then diluted with water
and extracted several times with methylene chloride. The



fol l oned by BAFFn3kEigngeEehIschAFE The 24033hnd was O+ 0050743339, oy as

crystals after treatment with 20- et her/i sopropanol (95+5).
Yield: 4.2 g (42% of theory) Melting point 213 - 215[err]C 25
c.* Preparation of the final product 31 1.0 g of the conpound

descri bed under b. weesidwetaftetsdrying and evapmsriopewas cmrystadpizedsc,
and the conpound accepdhNfsopropanol. to the exanple was obtained in a
yield of O. (2496of 30 t heory). ' Mel ting point 328 -

330 C I.N_err The foll ow ng were obtai ned
by hydrolysis of the %ﬁébui\ B 4‘1’9% t}?ﬁf’ggﬁ and 29 w tﬂ l'ithium

hydr oxi de” & in Exanjjpiting P°1nt3511 - |

4, 5- Di hydro-1- et hyl - 8- (1-i m dazol yl') - 7-ni t r o- 4- oxoi m da-

~zol o[ 1, 2- a] qui noxal i BeaRi s HQAylimtdaznlyl1)64-[ (4-cardelthory-paiethy:300C

C[err]H[err]N[err]CI?Liﬁldldaé%lyl)]nltrobenzene [sic]
-4, 5-Di hydro-1-net hyl - 8(2-net hyl - 1- i m dazol yl') - 7-ni tro- 4- oxo- 45

i PazoLolgty 2,1 b 93" {0 RahhBe N0 435 Ly nprgBATH) methy1 insdazone
32 Mel ting poWREe-BYsireatpd with ° -8 gr?m &?g‘%ﬁ éPPf in 35
-4, 5-Di hydr o- 8- ( 3-f or RiLs 10 (2% @oy) ) in-3femdy Pf- DMRA fazol4hogRd then 6.

i m dazol o[ 1, 2- a] qui n@geab2nanal-)Cc 2Ebbhey | camplonnd] described above u'migrabov‘eere

conmpound was obt ai nedal¥d i dhkShexeird RRsCaeperedl overnight OfItExvasptire 7

with Iithigm hydroxigg,assi 4t B628PEer 10n béfore wdtRihbNdp PHdH wa2ROfg up,
water was added, and then 3 ml of acetic acid were added
and the mixture was extracted with methylene chloride,
followed by drying and evaporation. The compound was
obtained as crystals after treatment with

20 . ether/isopropanol (95+5).

Yield: 4.2 g (42% of theory)
Melting point 213 - 215°C

25 c. Preparation of the final product

1.0 g of the compound described under b. was reacted as

described under Example 28c, and the compound according

to the example was obtalned in a yield of 0.3 g (24% of
30 theory). -

Melting point 328 - .330°C
C1gH13Ns06

35 The following were obtained by hydrolysis of the compounds of
Example 28 and 29 with lithium hydroxide as in Example 10:

30. 4,5-Dihydro-l-methyl-8-(1l-imidazolyl)~7-nitro-4-oxoimida-
zolo[1l,2-a]lquinoxaline-2-carboxylic acid
Melting point >300°C
C15H;0NgOs

31. 4,5-Dihydro-l-methyl-8(2-methyl-l1-imidazolyl)-7-nitro-4-oxo-
45 imidazolo[1,2-a]quinoxaline-2-carboxylic acid
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32.

. 32
Melting point >300°C
C16H12N605

4,5-Dihydro-8-(3-formyl-l-pyrrolyl)-l-methyl)-7-nitro-4-oxo-
imidazolo[1l,2-a]quinoxaline~2-carboxylic [sic] acid

The above compound was obtained by hydrolysis of the compound
of Example 27 with lithium hydroxide as in Example 10.

Melting point >300°C
C17H11N506



BASF Akti engeBRFFsRlkipngesellschafks, 940531, oy PRP0/45239 )
cLéin1 1. "An i m dazol-eguinexalinone of the formulal 5 -
[err] 10 15 k err] is hydrogen, branched or
‘linear Cferr]-alkyl or a ﬂ! ﬁ"ﬁ""m"muuﬁ pyridyl or thienyl group which
I S unsubstituted or sub- c L N ted by one or two chlorine atons,

~one trifluorogg-claim: thyl, one nitro or nethyl enedi oxy group,
Rlerr] is hydrogen, (err]-alkyl or (err]-dialkylamnoal kyl, 25

Rlerr] J1s @ ghl oping of, Do QICA0ng LE ! MHGLORILY . cyano

or. nitro grou ered rocycle which is

unsubstitut 8d or substituted by Rlerr] and R err] and has 1-4 -
~nitrogen atons or 30 has 1-2 pjtrogen atons anq one oxygen or
~sul fur atom ~ where each of {he ratli caP=CW®RErr] and Rerr],

whi ch can be iden- tical or{?v?dﬁaTgﬁt, i s hydrogen,

Clerr]-al kyl, C[err]-h)Pcfr_ X V= -Net/hﬁl [sic], phenyl, phenyl
zsubstituteq by a chlorine 8 0 ~trifluoromethyl or nitro
_group, or 0 -COOH, 35 AN ergr gyal kyl, -CH em]-NRlerr]Rqerr]
“(Rlerr] =H derr]-alkyl, r]” g Clerr]-alkyl),
-CHerr]-NHCORerr] (Reérr] = C&grr]-(%)erro-alkyl, phenyl, a
' phenyl group which is unBubstituted or substituted by a
.chlorine atomof [sic] a nitro or trifluoronethyl group, : or a
“hetaryl grqu) or -CH err] NHCONHR[ err] and

where

Rl is hydrogen, branched or linear C;-s-alkyl or a phenyl,

pyridyl or thienyl group which is unsubstituted or sub-

20 stituted by one or two chlorine atoms, one trifluorome-
thyl, one nitro or methylenedioxy group,

R? is hydrogen, C;-s—alkyl or Cj-g—dialkylaminoalkyl,

- 25 R3 is a chlorine or bromine atom, a trifluoromethyl, cyano
or nitro group,

a is a five-membered heterocycle which is unsubstituted or
substituted by R4 and R5 and has 1-4 nitrogen atoms or
.30 ~ has' 1-2 nitrogen atoms and one oxygeh or sulfur atom,
where each of the radicals R4 and R5, which can be iden-
tical or different, is hydrogen, Cj-s—alkyl, Ci-s—hydroxy-
ethyl [sic], phenyl, phenyl substituted by a chlorine
. atom, a trifluoromethyl or nitro group, or is -COOH,
35 -C00-~C;_s-alkyl, -CH,~-NRSR? (R® = H, C;.s-alkyl, R7 = H,
C;_s-alkyl), -CH,-NH-CO-R® (RS = C;~Cs-alkyl, phenyl, a
phenyl group which is unsubstituted or substituted by a
chlorine atom of [sic] a nitro or trifluoromethyl group,
or a hetaryl group) or ~-CH;NHCONHR® and
40 : :
' B is a bond or a Cj-s—alkylene chain
~ and the tautomeric and isomeric forms thereof and the
physiologically tolerated salts thereof.

45 2. An imidazologuinoxalinone of the formula I as claimed in
claim 1 for use for controlling diseases.



)

40 BBASFs Aktigngesellschaty, .| (94921 chain ©-%- 0050/45239 | he

taputoneric and isoneric forns thereof and the physi ol ogi cal l y
tolerated salts thereof. 45 2. An im dazol oqui noxal i none of the fornula I
as*clainmed in - claim1 for use f@& controlling diseases. " BASF

Akt i engesel | g¢chafrhe use F@helimidazolOgdinGLslintm@89of the formula I as
2 3. The use Gfl.aiﬁé‘d |31 ¢2a9h0fUidIOXRARI poodsctdfont BE dnugallfer! castrol-

claimed in claim goﬁel{ REREHEL VN d‘iEoE'&é!ﬁbg frféhrﬁ@GiI@'dlsturbancéé RE
neurodegeneratlve a

sorders, neurotoxic t tral
nervous system i-He ‘é‘?‘ffrr(ﬁh RETYORF RASH™ étﬂtge iaf" %ollow:.t(r;g g?@%ns of
the brain &nd thérébmh‘a’rc desdons Rf é'phe brain and the, s Ph‘?‘&fﬁc’ﬁ' st &P ésepéh'd
~depression. AeprMust%ms @zmlpégpﬁﬁﬁi-%r oral,. parenteral or
Lintra- peritoneal use, containing per single dose fromO0.1 to .10
100 ng/ kg of 4shody WRheHHceHftidhl! SatdosiReohNEsinZYa0qupateftdral or intrwne |

as clalmed in cl ﬁ@ﬁ%t‘méﬂ dd tEﬁﬁ‘t&:ﬁu gthQPtéﬁ{He dose frcﬂh@" faggut i cal

| b
e Lo T i ok pAel WL G4 bt fonene

"i mi dazol oqui nox- none I ag|qladped) 1%15‘:]61181 Fnsdl‘? rPdal&l"ﬁPltolcf?né(&Blgf'?B?llto
convent i onal pharpaceuticadt aneillany sphslareasst ances. 20 25

5. A pharmaceutical composition for intravenous use, containing

15 from 0.001 to 10% by weight of at least one imidazologuinox-

alinone I as claimed in claim 1, in addition to conventional
pharmaceutical ancillary substances. '

] IIIjHIIleI | I
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BASF)Aktiengesellschaft - 940551 0.Z. 0050/45239
Novel heterocyclic substituted imidazologuinoxalinones, the prep-
- aration and use thereof
5 Abstract
Imidazoloquinoxalinones of the formula
10 ‘R 2 B-COOR?
RS i
N
A I
15 R 4

where R1-R3, A and B have the meanings stated in the description,
20 and their preparation are described. The novel substances are
suitable for controlling diseases.
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