.2 have been RBY 4T n several publications, such as EP 374,534 and EP
:260,467, as glutamate antagoni sts. Many of the known derivatives are

S unsubstituted in the heterocyclic quinoxaline fragnment (Il, [err] =

- hydr.ogen). However, some derivatives in Z which [err] in Il is a radical -
whi ¢h is not H’qwbrbgen descrlbed knosewverBluppbERC&Adns] 2suchl &8P ER7375358have
- claimed N hyoammv a60 eA) iareglitdmatet ahkagolistEl5MaRP, ot kAbwi 71, WO

U3, 8;§ o i a{v‘%%tﬁé%&@g\@ugléé%% ﬁeéﬁélme%Eybn@%ﬁ%%amé err]
. des f‘ ght. [1fn RCoRe kg,gﬁd%géﬁ'g tdowgs n%vdgea Sridid O

Bi oor g. & d" 1@%5\ s’t‘? I dft 2 maqdiggdayh 2%1’@1 n°§af‘ TRAs @%ﬁ 6£§°§?’5’""
however, di stThwgui ERed? byll?r endnERaitd p3debaye miadmgakyrhydnoxys and al ky!l
;acids. By Ccorduiamixal bres 1T 12581 nerGR4QNSERIMB A5y DB 4,435,B215]) (Exanpl e .
'24), 15 J.R wppayionsed, alo 9L0%,847 tank ﬁengtlmﬁ,laa asséribd iadvyf Exanpl e
16) and EP 572,{§22 gﬁgé'lgninvff' %ﬁi‘%ﬁbdgfk cha aHQx‘x%fs@ Fg%stltuted
deri vatlve er| ved from N am no ¢n0x§lk g [ one av§1 i ed in the
literat ure Yy 8Ca9% 1 H¥NHSq ﬁfnﬁﬁ’a e X V\% des

Sung- Chul et mantiopgdip, %ﬁahﬁ?ﬂ%’és%lefﬁ? ¢ 1BPF 9385 Ye Stfb and
Rossi et al.,3 «éﬁﬁahem%4z4sei@m;blemmms@re,eﬂmuever i Idé\ﬂts}égbi-%m

N-i m noqui no@e@mndnﬂrgesiesmsﬁi@&lﬂa ebeenednd allkyl animisquBgoxal i nes

as gluta- matntraddpPnEstas,28d MEhidivhsl48 statdideN(af] dogui(BRXapiaedignes
25 substitided oyg gégé’jﬁ 'Etd 1" agi Gal %1@5 PhONEYns abX&6Ra J.riahge(ﬁf'éﬁple

?Eplj;fi“?py”n L Sl R rﬁ”. BB

572,852. 30 W have now found novel N amni doqui noxal i nedi ones wi th novel
types - Few derivatives derived from N-aminoquinoxalinedione have been

disclosed in the literature to date. l1-aminoquinoxalinedione was

20 described by Shin, Sung-Chul et al., Taehan Hwahakhoe Chi 27
(1983) 382-4 [CA 100, 103276) and Rossi et él., Tetrahedron 24
(1968) 6395. Rossi et al. likewise prepared N-iminoguinoxaline-
diones. WO 93/08,173 claimed N-alkylaminoquinoxalines as gluta-
mate antagonists, and EP 358,148 claimed N-amidogquinoxalinediones

25 substituted by phthalimido radicals as pigments. Except in the
last application mentioned, N-amidogquinoxalinediones have never
been described to date. Pyrrolylquinoxalines have to date been
mentioned only in EP 572,852.

30 We have now found novel N-amldoqulnoxallnedlones with novel types
of actions.

The invention relates to novel amidoquinoxalinediones of the for-
mula I
35

40 ‘EZI

45 where

O
)'—(NRI),ACHz)m-R2



of actions. Q9R0{%8267i on relates to novel ani doqui noxal i nedi ones of the
for--mula | 35 [err] 45 where 3 [err] [err] is hydrogen, branched or
straight-chain [err] or phenyl, which can be substituted by a nmaxi mum of
two .of the follow ng radicals: straight3chain or branched [err] R3 is

fluorine, chgoriie hydrogencor iqecpalkya,r] 20 phenyl sul fonyl, [err] 30
Zis O [sic] or NH and [err] is hydrogen, straight-chain or branched [err]

henyl , benzyl, r or benzyl hydryl [sic], r is 0, 1, 2, 3 or 4 and
Ferr]y is hy?r{oge%,/ dsl('arflalléht- -c_hZIi nyorybrgnch]ed [err] phenyl, and RO is
hydrogen or [err] and the.benzene rings pres- ent in [err] can also be
substituted By ok® Gr lrwdsof @thérfollowing radicals: [err] [err] and [err]
whi ch can be identical or different, and [sic] are hy- drogen, [err],
trifluorometkyl ,id myldrogen; binehsy, of | styaight~-Ehain 03-Ci-alkyd, oniphemnyl,
cyano or a fusedgh#th can BE RBBARELEA Gy W imaRikiin (3F RwoaBE CEld YEd1Rol&ng WO
of the above radf§ﬂc%lg?ng£9&%ttgﬁa£§réf ]branched C1—C4—alkyl, ORS, NH,,
' 10 ' NO,, NHCORS, CN, CF3;, OCF;, -CO,R§, F, Cl, Br, I, -CO-RS6 or

SO,R6 where Ré is hydrogen, C;-Cs4—alkyl, phenyl or benzyl,

R3 1is fluorine, chlorine, bromine, iodine, C;-C4-alkyl, OR7,
~-CO-R?, NH2, NO;, -NH-CO~-R’, CF3, CN or
15 B
R8- (CHZ)'q_E):N_ » where R7 is hydrogen, Cl—c.;—al'kyl or

CFi, and q is 0, 1 or 2, and R® is H, C;-Cy4-alkyl, phenyl,
phenylsulfonyl, NO,, CN, —COO(CH;) R1®, —CONH(CH;) R%, -CO-R!0,
~CH=CHCONHR10, -CH,-NR10R1l, -CHyNH-CY-(CH2) R!!, —CH=CH-COOR!0,
-CH=NOR10, —-CH=NR19, -CH,-NH-CY-%-(CH;)Rl}, -CH;-NH-CO-CFj,

R
25 CH-N N-R", CH;-N 5 . -CHz-N:\>—R“_’ ,

' 10
'CHzm ’ -CHz-I\G’R ; where ¥ is O or N [sic],

30 Z is 0 [sic] or NH and R1°.is hydrogen, straight-chain or
branched C,;-C;-alkyl, phenyl, benzyl, pyridyl or benzylhydryl
[sic], r is 0, 1, 2, 3 or 4 and R!! is hydrogen, straight-

chain or branched C;-C4~alkyl, phenyl, ZE‘N or ZE NRw,

20

33 and R? is hydrogen or C;-C4—alkyl, and the benzene rings pres-
ent in R8, R0 and R!! can also be substituted by one or two
of the following radicals: NH;, OCH3;, OCH,CH3;, Cl, Br, OCF;,
F, CH;, C.Hs, NO;, —COOR!, -CONHR!, -CH;NHR!, -CH;NH-CO-CF3,

40 -CH,NH-CO-CH3, ~NH-SO0»-CH3, -NH-CO-CH3 or -NH-CO-CF3 and

R4 and R5, which can be identical or different, and [sic] are hy-
drogen, C;—-Cg4—alkyl, C;~Cs~alkoxy, trifluoromethyl, trifluoro-
methoxy, fluorine, bromine, iodine, nitro, cyano or a fused-
on benzene ring which in turn can carry up to two of the

45
above radicals mentioned for R? and RS-



4. and the t90PBABRAPE7 i sonmeric and enantioneric forms thereof and the
physiologically tolerated salts thereof. Preferred am doqui noxal i nedi ones
of the fornula | are those where 5 [err] is hydrogen or [err] nis 0, 10 m
isQ 1, 2, 3 or 4, R is branched or 4traight-chain [err] or phenyl which
can be substaﬁdlttﬂdz RyudoR@xidil Dsomet 1® #iid ehant Dbheriicn Gornsli fidreof and

 strai ght - Chagfe Gny¥i316H86a1 B thlerafPYx1486¢nsrdsdr] and [err], which can

be identical or dlfferent are hydrogen trlfluoronethyl nitro, cyano or a
f used- on benzene ring. rtlcula referr noxal in agnes, of the
formula | 5 g’r"’efﬁrtﬁfge ?‘ ﬁﬁg eSO sﬁﬁ? #1? l&oéuﬁﬁ&gﬁ oSG PetR s
surprisi nng show advant ages by conparison with the abovenenti oned

qui noxal i nedRbness prwaidoges| 9r dti1s€hosByl.i n particul ar better activity.

Thus, for exanple, the substance of Exanple 29 according to the invention

(1-am do- 7- pyr{®lg/ qui noxal i nedi one) Is distinctly nore active 45 than one
of the nost cl osel y rel ated derivatives, nanely 1-carba- :

10 mis 0, 1, 2, 3 or 4,

R?2 is branched or straight-chain C;-Cg-alkyl or phenyl which can
be substituted by a maximum of two of the following radicals:
straight-chain or branched C;-Cs~alkyl, ORS, NH,, NO,, NHCORS,

15 CN, CF3;, OCF3;, -CO;R6, F, Cl, Br, I, —-CO-R6 or SO,RS, where
R6 is hydrogen, C;—Cs~alkyl, phenyl or benzyl,

R3 = h is 0, 1 or 2
20 Rs—(CHz)qu— vhere g is 0, 1 or 2,

and R8 is H, cl4c4—a1k91, phenyl, phenylsulfonyl, NO;, CN,
-COO(CH;) R0, -CONH(CHZ),_-R]-D, ~CO-R19, -CH=CHCONHRI1O,
—CH;-NR10R11l, —CH,NH-CY-(CHz) R!l, —CH=CH-COOR!0, —-CH=NOR1?,
~CH=NR10 -CH,-NH-CY-Z-(CH;).R!l, -CH,-NH-CO-CF3,

— R
-CHyN_ N- R’ , _cH,- N: 5 , -CH,- N:\>_ R
30 ' R0 '
CHZ_;\‘C@ ’ -CHZ-IG' where Y is O or N [sic],

2 is 0 [sic] or NH and R!0 is hydrogen, straight-chain or
) branched C;-C4-alkyl, phenyl, benzyl pyridyl or benzylhydryl
35 [sic], r is 0, 1, 2, 3 or 4, and Rl is hydrogen,

25

straight—-chain or branched C;-C4-alkyl, phenyl, ZE‘N or

40 ZE NR ! and the benzene rings present in R8, R1? and Rl

can also be substituted by one or two of the following
radicals: NH;, OCH3, OCH,CH;, Cl, Br, OCF3, F, CH3, CyHs, NO3,
-COOR!, -CONHR!, -CH;NHR!, -CH,NH~CO-CF3, -CH,NH-CO-CHj,

a5 ~-NH-S0,-CH3, -NH-CO-CH3z or -NH~CO-CF3 and



noy| - 7- pyr r oPPPQARABLA| i nedi one (cf. Exanple 56 in EP 572,852). This is
supported by the finding of J.R Epperson et al. (Biorg. 6 [sic] & Med.
Chem stry Lett. 3 (1993) 2801-4) that a 1-carbanoyl- methyl qui noxal i nedi one
. (Conpound 16) is inactive. The 1-am dog8i noxal i nedi ones according to the
~invention capshend rRO| SR dalt BETiduiftivaY Sor AFFelrbht £dary Mydcbgen pnpounds
|11 where L is apleaMidiQmatAyD, SHGRodScPahdUina EB5Ed- Hefbbhe 8 fhd.cact ed

“with hydrazines IV in a nucleophilic substitution to give correspondi ng
aromatic hyd- 10, razines V (Schenme 1). Goup.Z in IV is_ap anino protective
group such aga{:ﬂ‘?q]t?&lé’aEE?éﬁr,reé’c@F‘#“,’q‘féd‘é”%ﬁanﬁ prﬁger %‘ﬁﬁgn&t 0

gi ve V t ak8sapedhosenwbereents, preferably pol ar sol vents such as al cohol s,
acetonitrile, dinethylfornmanm de and hi gher pol yol derivatives, at [err],.

preferably at [egrr], it mjdi®gehesenee-ciSaDiylq base such as tertiary am nes
and potassium carbonate. 20 25 30 35 40 45 0050/ 44967 _
n is 0,
10
m is 0,

R?2 is methyl or phenyl which can be substituted by one or
two straight-chain C;-C4-alkyl radicals,
15 :

ot RN e

q is 0 and R8 is H, -COO(CH;)R!9, -CONH(CH;) R10,
~CH,-NR10R1l, -CH,NH-CY-(CHz) R!!, ~CH=NOR!O,
~CH,-NH~-CY-2-(CH3)R!1l, ~CH,-NH-CO-CF3; or

20

2 \ 0 .
-CH,-N N-R° , where Y is ©
25 \—

2 is NH and R!0 is hydrogen, straight-chain or branched
C1-C4-alkyl, phenyl, benzyl, pyridyl or benzylhydryl
[sic], r is 0, 1, 2, 3 or 4 and Rl is hydrogen,

30 straight-chain or branched C;-C4—-alkyl, phenyl or

ZEE‘PJ , and the benzene rings present in R8, R0 and R

can also be substituted by one or two of the following
radicals: NH;, OCHa, OCH;CH3, Cl, Br, OCFi3, F, CH3, CpHs, .
35 NO,, ~COOR! or ~CONHR! and

R4 and R5, which can be identical or different, are
hydrogen, trifluoromethyl or a fused-on benzene ring.

40 The present N-amidoquinoxalinediones surprisingly show advantages
by comparison with the abovementioned quinoxalinediones
previously disclosed, in particular better activity. Thus, for
example, the substance of Example 29 according to the invention
(l-amido—7-pyrrolylquinoxalinedione) is distinctly more active

45 than one of the most closely related derivatives, namely l-carba-
moyl-7-pyrrolylquinoxalinedione (cf. Example 56 in EP 572,852).
This is supported by the finding of J.R. Epperson et al. (Biorg.



7 Scheme 1: 0050/4p867] such as ethyl oxalyl chloride, the anilide
derivatives VI. This 25 amide formation is carried out by conventi onal
‘ptocesses in sol- vents such as tetrahydrofuran, nethylene chloride,
~dingthylforma- nmide or pyridine with thé addition, where appropriate, of

- bases such agsiéj eﬁhwdantﬂeum gege. @qu@@al;um@ﬁmor&ahe 8T 1 RFPHPANEY1 -
sodi um hydro;ﬁéflﬁ%ﬁﬁjﬁt&g 5)}]3% p r1|5 ?safﬂa{dtq.%ew is re- 30 duced
I er catalytical

to the qui noxa one y or chem - cally. Catalytic
reduction takes place in poI ar, sol vents such as di net hyl f or ram de, gl cohol s
or tetrahydr 3rartrARifogninoFaldaediopss ARoATAIPE AR dngention can

pal | adi um éapbemarqsi Ami ManleRs We¥ser similar catalysts at [err]. Reducing
agents which can be used are 35 hydrogen or hydrogen donors such as

. anmoni um f or gEbSt NutkideAShitec CoRpbeRds MadUGhesd 1 SeCar 1686 MY/igrolph
netal s such gs, ﬁrag% haJig Zh ”Cocﬁ{g t@éoﬁeggp&wq%agggg @ﬁ:k{]'h%ﬁ!r ﬁéﬂ P %ﬁ in

pol ar sol vent S cet

“addition of &ct ?‘ﬁlég FRRF d‘(‘f’ﬂ PP A& Foﬁzéﬁqoé‘\gﬂfﬁga?f%fuataﬁ F‘ F_

- pref er abl O] ERFineY r?ﬁﬁh?’!‘%ri)of GERWP 7 difedVi 48 2 AMINP PFOvRqLive QFV‘éPt he

1-am no- qui Aexlaldndriflnoreaartypl ageetyl c Baccand dealzoylecBhe areagiion to

depend on t hgipe Gt aakiegepbacriinasdlesctd, prederabiih pobaecsokterts ahch as .
"Protective £AouRsLd,NaCb8amirie)t heRdthyl fdrhenide 301S higRdr gSwmpher 7.

'0050/ 44967 Taéﬁml%s?e;{ VAL 6! 'ﬂre%%@aﬁfyré‘@%oi‘isw’é Af enb2pELs &M OX-

15 of a base such as tertiary amines and potassium carbonate.

20
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ylic acid dePP§9{F93§7[err] to give the amdo derivatives la according to
the invention, where L' is a |leaving group which can be, for exanple,
chloride, imdazole, X- 5 [err] or another group with which the acid

- X-CQ- OH can be acti- vated for the reacion and which are listed, inter
alia, in R Cscheériewde, " Conprehensive Organic Transformations”, New York
1989, pages 972 et seq. These couplings are carried out by conventi onal
processes whicly are detailed, for exanple,_;in Houben-Wyl, "Me- 10 thoden

der organische i e", Volume E5, Chaptef NENS At hesis of
1- am doqui no s | ¢amNENED t.a.k.e_.[i.ac @ |l ar to Schene 1 using
derivative$ IB , nojown in Scheme 1, SR R3 radical is also

linked to theRaromati ¢ system The 15 qU| oxal i ne @II (see Schene 2) is
nitrated simlarItp eonveliv tional pr ocessesWhich are listed, for exanpl e,
I n Houben-Weyl, "Methoden zur rgmnl schen Chem e" Volunme 10/1, to give I X

Nitrating agent such as potas (gntrate or mtncHsz are used for this
at [err], gref sence ~of sul furi® 20 aNi d Or acetic acid. 25
30 35 40 & ol 4 6 Reduct:l.on I
5 NS0 |
R H
Vil
15 ©
JOL | NHU*X
e R __N_O
5 N0
20 R H
: VIII Ia

The derivative V affords with activated oxalic monoacids [sic],
such as ethyl oxalyl chloride, the anilide derivatives VI. This
25 amide formation is carried out by conventional processes in sol-
vents such as tetrahydrofuran, methylene chloride, dimethylforma-
mide or pyridine with the addition, where appropriate, of bases
such as triethylamine, pyridine, potassium carbonate or aqueous
sodium hydroxide solution, at 0-30°C. The nitro anilide VI is re-
30 duced to the quinoxalinedione VII either catalytically or chemi-
cally. Catalytic reduction takes plabe in polar solvents such as
dimethylformamide, alcohols or tetrahydrofuran in the presence of
catalytic amounts of palladium/carbon, platinum/carbon or similar
catalysts at 25-100°C. Reducing agents which can be used are
35 hydrogen or hydrogen donors such as ammonium formate or
hydrazine. Chemical reduction is carried out with metals such as
. iron and zinc or metal compounds such as tin(II) chloride in
polar solvents such as water or glacial acetic acid, with or
without the addition of acids such as hydrochlorlc acid or acetic
40 acid, at 25-150°c, preferably 60-120 °c.

Elimination of the protective group Z in VII to give the l-amino-
quinoxaline VIII takes place by conventional processes which
depend on the protective group and are listed in Th. Green et

45 al., "Protective Groups in Organic Synthesis”, Wiley & Sons 1991,
Chapter 7.



[err] Elim n9PPBA%8P6The protective group Z to give X and introduction of
the group X-CO- to give the conpounds Ib according to the 45 invention take
~place simlar to the processes in Scheme 1 (see above). 10 The

ni troaromati c conpound | X can be reduce8® to the aniline Xin a sinlar way
to the reducrhis gaimocdeeivdyive SThenearl Hesreacted it hytivdediiakrboe- X i s
reacted withygid,f-i¥ e8tPPavivesORPEONG: SHCR agnRL ) el Eh, QRSPCté‘d Rakdepyse

d t d t
dorvat v, W GEsGERGs 2 EtE %egﬂk el el ominggive

ar Frés ar e,
exanpl e, in tSAEHY |gr°“§e'ﬁtgl q”t iC Gﬁeﬁ Yo ﬁﬂP
Thi ene- Ver Pa§0-Ao 7%, apather mu%wyeh s”@&"h she ?ﬁJé? é‘r'SBI'9H| ?P‘glb&c Astiacetic.
acid at [erryated ifort theecrssatiiont Apd fwirivhmate histad,ednbpr hakizeotinoBi €.
renoval of waasdck,Recenpteldndive praid iMtangfotimntionsd, | Réw arbidd 1089pf t he
group X-CO ag&'géﬂ 972 @tVSed NernddkNOSahl iR APEScdrAe0bat "By lddriveBtional
| nvention t e@s%%ewhﬂcﬁ d dLa%EuY@t}/ Itf‘érsgﬁ & G¥ ki huﬁ&ﬂ-vh;ﬁo hRd- 1N

. e'
Coesl Cor iy ﬂa? éieﬁymmscsaenmﬁ%%dvrﬁﬁ o AR

(Schenme 3). Thus, for exanple, the al dehyde can be con-
The synthesis of 1-amidoquinoxalines-I can also take place simi-

lar to Scheme 1 using derivatives III, as shown in Scheme 1, 'in

which an R3 radical is also linked to the aromatic system. The
15 quinoxaline VII (see Scheme 2) is nitrated similar to conven-

tional processes which are listed, for example, in Houben-Weyl,

"Methoden zur organischen Chemie” Volume 10/1, to give IX.

Nitrating agents such as potassium nitrate or nitric acid are

used for this at 0-100°C, preferably in the presence of sulfuric
20 acid or acetic acid. '
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25 verted by 9944987 ani nation with amines into the compounds | according
‘to the invention. The reductive anmination is generally carried out at from
S5'to [err], preferably 10 to [err], in the pres- ence of reducing agents

- such as sodlun1cyanoborohydr|de or hydr® gen in the presence of

hydr ogenat i orsdhaimal gsts such as Pd/ carbon, 30 Pt/carbon or Raney nlckel,

. expediently in polar organic solvents sUch as al cohol s or

di met hyl f ormam de. 35 40 45 0050/ 44967 11 Schene 3: [err] 20 The

al dehyde I c can be OXIdI d by conventional proce s which [lacuna], for
exanple, in RC Laroc Cbnprehen5|ve O ganic h‘ sformations”, 1989, VCH

Publ i sher, Pages to the caBﬁ% c MgiOld according to the
Xi datt on’ is prefgrabls una wi t h potassi um
such as acetﬁﬁ o These carboxylic

i nvention, and ghlé

_per manganat e i n_&&

‘acids | are coﬂ@erted reaction with anfnes [eHr] Tnto the am des le.
Thi's coupling takes ce by conventional proceggses which are listed, for

exam ple,_in Fbuben "Met hoden der organischen Chem e", Vol une E5,
Chapter V.18p 35 /

* 0
v I

v
- . NHZ
. 5 N
R ;g O R N 0]
Ib X
25 ' : l
' R(C}h)zsiﬁ

.4‘

15

: 34
. l -

R(CHz)q NH"*x
40

Elimination of the protective group %2 to give X and introduction
of the group X-CO- to give the compounds Ib according to the

45 invention take place similar to the processes in Scheme 1 (see
above) .



40 45 12 QPROA#4367 [err] 20 On the other hand,
pyrrolylalkylam e [sic] If (see Schene 4) ob- tainable in this way can be
converted with acids [err] which are activated in a suitable manner to
[err] where L" is a |leaving group such ¥ azide, inidazole and others which
~-are 25 |i st ethe mitfGarbaadik, cdipopnaéhixnstare ber geduaed tansher amiliiores X hew

. York 3989 pagsﬁmﬂa& YayS€8. thd %@u&bﬁo:@rﬁﬂﬁ%s%esaﬁﬁﬂ @chémé 01 tfitep VE[[ g

i nvention egtio I ste

n. for exangiff’ PR BRIAR B 288t SOMCR! ) PR UBERY P Sonitpupld”’ O
3

Chapter V yrronIaIkyIan1nes can likewise e reacted with

i socyanate® to give the ureas |h, it also being possible to use in place of
the isocyanates amnes [err] whi ch ﬁ#ﬁ previousky reacted in a
conventional way wi th phosgene or si QHyponds such as car- 35
bonyl di i mdazol e. These and conparab rocesses are described, for :
exanpl e, in Houben-Wyl "Methodeng @i schen Chem e", Vblune E4, pages
334 et seﬂ These processes are carried outswith or w thout solvent, which
woul d pre 8rab|y be di net hyl formam de, at [err]. 40 The conpounds accordlng

to the i nvenhefinaldehyde@awiMtatiyes pp other cyclic and acyclic acetals
' derived therefrom to give pyrroles XI. Conventional processes are

used for this, as are detailed, for example, in C. Ferri, "Reak-~

tionen der organischen Synthese”, Thieme-Verlag, 1978, pages 708
15 et seq., but preferably in glacial acetic acid at 60-140°C or in

toluene/dimethylformamide mixtures with azeotropic removal of

water. Removal of the protective group Z and introduction of the

group X-CO- in XI to give the quinoxalinediones I according to

the invention takes place in a similar way to Scheme 1 (VIII —
20 Ib).

In the products I prepared in this way it is possible to change
the substitution of the pyrrolyl ring claimed in R7 in a suitable
manner (Scheme 3). Thus, for example, the aldehyde can be con-

25 verted by reductive amination with amines into the compounds I
according to the invention. The reductive amination is generally
carried out at from 5 to 80°C, preferably 10 to 30°C, in the pres-
ence of reducing agents such as sodium cyanoborohydride or hydro-
gen in the presence of hydrogenation catalysts such as Pd/carbon,

30 Pt/carbon or Raney nickel, expediently in polar organic solvents
such as alcohols or dimethylformamide.

35
40
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excitatory afPRB/48P6Z [sic] glutamate, in particular antagonists of the

gl ycine binding side [sic] of the NVDA receptor, of the AMPA receptor and
.of the kainate receptor. 45 .0050/ 44967 13 The pharmacol ogi cal activity
of "the conpounds | was investigated in ¥%ol ated nenbrane materi-al fromrat .
cerebra. Forstheéme [B4r pose, the nmenbrane material was treated in the
presence of the com pounds according to-the invention with the’
radi ol abel ed sub- 5 stances

3H 2-am no- 3- hydroxy 5- @t hyl - 4-is§tazolepropionic acid [err] [3H] -glycine
or [err] t tjo specifi eptors (AVPA, NVDA @ kainate
receptors) que the ra activity q(lmilqe. 2@? menbr anes was
measur ed by SC|nt|IIa- Q| O | t—was®possi bl e erm ne fromthe
bound radi o- 10 actrvrty.f puntfs of bound 3H AMVPA, r [err] nate,
or in each case the anounts ‘adi ol abel ed sub- stan s di spl aced.
The di ssoci ation constant Rérr] nhibitor) derived fromthis is a
neasure of the displacing_action of the agent accordijng-to the invention
and was f&8nd by i terativéCnon- 15 |inear regression ‘anal ysis using the
statistical analysis system (SAS) on an |IBM conputer, simlar to the

"Li gand" program of P.J. Mipson and D. Rodbard (Anal ytical Biochem 107,
220 (1980), Li- gand: Versayile Conputerized Approach for Characterlzatlon
of Ligand Binding Systens). 20R?

15 HO,C—(H,C ™ R‘R’N—OC (HZC)qﬁh

\\]ﬂ;?;

20 The aldehyde Ic can be oxidized by conventional processes which
[lacuna], for example, in R.C. Larock, ”Comprehensive Organic
Transformations”, 1989, VCH Publisher, pages 838 et seq., to the .
carboxylic acid Id according to the invention, and the oxidation
is preferably [lacuna] with potassium permanganate in solvents

25 such as acetone at 25-60°C. These carboxylic acids I are converted
by reaction with amines HNR!R2 into the amides Ie. This coupling
takes place by conventional processes which are listed, for exam-
ple, in Houben-Weyl, ”"Methoden der organischen Chemie”, Volume
E5, Chapter V.

30

Id

35

40

45



The follomnn3059/99?93 |nvest|gat|ons were carried out: 1. Binding of

3H 2- ani .no- 3- hydr oxy- 5- net hyl - 4-i soxazol epropi onic acid (3H AMPA) 25 To
prepare the nenbrane material, freshly renoved rat cerebra were honpbgeni zed
together with 15 tinmes the volune of aX¥uffer solution A conprising 30 nM
[err] nethylsﬁﬁéueltydrochloride (TRIS-HCO ) and 0.5 mM et hyl enedi a- 30

m netetraacetic acid (EDTA), "pH 7.4, using an [err]. The suspensi on was
centrifuged. at 48,000 g for 20 mn. After renoval of the supernatant

liquid, the Heltein- cdhtalnlng menbr ane mat eri al thtalned |n tk% sedi ment

was washed th(ekhkl sugipe H;chgxbuffer sol bsequent
cen- 35 5 trifuga %#ggﬂ#

brane material was t pended in 15t ?%ﬂvolgne of Iutlon
A and incubated at 37 .C f 30 min. The pro- tein material was su quently
washed tw ce by cep r|fu atlon and suspension and storgg at [err] “until

used. 40 For the blndlng assay,
and . masheﬂotmnce by centrifugatio
" suspensiontin a buffer solution B
pot assi um t hi ocyangte and 2.5 mM. cal
Subsequent |y, O.25¥ng of nenbrane nat
G /ol ) and conpognd | were dissol ve

“incubated on ice
| e o)
_ 15 1 /lk _ (G (-.) )2CO
KRN N(CHy), RZRIN’U\N\/jI HNRIR2
N\ N}J; . =

he protein material was thawed at [err]
at -48,000 g (20 min) and subsequent
nmprising 50 MM TRIS-HO, 0.1 M

45 ciumchloride, pH 7.1.
rial, 0.1 [err] of 3H AMPA (60

m of buffer solution B and

Ih

20
Oon the other hand, pyrrolylalkylamie [sic] If (see Scheme 4) ob-
‘tainable in this way can be converted with acids R11(CH;)CO;H
which are activated in a suitable manner to R!1(CH,)COL” where L”
is a leaving group such as azide, imidazole and others which are

25 listed in R.C. Larock, Comprehensive Organic Transformations, New
York 1989, pages 972 et seq., into the amides I” according to the
invention. This coupling takes place by conventional processes as
listed in, for example, Houben-Weyl ”Methoden der organlschen
Chemie”, Volume E5, Chapter V.

30
The pyrrolylalkylamines can likewise be reacted with isocyanates
to give the ureas Ih, it also being possible to use in place of
the isocyanates amines HNHR!® which are previously reacted in a
conventional way with phosgene or similar compounds such as car-

35 bonyldiimidazole. These and comparable processes are described,
for example, in Houben-Weyl “Methoden der organischen Chemie”,
Volume E4, pages 334 et seq. These processes are carried out with
or without solvent, which would preferably be dimethylformamide,
at 25-150 °c.

40
The compounds éccording to the invention are antagonists of the
excitatory amino acids [sic] glutamate, in particular antagonists
of the glycine binding side [sic] of the NMDA receptor, of the
AMPA receptor and of the kainate receptor.

45



0050/ 44967 190%8{48486%i n. The incubated solution was filtered through a
CF/B filter (from Whatnman) which had previously been treated with a 0.5%
strength aqueous sol ution of polyethyleneimne for at |east 2 hours. The
menbr ane resi due was subsequently 5 13vashed with 5 m of cold buffer
sol ution B i thergharmheote@ical aceibitydbhrtel catpainddAVEAwaS otnmlgaaédner.
After measuren {SNlatel hiforal factival ¥ereh the hateddal ersl éHid BArpsse
brane mat eri ghe Rl py#@édel%ri ggyn&fgtpcﬁdt 88 g IJ/E Aod L eneB 8oy
regressmn an aLr ldsberr] was
found for qag%ﬂqﬁsog qg } Yentlon w1th io abe e u
)-6-trifl uérﬁ’?ﬂ‘;!cmﬁ dﬁT?ﬂﬁé‘&m%é'EY@C‘{#YH%H?tHYbTﬂe‘l(SE%aﬁﬁ%P%m&ﬁE acid
1- benzani do- 63H-AMPRYO[ HHietgdyine rax dPHrek&imstel, 4hgse dimddngEragpesiflic and
t hus bot h- ar fedaptdraCiAMPA } MDAt B Roinate TebepEcrs) .0Bubxedqpdrtly; the EP
572,852 and EQ&M&%@vl‘é W Glhel %r&EEléd Qiadhraled aeds thebButéd by bcidtiBladi ng
of 13 -0l yC{ i, Bhuncind® ¥ AR BB AIE abBlrddlfe bkl ol qg;u%q S8R
freshly rgﬂove rat hbg Q#H) %fﬁﬁr 7€ 3 une of
prepar at i CHEtY 582 poHItS. B [EIRgr "Ig(?t ?‘Hr&j‘ém zer.
The hormgenat‘%t%§rcéﬁt ?il%g@@eathaaawtﬁ gt ehesgy rﬁﬂh“%%ﬁé?’nat ant
was di scar desttares dhepléced. ThenBisswsiatdonacomstant Kpe(bet lishibkgter Wwashed
2X by resuspésrividfrandticintisi hugeiswre af 48e Odisplagingdladtivil ©F €neh
time). The r Qeesdd PRES YR¥éntlicnZ 8Rd! Fad ifund Byt { Q%R 1980nbhaved
agai n a Leri nea@f RS o918 o b e B AR B
I ncubat ed
IBM computer similar to the "Ligand” program of P.J..

Munson and D. Rodbard (Analytlcal Biochem. 107, 220 (1980), Li-

gand: Versatile Computerized Approach for Characterization of

Ligand Binding Systems).

20
The following in vitro investigations were carried out:

_ 1. Binding of 3H-2-amino-3~hydroxy-5-methyl-4-isoxazolepropionic
_ "acid (3H-AMPA) :

25 '

To prepare the membrane material, freshly removed rat cerebra

were homogenized together with 15 times the volume of a

buffer solution A comprising 30 mM a,0,c-tris(hydroxymethyl)-

methylamine hydrochloride (TRIS-HCl) and 0.5 mM ethylenedia-

30 minetetraacetic acid (EDTA), pH 7.4, using an Ultra-Turrax®.
The suspension was centrifuged at 48,000 g for 20 min. After
‘removal of the supernatant'liquid, the protein-containing
membrane material contained in the sediment was washed three
times by suspension in buffer solution A and subsequent cen-

35 trifugation at 48,000 g for 20 minutes each time. The mem-
brane material was then suspended in 15 times the volume of
buffer solution A and incubated at 37°C for 30 min. The pro-
tein material was subsequently washed twice by centrifugation
and suspension and stored at -70°C until used.

40 ' '
For the binding assay, the protein material was thawed at
37°C and washed twice by centrifugation at 48,000 g (20 min)
and subsequent suspension in a buffer solution B comprising
50 mM TRIS-HCl, 0.1 M potassium thiocyanate and 2.5 mM cal-

45 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



30 for 1P/ 4486% a further 4 washing steps (in each case
ccentrifugation at 48,000 x g for 20 minutes and resuspension in preparation
_buffer), the nmenbranes were frozed at [err] until used further. 35 The
frozen -menbranes were thawed at [err] ak4 washed 2x by centrifugation at
48,000 x g (20 mfdr aoohnsmbsmﬁueﬂaunsmsomeaswmam fhieeied) thrbhgh 450 MM
Tris-HO pH 7.4, c%%rr%ieéf] £rOR | QRilh X4l r%@ﬂé@éf&e%e@nzéréatéﬁ
protein (membr angak, g5 ud %ghg& Jeﬁgsosegsﬁ , 880ch o i astiese
to betestedln n Rec Jéf
bi ndi ng was dete néH b?/asatd(fl §UEE md ﬂﬂ“ﬁ’éan%ﬁe@rldf’ﬁcmtﬁ"&ﬁ gf'e’[’ ¥
for 60 mi n,5 boundaghgdfyikh |5 g’énéfvﬁfﬂéi dusferrselationoh 43t her Sega-
filtration througtatéFb8uid |dmekr freePH-ANPAqfron ones Bhaghew & IAfAbyumedsyne—of
i ce-col d bindi ngméat of 1 frRldiodPEiviadi 0ECthe i Botnde AR-ANFRY idNthéemdnd ters.
LGgfgﬁ[; u;p:dCQ%ahéqHéékfﬁﬁggy 'Lé&ﬂé&ll%%gaﬁ'65hn£ﬂﬂ§,dtﬁ§QQJ%hhoﬂbter-
.iterative non-1i %‘eargdfﬁ}'?rer%ress OS aria gsll% g%&%ancglgé%lﬁ&}%gléh and
Prusof f eqtiati on. 3. Bi nding of [3 -kainate 5 To prepare rrerrbranes for t he
[ 3H] - kai nat e bi n&i Kg @Esa0 Mcwas \fousdofer k-henzaméde’/ vidr®YKSADgeni zed in -
preparation buf f diy1( 36—t fnicsomethykduindxalise+A 3DIR) 48 -dione [(Bsampile
vol ume US'“Q an [20nr hnd Theprdianeased-r5FI ubedhétfyl¢Rdnoxaline-2, 3 (1K, 4H) -

dione (Example 1), and thus both are more active than the

15 substance of Example 56 in EP 572,852 and compound 16 which
' is mentloned on page 4 in line 24.

2. Binding of [3H]-glycine

20 To prepare membranes for the 3H-glycine binding assay, .
freshly removed rat hippocampi were homogenized in 10 times
the volume of preparation buffer (50 mM Tris—~HC1l, 10 mM EDTA)
using a Potter homogenizer. The homogenate was centrifuged at
48,000 x g for 20 minQ The supernatant was discarded, and the

25 membranes contained in the pellet were washed 2x by resuspen-
sion and centrifugation at 48,000 x g (20 minutes each time).
The.resuspended membranes were frozen in liquid nitrogen and
thawed again at 37°C. After another washing step, the mem-
brane suspension was incubated in a shaking waterbath at 37°C

30 for 15 min. After a further 4 washing steps (in each -case
'centrifugation at 48,000 x g for 20 minutes and resuspension
in preparation buffer), the membranes were frozed at ~70°C
until used further.

35 The frozen membranes were thawed at 37°C and washed 2x by
centrifugation at 48,000 x g (20 min) and subsequent resus-
pension in binding buffer (50 mM Tris-HC1 pH 7.4; 10 mM
MgCl,;). An incubation mixture contained 0.25 mg of protein
(membranes), 25 nM 3H-glycine (16 Ci/mmol) and the substances

40 to be tested in a total of 0.5 ml of binding buffer. The non-
specific binding was determined by adding 1 mM glycine. After

_incubation at 4°C for 60 min, bound and free ligand were sep-
arated from one another by filtration through GF/B filters
and subsequent washing with about 5 ml of ice-cold binding

45 buffer. The radioactivity remaining on the filters is deter-
mined by liquid scintillation counting. The dissociation
constants were calculated from the displacement plots using



10 at 489988/8#4867or 20 nin. The supernatant was di scarded, and the
mentr anes contained in the pellet were washed a total of 3x by resuspension
i h preparation buffer and centrifugation at 48,000 x g at 20 m n each tine.
" After the third washing step, the nenbrBmes were incubated at [err].
Subsequent |y, thgnlfteratienhonrEinese’ €iveshEbrogray 6£nid iaceopdante ardh

resuspension andegf OdsshPlankepFlsdbt elquiiessh further. The frozen nenbranes
were thawed.at [err], suspended in bind- ing buffer (50 mM Tris-HC pH 7.4)

and centrifuged a for 20 min. The nmenbranes present in
the pellet were Qbﬁ‘%ﬁ‘gr é‘fué%%hd?d‘niagebl nding buffer. An incubation nix-
ture contaiPns 0.25 ng of protein (nembranes), 0.058 [err] [la- cuna] (58

C /mmol) and t heTeurstparee senbriaes dorethe n[%]t—b&éhatﬁ bliindfingfaggawdi ng

buf fer. The non- speshiy Geobdd NEat\@erddrairere hombfshiest iih pheparasieonce of
% Gani et Sepayatf (oot L BB 158, s B8 e sens e

and sub- sequent vviau%e gmg ﬁn5ﬁr}1 2 ﬁur?gxcol%ﬂ% Ho('}'@ﬁte %Q‘% S Et &'}lﬁds
filters had® prevPbutdaPdPeen9t F%’ét@d“\h“th ’(‘.1355%‘1?5?‘9 g"’%ﬁ‘o iscardefl

for at |east 2 htheheembrangsi conrffained dnsphadeldat perr yvashgdcal eefad 0dn of
t he di ssoci at i on3gdrs trEsuspenskompliac prepacvatiom bufifer 4nd wemgrpfugptaionor in

accordance wth hbmﬁwwxagdaf’rm@hh eacRitie. REter thEahdedPwasking
e o e
' neurodege%gr a- tiv rgeg Fg "é?fcﬁ)eﬁgu% %’ x‘Pech | %ngg’a ceasndg?e ﬁ%?é en%&lal
nervous system aﬁﬁdfwrﬁfdoaﬁm CamBFLhi $28st ifFOTEheRx ol ytics 40 and -

ant i depr essants.
The frozen membranes were thawed at 37°C, suspended in bind-

ing buffer (50 mM Tris—-HCl pH 7.4) and centrifuged at

20 48,000 x g for 20 min. The membranes present in the pellet
were again resuspended in binding buffer. An incubation mix-
ture contains 0.25 mg of protein (membranes), 0.058 uCi [la-
cuna] (58 Ci/mmol) and the substances to be tested in a total
of 1 ml of binding buffer. The non-specific binding was de-

25 termined in the presence of 0.1 mM glutamate. After incuba-
tion on ice for 60 min, bound and free ligand were separated
from one another by filtration through CF/B filters and sub-
sequent washing with 5 ml of ice-cold binding buffer. The
CF/B filters had previously been treated with 0.5% polyethy-

30 leneimine for at least 2 h. The analysis of the displacement
plots and calculation of the dissociation constants took
“place by a non-linear fitting program or in accordance with
the Cheng and Prusoff equation. '

35 The compounds I according to the invention are suitable as
drugs for human and veterinary medicine and can be used for
the production of drugs for the treatment of neurodegenera-
tive disorders and neurotoxic disturbances of the central
nervous éystem and for producing antiepileptics, anxiolytics

40 and antidepressants. B

The pharmaceutical compositions according to the invention
contain besides the conventional pharmaceutical ancillary
substances a therapeutically effective amount of the com-

45 pounds I. For local external use, eg. in dusting powders and
ointments, the agents can be present in the usual
concentrations. As a rule, the agents are present in an



The pharnace89594943§ﬁpositions according to the invention contain besides
t he ‘conventi onal pharnaceutical ancillary substances a therapeutically
_effective anount of the com 45 pounds |. For |ocal external use, eg.
in dusting powders and oi ntnents, the abfents can be present in the usual
concentrati ons. &sount Wfe frbhed Pt soal® Wy emdght | npreferablPS0/00MO0GS6 16
anount of from Og PPyt Qeidmby weight, preferably 0.001 to 0.1% by wei ght.
For internal use, the preparatlons are admnistered in S|ngle 5 doses.
FromO0.1 to 100 per body .wei ght _are given in.a s dose..

conposi ti ons can”%’é ﬂf“g B4 1% 8%8"%‘7*"??6’?‘3 8bsd né'i&%rﬁ% & é’ﬁgfng
on the nat 8re anBos®SeFreR Bf1 iR 1§0sBe RS k91 9f b°dYI'i’r@l|9I‘?§r ﬂﬁ%eﬁh‘ﬁet?alm
conposi tions accarsingjet dosdée Thes eompositinnsaicanbbs i atbeinilsteneg@nin one or
customary exci pi asie dusagds| eacieniay appendinigiion the ndimreegndrsevemidy of
adm ni stration. Fé di¥ordepsternal use it is possible to use pharnmaceuti cal
ancillary substances such as ethanol, isopropanol ethoxy 15_ | at ed
“castor et hoxyl at ed hydr ogenat ed cast or oi acr, aci d,

o yet hyl aRe ol yEke PHmOLERCReS compess -, asbabdidg, o) e fnveition

al cohol s, i qU|dc?kﬁ%ﬁq:Pﬁ51ﬁE§r?ﬁe REERm BRI ANSEPMRRY . e%ﬁHPFQBFE ahdHes for
internal use areehistapproppiapy |fore theyrequiredhnnde oftadministratticandFpol y-

20 vi nyl pyrr bbedlbexternal use it is possible to use pharmaceutical
ancillary substances such as ethanol, isopropanol, ethoxy-
15 lated castor oil, ethoxylated hydrogenated castor oil, poly-

acrylic acid, polyethylene glycol, polyethylene glycol .

stearate, ethoxylated fatty alcohols, liquid paraffin, petro-

latum and wool fat. Suitable examples for internal use are

lactose, propylene glycol, ethanol, starch, talc and poly-
20 vinylpyrrolidone.

It is furthermore possible for antioxidants such as toco-

pherol and butylated hydroxyanisole and butylated hydroxy-

toluene, flavor-improving additives, stablllzers, emulsifiers
25 and lubricants to be present.

The substances present in the composition besides the agent,
and the substances used to produce the pharmaceutical com-
position, are toxicologically acceptable and compatible with

30 the agent in each case. The pharmaceutical compositions are
produced in a conventional way, eg. by mixing the agent with
the other [sic] usual excipients and diluents.

The pharmaceutical compositions can be administered.in vari- .
35 ous ways, such as orally, parenterally, subcutaneously,
intraperitoneally and topically. Thus, possible presentations
are tablets, emulsions, solutions for infusion and injection,
pastes, 01ntments, gels, creams, lotions, dusting powders and
sprays.
40

45



It is furthe9ﬂ59é4ﬁ8§2ible for antioxidants such as toco- pherol and
but yl at ed hydroxyani sol e and butyl ated hydroxy- toluene, flavor-inproving
~additives, stabilizers, enulsifiers 25 and lubricants to be present.
The_ substances present in the conpositildh besides the agent, and the
subst ances ue=zalmplespr oduce t he pharnmaceutical com position, are

toxi col ogically acceptable and conpatible-with 30 t he agent ‘in each
case. The phagimeeuti cal conpositions are produced in a conventional way,
eg. by mxing the agent with the other [sic] usual excipients and diluents.
The pharmaceutical canpositjons can be adm nistered. in vari-.35 ous
ways, such5a%"%ﬁ%ﬂqm}§°bQTEﬁ&Q%QQFP??tEXﬁﬁﬂthﬁéih%?i%'%(Epr BLr4i99%eal |y and
topically. Thus, possible presentations are tablets, enulsions, solutions
for infusion and injection, pastes, ointnments, gels, creans, |otions,
dusting powders and sprays. 40 45  0050/4 7/ 17 Exanples Exanple 1 5
1- Benzami do-6-trifl uoronet hyl qui ndE-+0O-2; , 4H) - di one 10

[err] 15 i . N-(2-Nitro-4-trifludronethylp yl)-benzyl hydrazi de [sic]:

100 g (0. 2% mol) of 4-chl oro@ﬂf@nzotrifluoride, 31 g

15 a) N'—(2—Nitro-4-trif1uorqmethylphenyl)—benzylhydrazide [sic]:

100 g (0.44 mol) of 4-chloro—-3—-nitrobenzotrifluoride, 31 g
(0.22 mol) of potassium carbonate and 90 g (0.66 mol) of
benzhydrazide in 450 ml of dimethylformamide/water (8/1) were

20 - heated at 110°C for 3 h. The mixture was then poured into 5 1
of ice—~water. The precipitate was filtered off with suction,
washed with a large amount of water and dried to afford 133 g
(93%) of product, melting point 200-201°C.

25 1H-NMR (Dsnmsojs = 7.3 (1H); 7.5-7.7 (3H); 7.9 (1H); 8.0

(2H); 8.4 (1H); 9.9 (1H) and 11.0 (1H)
ppm

b) 1-Benzamido-6-trifluoromethylquinoxaline-(2,3)1H,4H-dione:
30 ' :
130 g (0.43 mol) of the product obtained in a) and 110 ml
(0.8 mol) of triethylamine, dissolved in 1300 ml of anhydrous
tetrahydrofuran, were added dropwise at 0°C.to 47 ml
(0.44 mol) of ethyl oxalyl chloride dissolved in 200 ml of
35 tetrahydrofuran. After 30 min, the mixture was filtered and
the filtrate was concentrated under reduced pressure.

The residue (about 190 g) was taken up in 2000 ml of glacial
acetic acid and heated to reflux. Then 90 g (1.6 mol) of iron
40 powder were cautiously added in portions. The mixture was
then filtered hot. The product crystallized out of the cooled
filtrate and was filtered off with suction and washed with
water. 101 g (81%) were obtained of melting point > 270°C.

a5 1H-NMR (Dg-DMSO): & = 7.4-7.8 (6H); 8.1 (2H) and ca.
: 12.5 (broad) ppm



(0.22 nol) oP9BBY44863dm carbonate and 90 g (0.66 nol) .of benzhydrazide in
450 'm  of di net hyl f or mam de/water (8/ 1) were 20 heated at [err] for 3

- h The mi xture was then poured into 5 1 of ice-water. The precipitate was
filtered off with suction, washed with ¥ | arge anount of water and dried to
afford 133 gek&adde @ product, nelting point [err]. [err] D)

1- Benzam do-6-trifl uor onet hyI'qui noxal i ne- (2, 3) 1H, 4Hdi one: 30 130 g (0.43

nol) of the. pr oht,a 1~ of trlethylamne

di ssol ved |n91§g%'cir£ gtf" hﬂﬁpocpr Qus éﬁj %‘j‘%r g?ﬁg'g%lﬁe re added dr opw se at
[err] to 47 ARIREF “ﬁo?) e‘&*Hyf’% &l yI chloride dissolved in 200 n of
35 t et Bahydrofuran. After 30 min, the mxture was filtered and the
filtrate was concentrated under reduced pressure. NG residue (about 190 Q)
was taken up in 2000 m of glacial acetic acidsafl heated to reflux. Then
90 g (1.6 nmol) of iron 40 powder Ng+~e (-4 | y added in portions. The
m xture was then filtered hot. The prioduct cry lized out of the cool ed
filtrate 3Bd was filtered of@N{ tAsMNLIOn and washed with water. 101 g

" (81% wer €%obt ai ned of nelting err]. [err] 18 Exanple 2
7-Nitro-1-(3-nitrobenzan do)F{e 1N t hyl -
qui.noxal i ne- 2, 3(1H, 4H) - di one H

180 g (0.52 mol) of the substance of Example 1 were dissolved in
15 1000 ml of concentrated sulfuric acid and, at 0°C, 104.2 g

(1.04 mol) of potassium nitrate were added in portions. The mix- .

ture was stirred at 0°C for 1 h. The mixture was then poured onto

ice, and the resulting precipitate was filtered off with suction

and recrystallized from methanol. 161 g (73%) of product of melt-
20 ing point 197-199°C were obtained.

15-NMR (De-DMSO): & = 7.7 (1H); 7.9 (1H); 8.3 (1H); 8.45 (1H); 8.5
(1H); 8.9 (1H) and 12.5 (broad) ppm

25 Example 3

7-Nitro-l-trifluoracetamido-6-trifluoromethylquinoxaline~

30

NH—CO— CF;
. 1
: _ OZNKINIO
35 F;C N o
a) 1—Amino—7—nitro-G—trifluoromethquﬁinoxaline-z,3(lﬁ,4H)—dione

40 64 g (0.15 mol) of the substance of Example 2 were added to
275 ml of 90% strength sulfuric acid and kept at 80°C for
3 h. The reaction mixture was then poured into ice-water and
the aqueous phase was extracted with ethyl acetate. The
organic phase was dried and concentrated under reduced pres-
45 sure. 32.3 g (77%) of product of melting point > 250°C were
obtained.



[err] 180 g PB5844#486Y of the substance of Exanple 1 were dissolved in 15
1000 nml of concentrated sulfuric acid and, at [err], 104.2 g (1.04 nol) of
potassiumnitrate were added in portions. The mix- ture was stirred at
[ert] for 1 h. The mxture was t hen pouk%®d onto ice, -and the resulting

~precipitate was fHINMR @0s-0MsoWi:t § SUEio QrEFNAT r€qrIEyt aBl 37 ed H)r aminE2 J@nol .

161 ¢ (73@@ of product of nelt- 20 | CQQIH% merr] were obtained. [err] 25
Exanple 3 7-Nitro-1-trifluoracetam do-6-tri ?uoronethquuinoxaline-

2, 3(1H, 4H) - d| one_30,

1- Ani no- 7- ni P? o- 3_¥+¢WQT&6F6%§} Qﬁfﬁﬁa%é??Tﬁitflé%E?FQH%tqﬁﬁgﬂénﬂfﬁ' 64 g
(0. 15 nol ) Sof t htirenAt3{ABedBi- le 2 were added to 275 nml of 90%
strength sulfuric acid and kept at [err] for 3 h. The reaction m xture was

then poured intoiiranMai7ee i) HE aaieDusrditetec\@shyitidectessolvda enhyl
acetate. The Orgi‘@'xﬁl Q&g‘%@t ﬂgﬁ%ﬁ%f&%@@hr& :.lé'éd% pegluged pres-
45 Sure. g;zb 77 ur%tdugi: g@t n@g 98' J.n [S%r{nl 3\@ I’a\qxhy—

obt ai ned. Qﬁ%
oNtr oo 138 {1 a%ﬁﬁazsd%ofﬂram abr &1fet PRl FKEe Was stirred at room

I'i ne-2, 3( 1H, 4H) - t¢mprrature for 16 h and then concentrated under reduced
pressure. 2.3 g (89%) of product of melting point > 250°C
were obtained.

15 1H-NMR (Dg-DMSO): & = 7.7 (1H); 8.2 (1H) and ca. 12.7 (broad)
ppm

Example 4

20 7-Amino-l-trifluoroacetamido-6-trifluoromethylquinoxa-
line-2,3(1H,4H)~dione

~ NH-CO-CF;
e | | HZN @NIO
F3C N~o

2.1 g (5.4 mmol) of the substance of Example 3 were hydrogenated

30 in 300 ml of tetrahydrofuran/methanol (1/1) in the presence of
0.5 g of palladium/carbon (10%). The mixture was then filtered
and the filtrate was concentrated under reduced pressure. 2.0 g
(96%) of product of melting point > 250°C were obtained.

35 1H-NMR (D¢~DMSO): & = 4.5 (2H); 6.7 (1H); 7.1 (1H), ca. 8.9
(broad, 1H) and ca. 12.7 (broad) ppm

Example 5

40 7-(2,5-Dimethyl-1-pyrrolyl)-1—-(trifluoroacetyl)-6-trifluoro-
methylquinoxaline-2,3(1H,4H)-dione [sic]

C/«Hs NH-CO CF;
S O S

H3C



1.1 m (7.6 @9H0/4%%67% | uoroacetic anhydride dissolved in 10 m of
t et rahydr of uran were added dropwise to 2.0 g (6.9 mmol) of the product
~obtained in a) in 50 mM of anhy- 10 drous tetrahydrofuran at [err]. The
m xture was stirred at roomtenperature20or 16 h and then concentrated
under reduced4poegs{Z®.3 amdly ¢8INe shbptae ofoExamplé Ny apdi 300 Sml & |
vere obtai ne¢) ks lacdtic acid were heated to 80 C Then 4.5 g (39.3 mmol) of

7-Am no-1-tri flu d t Iuo
3 géﬁggé %gh Qaéﬁ_gd £9Q$§ mixture w F
e e e

presence of5 @egegobtaingd.adi unl car bon (10% The nmi xture was then filtered
and the filtrate was concentrated under reduced pressure. 2.0 g (96% of

product of med-tnMRO (PP+DMSO? ¢ [srél 1ver gsmbt ai.gefer) e ExayplE 65 (48) and

7-(2,5-D net hyl - 1- pyrronI) (tgLflypr ape X? o rifluoro-
nmet hyl qui noxal i ne-2, 3(1H, 4H) - dloﬁé %?ép e%r 91§)0050/44967 20 14.0 ¢

-(39.3 mmuol)_ of the substance of. Exanple 4 and 300 mM of glacial acetic acid
ver e heat e E52PR1¢1® Then 4.5 g (39.3 nmml) of 2, 5-hexanedi one were added.
After 20 mn, the m xture was cool ed

7 (1-Pyrrolyl)- l—trlfluoroacetamldo-s-trlfluoromethquulnoxallne—

2,3(1H,4H)-dione

15 _
FH{-{X)——(I%

20 FsC :

13.0 g (36.5 mmol) of the substance of Examﬁle 4 and 4.8 g

(36.5 mmol) of 2,5-dimethokytetrahydrofuran were reacted as in
25 Example 6. 11.9 g (81%) of product of melting point > 250°C were

obtained.

1H-NMR (Dg-DMSO): & = 6.7 (2H), 6.9 (2H), 7.4 (1lH); 7.6 (1lH) and
ca. 12.5 (broad) ppm
30 ' .
Example 7

1-Acetamido-7-(1-pyrrolyl)-6-trifluoromethylquinoxaline-2,3-

(1H,4H)—-dione
35

XN ﬁIo
40 F3C: C:N o
H

a) 1-Amino-7-(l-pyrrolyl)-6-trifluoromethylquinoxaline-2,3-
45 (1H,4R)-dione



and concent r ¥08Q/4A867 reduced pressure. 13.1 g (77% of product 5 were
obtdined. [err] 10 Exanple 6

7-(1- Pyrrolyl)-l-trlfluoroacetan1do 6-trifluoronethyl qui noxal i ne-
2,3(1H,4H) -dione 15 [err] 13.0 g (36.5 2%l ) of the substance of Exanple 4
and 4.8 g (36.5 mog) (2f. 12mbol) Ned Exaybee r @ Ryeteotiisasl vl dnr ¢80ted e in 25

. Exanple 6. 11.9 atf.M AnaPi oG (@l . BElhdIP dpba&lan[rgfdﬂoxmaéeo@@-a' ned.
[err] 30 Exarrple

1- Acet am do-7 drat 1)5581¥r| £ nugpgnlé‘ w'.N'e(]):xw Ther fgg

35 [err] a) propiarg e RemPEr VAR Aot Ryb e e
(1H, 4H) - di éne we'elsoz Mmreqhhqug: FQ?Fdla%Iﬂ“)bSGﬂuE?( thesagreeus)iphasey ed
in 150 M of ethaasl|extaradted. ¢igh (Fhy2 avetitenf Ther ovgarniod pbredewar tdried
hydr at e dl ssol vednd Ncat¥en¥ratéd Waiddr wedecéd déssibe. N6 )8 4 80%) of prod-

uct were obtained.

10 1H-NMR (D¢-DMSO): & = 6.6 (2H); 6.9 (2H); 7.4 (1H); 7.65 (1H)
and ca. 12.5 (broad) ppm

b) 1-Acetamido-7-(l-pyrrolyl)—-6-trifluoromethylquinoxaline~2,3-

(1H,4H)-dione

15 _ _

1.0 g (3.2 mmol) of the substance obtained in a) and 0.4 ml .

(3.6 mmol) of acetic anhydride were refluxed in 20 ml of

glacial acetic acid for 3 h. The mixture was then

concentrated under reduced pressure and purified by

20 chromatography (eluent: toluene/acetone/glacial acetic acid =
10/10/1). 0.83 g (74%) of product of melting p01nt > 185°C
were obtained.

1H-NMR (Dg~DMSO): & = 2.1 (3H), 6.2 (2H); 6.8 (2H); 7.2 (1H);
25 ' : 7.6 (1H); 11.1 (1H) and ca. 12.5 (broad)

ppm
Example 8

30 1-Acetamido-7-(2,5-dimethyl-1-pyrrolyl)-6-trifluoromethylquin-
oxaline—2,3(1H,4H)—dione

| Hs NH-CO-CH3
35 N N

H3;C
F3C

40 a) 1-Amino-7-(2, S—dlmethyl—l—pyrrolyl)—6-tr1fluoromethy1qu1n—
oxaline-2,3(1H,4H)-dione

12.7 g (29.2 mmol) of Example 5 were stirred in 250 ml of
0.5 M hydrochloric acid at room temperature for 16 h. The
45 mixture was then neutralized by adding dilute sodium
hydroxide solution and extracted with ethyl acetate. The
organic phase was dried and concentrated under reduced



was stirred 395%3’#19P¢3rrperature for 16 h and then neutralized 5 wWith 2
M hydrochl oric acid and subsequent|ly the aqueous phase was extracted with

et hyl acetate. The organic phase was dried and concentrated under reduced

pressure: 6.6 g (80% of prod- uct were2®btained. [err] b)

-1- Acet am do- 7- (1ppqssm.’rq1.| Fhe- residueo waseptyi Diedn by athrameat.cgraphy, dedueditone
15 1.0 g (3.2 mMmebluedetdtetonbspaialobtetieddid &) 1anbA)y m.2(3. 74wl )

of acetic anhydrp@epMshfet! GbkeXS8tdihedOalll fimddidthdy ARivea 26kchdor 3 h.

The m xture was then concentrat ed under reduced pressure and purified by 20
chr omat ogr ap | uent : tol uene t on C|al aC| = 10/

0'5a g (vadh oyt  SrbeRkaAmice el ey L miep L) e nerone B
Exanpl e 8 30 1- AgBiBgxaldneg- ?2361%d4ﬁ’ét‘ﬁypn§ pyrrolyl)- 6 tri fI uor onet hyl qui n-

oxal i ne-2,3(1H, 4H) -dione [err] 40 a)
1- Ami no- 7- (2, 5- dn 0Bt d1yd3. B BM6LP| off Jene- bEbdtetoiobrRl hd Gisi ) and 0.4 ml

oxal i ne- 2, 3(1H 4k 4l 1Ef7a8e,1£ afh§iPide Q;er@(ilg?i@;%e% %fgosxhi r&fe 150
250 m of 1%5 thg{o q_rl tlrho Jemperature re
Cb mix 1¢enti.
m xture wasthennutralzea d|n ute sq %/rom § solutiton and
extracted with ePRYFT Kaduged P "Jreg fé*é"ﬁﬁg YRY dFeaks c‘ﬁh?entrat ed
under reduced ether. The product was flltered off with suction. 4 g (96%)
were obtained. Melting point > 150°C.
15 1H-NMR (Dg-DMSO): & = 1.8 (3H); 1.85 (3H); 2.1 (3H); 5.8 (2H);

7.2 (1H); 8.7 (1H), 11.1 (1H) and ca.
12.5 (broad) ppm

Example 9
20
1-Benzamido-7-nitro-6-trifluoromethylquinoxaline-2,3(1H,4H)—-dione

-0
O,N
F,CKEE
30

2.0 g (6.7 mmol) of the product obtained in Example 3a and 3.1 g
(13.4 mmol) of benzene acid [sic] anhydride were heated at 110°C
_ for 10 min, during which the reaction mixture crystallized com-
. pletely. After cooling, the mixture was treated with ether and
35 filtered with suction. 2.4 g (89%) of product of melting point
196-197°C were obtained.

1H-NMR (Dg-DMSO): & = 7.5-7.8 (4H); 8.0 (2H); 8.1 (1H); 12 (1H)
. and 12,8 (broad) ppm
40
Example 10:
N—(7—N1tro-6—tr1fluoromethquulnoxallne-z 3(1H, 4H)-dlon— -yl)—N'—

phenylurea
45



0050/ 44967 290PPLA486T. The residue was purified by chromatography (el uent:
t ol Uene/ acet one/ gl aci al- acetic acid = 10/10/1). 7.2 g (74% of product wer e
.obtained and i medi ately reacted further. 5 b)

1- Acet ami do- 7- (2, 5-di net hyl - 1- pyrrolyl)235 trifluoronethyl -

qui noxal i ne-2, 3(1H, 4H)-dione 1.3 g (3. of the product obtained in a)
and 0.4 m (4.2 mol) of acetic Cﬁ:%éi}? Eflgﬁed in 50 mM of gla- 10
cial acetic.acid for 1 h. The nr ure was cofitehtrated under reduced

pressure and the residu q?)wrth ether. The product was filtered
off with suction. 1.4 g tained. Melting point > [err]. [err]
Exanpl e 9 20

1-Benzanido-7-nitro-6-tr$4?uoronf§h§?qU|noxallne 2,3(1H, 4H) -di one 25 [err]
30 2.0 g (6.7 nmol) of the product obtained in Exarrple 3a and 3.1 g (13.4
mol ) of benzene acid [sic] anhydride were heated at [err] for 10 mn,

during which, t;Peg{ (%a?tra,ggl{n & ﬁf&ﬁ}c%sbkéggn é( 3d°\f fe ool i ng, |
e e e el i s

methylamlno)pyrldlne were heated in 10 ml of anhydrous dlmethyl-
formamide at 130°C for 90 min. After cooling, the mixture was
partitioned between ethyl acetate and water, and the organic
phase was dried and concentrated under reduced pressure. The res-

15 idue was crystallized from methylene chloride/h—pentane, result-
ing in 1.8 g (57%) of product of melting point > .240°C.

. 1H-NMR (Dg-DMSO): & = 7.0 (1H); 7.3 (2H); 7.4 (2H); 7.7 (1H); 8.2
(1H); 9.3 (broad, 1H); 9.5 (1lH) and ca. 12.7
20 (broad) ppm

Example 11:

7-Amino-l-benzamido-6-trifluoromethylquinoxaline-2,3(1H,4H)-dione

25
Y
H,N
. S84
F;C
2.2 g (5.6 mmol) of the product of Example 9 were dissolved in
35 200 ml of methanol and, after addition of 0.5 g of palladium/car-
bon (10%), hydrogenated. The mixture was then filtered and the

filtrate was concentrated under reduced pressure. 1.9 g (94%) of
product of melting point > 250°C were obtained.

40 1H-NMR (De-DMSO): & = 5.6 (2H); 6.7 (1H); 7.3 (1H); 7.5-7.8 (3H);
.0 (2H); 11.7 (1H) and ca. 12.2 (broad) ppm

Example 12:

45 N—(7—Amino—6—trifluoromethylquiﬁoxaline~2,3(1H,4H)—dion—1—yl)-N'-
phenylurea



Exanpl e 10: 0050/44967
N-(7-Nitro-6-trifluoronethyl qui noxal i ne-2,3(1H, 4H) -dion-1-yl)-N -

phenyl urea 45 2.3 g (7.9 mol) of the product obtained in Exanpl e 3a,
1.0,g 10 (8.7. mwol) of phenyl isocyana@4 and a spatula tip of 4-(N, N-di-
met hyl am no) pyridine were heated in 10 m o nhydr ous di net hyl - fornmam de

at [err] for 90 mn. After cool i ngg-tieow e \ag partitioned between
et hyl acetate and water, and the prganic p W&s aried and concentrated

under reduced pressure. ﬁ;ﬁ res- {5 bdue was crystallized from nethyl ene

chl ori de/ n-pentane, resu f 8 g (57% of product of nelting point
> [err]. [&rr] Exanple 11; '

7-Anino-l-benzanido-6-tr#%¢uorond§hy€huinoxaline-2,3(1H,4FD-dione 25 [err]
2.2 g (5.6 mol) of the product of Exanple 9 were dissolved in 35 200 ml of
met hanol and, after addition of 0.5 g of palladiunfcar- bon (10%,

hydr ogenat ed, The mi_xtur dfhen filtered ang.t filtrate was

Concontr at edt e (e BIEEH T dTh BOVASIS WETpORSREd L, PR LIRS a5 g

- poi nt > [ &Pr[3vwkmmadft af nthe FUPSERNER Qfp/Exapple 410 in 50 ml of glacial

N- ( 7- Ami no- 6atetid wodidnet habbanti 120%¢ | (ref2ngf 1 HrhE-miditore lwad Jthin- cooled

phenyl urea and the precipitate was filtered off with suction. The filtrate
was concehtrated_under reduced pressure and the resulting precip-
itate was treated with ether. The product obtained in this way

15 was filtered off with suction. The yield obtained was 1.3 g

(94%), melting point > 250°C. '

1H-NMR (D¢-DMSO): & = 5.6 (2H); 6.95 (1H); 7.0 (1H); 7.1-7.5 (5H);
' 8.4 (1H); 8.8 (1H) and ca. 12.2 (broad) ppm

20 :
Example 13:

1-Benzylamido—7-nitro—-6-trifluoromethylquinoxaline-~2,3-

(1H,4H)—-dione [sic]
25

— CO— CH —(( ) (sic]

O;N IN]EC)
. X
N
FC N O

3.0 g (10.3 mmol) of the substance of Example 3a and 4.9 g

35 (20.6 mmol) of phenylacetic anhydride were reacted as in Example
9. 3.6 g (86%) of product of melting point 232-233°C were
obtained.

lH-NMR (Dg-DMSO): & = 3.8 (2H); 7.1-7.5 (5H); 7.7 (1H); 7.9 (1H),
40 11.5 (1H) and 12,8 (1H) ppm

Example 14:

7-Nitro-1l-(o-tolylamido)-6-trifluoromethylquinoxaline-2,3-
45 (1H,4H)-dione [sic]



0050/ 44967 290B@/AR9672> ¢ (22 mol) of iron powder were added in portions
to .5 g 10 (3.7 mmol) of the substance of Exanple 10 in 50 m of gl aci al
atetic acid at about [err] (reflux). The m xture was then cooled and the
precipitate was filtered off-with sucti2fh. The filtrate was concentrated
under reduced pressure and the resulti ngHggCecip- itate was treated with
ether. The product obtained in this way 15 was\filtered off with suction.
The yield obtained was 1.3 g (94%Nygo=l t > 250 C. [err] 20 Exanple
13: 1-Benzyl am do-7-nitro-6-trifl doronethyl Qui%hoxal i ne-2, 3- (1H, 4H) - di one

[sic] 25 [err] 3.0 g (1003N N. L Re substance of Exanple 3a and 4.9 g
35 (20.6 n®ol) ‘of phenyl acet hydfi de were reacted as in Exanple 9. 3.6
g (86% of product of melgt4 grl were obtained. [err] Exanple 14:

7-Nitro-1-(o-to|y|anido)-é-trifluqionethquuinoxaline-2, 3- 45 '
(1H, 4H) - di one [sic]
4.9 g (20.6 mmol) of o-tolylacetic [sic] anhydride and 3.0 g
10 (10.3 mmol) of the substance of Example 3a were reacted as in
Example 9. 4.1 g (97%) of product of melting point 253-254°C were
obtained.

1H-NMR (De-DMSO): & = 2.4 (3H); 7.3-7.5 (3H); 7.6-7.8 (2H); 8.1
15 ~ (1H), 11.8 (1H) and 12.9 (broad) ppm

Example 15:

1-(4-Methoxybenzamido}~-7-nitro-6-trifluoromethylquinoxaline-2, 3~

20 (1H,4H)-dione

HN— o—@-o-cm
25 - : OzNKINIO
) F;C ;g O

30 5.8 g (19.3 mmol) of 4-methoxybenzoic anhydride and 2.8 g
(9.7 mmol) of the substance of Example 3a were reacted as in
Example 9. 3.2 g (77%) of product of melting point > 240°C were
obtained.

35 1H-NMR (Dg-DMSO): & = 3.9 (3H); 7.1 (2B); 7.7 (1H); 8.05 (2H); 8.1
" (1H); 11.8 (broad) and ca. 12.7 (broad) ppm

Example 16:

40 7—Nitro—6—trifluoromethyl—1—(4—trifluoromethylbenzémido)quin—
oxaline-2,3(1H,4H)—-dione

II\TH—CO—@O—C}h [sic)
OzN]@[NIO
F,C NSO

45



0050/ 44967 2605@/439679 g (20.6 nmol) of o-tolylacetic [sic] anhydride and
3.0°g 10 (10.3 mml) of the substance of Exanple 3a were reacted as in
Exanmple 9. 4.1 g (97% of product of nelting point [err] were obtained.
[err] Exanple 15: 26

1- (4- Met hoxy@eﬁ dg)mzom Ufotﬁetéﬁﬁdﬁﬁeenskhﬂam@oaal ame-R.83g 20
ool 3; b1 oF kol SN e saiiyl o
9. 3.2 g (7798 E‘Sdgr:t (t)l’fgngﬁi?h fpé’FnBuSt F‘Flﬁr}‘% Bt |neaw[erreFB

Exanpl e 16: @@tained.

7-Nitro-6-5rifluoronethyl-1-(4- trifIuoronethylbenzanido)quin-

oxal i ne- 2, 3(m4mw(dg-cumo[)era]- 7.70Q38) 44057 (26); 8.75 (3H); 12.2 (1H) and
12.9 (1H) ppm o

Example 17:
-10 ' .
1-Benzamido-7-(3—formyl—1-pyrrolyl)—6-trifluoromethquuihoxaline—
2,3(1H,4B)—-dione

15 NH—CO—( )

20

1.8 g (4.9 mmol) [lacuna] and 0.8 g (4.9 mmol) of
2,5-dimethoxytetrahydrofuran-l~yl-carbaldehyde [sic] were
refluxed in 40 ml of glacial acetic acid for 30 min. The mixture
25 was then concentrated under reduced pressure and the residue was
purified by chromatography (eluent: toluene/acetone/glacial
acetic acid = 40/40/1). Yield: 2.0 g (91%), melting point > 210°C.

1H-NMR (Dg-DMSO): & = 6.6 (1H); 7.1 (1H); 7.5-7.75 (5H); 7.8 (1H);
30 | - : 8.0 (2H); 9.75 (1H); 11.8 (broad) and 12.8
(broad) ppm

Example 18:

35 N-(7-(3-Formyl-l-pyrrolyl)—-6-trifluoromethylquinoxaline-2, 3-
(1H,4H)-dion-1-yl)-N’-phenylurea

NH‘—- CO—-NH-@

a0 OHC-Cf\I
| FzCJ@(

45



2.7 9 (9.5 nﬂBPP/&f‘gtsﬂe substance of Exanple 3a and 3.8 g (9.5 mml) of
p-trifl uorobenzoic [sic] anhydride were reacted as in Exanple 9. 3.9 g
(91% of product of nelting point > [err] were obtained. 5 [err] Exanple
17: .10 1-Benzami do-7-(3-formyl-1-pyrrol%T)-6-trifluoronethyl qui noxal i ne-
2, 3( 1H, 4H) - dilobeg 1.9 mmol) of the substance ofNEx&pI 12 and 0.46 derr] 1.8

(4 9 mol ) (bl gchisaly ¥2d20584 ndthoRyt&Btahydrofuran-1-yl-carbaldehyde
5- di et hoxig% aeeg%ﬂasy' %ﬁ?ﬂéﬂﬂ@%‘jeﬂéiﬂ M95Cq" el4KCtheRiAQ M

of gI aci al etl Lcﬁﬁglé xture 25 was then concent r at ed
under reduce§® ?'éss fAd the residue was purlfled by chromat ogr aphy
(eluent: t& uene/ acetone/ glacial acetic acid = 40/40/1). Yield: 2.0 g
(91%, melti AB-NMNR r(De>DMS) :CO Feb+§ EHnpPed4B:1 IZH); 7.3 (2H); 7.4 (2H);
N-(7-(3-Fornyl-1-pyrrolyl)-6-trifleorimyet ayy grimgxal.enet®) ;3-9.2 (broad);
(I'H 4H)-dion-1-yl)-N -phenyl ureag[£rfdroda); 9 WIARJ48Rd &4. 12,7 (broad)
ppm
10
Example 19:

1-Benzamido-7-(3-(4-benzyl-1-piperazinylmethyl)-1~pyrrolyl)-
6—-trifluoro-methylquinoxaline-2,3(1H,4H)—dione

.HN—CO
o T
20 <;<:::> IB(;]:::]:££]§()

25 1.3 g (2.9 mmol) of the product 17, 1.0 g (5.9 mmol) of
4-benzylpiperazine and 0.35 g (5.9 mmol) of glacial acetic acid
were dissolved in dimethylformamide/ethanol (1:1) and, at room
temperature, 0.18 g (2.9 mmol) of sodium cyanoborohydride was
added in portions. The mixture was stirred for 16 h and then

30 concentrated under reduced pressure, and the residue was
partitioned between ethyl acetate and agueous sodium bicarbonate
solution. The organic phase was dried and purified by
chromatography (eluent: toluene/methanol/dimethyl-
formamide/glacial acetic acid = 10/7/1/1). Yield: 0.83 g (47%);

35 melting point 199-201°C.

1H-NMR (Ds—DMSO)- 0 = 2.3-2.6 (8H); 3.4 (4H); 6.1 (1H); 6.75 (1H);
6.8 (1H); 7.2-7.4 (6H); 7.5 (2H); 7.6 (1lH);
7.65 (1H); 8.0 (2H) and ca. 12 (broad) ppm
40 ' ' '
Example 20:

1-Benzamido-7-(3—(N-benzylaminomethyl)-1-pyrrolyl)-6-trifluoro-
methyl-quinoxaline-2,3(1H,4H)-dione
45



1.1 g (2.9 mRA50/K496¥% substance of Exanple 12 and 0.46 g (2.9 mol) of
*2, 5-"di net hoxyt et rahydr of uran- 1-yl - car bal dehyde [sic] were reacted as in
anple 17. Yield: 1.05 g (81%, nelting point > 250 C. 5 [err] 10 Exanpl e
19: _1-Benzami do- 7- ( 3- (4- benzyl - 1- pi per a2Bnyl net hyl ) - 1- pyrrol yl ) -
6-trifluoro- met hyl qui noxal i ne-2, 3(1H, 4H)-dione 15 [err] 25 1.3 g (2.9 mmol )
of the product 17, 1.0 g (5.9 nnDI) of 4- benzylplpera2|ne and 0.35 g (5.9
nol ) of glacial acetic acid were dissolved_in e for nlde/ethanol

(1:1) and, at roomte erature 18 g (2NH 77, 0 3 [sic]
cyanobor ohydri de wag '~‘K§§n : Eée ity Xt ure was stlrred for 16 h
and then 30 concent C er re, and the residue was
partitioned between ethyl acetate apd dque sodi um bi car bonat e solutlon
. The organi c phase was dried andﬂﬁéEif ed iy éhronatography (el uent:

t ol uene/ net hanol / di net hyl - fornmam de/ gl acral acetic acid = 10/7/1/1)-.
Yield: 0.83 g (47@@ 35 nelting point [err]. 40 [err] Exanple 20:

1- Benzam do- 7 g benzylanlnonethyl -1 - pyr roEyI) 6-trifluoro-._-
met hyl - quﬂ'fbxla i Ael2; 3EAQLHPE JHhm Supgtance of Example 17 and 0.31 g

(2.9 mmol) of benzylamine were reacted as in Example 19. Yield:.
0.6 g (39%), melting point > 235 °c.

1H-NMR (Dg-DMSO, CD3;COOD): & = 3.
: 6.

\10\
uhN

(1H); 6.75 (1H);
(6H); 7 5 (2H);
7.6 (1H); 7.7 (1H); 8,0 (2H) and
ca. 12 (broad) ppm

15

Example 21:

20
7—Am1no-1-benzylam1do—6-tr1fluoromethquulnoxa11ne—2 3-
{1H,4H)-dione [s1c]

25 | :
NH—CO ~CH, —Q
HzNJ@E
F3C
3.4 g (8.3 mmol) of the substance of Example 13 were reduced with

2.8 g (49.%2 mmol) of iron powder as in Example 12. Yield: 2.3 g
(75%), melting point > 200°C.

30

35
IH-NMR (D¢-DMSO): & = 3.75 (2H); 5.6 (2H); 6.7 (1H); 7.2-7.5 (6H);
ca. 11.3 (1H) and ca. 12 (broad) ppm

Example 22:

40 )
7-Amino—1-(2-methylbenzamido)-6~trifluoromethylquinoxaline-2,3-
(1H,4H)-dione

45



0050/ 44967 2080350/44863 (2.9 nmvl) of the substance of Example 17 and 0.31 g
(2.9 mol ) of benzylamne were reacted as in Exanple 19. Yield: 0.6 ¢
(399, nelting point > [err]. [err] Exanple 21: 20
7-AUino-l-benzylanido-G-trifIuOronethyImwinoxaline 2,3- (I H 4H)-di one [sic]

25 30 [err] 3.4 ¢ (HgG rrrml) of the substance of
Exanpl e 13 were reduced with 2.8 g (49.9.mmol) on powder as in Exanple
12. Yield: 2.3 g (75%, nelting poi ntN:I-I['E'r(EQ) rr] Exanple 22: 40

7- Am no- 1- ( 2- nethylbenzanldo trlfl thqu oxal i ne- 2, 3-

(1H, 4H) - di one 45 [err] 3 of t he substance of Exanple 14
were reduc® with 10 3 g (53 on powder as in Exanple 12. Yield:

2.9 ¢

3.6 g (8.8 mmol) of the substance of Example 14 were reduced with
10 3 g.(53 mmol) of iron powder as in Example 12. Yield: 2.9 g
(88%), melting point > 250°C.
IH-NMR (Dg-DMSO): & = 2.5 (3H); 5.7 (2H); 6.9 (1H); 7.3 (1H); _
' 7.3-7.6 (3H); 7.8 (1H); 11.5 (broad) and 12
15 (broad) ppm
Example 23:

7-Amino-1-(4-methoxybenzamido)~-6-trifluoromethylquinoxaline-

20 2,3(1H,4H)-dione
NH—— co —@— OCH;,
25 H;N @
F:C

30 2.7 g (6.4 mmol) of the substance of Example 15 were reduced with
2.1 g (38.2 mmol) of iron powder as in Example 12. Yield: 2.3 g
(92%), melting point > 250°C.

1H-NMR (De~DMSO): & = 3.9 (3H); 5.6 (2H); 6.8 (1H); 7.1 (2H); 7.25
35 (1H); 8.0 (2H); 11,5 (broad) and 12.0
(broad) ppm

Example 24:

40 7—Amind—s-trifluoromethyl-l-(4-trifluoromethylbenzamido)qﬁin—
oxaline-2,3(1H,4H)—dione

45



(88%, neltifO5PARAP6Z [err]. [err] Exanple 23:

7- Arfi no- 1- ( 4- met hoxybenzami do) - 6-tri fl uor onet hyl qui noxal i ne- 20

2;3(1H, 4H)-dione [err] 30 2.7 g. (6.4 mol) of the substance of Exanple 15
were reduced with 2.1 g (38.2 mmol ) of 30 on powder as in Exanple 12. Yield:
2.3 9 (92%, nelting point > [err]. [err] Exanple 24: 40

7- Am no-6-trifluoronethyl-1-(4-trifluoronet benzam do) qui n-

oxal i ne- 2, 3(1H, 4H) - di one 45 04400 OCH3. 7 ¢sf8)0 mml ) of the
subst ance of Exanple 16_were reddced with 1 .7 g (48.0 mmol ) of iron
powder as in Exanpl e 12HaNigpk  NZQ (80%, nmelting point > [err]. [err]
Exanpl e 255 1-Benzyl am do- or I -1-pyrrolyl)-6-trifluoronethyl quin- 20
oxal i ne- 2, 3(1H, 4H) - di on&,Cs1s N:EOSO 2.1 g (5.6 mol) of the substance
of Exanple 21 and 0.9 ¢ . H : ' _

3.7 g (8.0 mmol) of the substance qf Exémple 16 were reduced with
10 2.7 g (48.0 mmol) of iron powder as in Example 12.

Yield: 2.7 g (80%), melting point > 250°C.

1H-NMR (Dg-DMSO): & = 5.6 (2H); 6.8 (1H); 7.3 (1H); 8.0 (2R); 8.25
15 : (2H); 12.0 (1H) and 12.2 (1H) ppm

Example 25:

1—Benzylamido-7—(3-formyi—l—pyrrclyl)-6—trifluoromethquuin—
20 oxaline—2,3(1H,4H)-dione [sic]

25

30 2.1 g (5.6 mmol) of the substance of Example 21 and 0.9 g
(5.6'mmol) of 2,5-dimethoxytetrahydrofuran-3-ylcarbaldehyde [sic]
were reacted as in Example 17. Yield: 1.5 g (61%), melting point
212-214°cC. *

35 1H-NMR (D¢-DMSO): O = 3.7 (2H); 6.6 (1H); 7.0 (1H); 7.1-7.4 (6H);
' 7.6 (1H); 7.7 (1lH); 9.8 (1lH); 11.5 (broad)
and 12.5 (broad) ppm

Example 26:

40 _
7-(3-Formyl-1l~pyrrolyl)-1-(2-methylbenzamido)-6-trifluoromethyl
quinoxaline-2,3(1H,4H)-dione

45



(5.6 nmml ) oP05044488dt hoxyt et r ahydr of ur an- 3- yl car bal dehyde [sic] were
reacted as in Exanple 17. Yield: 1.5 g (61%, nelting point [err]. 35 [err]
(D6-DMSO): [err] = 3.7 (2H); 6.6 (1H); 7.0 (1H); 7.1-7.4 (6H); 7.6 (1H);

- 7.7.(1H); 9.8 (1H); 11.5 (broad) and 123% (broad) ppm Exanple 26: 40

7- (3 Fornyl -1 -pyrrolyl)-1-(2- nethylbenzanrdgy:6 trrfluoronethyl

qui noxal i ne- 2, 3(1H, 4H) - di one 45 31 [err] 2 3 (7.1 mol ) of the

subst ance of Exarrpl e 22 and 1.2

2, 5- di et hoxyt etrahyq%ﬁb_z@rl yI car al dehyde c] were reacted as in

Exarrpl e 17. Yield: 2 ™ Opoint 188-190 C. [err] Exanple 27:
20 7-(3-FoBdnyl -1-pyrrolyl)- @ hoﬁbenzam do)-6-trifluoronethyl -

qgui noxal i ne- 2, 3( 1H, 4H) - d|o [err] 2.1 g
(5.3 nol) - of the substance of ExarrpIHa 23 and 0.9 g (5.3 mmol) of
2, 5- di met hoxyt et r ahydr of ur an- 1-yl car baI dehyde [sic] were reacted as in

. ‘ . 0
Exanpl e 17. 3818 2P uBot Y208 +nleshb %A Ve Example 22 and 1.2 g
10 (7.1 mmol) of 2,5—dlmethoxytetrahydrofuran-l—ylcarbaldehyde [sic]

were reacted as in Example 17. Yield: 2.5 g (77%), melting point
188-190°C.

1H-NMR (Dg-DMSO): & = 2.4 (3H); 6.6 (1H)} 7.1 (1H); 7.3-7.5 (3H);

15 7.6 81H) [sic]; 7.7 (2H); 7.8 (1H); 9.8
(1H); ca. 11.5 (broad) and ca. 12.7 (broad).
ppm

Example 27:

20 _
7-(3-Formyl-1l-pyrrolyl)-1-(4-methoxybenzamido)-6-trifluoromethyl-
quinoxaline-2,3(1H,4B)-dione

25 ' : Hll\I—CO —@-ocn;

30

2.1 g (5.3 mmol) of the substance of Example 23 and 0.9 g

(5.3 mmol) of 2,5-dimethoxytetrahydrofuran—-l-ylcarbaldehyde [sic]

were reacted as in Exémple 17. Yield: 2.3 g (92%), melting point
35 > 200°C. :

1H-NMR (D¢-DMSO): & = 3.8 (3H); 6.6 (1H); 7.0-7.1 (3H); 7.6 (1H);
7.7 (1H); 7.8 (1H); 8.0 (2H); 9.7 (1H); 11.7
(broad) and 12.7 (broad) ppm
40
Example 28:

7-(3-Formyl-1-pyrrolyl)—-6-trifluoromethyl—-1-(4-trifluoromethyl-
benzamido)quinoxaline-2,3(1H,4H)-dione
45 -



[err] 40 Exa98F8/28?67 '

7-(3-Fornyl -1-pyrrolyl)-6-trifluoronethyl-1-(4-trifluoromnethyl -

_ benzami do) qui noxal i ne- 2, 3(1H, 4H) - di one 45 0050/ 44967 32 [err] 2.5 g (5.8
mol) of the substance of Exanple 24 af® 0.93 g 10 (5.8 mmol) of

2, 5- di met hoxyt et r ahydr of ur an- 1- yl car hal dehyde [ were reacted as in

Exanple 17. Yield: 2.6 g (89%, nelti -polCht ChFs[err] Exanple 29: 20

1- Benzam do-7-(1-pyrrolyl)-6 i f1 uorofet hyl qui aline-2,3- (IH 4H)-di one

[err] 1.4 g (3.8 mmol ) OHC substancg ofgExanple 11 and 0.51 g (38.4

mol ) of 5- di et hoxyt et r ahydr ofy#f we reacted as in Exanple 17. Yield:

1.1g¢g (70A§ melting point > [er lerr N\ Exanpl e 30: 40

1- Benzam do- 7- ( 3- benzanm donet - 10 pyrﬂol ﬁ) -6-trifluoronethyl -

qui noxal i ne- 2, 3( 1H, 4H) - di one 45

2.5 g (5.8 mmol) of the substance of Example 24 and 0.93 g

.10 (5.8 mmol) of 2,5-dimethoxytetrahydrofuran-l-ylcarbaldehyde [sic]
were reacted as in Example 17. Yield: 2.6 g (89%), melting point
> 230°C.

1H-NMR (Dg—-DMSO): & = 6.6 (1H); 7.1 (1H); 7.6-7.9 (3H); 8.0 (2H);
15 8.3 (2H); 9.7 (1H) and ca. 12 (broad) and

' ca. 12.8 (broad) ppm

Example 29:

20 1-Benzamido-7-(1l-pyrrolyl)-6-trifluoromethylquinoxaline-2,3-
(1H,4H)—-dione

g w0
KI

1.4 g (3.8 mmol) of the substance of Example 11 and 0.51 g
(38.4 mmol) of 2,5-dimethoxytetrahydrofuran were reacted as in
Example 17. Yield: 1.1 g (70%), melting point > 250°C. -

30

35 1H-NMR (Dg~DMSO): & = 6.2 (2H); 6.9 (2H); 7.3 (1H); 7.5-7.8 (4H);
: 8.0 (2H) and ca. 12 (broad) ppm

Example 30:

40 1-Benzamido-7-(3-benzamidomethyl-1-pyrrolyl)-6-trifluoromethyl-
quinoxaline-2,3(1H,4H)-dione

45



0050/ 44967 390PQ/ARoLY

N- (2, 5- Di met hoxyt et r ahydr of ur an- 2-yl et hyl ) benzamni de [sic] 10 10 g (62
nhol ) of 2-am nonet hyl -2, 5-di net hoxyt et rahydrofuran [sic] and 17 n1 (123
mol) of triethylamine were dissolved i$100 m of anhydrous
tetrahydrofuran. At [err], 7.2 mM (62 mml) of benzoyj=ghl ori de were added
dropwi se and the m xture wgs 15 stirredNH~—~ECO 1 h. The mxture
was filtered and the filtrafe wasmgoncentrated under Yeduced pressure. 17 g
of crude product were re inqydie}ely reacted further. 20 b)

1- Benzam dq- 7- ( 3- benz met hyl - rifluoro-
nethquU|n5XaI|ne 2, 3( , 4H) - di one (4.1 mmol) of the product 11 and
1.2 g (4.5 mmol) of 25 t he pr ddGct ne@in a) were refluxed in 70

t
m of acetic acid for 5 min. The m.xture mgi t hen concentrated under
‘reduced pressure and the resutting oil was crystallized from

tetrahydrofuggn/ﬁL frs— kﬂo§§té%ﬂ5h§aéd%uréﬂﬂ2L&ﬂﬂefﬁ&i¥béﬁzkﬁiﬁé [sic}
(deconposi,ti on) . ferr :
Benzan1&§ 7- (3 trlfluoroacetan1do %I-l-
g (62 mmol) of . 2—am1no ethyl-2, 5-dlmethoxytetrahydrofuran
[s1c] and 17 ml (123 mmol) of triethylamine were dissolved in
100 ml of anhydrous tetrahydrofuran. At 0°C, 7.2 ml (62 mmol)
of benzoyl chloride were added dropwise and the mixture was
15 stirred at 0°C for 1 h. The mixture was filtered and the
filtrate was concentrated under reduced pressure. 17 g of
crude product were obtained and were 1mmed1ate1y reacted

further.

20 :
b) 1-Benzamido-7-(3-benzamidomethyl-l1-pyrrolyl)-6-trifluoro-
methylquinoxaline~2,3(1H,4H)-dione

1.5 g (4.1 mmol) of the product 11 and 1.2 g (4.5 mmol) of
25 the product obtained in a) were refluxed in 70 ml of acetic
acid for 5 min. The mixture was then concentrated under
reduced pressure and the resulting oil was crystallized from
tetrahydrofuran/ether. Yield: 1.2 g (54%), melting p01nt
> 190°C (decomposition). -
30 :
1H~-NMR (Dg-DMSO): & = 4.4 (2H); 6.2 (1H); 6.8 (2H); 7.3 (1H);
7.4-8.0 (11H); 8.8 (1H) and ca. 12
(broad) ppm

35 Example 31:

1-Benzamido-7-(3-trifluoroacetamidomethyl-1- |
pyrrolyl)-6-trifluoromethylquinoxaline-2,3(1H,4H)—-dione

.
- NH_CO_@

40



pyrroI yl) - 6 t9PFP {43621 hyl qui noxal i ne- 2, 3( 1H, 4H) -di one 40 O [err]

0050/ 44967 34 a) Preparation of _

N ((2, 5-di net hoxyt etrahydrofuran-3-yl)nethyl)- trifluoroacetam de 50 g
(0.31 nol) [lacuna], 31.7 g (0.31 nol) @4 triethylanine 5 and a little

4- (N, N-di met hy) anesepapatich nef Wei(§ 2¢ 5 sdimettdxiyie Bbdhydrofhranhy-erlguethy hpt

and, at O to [errdrifiRotoldcéfamikiem! ) of trifluoroacetic anhydride
di ssolved in 100 m of anhydrous et her were added dropw se. The m xture was

then stirred for ubsequent | ter

concentrated und rgegﬁcag qs[ﬁf“gux9’b' ;ﬂtjdiorg ﬁp%\f r’oﬂ% qiq’glgﬁlf‘%\? ned
and were reficted 3ng tahéﬁ-tﬁ% I‘ﬂ)‘dt“ Nuﬁwhmmm%aﬂwnebyere d155°1"ed in
~1- Benzanmi do- 7- ( 3-300 filuof oakydunugoethery |antt, ppkr 6| 4o )5°6-165-1 15 (0.31 mol)
fluoromet hyl qui noxgltirigldoBdédddtik) afghpdmeide Aigs6Bved MID1POOHL tdF anhpdtonse
of Exanple 11 andpghel Qe(.-é £ad8® lakopfrisdre 'ﬂﬂéoﬁ“\!ﬁ{:uf@tvﬁsneﬁeh Ns 18y PRI or

refluxed in 100 (rjﬁun(?er %@ %?:tl cwg&r& fwgrtflﬂaggln gdnaﬁg ure was 20

t hen conceyérate S, Cr taII zed

from et her 7 Pet r ol FNFS é‘itﬁére r@eﬁrr guregda “r?m gp8 ntog f“é?‘i]

were obtained and were reacted further without further
_purlflcatlon.

b) 1-Benzamido-7-(3-trifluoroacetamidomethyl-1-pyrrolyl)—6-tri-
15 fluoromethylquinoxaline-2,3(1H,4H)~-dione :

3.0 g (8.2 mmol) of the substance of Example 11 and 2.1 g
(8.2 mmol) of the product obtained in a) were refluxed in
100 ml of glacial acetic acid for 10 min. The mixture was

20 then concentrated under reduced pressure and the residue was
crystallized from ether/petroleum ether. Yield: 4.0 g (91%),
melting point 146-149°C.

1H-NMR (Dg-DMSO): & = 4.25 (2H); 6.2 (1H); 6.8 (2H); 7.3 (1H);
25 7.5~7.8 (4H); 8.0 (2H); 9.75 (1H); 11.8
(1H) and 12.7 (broad) ppm

Example 32:

30 7—(3—Aminoﬁethyl—1—pyrrolyl)—1-benzamido—6—trifiuoromethyl—
quinoxaline-2,3(1H,4H)-dione

35 ' NH—-CO —@
\ N :
40

3.5 g (6.5 mmol) of the substance of Example 31 were dissolved in
35 ml of tetrahydrofuran, and 0.47 g (19.5 mmol) of lithium
hydroxide dissolved in 50 ml of water were added, and the mixture
was stirred at room temperature for 1 h. The tetrahydrofuran was
45 then removed under reduced pressure and the resulting agueous
phase was neutralized with 1 M hydrochloric acid. The precipitate



Exanpl e 32: 3959/f§9§7n' nonet hyl - 1- pyrrol yl)-1-benzam do-6-trifl uoronethyl -
qui foxal i ne- 2, 3(1H, 4H)-di one [err] 40 3.5 g (6.5 nmmol) of the substance of
.Exanpl e 31 were dissolved in 35 m of tetrahydrofuran, and 0.47 g (19.5
mol) of |ithium hydroxide dissolved i %50 ml of water were added, and the-

m xture was was rfiddexedr opMMvidtiipenativre. frdeld: h2.Mhe (Bak ) ahypeltchngr poimkas 45
t hen renoveds ussiec.r educed pressure and t-he resulting aqueous phase was
neutralized.with 1 M hydrochloric acid. The precipitate 35 was filtered

off with suc _Yiel ( ot [ Ex I 3: 10
N-(1- Benzam %fb%%mt I(PFT%DSITEPI‘]W% (‘SQHFF n%ng ?‘ l-§ HH)’ 78 ?m%

di on- 7-yl ) 33-pyrrol yl ) met hyl - N -pRsriyBuk $8) 0 4102025) Y & £18) imbl 48 dlBhe
subst ance of Exanple 32, O. 33 g ¥ A2pfol(bredd)plPpmy| i socyanate and a .
spatula tip of 4-(N, N-'di met hyl am no) pyri di ne were heated in 25 m of

di met hyl f or nrBgag§rataserr] for 15 mn. The mixture was then concentrated
under reduced pressure and the residue was 25 crystallized from nethyl ene

0 i S . 7 -
chl orf de/ §hngr 1Y 2ldnadindad dA91b1ubBAd A1 B0 Rhxa 112051 5 fiESAHTROST L on)
dion-7-yl)-3-pyrrolyl)methyl-N’-phenylurea

15 ' @ INI'?L /\@ ' NH—.—CO —-@

20 1.1 g (2.5 mmol) of the substance of Example 32, 0.33 ¢
(2.7 mmol) of phenyl isocyanate and a spatula tip of
4-(N,N—-dimethylamino)pyridine were heated in 25 ml of
dimethylformamide at 120°C for 15 min. The mixture was then
concentrated under reduced pressure and the residue was

25 crystallized from methylene chloride/ether. Yield: 1.1 g (79%),
melting point > 190°C (decomposition).

1H-NMR (D¢-DMSO): & = 4.1 (2H); 6.2 (1lH); 6.25 (lH); 6.7-6.9 (3H);
7.1-7.8 (9H); 8.0 (2H); 8.4 (1H) and ca.
30 12.2 (broad) ppm :

Example 34:

1-(2-Methylbenzamido)~7-(3-trifluoroacetamidomethyl-1-pyrrolyl)-
35 6-trifluoromethylquinoxaline-2,3(1H,4H)—-dione

H;C

0 F3CJOL§ - we()
KI X,

45 8 g (21.1 mmol) of the substance of Example 22 and 6.5 g .
{(25.3 mmol) of the substance of Example 3la were heated in 200 ml
of glacial acetic acid at 110°C. After 30 min, a further 3.3 g



[err] Exanpl 0059/44967 _

1- (Z- Met hyl benzam do) - 7- (3-tri fl uoroacet am donet hyl - 1-pyrrol yl)- 35
6-trifluoronethyl qui noxaline-2,3(1H, 4H)-dione [err] 45 8 g (21.1 nmol) of

t he.subst ance of Exanple 22 and 6.5 g (¥.3 nmmol) of the substance of

Exanpl e 3la eeeé mailgd ofntRd Gubstahcgl af iFAlamptet 3Ta amre atdé¢ds rand After 30
mn, a furthgeairy Yas cdftidued f'E!E’DllB @in ! MpeSHbotBRC fadl thx@Huweedla were

added, and nssis “&fﬂz}%’c@?“t“ﬁsf‘tﬁ‘aﬁ e L R P e
and concent rﬁFgﬁaaYFr{ 1F§dﬁ’é‘iza° QEEﬁ?%e e§ F%%‘Pc p\ﬁégsﬁ%htaﬁep with
ether and {5 Feeidee Jfes M?ﬁt%%dﬂtanetl\@’él@d £ &eﬁeftﬁ%m | #45Hd Boi nt
[err] (decon@ésidi okf).l gel87%Exaepténgpoint 240-243°C (decomposition).
7- (3- Ami nonet hyl - 1- pyrrol yl )-1-(2-net hyl benzam do)-6-trifluoro- 15

t hyl 0L .5 Ys I th
gﬁbs?aﬂg;ng?aﬁ&%ﬁﬁ%ﬂ%@m hygj;%_;z%%i ggggsg@;z% sgbr(ﬁ]ﬁgmlrﬁgg¥2ﬁéﬂ)ﬁm

hydr.oxi de as in Exanple 32. Yield |ng poi nt >
“[err] Exanple 36:

Example 35:

7-(3-Aminomethyl-1-pyrrolyl)-1-(2-methylbenzamido) -6’_—trif luoro-
15 methylquinoxaline-2,3(1H,4H)-dione

20

25 9.5 g (17.1 mmol) of the substance of Example 34 were hydrolyzed
with 1.2 g (50.1 mmol) of lithium hydroxide as in Example 32.
Yield: 7.0 g (89%), melting point > 300°C.

IH-NMR (Dg~DMSO): & = 2.3 (3H); 3.9 (2H); ca. 5.5 (2H); 6.3 (1lH);
30 6.8 (1H); 7.0 (1H) and 7.1-7.5 (6H) ppm

| Example 36:

N-(1-(1-(2-Methylbenzamido)-6~trifluoromethylquinoxaline-
35 2,3(1H,4H)-7~-yl)~-3-pyrrolyl)methyl-N’~phenylurea [sic]

H;3C

Q. 150
0 N N’\@ :
FsC

45



N (2- ( 2- ?Qs%ﬁﬁﬂenzam’ do) - 6-t ri f | uor onet hyl qui noxal i ne- 35

2,3(1H, 4H)-7-yl)-3-pyrrol yl )met hyl -N -phenylurea [sic] [err] 45 .

0050/ 44967 37 1.5 g (3.3 nmol ) of the substance of Exanple 22 and 0.5 ¢
(4.2 mol) of phenyl isocyanate were rédcted as in Exanple 33. Yield: 1.1 g
(58% , neltibgs ppi(3t.3] mmol) (achepsshbdtanece perEfanplanpReadd:0.50 g
N-(1-(1-(2- Med hy Inb13 28 dgtenfyrt HsbbyreE oy drédted aBein Example 33.
o ke e on O

[err] 0.45 g 4-'am nopyt idi ne and spatula Ip of 2
4- (N, N-di met hyl am no) p |d|n wer e dissol ved in anhydr o
di met hyl foFrrﬂ‘i/nl‘H@ (96'8%3“58)('5 Z ol 3897 14-2- (@gﬁboﬁy‘r oﬂﬂrh'déz I bups'l & 8was

added, and the mixture was stirr@@#)at 7sboma d9geral uf (20 804 n{ H)ad@dt hen
at [err] for a further 30 mn. lcdh ¢2( gbBoadtplppmof the substance of Exanple
22 30 were then added, and the mxture was heated at 90 C for 1.5 h. After

cool i ng, the L% l7forrram de was renoved under reduced pressure and the
resi due vvg ed W|th water. The precipitate was filtered off and
purified § chr onmat o rap el uent :

N-(1-(1-¢( —Metg§l enzamldo)—6-tr1f1uoromethquu1noxa11ne-
2,3(1H,4H)-7-yl)-3-pyrrolyl)methyl-N’—(4~-pyridiniumyl)urea [sic]
acetate

15 H,C

N~ ‘ '
| FsC X CH3COH

0.45 g (4.8 mmol) of 4-aminopyridine and a spatula tip of

25 4-(N,N-dimethylamino)pyridine were dissolved in 100 ml of
anhydrous dimethylformamide, 0.85 g (5.2 mmol) of
1,1-carbonyldiimidazole [sic] was added, and the mixture was
stirred at room temperature for 30 min and then at 50°C for a
further 30 min. 1.5 g (3.3 mmol) of the substance of Example 22

30 were then added, and the mixture was heated at 90°C for 1.5 h.
After cooling, the dimethylformamide was removed under reduced
pressure and the residue was treated with water. The precipitate
was filtered off and purified by chromatography (eluent:
toluene/acetone/methanol/dimethylformamide/glacial acetic -acid =

35 10/7/3/1/1). Yield: 0.56 g (30%), melting point 252-253°C
(decomposition).

1H-NMR (Dg-DMSO): & = 1.9 (3H, acetate); 2.4 (3H); 4.2 (2H); 6.2
_ ' (1H); 6.65 (1H); 6.85 (1H); 7.2 (1H); 7.3
40 (2H); 7.3-7.5 (3H); 7.6 (2H); 8.3 (2H); 9.0
(1H); and 12.0 (broad) ppm

Example 38:

45 7-(3—(4—Benzyl-1—piperazinyimethyl)-l-pyrrolyl)-1—(2-methy1—
benzamido)—G—trifluoromethquuinoxaline-z,3(1H,4H)fdione



t ol uene/ acet BARPLAERER 0! / di et hyl f or mam de/ gl aci al acetic acid = 35

10/713/1/1). Yield: 0.56 g (30%, nelting point [err] (deconposition).

[err] Exanple 38: 45 7-(3-(4-Benzyl-1-piperazinylnmethyl)-1-pyrrolyl) -1-(

2- et hyl - benzami do) -6-trifluoronet hyl3ui noxal i ne-2, 3(1, 4) -di one

[err] 10 2 g (4.4 mol) of the substance of Exanple 2H3ﬂ1d .6 g (9.1 mol)

of 4-benzyl pi perazine were reacted as in Exanple 19. YieNd. 1 7 g (63%,

mel ting point 280-282 C. [err] Exanplg 39: 20 N¥ 3-Egy hoy h- pyrrol yl) -

1 (2 met hyl benzam do) - 64 ri fl upLo tﬂ% qui noxal i ne-2, 3Nl 4H) - di one [err]
0 g (4.4 _nmol) of t bstBncl ofN\ExXM 2§ ai® 0.7 g (2.6 mol) of

18 crown- 63were refl ux of "ace} % en 1.2 g (4.5 mmol) of

pot assi um per manganat e were cautiousl§ |l portions and the

m xture was boiled for 30-mn. 35 Sub é§uentIyH30 m of water were added

and the m xture was again refluxed for 30 mn. Cooling was followed by

filtration, and the filtrate was concentrated under reduced pressure. The

. resi due partjtioned n et acet e i um

bicarbongﬁi gd?L&%(§n ?%8 %éﬁ?ggugug%#a %m§¥ xR dl%lgga % ogpl ori ¢

40 acid and {Hel gmod) pf a’f'é’%é’li’i‘??%‘?’e‘d‘eof'?rﬁn Fercked: I‘?‘ﬁnln ’@"é’ .
Yield: 1.7 g (63%), melting point 280-282°C.

1H-NMR (Dg-DMSO): & = 2.4 (3H); 3.2-3.8 (10H); 4.2 (2H); 6.5 (1H);
15 7.0 (1H); 7.2 (1H); 7.25-7.9 (11H); 11l.6
' (1H); 12 (broad) and 12.8 (1H) ppm

Example 39:

20 7-(3-Carboxy-1-pyrrolyl)41—(2—methylbenzamidp)—6-trifluoromethyl—
quinoxaline-2,3(1H,4H)-dione :

H;C

25 - NH —CO—@
HO,C :
NJ@E X,
F3C

2.0 g (4.4 mmol) of the substance of Example 26 and 0.7 g

(2.6 mmol) of 18-crown-6 were refluxed in 100 ml of acetone. Then

1.2 g (4.5 mmol) of potassium permanganate were cautiously added

in ‘small portions and the mixture was boiled for 30 min.

35 subsequently 30 ml of water were added and the mixture was again
refluxed for 30 min. Cooling was followed by filtration, and the
filtrate was concentrated under reduced pressure. The residue was
partitioned between ethyl acetate and aqueous sodium bicarbonate
solution. The aqueous solution was acidified with hydrochloric

40 acid and the precipitate was filtered off with suction. Yield:

0.6 g (29%), melting point 305-306°C (decomposition).

30

1H-NMR (Dg-DMSO): & = 2.4 (3H); 6.6 (1H); 7.0 (1H); 7.3 (2H); 7.5
. (3H); 7.7 (2H); 11.6 (1lH); 12.0 (broad) and
45 12,7 (broad) ppm



0.6 g (29% ,OR8P{#A86%0int [err] (deconposition). [err] ~ 39 Exanple 40:
N- (I-1-(2-nethyl benzani do)-6-trifl uoronethyl qui noxaline- 5

2,3(1H, 4H)-di on-7-yl)-3-pyrrol yl ) met hyl -N -(4-nitrophenyl)urea [err] 1.5 g
(3.3 mmol ) of the product from Exanple 3 and 0.53 g (3.3 mml) of

4-ni trophenykxamgieyanate in 50 m of anhydrous di met hyl for mani de were
heated at [err] for 10 mn. The m xture was 20 then concentrated under
reduced pressure and the residue was purified by chronmat ography on silica

| (eluent: _t / 10/10/0.1). 1.5
(7299 “of -t el bkae-RepRy ITeRfo) Tero Buparaechylqiipodatind: 10 0
N - (4-Et ho§y3a$ Wﬁﬁnéhwﬂwl()r#m{@#yéompb%gg (4opitrophenyl)urea

6-trifluoronethyl qui noxal i ne-2, 3(1H, 4H) - di on-7-yl ) - 3- pyrronI) met hyl ur ea
[err] 3.5 g (7.7 mml) of the product from Exanpl e 35 and 1.5 45 (7.7

mol ) of 4-ethoxycarbonyl phenyl ocyanate were reac? |n Exanple 40.
3.3 g (67% of the product mere/j?ialned mel ting pd__%(fé;

10 0
J@(NKO
3C H

1.5 g (3.3 mmol) of the product from Example 35 and 0.53 g

(3.3 mmol) of 4-nitrophenyl isocyanate in 50 ml of anhydrous

dimethylformamide were heated at 120°C for 10 min. The mixture was
20 then concentrated under reduced pressure and the residue was

purified by chromatography on silica gel (eluent: toluene/ace-

tone/glacial acetic acid = 10/10/0.1). 1.5 g (72%) of the product

were obtained. '

1H-NMR (D-DMSO): & = 2,4 (3H), 4.2 (2H), 6.2 (1H), 6.7 (1H, NH),
25 6.8 (28), 7.2-7.5 (4H), 7.5-7.7 (4H), 8.1 (2H), 9.3 (1H), and ca.

12 (broad) ppm.

15

Example 41:

30 N’-(4-Ethoxycarbonylphenyl)-N-(1-(1-(2-methylbenzamido)~-
"~ 6~trifluoromethylquinoxaline-2,3(1H,4H)-dion-7-yl)-3-pyrrolyl)-
methylurea

’ /\G)o'—@—n/ﬁ)\u | HN/“‘@
o J@f be

3.5 g (7.7 mmol) of the product from Example 35 and 1.5 g

45 (7.7 mmol) of 4-ethoxycarbonylphenyl isocyanate were reacted as
in Example 40. 3.3 g (67%) of the product were obtained, melting
point >250°C. . '



0050/ 44967 4Q0BO/ARISTE X anpl e 42:

- (4- Chl orophenyl ) - N-(1-(1-(2- net hyl benzam do)-6-tri - . .
f1uoronethquU|noxaI|ne 2,3(1H, 4H) -di on-7-yl ) - 3- pyrrolyl)nethyl urea 10
[err] 20-1.6 g (3.5 mmol) of the produc49from Exanple 35 and 0.54 g (3.5
mol ) of 4- chiheamaphegybMsspcparal £3 WIH ,I east e3H)3S 4i.a-Exanplm ,486.20(1H)G
(33% of thespsotim Ve ige (oh ai nedsy, mhiom rsorgnhﬁ;errﬂl 6l ¢1a) ﬁaaarxrzl g 43:

-(4- Carboxyﬁ ﬁgg -N(2-(1- (2 nmet hyl benzam do) - 6- t7ifl uoro-
nethquU|nox , 3(1H, 4H) - di on-7-yl ) - 3- pyrronI)nethyIurea [err] 1.5 ¢
(2.3 mmol ) of the product from Exanple 41 were dissolved in 20 m of
t et r ahydr offuB&ATPEAG % sol ution of 0.17 g (6.5 mol) of Iithium hydroxide
in 35 mM of water was added. The mi xture was 45 stirred at roomtenperature

for 1 h. Thenxte{4atnxbropheafl yas- ((1k¢01-( 2 sty lbefdeanidsi+Gedrpr essure, and
the resul ting, aay&ﬁg&ﬁg«giﬁommeswkim%bqw-ﬂ 13-y MY fietngni-c

acid. The resulglng 50/ 44967
10
o\
[, ad
N /
Cl N N | | HN
15 H H |
]:: j: S
F3C g °
20

1.6 g (3.5 mmol) of the product from Example 35 and 0.54 g (3.5

mmol) of 4-chlorophenyl isocyanate were reacted as in Example 41.

0.7 g (33%) of the product were obtained, melting point >230°C.

- 1H-NMR (Dg-DMSO): & = 2.4 (3H), 4.1 (2H), 6.2 (1lH), 6.4 (1H), 6.8
25 (2H), 7.1~-7.7 (11H), 8.7 (1H) and ca. 12 (broad) ppm.

Example 43:

N’-(4-Carboxyphenyl)-N-(1-(1-(2-methylbenzamido)-6~trifluoro-
30 methylquinoxaline-2,3(1H,4H)-dion-7-~yl)-3-pyrrolyl)methylurea

0\
- O
35 H02C—©—N/\N : HN
H H || |
N N /,o
;:I:::]::N:I;;O
Fic” .

40

1.5 g (2.3 mmol) of the product from Example 41 were dissolved in
20 ml of tetrahydrofuran, and a solution of 0.17 g (6.5 mmol) of
‘lithium hydroxide in 35 ml of water was added. The mixture was

45 stirred at room temperature for 1 h. The tetrahydrofuran was then
removed under reduced pressure, and the resulting aqueous phase
was made weakly acidic with 1 M hydrochloric acid. The resulting



41 precipi t at®OEE4926% ered of f with suction. 1.0 g (70% of the product
was "obt ai ned. 5 [err] Exanple 44:

. 7=(3-Benzyl car banoyl - 1- pyrrol yl) -1- (2- met hyl benzam do) - 6-tri-

f | upr omet hyl qui noxal i ne- 2, 3(1H, 4H) - di oné110 20 - [err] 2.0 g (4.2 mmol) of

the product feriFiesps arakd reEersl B wethisudtonl. Df0 anhyrrRguet the
di met hyl f or myp eicr apsk bk idel4- 7 mol ) -of carbonyl diim dazol e was added.

o bensyl ar ??&E%" b gy Oé?herzreggﬁ b 43 ??“%ﬁ %F{) 515 38y, e
tenperat ure f@167hiahd tHH) poﬁr%dllﬂﬁt'o fﬂ u(tlé”hﬁ (1? aBP: and the

resulting pPecipitate was filtered off with suction. It was taken up in
sodi um hydr ox8xcéap3el 44t on and then filtered, and the filtrate was
_aC|d|f|ed after which the resulting precipitate was 30 again filtered W|th

sucti on. (@ﬁﬁé% m%meg,@dﬂcgyﬂ%&mbiﬂe MR8 DbEQ - 6 =
4 e e G Rt O .

(4-ni trobe*&yl )car banoyl- 1-pyrrolyl.)-6-trif |uoronet hyI qui noxal i ne-2, 3

(1H, 4H) -dione 40 [err]
' ‘ . "@
: N/\ [SiC]
15 @A ' Hl |
20

2.0 g (4.2 mmol) of the product from Example 39 were dissolved in
80 ml of anhydrous dimethylformamide, and 0.76 g (4.7 mmol) of
carbonyldiimidazole was added. The mixture was stirred at room
temperature for 1 h. Then 0.57 g (5.3 mmol) of benzylamine was

25 added. The reaction solution was stirred at room temperature for
16 h and then poured into dilute hydrochloric acid, and the
resulting precipitate was filtered off with suction. It was taken
up in sodium hydroxide solution and then filtered, and the
filtrate was acidified, after which the resulting precipitate was

30 again filtered with suction. 1.6 g (68%) of the product were
obtained. '
1H-NMR (Dg-DMSO): & = 2.4 (3H), 4.4 (2H), 6.7 (1H), 6.9 (1H),
7.1-7.8 (12H), 8.5 (1H), 11.6 (1H) and 12.7 (1H) ppm.

35 Example 45:

1-(2—Me£hy1benzamido)-7—(3-(4—nitrobenzyl)carbamoyl-
1-pyrrolyl)—-6-trifluoromethylquinoxaline-2,3(1H,4H)-dione

40
o \

|
. OoTg 1)
psed



. 0050/ 44967 49030444967 2 rmol) of the product from Exanple 39 and 1.6 g
(8.5 mmmol ) of 4-nitrobenzyl am ne hydrochl ori de were reacted as in Exanpl e
44, YieldL 1.2 g (47 99. [err] Exanple 46: 10
7- (3- (4- Chl orobenzyl ) car banoyl - 1- pyrrol 42) - 1- ( 2- net hyl benzani do) -
- 6-trifluoromatbyyqus imaiollyeol, £Hel igrétihetli firvtn Bxhmpld IV @nd (46 2 nmol ) of
the product figoB fSWPIcE 3% deFbrne18mide ﬁuj}a"felchwfid’e Glalrer pbsewad i Aa
were reacted ggﬁﬁpnple 44. 25 Yield: 1.4 g (56%; nmelting point [err].
Exanpl e 47: E%ggt enzyl - N- _ ~
(1-(1-trifludr8 gﬁtgéydbiéJt??fluoronethquuinoxaline-
2, 3( 1H, 4H) i*BrEMR \(De-BYBQL + & 5| Frbt RH)ur 4t Rak®H e brf &3H), 6.9 (1H),
O Benzyl - N- ( Z..3=i 9re¢ 3%y Belr 62H)dr 8f.8r 6bH B, \A1). e b§}) anst 12r8 (bH) ppm.
. 0050/ 44967 43 30 g (0.19 nol) of 3-am nonethyl -2, 5-di met hoxyt et rahydr of uran

Example 46:

10 7-(3-(4-Chlorobenzyl)carbamoyl—-l-pyrrolyl)-1-(2-methylbenzamido)-
6-trifluoromethylguinoxaline-2,3(1H,4H)-dione

N . ' o) \
15 ,‘,’ 1
. - - /
H | .
T X
20 F3C g 0

1.0 g (4.2 mmol) of the product from Example 39 and 0.66 g

(4.7 mmol) of 4-chlorobenzylamine were reacted as in Example 44.
25 Yield: 1.4 g (56%); melting point >240°C.

1H-NMR (D¢~DMSO): & = 2.4 (3H), 4.4 (2H), 6.7 (1H), 6.9 (1H),

7.2-7.5 (9H), 7.7 (2H), 8.5 (1H) and ca. 12 (broad) ppm.

Example 47:

30 _
O-Benzyl-N-(1l~(1l-trifluoroacetamido~-6-trifluoromethylquinoxaline—
2,3(1H,4H)-dion-7-yl)-3-pyrrolyl)methylurethane

8]

I /—'— CF3

0y T HN
: H . l
N.
: ' N X0
. F3C . H

a) O-Benzyl-N-(2,5-dimethoxytetrahydrofuran-3-yl)methylurethane
45 '



(DE 2, 645, 239P59{449675 ni (0.37 nol) of triethylanine were dissolved in
250"m of tetrahydrofuran and, at [err], 70 m (0.21 nol) of 50% strength
benzyl chlorofornate were added 5 dropwi se. The m xture was stirred at
[err] for 1 h. It was then filtered, and3the filtrate was concentrated

under reduced pragsyreo. P md19f of r@-aﬁrmdﬁeﬁnpmm,s-ueﬁ\etwywetedhmﬁbmaa
| medi at el y reacgsﬁ 5%4511%4)[%&]513% ﬁ& %931 Ghol) B! dridt am@ﬁeomtefrom

Exanpl e 47 were disg {L &f cg nils ‘ﬁﬁé’%ﬁghe? cé%@aﬁggh% vﬁq{] dro(? under

addition of 1 g a
at nospheri c press‘ﬂrg “I‘??e) rﬂ Pt e® S‘rﬁ ﬁr"ﬂ"’}"Fé* PeEer &

concent r at & unddropétsreTher Bixture WA, stgr{em%t 8C 48p% He hpr BHHaS \R@ﬁé
obtalned [err] 431ter&S@ndl8he £ill Hrazpphas 4%ncentrated under reduced

- (4- Ni tr ophenypyebbdte ( B9t §i bF e databESIEY ek UsKained and were

| rret hyl qui noxal i N§zme 4 fo! hbsy3-pyrrolyl)-nethylurea 5 15
[err] 15.0 ¢ (3461;'?Tl dﬁﬁﬁé’ %ﬁg{:pc?o l%t from Exanpl e 48 and 5.7 g (34.5.

mol ) of 4- nltro henyl Jisocyanate were reacted as in .39

(27% of t¥eDr oQuBERRE} A dn AT HetE LUsEPerRERIAGTS ELF SEATRITS
quonoxallne—z 3(1H,4H)-dion-7-yl)-3-pyrrolyl)methylurethane

- [sic]

63.0 g (0.18 mol) of the product from Example 4 and 52.0 g

15 (0.18 mol) of the product 48a were reacted as in Example 17.
64.8 g (65%) of the product were obtained. .
1H-NMR (Dg-DMSO): & = 4.1 (2H), 5.0 (2H), 6.6 (1H), 6.8 (2H),
7.0-7.7 (8H) and ca. 12,2 (2H) ppm.

20 Example 48:

7—(3-Aminomethyl—1-pyrroly1)-l-trifluoroacetamido—6—trifluoro—
methylquinoxaline-2,3~(1H,4H)-dione

25

I
L_cF
/ 3
HoN HN
L |
’ N
. e o NSO

35 64.0 g (0.11 mol) of the product from Example 47 were dissolved
in 500 ml of dimethylformamide and, after addition of 1 g of
palladium/carbon (10%), hydrogenated with hydrogen under
atmospheric pressure. The mixture was then filtered and the
filtrate was concentrated under reduced pressure. 47.3 g (98%) of

40 the product were obtained.
1H-NMR (Dg-DMSO): & = 3.9 (2H), 6.3 (1H), 6.9 (1H), 7.0 (1H), 7.2
(1), 7.2 (1H), 7.6 (1H), 8.0 (3H) and 12.2(1H) ppm.

45



[err] Exanpl@°§9/4i9§3nzanido 9- ni t robenzo[ f] qui noxal i ne- 2, 3( 1H, 4H) - di one

25 [err] 35 a) -(2-N tro-1-naphthyl)benzhydrazide 0.4 g (2 mmol) of
~ 2-met hoxy- 1- nltronaphthalene 0.54 g (4 mmol ) of benzhydrazide and 0.54 g
(4 mmol-) of potassium 40 carbonate 4®% 2 nml of heating fluid (neol ab

[err]) were besipxé ab:[err] for. 1.5 h. The mixture was then poured into a
| ar ge anmount of mater and the aqueous sol ution was nmade weakly acidic with

dilute hydro&hl t%gbge%mc ft{:gﬁ:t %ge%égt C%L_Gagg}_ﬁ& oLhe organic
Eleiar

phase was drled [ e_residue
obt ai ned in ‘E‘?ﬁ"%\’ neXelingT fr é(fl 5g¥§)p%'1’é’ﬁggi¥fl:d“ éﬁyg Efdent :

t ol uene/ ac8t one = 10/1) 0.36 g (60@@ of the product 0050/ 44967 45 5 b)
Et hyl N—(benzanido)-N—(2-nitro-l-naphthyl)oxanate 0.23 g (1.7 nmol) of

ethyl oxalyl chloride was.added tgQ 0.5 g (1.6 mol) pf product 40a [sic] - .
and 0.17 g (1.7 nnDI) of triethy” m ne |n 5m of t drofuran while

cooling in 10 § stl n 2 h, the /esultlng precipitate
.was filtered off wi WS Nand the fq tylate m&? concentrat ed under
reduced ptlssure. 0.6 g (T /@ "Bf thé cru roduct Lnas

G,

15.0 g (34.5 mmol) of the product from Example 48 and 5.7 g (34.5

mmol) of 4-nitrophehyl isocyanate were reacted as in Example 33.

5.3 g (27%) of the product were obtained, melting point >250°C.

l1H-NMR (Dg-DMSO): & = 4.2 (2H), 6.2 (1H), 6.7 (1H), 6.8 (2H), 7.4
20 (1H), 7.5 (3H), 8.1 (2H), 9.3 (1H) and 12.5 (1H) ppm.

Example 50:

1—Benzamido-9—nitrobenzo[fjquinoxaline-2,3(1H,4H)—dione

. JL@
. ESI -

.a) N’-(2-Nitro-l-naphthyl)benzhydrazide

0.4 g (2 mmol) of 2-methoxy-l-nitronaphthalene, 0.54 g
(4 mmol) of benzhydrazide and 0.54 g (4 mmol) of potassium
40 carbonate in 2.ml df heating fluid (neolab Labothermol®) were
heated at 110°C for 1.5 h. The mixture was then poured into a
large amount of water, and the aqueous solution was made .
weakly acidic with dilute hydrochloric acid and then
extracted with ethyl acetate. The organic phase was dried and
45 concentrated under reduced pressure. The residue obtained in
this way was purified by chromatography on silica gel
(eluent: toluene/acetone = 10/1). 0.36 g (60%) of the product



obt ai ned andR89/883867cd further without purification. 15 c)

1- Bénzan1dobenzo[f]qU|noxallne 2,3(1H, 4H) -di-one 0.6 g (1.5 nmol) of product
40b [sic] in 20 m of dlnethylfornan1de was hydrogenated, after the
addition of 0.05 g of palladiun-carbon 430%, wth hydrogen at about 20
40-50C. The m xt wefe véitdined, f néltcined poand Iéﬁe-lfBMbCredez:masﬁamem rat ed

under reduced pregSHe ( D‘ghmgc?sulatenggs@ J2d (weg) | reat@d) Wahd &f.vanol and

filtered off mnt J 549 (90@6 of the product was obt ai ned,

neltlng point [err ? c%err] d 22.0 g (66.4 mmol) of the product from
Exanpl e 40 [sic] were dissolved in 30 m of glacial acetic acid. At [err],

35 ml of 6593t r ERBYh N hengagide) WNorl@-nikrRr Byl ) ggamateso 5.min,

the m xture was cautiously poured into ice-water, and the resulting
precipitate was bib3ed ed .of fmid § Fofs eehiyDnoxally13 ch1686d¢ wals tahaearwlur.s yas
obt ai ned, el ting peimhol)e bkl r&dtfé% 4%a [s 0P Ur8617 %@6%

1- (2 Met hyl benza@}%’éhﬁa%kéoﬁ?“az%[ l:%“h@é’ ydioeardh Nhitd <8beiicy 5inl5

10 ice. After stirring for 2 h, the resulting precipitate was
filtered off with suction, and the filtrate was concentrated
under reduced pressure. 0.6 g (92%) of the crude product was
obtained and was reacted further without purification.

15 c) 1-Benzamidobenzo[f]gquinoxaline-2,3(1H,4H)~dione

0.6 g (1.5 mmol) of product 40b [sic] in 20 ml of
dimethylformamide was hydrogenated, after the addition of
0.05 g of palladium/carbon (10%), with hydrogen at about

20 40-50°C. The mixture was then filtered, and the filtrate was
concentrated under reduced pressure. The resulting solid was
treated with ethanol and filtered off with suction. 0.45 g
(90%) of the product was obtained, meiting point >300°C,
1H-NMR (Dg-DMSO): & = 7.5~7.7 (6H), 7.8 (1H), 8.0 (1lH), 8.1

25 (2H), 8.7 (1H), 11.8 (broad) and 12.5 (broad) ppm.

d) 22.0 g (66.4 mmol) of the product from Example 40 [sic]
were dissolved in 30 ml of glacial acetic acid. At 80°C,
35 ml of 65% strength nitric acid were added dropwise. After
30 5 min, the mixture was cautiously poﬁred into ice-water, and
the resulting precipitate was filtered off with suction.
21.3 g (86%) of the product was obtalned, melting point

>2500°C.
1H-NMR (Dg-DMSO): & = 7.5-7.9 (5H), 8.1 (2H), 8.4 (2H), 8.8
- 35 (1H), 12.0 (1H) and 13 (1H) ppm.

40

45



a) 1-AmIN}QQ5944Qﬂﬁ§mo[f]quinoxaline-2,3(1H,4FD-dione 20.0 g (53.2 muol)
of tthe product from Exanple 50 were dissolved in 300 mMl of concentrated
~sulfuric acid. Then 50 m 20 of water were cautiously added dropw se,
and.;the mixture was stirred at [err] f46 3 h. The reaction m xture was
subsequently cautiously poured onto ice, and the resulting precipitate was
filtered of fegpiniesyetion. 13.1 g (51% of the product were obtai ned,

mel ti ng point 400C. [err] 30 5.0 g (18.4 muol) of the product from

i oyl RIS RN AT S S

concentrat®d under reduced pressure, and the 35 resi due was taken up in
ethanol and filtered. The filtrape s agai n concentrated under reduced
pressure. 5.3 g (749 of the. profiuc re obtained, nmelting point [err]. 40
45 0050/ 44967 47 Exanpl e 52:

9- Am no- 1- ( 2- net hyl benzam do) ui noxal i ne-2, 3(1H, 4H) - di one 15

[err] 5.0 8 (12.8 mmol ) of thelproduct fron1Exaane 51 in 100 m -of
dinethylf6 mam de wep droge :I:?o after addition of 0.5 g of

15 _ .
a) l1l-Amino-9-nitrobenzo[f]quinoxaline-2,3(1H,4H)-dione

20.0 g (53.2 mmol) of the product from Example 50 were
dissolved in 300 ml of concentrated sulfuric acid. Then 50 ml

20 of water were cautiously added dropwise, and the mixture was
stirred at 85°C for 3 h. The reaction mixture was
subsequently cautiously poured onto ice, and the resulting
precipitate was filtered off with suction. 13.1 g (51%) of
the product were obtained, melting point. >240°C.

25 1H-NMR (Dg~DMSO): & = 7.75 (2H), 8.5 (1H), 8.8 (2H) and 12.7
(1H) ppm.

b) 1-(2-Methylbenzamido)-9-nitrobenz|f]quinoxaline-2,3(1H,4H)~
dione [sic]) :

30
5.0 g (18.4 mmol) of the product from Example 5la and 9.3 g
(36.7 mmol) of 2-methylbenzoic anhydride in 25 ml of
dimethylformamide were heated at 120°C for 15 min. The
mixture was then concentrated under reduced pressure, and the

35 residue was taken up in ethanol and filtered. The filtrate
was again concentrated under reduced pressure. 5.3 g (74%) of
“the product were obtained, melting point >230°C.
1g-NMR (Dg-DMSO): & = 2.4 (3H), 7.2-7.9 (7H), 8.4 (1H), 8.6
(1), 8.9 (1H) and ca. 12 (broad) ppm.
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palladiunica?%%ﬂ/fﬁﬁga, wi th hydrogen. The m xture was then filtered, and
the"filtrate was concentrated under reduced 20 pressure. 4.2 g (92% of the
.product were obtained, nelting point >2400C. 25 [err] Exanple 53: N
2 (4- Et hoxycar bonyl phenyl ) - N- (1- ( 1- ( 2- mé&hy! benzami do)

benzo[ f] qui noxal i ne-2, 3( 1H, 4H) - di on-9-yl) - 3- pyrrolyl)nethylurea 30
[err] 40 a) Eﬁﬁﬁb&gSSEknethoxytetrahydrofuran 3-yl)met hyl - N - (4-ethoxycar-
bonyl phenyl ) urea 45 48 25.0 g (0.15 Mol) of

3-ami nomet hy}, - 2, 5 diy Ehé?e fi QXH{&’ be%rz@ffgﬁlgm%qc % ('E‘?@Hg-d one

4- ethoxycarbony 6hen 1'soC e mer reac

crude prod ct were obtained and were reacted mﬁthout purlflcatlon 5 b)
-(4- Ethoxycarbonylphenyl) N- (1o 1x( 2- net hyl benzam do) -

benzo[f]qU|noxaI|ne , 3( 1H, 4FD dfjon I)-3-pyrro|y|)nethy|- urea 10

[err] Beispiel 54:

N-(1-(1-(2- thhylbenzan1do)be f]ol noxal i ne-2, 3(1H, 4FD di on- 20

9-yl)-3- pxsrolyl)nethyl N' (4- dltrophenyl)urea

gee

5.0 g (12.8 mmol) of the product from Example 51 in 100 ml of

dimethylformamide were hydrogenated, after addition of 0.5 g of

palladium/carbon (10%), with hydrogen. The mixture was then

filtered, and the filtrate was concentrated under reduced

20 pressure. 4.2 g (92%) of the product were obtained, melting point
>240°C. .
1H-NMR (Dg-DMSO): & = 2.5 (3H), 6.0 (2H, NH;), 6.9 (1lH), 7.4-7.7
(54), 7.8 (1H), 8.1 (1H), 8.5 (1H), 11.5 (1H) and ca. 12.2
(broad) ppm. '

25

Example 53:

15

N’—(4-Ethoxycarbonyiphenyl)-N—(1-(1—(2-methylbenzamido)
benzo[f]quinoxaline-2,3(1H,4H)-dion-9-yl)-3—-pyrrolyl)methylurea

30
0o \
TN Lo
AT W
35 H H |
N N /,0
LK,
(J &
40

a) = N—-(2,5-Dimethoxytetrahydrofuran—-3-yl)methyl-N’-(4—ethoxycar-
bonylphenyl)urea

45



‘[err] a) N (ogsﬁllﬁﬁaq%oxyt et rahydrofuran-3-yl)nmethyl-N -(4-nitro-

“phenyl )urea 35 25.1 g (0.15 nol) of 4-nitrophenylurea were dissolved in
150 M of nethylene chloride. The solution was filtered and then 27.0 g
"(0.17 nol) of 3-aninonethyl -2, 5-di net ho#Bt etra- hydrof uran dissolved in 150
m of nethyl ene &8.0r gdeo ks e¢dodddefl 3rapimomethylf2S—dimFhkoxybetnabydane—
stirred at room 4Qiran ah@ PEIAt(0L &5 fg1)l oF arethdsrdaabohyiplgersieci pitate
nas }‘ ] gt Sé.eﬁt 0{ fe rl\gofcg}aﬁa% |fte 4828téP 1Y metnbie1dl.084CE YErEhedlirakaed.

N (L (1- (2 Wbt hy E5GRISE: Y5 SRFBEPTS AL YET BB g gieication.

di on-9-yl) - %-pyrrolyl)methyl N -(4-nitrophenyl)urea .2 g (3.3 mol)
of the produdl) fNm(&ﬁmﬁwmﬁﬂlﬂh@}&)("Q‘?lTThbT()Z‘é‘Ptbl’yéﬁﬁﬁa"B-ﬂa)Were
;reacted as in Examenze[fTquinokadih852)3 (ifH,#He-giomitiylyad-pyteolyddpehbyl+ ng
‘point [err]. [erndreaD6-DMSO): [err] = 2.4 (3H), 4.3 (2H), 6.4 (1H), 6.7

(1H), 5 7.1 (2H), 7378(10H) 8.2 (2H), 8.8 (1H), 98(1H) 11. 7
"(1H). and 7 (1 p a 5 oduct
“from Exarrplfoe 53 \%)etze8 r{'g@&%l ; at oIFLf]toldgﬁ o?r#éaﬂgf ‘*‘i B% (9
l'i t hi um hydr oxi def 3 i P?Bd\?\ﬁ'fe?h T’ﬁEen?%‘iﬁeLg §t$¥ ef &7-1 n.
The cl ear sol uti dn3was(6¥fbh Qﬁa(ﬁéevmlaﬁtacfﬁaﬁ@wétweﬂ IVI hydrochl oric acid,
and t he 1H-NMR (Dg-DMSO): & = 1.3 (3H), 2.45 (3H), 4.3 (4H), 6.3 (1H),
' 6.6 (1B), 7.0 (2H), 7.3-7.9 (12H), 8.8 (1H), 8.9 (1H), 11.6

15 {broad) and 12.7 (broad) ppm.
- Beispiel 54:

N-(1-(1-(2-Methylbenzamido)benzo[f]Jquinoxaline-2,3(1H,4H)~dion-
20 9-yl)-3-pyrrolyl)methyl—-N’~-(4-nitrophenyl)urea

ﬁ)\
25 0,N N ”\1::i] HN
I
30 Iiill'll::
a) N-(2, 5~D1methoxytetrahydrofuran—3—y1)methyl-N'-(4-n1tro—
phenyl)urea

35 25.1 g (0.15 mol) of 4-nitrophenylurea were dissolved in
150 ml of methylene chloride. The solution was filtered and
then 27.0 g (0.17 mol) of 3—aminomethyl-2,5-dimethoxytetra-
hydrofuran dissolved in 150 ml of methylene chloride were
added dropwise at 0°C. The mixture was stirred at room

40 temperature for 1 h and the resulting precipitate was
filtered off with suction. 45 g (91%) of the product were
obtained. Melting point 172-174°C.

b) N-(1-(1-(2-Methylbenzamido)benzo{f]quinoxaline-2,3(1H,4H)-
45 dion-9-yl)-3-pyrrolyl)methyl-N’'—-(4-nitrophenyl)urea’



_resulting pré’(ﬂsgﬂ/t%gé%s filtered off with suction. 0.9 g (82% of the
“protluct was obtained, nelting point [err] (deconposition). [err] Exanple
56: 35 1-Acetam do-7-nitro-6-trifluoronethyl qui noxaline-2,3(1H, 4H)-dione
lerr] 0050/ 44967 50 6.5 g (22.4 mmol #90of product 3a were refluxed in 60
m of acetic anhudei de(3 @3 madly of thee product efwows Exhmple B andr at 2dg under.

reduced pressure,33R0mhdE) rc&SbQHSuwssﬁuhéiéeﬂeé&teﬁhéenﬂ%i&@'lﬁ oP. s0J7 ca
gel (epuent: ¢ g{%e 8685 UL NHel GEbC A &€i3&1 Oméltﬁ?é ;fblg;t( §3%pocf the
1- ( 3- Met hox carbo @k nbgg§)7q%lt? EE({%)W - Zu?hoxaﬂlﬁlnﬁ 3
(1H, 4H)-di%ne [ér-ﬁ] (28y o -31r3-8 D) §f-23(%mm§x§3céi bnyl 4fe{2Bdc 11-

anhydri de and 2. §1§)28nd 112.9 NﬂﬂD)Pmﬁ-|3roduct 3a were reacted as in nethod

-51b. 2.0 g (61% of the product were obtained. [err] 30 Exanple 58:
" 1- Acet am do Exapbne-gsd rifluoronmet hyl qui noxal i ne-2, 3( 1H, 4H) di one [err]

10 N'—(4—Carboxypheny1)-N—(1—(1—(2—methylbenzam1do)benzo[f]—
quinoxaline-2,3(1H,4H)-dion-9-yl)-3-pyrrolyl)methylurea

o I(I)
15 n b
Hozc-f4<::>>—-u’/ﬁ“n l  HN

1.1 g (1.7 mmol) of the product from Example 53 were suspended in
a solution of 0.13 g (5.2 mmol) of lithium hydroxide in 30 ml of

25 water. The mixture was stirred for 1 h. The clear solution was
then made weakly acidic with 1 M hydrochloric acid, and the
resulting precipitate was filtered off with suction. 0.9 g (82%)
of the product was obtained, melting point 225°C (decomposition).
lH-NMR (D¢~DMSO): & = 2.45 (3H), 4.25 (2H), 6.3 (1H), 6.75 (1H),

30 7.0 (28), 7.3-8.0 (12H), 8.8 (1lH), 9.2 (1H), 11.7 (1H), 12.5 (1H)
and 12.7 (1H) ppm.

Example 56:

35 1-Acetamido-7-nitro-6-trifluoromethylquinoxaline-2,3(1H,4H)-dione

40 " HN

O,N N
X
o N X0
3 H

45



4 g (12.0 nmmBPPOSR4PRZ product from Exanple 57 were reacted with 45 2 g
(36.1 mmol ) of iron powder as in nmethod Ib. 3.1 g (87% of the product were
~obtained, nelting point [err]. 0050/ 44967 51 [err] Exanmple 59: 5

1- Acet ami do- 7- (3-(trifl uoroacetam domet¥y1)-1-pyrrolyl)- 6-trifluoro-

met hyl qui noxéal 5 ne-(223¢1nind1) -aff predhetria et gefBuxedninl $0 afil tdfe apedilact
from Exanpl eanByddidie? £8r99¢ Gnird. TheThiztue Ragdtién TbacentLat@PGin@dras i N

[*§§ pfdzglg-x égﬁﬁ%ﬁ‘&w}e} NGidP L REUEL s il waB! Bl hed By ! ERELIRAOYabRY ] -

1- Acet ami do- 9* é%”(’eﬁ?l I6iel FiCRE S P URRRARCEEPPR{ FTRI S SFAS) = 10/10/0.1.
qui noxal i n8- 4:8(AH 62/) - af oke RFredpchoveRs obtadned 5 melting” pody >3 0PGe
product fromERMR|(86TMSMIredhyd? ol W38A, With (IB)hi BaP h(Hhoxilde2abli)n and
Exanpl e 32. 1278 g(4x®4¥) ppmi he product were obtained. 45 [err]

Example 57:

.10 ‘ .
1—(3—Methoxycarbonylbenzamido)-7—nitro-6—trif1u6romethy1—
quinoxaline-2,3(1H,4H)~-dione

15 | 0 T\\
) : ‘ _ “ OCH3

il
O2N N 0
~d
& JCK
N 0
FaC H

2.5 g (13.9 mmol) of 3-methoxycarbonylbenzoic anhydride and 2.8 g
25 (13.9 mmol) of product 3a were reacted as in method 51b. 2.0 g

(61%) of the product were obtained.

1H-NMR (Dg-DMSO): & = 3.9 (3H), 7.75 (2H), 8.2-8.4 (3H), 8.6 (1H),

12.2 (broad) and 12.8 (broad) ppm.

30 Example 58:

1-Acetamido~7-amino-6~trifluoromethylquinoxaline-2,3(1H,4H)~dione

35 : 0o

i
 H,N N _o
N X0

F3C H

4 g (12.0 mmol) of the product from Example 57 were reacted with
45 2 g (36.1 mmol) of iron powder as in method 1b. 3.1 g (87%) of
the product were obtained, melting point >2500°C.



59 | e 69050/44967

Exanp

N-(I-(1-Acetam do-6-trifl uoronethyl qui noxaline-2, 3(1H, 4H)-di on-
7-yl)-3-pyrrolyl)methyl - N - (4-ethoxycar bonyl phenyl )urea 15
[ert] 1.7 g (4.5 mol) of the product f&lom Exanple 60 and 1.0 g (5.2 mmol)
of 4-et hoxycta-wmpy l( pbepMg80)izs dcy anat qsm;esreeqczmdunﬁ),i 6.Examp) £ B (1B%, ¢
(58% of thelp.r@&)%a\ggrgn@b[tzalonggm t[jpa,g point [err]. 20 [err]: [err] =
1.3 (3H), 2.1 (3 6.2 (1H), 6.5 (1H), 6.8 (1H), 7.2
(1H), 7.5 (2H, 1FD 7.8 (2H), 8. (1FD 11.1 (broad) and 12.5 (broad)
ppm Exanpl el_%?“ ]fssg
N-(1- (1- Ac8t ami do- 6-tri fl uor onet hyl qui noxal i ne- 2, 3( 1H, 4H) - di on-
7-yl)-3- pyrrb+9¢9unMahpf7+l31@tnaiibongqﬂﬁﬁawhﬁgmethxlérﬂrplrtpkykrr 8 mmol ) of
t he product &+emfooiptenddhyimihytlaDine=ad 34001 -diohki um hydr oxi de as in
Exanple 55. 0.7 g (74% of the product was obtained. 45 [err] 0050/ 44967
1. An am do-qui noxal i nedione of the formula I 5 [err]

10 o | W

| )
N

Fic” /\[_j 5
. JQC Ji

2.45 g (8.1 mmol) of the product from Example 58 and 2.2 ¢

20 (8.5 mmol) of product 3la were reacted as in method 31b. 3.1 g
(87%) of the product were obtained, melting point >242°C.
l1H~-NMR (Dg-DMSO): & = 2.1 (3H), 4.3 (2H), 6.2 (1lH), 6.8 (2H), 7.3
(1B), 7.6 (1H), 9.8 (1H), 11.2 (1H) and 12.5 (1H) ppm.

25 Example 60:

l1-Acetamido—-7-(3—(aminomethyl-l-pyrrolyl)—-6—trifluoromethyl-
quinoxaline-2,3(1H,4H)-dione [sic]

30 .
L
- /
35 | H?Nf/\\[:—j] 0
S J@EI

40 2.5 g (5.2 mmol) of the product from Example 59 were hydrolyzed
with lithium hydroxide as in Example 32. 1.7 g (84%) of the
product were obtained.
1H-NMR (Dg~DMSO): & = 2.1 (3H), 3.8 (2H), 6.5 (1lH), 6.9 (1lH), 7.05
(1H), 7.1 (1H) and 7.9 (1H) ppm.

45



R2 is hydroﬁ@ﬁ?’ﬁf%ﬁzhed or straight-chain [err] or phenyl, which can be
substituted by a maxi nrum of two of 25 the followi ng radicals: .
straight-chain or branched [err] 45 0050/ 44967 2 [err] Zis O [sic] or
NH and R10 is hydrogen, straight-chain3% branched [err] phenyl, benzyl
pyridyl or bexewleydéayl [sic], r is 0, 1, 2, 3 or 4 and [err] is 10

hydr ogen, -strai ght-chain or branched [err]. phenyl, [err] and the benzene
rings preseng._jqL 14 AN i 1inB€2S JduytadoRy one
or Tao’ o thf;_#iﬁjlqaﬁktﬁggg?@“gk??g&ﬂﬁh@%;gﬁg;gﬁi; e Taen ca
or different! % dﬁ??'f?o ey P%g n,(%errlﬁf, rltf Jorone }1§ :
trifluoronﬁthoxy, fluorine, bromne, iodine, nitro, cyano or a fused-on
benzene ring which in turn can carry up to two of the radicals nentioned

- above for R4 and [err], 25 and the tqutoneric, isonerig and enantioneric
forms thereof and the physiological”p tolerated salts tthereof. 2. An

am do- qui noxal i nedi one of tp or clained i 0 claim1 for
use for ¢ gtroﬂpﬁﬁgéﬂ?ﬁghSA 8 g The Ose df tHe ami &p- qui noxal i nedi ones of
the fornu | as ' '

N R
. . .
N o]
. 3 B
15 B

1.7 g (4.5 mmol) of the product from Example 60 and 1.0 g (5.2
mmol) of 4-ethoxycarbonylphenyl isocyanate were reacted as in
Example 33. 1.5 g (58%) of the product were obtained, melting
point >230°C. '

20 1H-NMR (D¢-DMSO): & = 1.3 (3H), 2.1 (3H), 4.2 (2H), 4.25 (2H), 6.2
(1H), 6.5 (1H), 6.8 (1H), 7.2 (1H), 7.5 (2H), 7.6 (1lH), 7.8 (2H),
8.9 (1H), 11.1 (broad) and 12.5 (broad) ppm.

Example 62:

25
N-(1-(l-Acetamido-6-trifluoromethylquinoxaline-2,3(1H,4H)-dion~-
7-yl1)-3-pyrrolyl)methyl-N’-(4—-carboxyphenyl)urea

30 . ' o

. : N N
| c;@fo
35 :
\
: Fs N o)

- 1.0 g (1.8 mmol) of the product from Example 61 was hydrolyzed
40 with lithium hydroxide as in Example 55. 0.7 g (74%) of the
product was obtained. .
1H-NMR (Dg-DMSO): & = 2.1 (3H), 4.2 (2H), 6.2 (1H), 6.5 (1H), 6.8
(2d), 7.2 (1H), 7.5 (2B), 7.7 (1H), 7.8 (2H), 11.1 (1H) and 12.2

(1H) ppm.
45



clained in cPBH#4987 produci ng drugs for the treatment of
neurodegener ati ve di sorders, neurotoxic disturbances of the 35 central

nervous system traumatic |esions of the brain and spi nar——cord, —andof

epi lepsy, anxiety states and depressionl 4. A phar maceut
for oral, parenteral and intra- peritoneal use, conprisin ﬂm WE‘I Eu
convent i onal ywghaigggeuti - 40 cal ancillary substances,

fromO0.1 to.100 ng of at |east one am do-qui noxalinedione | as clainmed in

claim1 per kg of bo ar utj cal ,copposition for

i nt r avenous Ese ABo?r‘ﬁi/‘?%"Q‘l‘an%gfmedq"l?B? gacrbeorﬁ?éﬁw'?m phar maceut i cal
ancil l ary $ubst ances, from 0.001 to 10% by wei ght of at |east one

am do- qui n- oxal i nedi one | as cl ai mgg in claiml.

,U- (NRY),{(CHp)rR?

‘10 . I,

15 where
R! is hydrogen or C;—-Cs;—alkyl,

n is 0or 1,
20
m is 0, 1, 2, 3 or 4,

R2 is hydrogen, branched or straight-chain C;-C¢~Alkyl or
phenyl, which can be substituted by a maximum of two of
25 the following radicals: straight-chain or branched
C;-Cs—alkyl, OR®, NH,, NO,, NHCORS®, CN, CF3, OCF3;, -CO.RS,
F, Cl, Br, I, -CO-R® or SO,RS where
R6é is hydrogen, Cl-C;_-alkyl, phenyl or benzyl,

30 R3 is fluorine, chlorine, bromine, iodine, C;-C4;-alkyl, OR7,
-CO-R7, NH,, NO,, -NH-CO-R7, CF3, CN or

R
Rs—(CHz)q—@N_ r where R? is hydrogen, C;-Cj;—alkyl
— . .

or CF3, and g is 0, 1 or 2, and R® is H, C;-Cs4~alkyl,

phenyl, phenylsulfonyl, NO;, CN, —COO(CH;).R10,

~CONH(CH;)R10, ~CO-R10, ~CH=CHCONHR0, -CH,~NRI10R1l,

~CH,;NH~CY~(CH3 ) R!1, —CH=CH-COOR!?, —CH=NOR10, :-CH=NR1° r
. ~CH2-NH-CY~3%-(CH2) R11, -CH,-NH-CO-CF3, ' :

35

40

45
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. | NRR 0 -
M .s * .
-CH;- N,—-\N' Rw ’ -CHZ--N I{lo ’ 'CHZ" N:}_ Rlo ’

10
‘CHzm ' -CHZ-IG'R , where Y is O or N [sic],

Z is 0 [sic] or NH and R10 is hydrbgen, straight-chain or
branched C;-C;—alkyl, phenyl, benzyl, pyridyl or
benzylhydryl [sic], r is 0, 1, 2, 3 or 4 and R!! is
hydrogen, straight-chain or branched C;~Cs~alkyl, phenyl,

_ ZE‘N or ZE ‘NR 10' and R? is hydrogen or C,—Cs-alkyl,

and the benzene rings present in R8, R10 and R!l can also
be substituted by one or two of the following radicals:
NH,, OCH;, OCH,CHs;, Cl, Br, OCF;, F, CH3, CpHs, NOj,
-COORl, -CONHR!, —CH;NHR!, -CH NH-CO-CF3, -CH;NH~CO-CHj,
~NH~-SO;-CH3, -NH-CO-CH3; or ~NH~CO-CF3 and

R¢ and R5, which can be identical or different, and [sic] are
hydrogen, C;-C4—alkyl, C;—-Cs—alkoxy, trifluoromethyl,
trifluoromethoxy, fluorine, bromine, iodine, nitro, cyano
or a fused-on benzene ring which in turn can carry up to
two of the radicals mentioned above for R? and RS-

and the tautomeric, isomeric and enantiomeric forms thereof

and the physiologically tolerated salts thereof.

An amido-quinoxalinedione of the formula I as claimed in
claim 1 for use for controlling diseases.

The use of the amido—quinoxalinediones of the formula I as
claimed in claim 1 for producing drugs for the treatment of
neurodegenerative disorders, neurotoxic disturbances of the
central nervous system, traumatic lesions of the brain and
spinal cord, and of epilepsy, anxiety states and depression.

A pharmaceutical composition for oral, parenteral and intra-
peritoneal use, comprising, besides conventional pharmaceuti-
cal ancillary substances, per single dose from 0.1 to 100 mg
of at least one amido—-quinoxalinedione I as claimed in claim
1 per kg of body weight.

A pharmaceutical composition for intravenous use, comprising,
besides conventional pharmaceutical ancillary substances,
from 0.001 to 10% by weight of at”lgast one amido—-quin-

. oxalinedione I as claimed in claim 1.



