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Pyrrol yl tetrahydrobenzoquinoxal i nedi ones, their preparation and use 5
The.present invention relates to novel pyrrol yl t et rahydr obenzo-

. qui noxal | nedi ones, processes for the preparation thereof and the use

" thereof for controlling diseases. Excitatory amino acids, in particular

gl ut amat e, fMﬂ&%B&fﬂiya&%bbang&lmf ﬂbdﬂ@ﬁ%su%htilftﬁf@pa-mﬁu%ﬁchﬁ@t ory

am no acid qlé ta- mat e ‘acts as ansmtter 't ance for receptors of

whi ch variou subt ypes are known. One subtype is called, for exanple, the
NMDA  receptor after the specfic agonist N-net hyI-Daspartate Thi s NIVDA
recept or hBsTheriregenbi inieniont selatns &gonpvel RyrFodNl bgeralyKiraPsnao- The
am no aci d glnyirioxallinkdivress biprdeesszes forNvbDA prepariation thewkafodnfiaths t he

ef fect of thesdatnerabsagewicont@bll g Wideabes. Antagonists on this glycine
bi ndi ng 5| te may accordi ngl y ‘'show an- tagoni stic effects on the NVDA

recept or it _an pve ci tati.on, of .S r P
ot her subt hﬂ&a Siy: SRS SFacep. i SraSPAE: gibtee g*l"é m%%sar?%dm
kai nat e ré e’gﬂ&hev\ﬁPE'ﬁr%# NETYONS YAl -affher exfitato greta-

2- ami no- 3- hymtex acksnas hytansmitben zenhahengeoficr me@torS(mmcanuakmwﬁ c
acid. In a ssubtypeswayetindwie bh®Asulwyget ds 25lkd,cfdy exatplenedhe NMDA

ant agoni st s ficdgiRsCakesLRiHY Speffid dddmwiSh-methylPbhhspamaiRXCirhasi on.
El evat ed gl ug lﬁmatr%ct ¥6L SIT&C%E: ib{ls %iﬁ&;‘b@ s?ée@efgrongﬁfﬂ@tdn\éeintago-

over oxcl { M6 BP ABR BREIY B8 Srvoine keviSd piidly i3 BAE it reddpror . o

recept or sub?%é@dé‘&ﬁt?ﬁu%heo@fﬁﬁﬁ of (the Pé*a‘t‘r%é&é’n&%o?ké‘?aéﬂlceaﬁ mat e
ant agoni st s, Aniiagomishe| oricthis ghypine bimding sives mayt ageprdingly, sHoVhaRy
nmodul at or s (sagﬁmm:.&%gfgmumenaﬂhagmmstre):epmlr tarel AbRibintagovesess are
sui tabl e forc,_tgﬁl%aagughfs l@gegﬁofemedl es for neurodegenerative disorders
(Huntingtgg's chorea and Par ki nson' s di seases [sic]), neurotoxic

di st urbance oI I 0X| A oxi a ,or ch S C af -

stroke, or el'Se ok eﬁn afeespt | cgfué at&eﬁ?égggq S aé‘%dtgg Aﬁp ngc {;8%
(cf. Arznei iREdhec kanpa 59T hicly arerpach opl FfQ@f)?er ‘the; §peQL Ja‘hd
Drugs of theaganigts Zﬁax{tqrsa@)—hmsgxmﬁmethy1-4-Be$qws>r'lee§°momc acid

qui noxal i ne- gaMA)HaAH) kalimite aclid. 45n a similBASFay\kid ¢hgeSMDA stsiveptor
940582 25 already mentioned, antagonists of these receptors could likewise

inhibit overexcitation.

Elevated'glutamate levels occur in a number of neurodegenerative
disorders or psychological disturbances and may lead to states of
30 overexcitation or toxic effects in the CNS. :

Antagonists of the glutamate receptor subtypes can thus be used
to treat these disorders. Glutamate antagonists, which include, .
in particular, NMDA antagonists, and their modulators (such.as

35 glycine antagonists) and the AMPA antagonists, are suitable for
therapeutic use as remedies for neurodegenerative disorders
(Huntington’s chorea and Parkinson’s diseases [sic]), neurotoxic
disturbances following hypoxia, anoxia or ischemia, as occur af-

. ter stroke, or else as antiepileptics, antidepressants and anxio-

40 lytics (cf. Arzneim. Forschung 40 (1990) 511-514; TIPS, 11 (1990)
334-338 and Drugs of the Future 14 (1989) 1i055-1071i).

Derivatives of quinoxaline-2,3(1H,4H)-dione II
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2 BASF Aktiengesellschaf] 940582 have been described in
several publications (EP 374 534 and 10 EP 260 467) as glutamate

ant agoni sts. Many of the known deriva- tives are unsubstituted in the
het er ocycl i ¢ qui noxal i ne -fragnment (12, R, R2 = hydrogen). However, sone
derivatives in which R err] in 1l is not hydrogen are al so known. Thus,

EP 377 112 and EP 374 534 have nmenRoned N-hydroxyqui noxalines (II;
Rlerr] = OR4). 15 EP 315 959, DE 4 1351 87 WO 91/13 878 and WD 92/ 07 847

descri bed al kyl radicals a I, it also Eglng possible for the
al kyl . chain to be substitRgl ‘ aC| ds, esters or~am des. Likew se, al-

kyl acids b= Rlerr]) are rrentlon | Q9. & Med. Chem stry Lett. 3
(1993) 2801-4. 20 N- Hydr oxyqui noxa "medi ones (I, RL = OH or

O al kyl ated deri va- ti ves have been described in EP 374 534 and EP 377
112. In EP 374 534 there was al so synthesis of a N hydroxyt etrahydro-

benzoqw noxal i ne |one Exanpl €.5). Unsubstituted, tetrahy

qui noxal i ned?dffe ?—&r{g) in’ gpv #’é{?‘ﬁ%ﬁl‘?'}? égg SZE@Z 3na”®

Tet r ahydr 38eBR Rfifl A&M @ﬁ@l‘r%@é@tﬁhﬂ%ﬂ‘ﬁ%&ﬁysa Manys ©ft thedkngwny deriyagi cal
in Rerr] ortReshare nesebsthidatedesnrilizedeterdeyelic quibnoxaldaie frdgnent
derivatives [11WHighRT & hydRofed £y Moweler Assdied dediivativaseih Wiidlawe

l'i kewl se beeﬂn difqlsOﬁeé h &L&enEEré%s%S&n@s%ﬁ Thdid ,OR® BHY dﬁzz)la@,a

sesc s, goet SR Sl ool oLt ol

relates t& 5’86’1 %%0I§?€%§h§ iObvé%f l3n §_and O, eds % ed

formula | alkyl r s as R! ip/Afs Attt Péﬁ@eﬁ%‘iﬂ%@ﬁﬁ?%ble for th94

3 chain to be substituted by acids, esters or amides. Likewise, al—
kyl acids (= Rl) are mentioned in Bioorg. & Med. Chemistry Lett. 3
(1993) 2801-4.

20 : _ _
N—Hydroxyquinoxalinediones (II, Rl = OH) or O-alkylated deriva-
tives have been described in EP 374 534 and EP 377 112. In
EP 374 534 there was also synthesis of a N-hydroxytetrahydro-
benzoquinoxalinedione (Example 5). Unsubstituted tetrahydrobenzo-
25 quinoxalinediones (II, R! = R? = H) were claimed in EP 283 959.

Tetrahydrobenzoquinoxalinediones which carry a substituted alkyl
‘radical in Rl or R2 have never been described to date.

Quinoxalinedione derivatives II which carry a heterocycle as sub-
30 stituent R3 have likewise been disclosed. Thus, EP 556 393 men-

tions imidazoles, triazoles and pyrazoles. Pyrroles (II, with

R3 = pyrrolyl) have been descrlbed as glutamate antagonists in

EP 572 852.

35 The invention relates to novel pyrro1yltetrahydrobenzoqulnoxa-
linediones of the formula I

' 'R N : I
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and their taRASFehktigngeseddaschaftor ns, 8AAQ58Reir physiological-. Iy

"tolerated salts, in which the variables have the follow ng: meani ngs: 5
R err] hydrogen; an aliphatic radical -which has 1 to 6 carbon atons
and can carry one or two -different substdituents of the for- mul ae

- COOR4, CO\'HR& thél? RbutofBdic -dNdR4 somdki CRdRhs , - SNHtheir physidibRéads
NHSQZR4 wher §. r jzér%?éegf ngﬁy'[ qr?%lllcg R %J_aptﬂgﬁlyﬁave the foll&finy

1- phenyl et hyl Yo wher e t e pheny rings in R4 can be
substituted By2Rt or 3 of the fol I owi ng substituents:
derr]-C4-al kyl, CFS ( err] - C4-al koxy, F3CO-, hal ogen, nitro, CN,
-OH, - CONH®b R&ndhwdrom5n( RLipkativ dedjonl which hasCl 9 |6 @rﬁpkwtoms
phenyl or benzyl and d&n carryCoh® ovhawe REfferdntdsobhsbituerstts alfi phatfar-

-radi cal which haitulae —cooR, t Qoohieka) hcrtb.a#(;nsomd-mmpammw@nm,oma_
fol | ow ng ?—ﬁso‘iﬁ’%‘

-OH
or phenyl e g : E % 71/ %& g%}l,ro en
or !tohe ?/adl cal Rgepﬁ %Qp?ﬁﬂg' ]Ifrog_gﬁrﬁvole??'gﬁ where the pPhgny Ly |g
hydr ogen, ¥ err] Ie!&g%l:k‘le gaRRe SubRshtuted Mynyy 2 or 3 of\gpe fgllowing
- COO- (CH2) [ er r | - RBbst MAtECHR)fara1kyR, CFDNFISCiertiaRy, FEID-R| dailpgen,

- CH=CH CONHRS8, - alieftt @RORoH} | ~cONBRNaR Aoy -COORH (@5r hyddpammr,) Rl err], 25

CH2NH- CY- ( CH2) nR@ - £Y- ,,g,g—lg}_[gé,{,] CH err] NH CO CF3, .
CH2NH SO err] -GHabky Ter ph?é yl\%ﬁ ere X and Y are, independently

of one an s 0,

hydr ogen | i neaéxggé’here R 4 QXEF%?F’C[%'T Af- al%ﬂ%ﬁc ﬁﬁ%‘fgféﬂllﬁé has
substituted by oHB BP 4 \G@arbon atomsand CaR fAXNY)PRer 8fithe LOLIAWIRG s -
hydr ogen, |inear radicagis: —COPBhc REONBRE, -INHCORS! NHSOpRfeNyPHoPr (Bhendyl,
where all the phenyl or pyridyl radicals contained in R err] and RO
can carry On@zo0r hydr , ..@_tm 1f et radi cals: O Cerr]-C4-al kyl,
F, O, Brag. Y ogc?[ner\re? e E I\%ﬁhﬁg 3, -COOR5, -CONHR5, NE2, CN,

'-SOZPh ESO2R5 4- al kyl H
SooRb ang 4B Dya oz rééRﬁ!‘lAR'??é i@ i vagrad 15 0. 1) 54'05"8?”
4 Pr eferﬂeda%rﬁ}o&ﬁd';a’%gleﬁe Furapdkyl, mhenyly phepwsud g

i someric forns aNez2i W@se—@ﬁ@fecﬁzhe—liﬂarrﬁ@ﬂ%s(%We—R’he-—ﬁ@WﬂSﬁnR‘* —CO—R"
—CH=CH—CONHR8, —CH=CB—COOR8, —CH=NORS®, —CH,—~NRSRY,
25 CH,NB~CY—(CH3)pR9, CH;NH—CY-X—(CHz),—R9, CHoNH~CO-CF3,
CH,NH~SO0,—R?

RS

/I~ \ 8
. CH;-N N-R CH, ‘N ;
30 ./ .2 >
— R®
CHz-N:::>-R8 , CH,-N_ and CH,-N 17
. A

where X and Y are, independently of one another, oxygen or
NH, n is 0, 1, 2, 3 or 4, R8 is hydrogen or linear and
branched C;—-C4-alkyl which can be substituted by one or two
phenyl or pyridyl radicals, and R? is hydrogen, linear or

40 branched C;~Cg-alkyl, phenyl or pyridyl, where all the phenyl
or pyridyl radicals contained in R8 and R? can carry one or
two of the following radicals: 0-C;—Cs—alkyl, F, Cl, Br, I,
C1-Cs;—alkyl, NO,, CF;, -COORS, —CONHR>, NH,, CN, —SOzPh,
~NHSO,R5, —~NHCORS, OH, -S0,~C;-C4—alkyl, ~NHCOCF3, —-SO.R5 and

45 -OCF3. . : '
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i ng nmeani ngdBASF ktiengesellseRaftgen; A#0¥8%hatic radical which has 1 or

2 [l acuna] . and can carry one or two different substituents of
t he- formula -COOR4 where R4 is hydrogen or (Jerr]-C4-al kyl,
-O-R6 where R6 is hydrogen or a CH2 grolip which can carry 10 one

of the follow neprefdiréad Scomgdindd of {HeFprmula I, theik2tdytbmgdd and
R3 hydrogen or tﬂ%n@e%%ms( GE'Z) tR6dd WRerdhehe \Fafl%b(iegnﬂa\%? the £81low-

-COO (CHerr]) H (CHerr])[err]-Rerr], - Rlerr],

- CH2- NR8R9, fhig ek ‘E?—'ﬁNHCY (CH2 ) nR9, CH2NH- CY- X- (CHZ ) n-R9,
CH2NH- CO- CF3, CH2NHSO2R9 or 20

8 5 R! hydrogen; amiglighatic radical whigh hasxlaay 2/ [lacanal

i ndependent |y of onamihoahecarmxopenoort@h diffekieht rsubstituénis of tReerr]

i s hydrogen or |ineaormidabremeshere Rt i8] Byddoges akkyl-cpkanikyican be
substituted by a phenyl radical, and RO is hydrogen, linear or

branched Cferr]-C6-alk ,égd@, crzh%@yi hydrogenV\@PreC%j '%&3} Q{}kﬁ_@ﬁ {r?cga(\r%

contained in Rerr] an

radi cal s:1®  err] - @®eaPkythe foldpwing radlcé[lérr']'c‘?% APKyPhenydp

-COOR[ err], -CONHR5, NH2, CN, -SQ2Ph, ' - NHSO2R5, - NHCORS5, O—l,

- SO2- C[err] CA- Aizkylhydrblgléﬁ)CF3 - S2R5 and - OCF3 (R5 hydrogen,
Cl - C4-al kyl; phenyl or benzyl). The corrpounds | according to the

i nvention Cﬁ” b%ap”?{}%&:‘ésebyoﬁih\éa&hﬁﬁéai 2 S&?R&% i 16N6_ L W80
gzggg'zon pehemes.  _0602%ch,),—rf,° ~conn- %gz),, ﬂ(t Nges eldys Gldh

CH,NH-CY- (CH;3 ) nR?, CHzNH-CY—X- (CHZ )n—R9 CH;NH-CO-CF3,
CH;NHSO3R? or '

- 20 g
CH;-N N-R
— ’

where X and Y are, independently of one another, oxygen or

25 NH, n is 0, 1 or 2, R8 is hyarogen or linear and branched
C1—Cs~alkyl which can be substituted by a phenyl radical, and
R® is hydrogen, linear or branched C;-Cg—-alkyl or phenyl, _
where all the phenyl radicals contained in R8 and R? can carry

: . one or two of the following radicals: 0-C;—-C,—-Alkyl, ¥, Cl1,

30 C1-C4—Alkyl, NO,, CF3, —COORS, —CONHRS, NH, CN, -SO.Ph, '
-NHSO,R5, —NHCOR5, OH, —50,-C;~C4-Alkyl, —-NHCOCF;, -SO,R5 and
-0CF3 (R5. hydrogen, C;-C4-alkyl, phenyl or benzyl).

The compounds I according to the invention can be prepared by
35 various routes as shown in the following reaction schemes.

40
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[err] 20 PAFR Pteiongeselisgbatt conyveXOP82to the required derivative V
where Z is a protective group such as acetyl and trifluoroacetyl. Furt her
possi bl e protective groups and possibilities for the i ntroduction are
listed in Th. W Geen and PP.GM Wits, 8Protec- tive Goups in Oganic
Synt hesi s", 3&hemg &:Sons 1991, Chapter 7. 25 Vis nitrated in a simlar
manner to conventional processes listed in, for exanple, Houben-Wyl,
"Met hoden zur [sic] organiNH; chen CNHiZe", Vol. NHMZ. This is carried

out mainly with or wt out sol yegis, such a MUNQ2 acid and acetic
acid using nitrat- ent—st @ po-t-!ss rate—ad nitric acid
at 0-50[er?]C, 30 preferably at O- ki r]cC. YhelW Z is -CO COCEt, VI can
be reduced directly to tH&¥ qui noxa- i nedi one YX. Nfhi's reduction is

preferably carried out cata- |zt qatdtective hybwggen in pol ar sol vents
such as al ¢ohol s and 35 dj_gethyl f or mani-de. Exanpl es |of cat@l y& s whi ch can
be used are pal | adi unf cdM8dn or platinum carbon. [z kn dlhel cases, the
protective group Z in VI is elimnated hydro- | ytijcal | y usi ng”aefr’ds, eg.
hydr ochl ot9c aci d, or bases, eg. 40 sodium hydroxi d¥ sol ution, at -
25-100[err]C. The aniline obtained in this way is reacted wth oxalic
acid derivatives to give the oxanili®eOIl. This amigefornmation is
carried out by convenNHztjonal procegEpe’disted, foHNxgMle, in

Houben- Wyl , "Meth or ganj N@heni e" Vg N6 \OMapter V. The
reducti ony i tf E’S uent T™hg re of Xr™ e t he
qui noxal i nedi one | X - been descri 6(% above. NASF

VII

Akt i engesel | schaft 40582
VIII IX

20 5-Aaminotetralin (IV) is converted into the required derivative V
where Z is a protective group such as acetyl and trifluoroacetyl.
Further possible protective groups and possibilities for the
introduction are listed in Th.W. Green and P.G.M. Wuts, ”Protec-
tive Groups in Organic 5ynthesié”, Wiley & Sons 1991, Chapter 7.

25 V is nitrated in a similar manner to conventional processes
listed in, for example, Houben-Weyl, ”Methoden zur [sic] organis-
chen Chemie”, Vol. 10/1. This is carried out mainly with or with-
out solvents such as ‘sulfuric acid and acetic acid using nitrat-

" ing agents such as potassium nitrate and nitric acid at 0-50°C,

30 preferably at 0-25°C.

When 2 is —CO-COOEt, VI can be reduced directly to the quinoxa-
linedione IX. This reduction is preferably carried out cata-
lytically with hydrogen in polar solvents such as alcohols and

35 dimethylformamide. Examples of catalysts which can be used are
palladium/carbon or platinum/carbon.

In other cases, the protective group Z in VI is eliminated hYdro-
lytically using acids, eg. hydrochloric acid, or bases, eg.

40 sodium hydroxide solution, at 25-100°C. The aniline obtained in
this way is reacted with oxalic acid derivatives to give the
oxanilide VIII. This amide formation is carried out by conven-
tional processes listed, for example, in Houben-Weyl, “Methoden
der organischen Chemie” Vol. E5, Chapter V. The reduction with

45 subsequent ring closure of XIII to give the quinoxalinedione IX
has been described above.



Schene 2: BASF Aktiengesellschaft [¢r940882 The aniline | X is reacted
with a 1, 4-dicarbonyl conpounds [sic] X -such as succinal dehyde
derivatives or cyclic or acyclic acetals derived therefromto give
pyrroles I (Rlerr] = OH. This is carried out by conventional processes
whi ch are deg&fdneed, for exanple, 30 by C. Ferri in Reaktionen der

organi schen Synt hese, Thi ene-Verl ag 1978, pages 708 et seq., and which
are discussed in nore detail herei nafter. The pyrrole derivative |

(R[err] = OH) can then be reduced to t:le% anal ogous conpounds | (R1. = H).

This reduction is |ikew se qurried out_DR"conventi ongl nethods, but
preferablySwith iron in aceu.kgo acid 120C. Itu\p?o | i kew se

possible to al kylate the e der| atpve?l 40 (R[ OH) on the

hydr oxyl group to give OHOR4) usi &g 4- Ngs s reaction is
carried out in polar s such- 7 as di net yIf de al cohol s, water
or m xtures thereof, an he bases used are, dependfng on the solvent

for exanple alcoholates K arbonates and hydr ogen pﬁg;_ ates. The react i on
is 45 cartPed out at 0-70CE Xpreferably at room tenpe L¥ ’ BASF
Akt i engesel | schaft 940582

I (R! = OH)

o
. HN g © *
15 ¥ \
w | an 40
N N.o-r4
L @)

N

2
I (Rl==H : M-R
( ) | 3

I (R! = -OR4)

20

25
The aniline IX is reacted with a 1,4-dicarbonyl compounds [sic] X
such as succinaldehyde derivatives or cyclic or acyclic acetals
derived therefrom to give pyrroles I (R! = OH). This is carried
out by conventional processes which are described, for example,

_30 by C. Ferri in Reaktionen der organischen Synthese, Thieme-Verlag
1978, pages 708 et seq., and which are discussed in more detail
hereinafter.

The pyrrole derivative I (R! = OH) can then be reduced to the

35 analogous compounds I (R! = H). This reduction is likewise carried
out by conventional methods, but preferably with iron in acetic
acid at 50-120°C.

. It is likewise possible to alkylate the pyrrole derivative I

40 (R! = OH) on the hydroxyl group to give I (R! = —OR%) using
Ré-halogen. This reaction is carried out in polar solvents such
as dimethylformamide, alcohols, water or mixtures thereof, and
the bases used are, depending on the solvent, for example
alcoholates, carbonates and hydrogen phosphates. The reaction is

45 carried out at 0~70°C, preferably at room temperature.



7 SchensBASF Aktiengesellschaft 940582 Terr] 35 The conpound

VIl (Scheme 1) can al so be reduced to ‘the ortho- ~ diamino derivative X
Thirs reduction is mainly carried out with- sulfur or sulfur conmpounds such
as alkali netal sulfides, poly- sul f 7i des or anal ogous ammoni um

conpounds. btheme fazequent |y carried out in aqueous nedia at al kaline pH
val ues and el evated 40 tenperatures up to 100C. These reduction nmethods are
described in nore detail in Houben-Wyl, "Methoden zur [sicP organi schen
‘Che- me", Vol. 11/1, ChapteNH,V. The diNHM;ne X can sgp§ ntly be

reacted with oxalic acid 45~ deN ND4 ves t NHe qui noxalinegijone Xl. In
the case 8f the oxal i ¢ di e t he—d» X |s—hbath t he diester
product | f

wi t hout solvent, for exanp ﬁﬂepder refl ux; esultlng

' VII /
Rl-L
10 o (0] ‘J

HN*O HN O

S A ¢

15 1X NH;
R'p3 NO,
J -0 lg& O- XIII
20 : HN”\;O

C@NH | | HN?’»O
‘ggR3 - Ej@'h']_k

25 : NH
I (Rl = H) | o ¥ ’

_ | @N.Rl
30 ] T

35 The compound VII (Scheme 1) can also be reduced to the ortho-
diamino derivative X. This reduction is mainly carried out with
sulfur or sulfur compounds such as alkali metal sulfides, poly-
sulfides or analogous ammonium compounds. It is frequently

) carried out in aqueous media at alkaline pH values and elevated

40 temperatures up to 100°C. These reduction methods are described in
more detail in Houben-Weyl, ”Methoden zur [sic] organischen Che-~
mie”, Vol. 11/1, Chapter 1IV.

The diamine X can subsequently be reacted with oxalic acid

45 derivatives to give the quinoxalinedione XI. In the case of the
oxalic diester, the compound X is heated with the diester without
solvent, for example under reflux, resulting in the product. If



BASF Akti engRASK |Aktigrgesellschafysg, 940582 - 8

the oxalic acid monochloride is used, the procedure is as for am de -
synt heses (see R C. Larock, Corrprehensi ve Organic Chem stry, Chapter
9.4), and the resulting m)noarri de is subse- . quently heated with or

Wi t hout sol wend oxagidl d¢id) mohothPoided st uséd Xlthe prbbedureinisdiasofoX i s
obt ai ned thefple syhtfedes NGRECR.E N LarcRity COMMprEteRS 198 Chran Jhydr00h|0r|0
acid wth thg,gadity Onc@iptse% 9.4); Uld 'thE' PeShll RS msﬁam{wed gaags‘hcan

| t t
CUbsequent | yIURRIIERS JUCTRPE N e rssah{tm%dﬁ B

reducti on BaFL+ AfethedtanidecREnX cif obt@ipgd cehanepy, cthis i jheated W the
catal yti ¢ nmedquesdusf ecidx aamohe ashhylmophlovhccatid with| phe saddidiionsof so-

pal | adi um cardpinizeds pswdl HeteerApRiroTuean| oyexhliting i othee Rfudnonalins

al cohol s, t eaéﬁ%@&% Ug AN e diEBS YWy TRk flCcanl Bubkedh &Pt BEHRIr8gsEdd) €,
however , SE 4 egh%ﬁlnes%ﬁt ggcgéta%_ql%g as ammoni um forrnmate as hydrogen

donors. Redu lon b hem cal foute takes place with netals or netal
salts sucﬁoas i ron and tin in the presence of acids such as hydrochloric
aci d and acfhie reduyetipn gamatpie fplace: Pyt ehenigidepaduby catplyddc120[ err] C.
Furt her pos -véifiapitbi. | Inithe tatalypkeic edtbbdonfcr exdgpide| duydroddoubancaka |

Met ho- eIyt sQegads Pad19adtin/ésrbovioand 131 dtinthdpatbon \Us empldped in

ani line X ' s%’lﬁ;e'n‘t%e%éﬁ J@a&&@ﬂéi&d et 2ah{ 8o Airind beXd fihd¢hyl formamide,

oxal i nedi e, [ X1y | spgyafp}sgls 4ot %{Lv(&eetgblgsveekhe%&gais?gbes@%@gs@\ray 2

Paal - Knor T
(Rlerr] = |—|)"=ls ﬂ‘}?“QnPE‘R az}éeaf‘ T e HPPOT A ‘\ﬁz&\?“”&y %léé’& %‘al"?]or

exanpl e, in Xuteeitpkes: mieaawet wakBrmekalsoogametehanlts syel R&sdron and tin
Thi eme- Ver | ay the7drepempes of08cids saxph as4hPpiveriiomic acid amgbardticsuch as
al dehydes, kajideasukelyp A dabydesd Wempeehohe 3&d.N602020  CMhiFRBLh8Y ,pots- | N
XV, also pg £Aliitied FolSE 28ahE@on arel HQQaPﬁH)QBeQSub&ﬁIV@yW | fleEEUINt S
of acids suc&gna%e?cgﬁgn%hgn% ’fé ol‘#ﬁneﬂ/{ OrBhC&P%Fl’d gre pf esent, with

elimnation © & aci o cantarso act as sol vent if
used in large anounts. Hovvever in general, the reaction is carried out
in 35 sol verfibe andhing X Gamclikevipe by prepares fyom the Mhydrogyquin-

t ol uene/ di neptallinedieone deX \byt themichl aedugtion atsee0abb0¢ ps 11T, isr véacted
ably 100-15Qera paaloknorr eethodtwitied acaitarbaryl abmpObmis tS yhvéotidie
boi i ng poi Yyrroi@ IherOW BYX bR dak@B[ Blide Gnlh benmr&aii 9& _adien be
al kyl ated vigdy, madwf@ﬁo rrin eghye 4 é’éﬁ&;‘én&n Qg?égﬂoup
and can be, s é)bles om ne |o€j‘p tes
and t osy| A& es?hfs SHAXErLRg & r’rpﬁﬂe‘% 8?3? 1"F8r onyf

sol vents suciPTROUREE  BRRRIAS aldab %ﬁﬁ?rdlkﬁﬁt)ﬁ?ﬁ hydes QR asetatst o
100[ er r ] GO vihereplie wouich mayi,nedi tmev, @RBerbé cyqi)lcu,nare alsed lagi ngac-
BASF Akt i engeisel compefiént. Cat8aPbBR amounts of acids such as acetic acid or

toluenesulfonic acid are present, with elimination of water, in
solvents. The acid can also act as solvent if used in large
amounts. However, in general, the reaction is carried out in

35 solvents such as toluene or in a mixture of solvents such as
toluene/dimethylformamide with acid catalysis at 50-150°C, prefer-
ably 100-150°C, or in concentrated acetic acid at 50°C up to the
boiling point.

40 The quinoxaline I (R! = H) in Scheme 3 can then be alkylated with
a compound Rl-L to give I where 1 is a leaving group and can be,
for example, halides (chlorine, bromine, iodine), triflates and
tosylates. This alkylation is carried out in polar aprotic
solvents such as tetrahydrofuran and dimethylformamide at from

45 —10 to 100°C, with the quinoxalinedione I (R! = H) initially being
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but oxi de and subsequently R err]-
an alternative to rearrange this sequence

depr ot oRASEJAkEiangasedlsgbAfEs sodi W0984ri de or potassiumtert-
L bei ng added.
5 of stages,

It is-also possible as

with XI initially

bei ng al kyl ated, and the X1l ob-

‘taBned in this way being converted via

reduction togeprbtidhaetliN@ith HasekOkch 45 @pdbahchpird)de or pSEdsyTRIN tedd-

[err] butoxide
4. The oxalic am

~carried out in polar

di met hyl f or ki #e,alsoypepsifie aspap| alferaadifg &

€Pd subseéﬂ%ﬁgl nQL_e5e§M tORRIE 1S deplcted i n Schene

ated to t e derivative XVI. This is
aprotic solvents such as tetrah dr of uran and
PSRRI IS 1PEFUEBS® such

as sodi um §5ofysdges,oWipbtdk dinitiiably -heingne &Ylaafeﬁﬂd an8stkr FRITy obhe

al kyl a-
like L (see
dinitro conmpound XVl

ti pginehdanthbl Gyt belagngomkinetd wiherreductian be XIV datonghgroup
3 (sdbiscHemCByON is carried out at 0-100C.

The
|s subsequently reduced to the quinoxa- 40 |inedione-

XVIl. This r d%CtI%p is carried out as in Schene 1 and 2, preferably
using in thi i‘ron in glacial acetic acid at 100[err]C to the
boiling pdPnt. XVI1 is alkylated with Rlerr]-L as in Schene 3 (synthesis
of I or Xill), where s a leaving gr s hes halide. 45 BASF
Akt i engesel | schaft ft/ﬂ 940582 Ph- W§ C9
HN O pPh-CHL’
g T C@ o
15 No, NO,
VIII XVI
Ph-CH, O Ph-CH, O
T TANO ‘N O
— g
NHZ_ NHz
XVII o) XVIII o
,s HN"O HN"5O
— T g
NHz \N' 3
XIX “R'%R
30

35

40

45

Another synthesis is depicted in Scheme 4. The oxalic amide VIII
is alkylated to the derivative XVI. This is carried out in polar
aprotic solvents such as tetrahydrofuran and dimethylformamide,
with VIII initially being deprotonated with bases such as sodium
hydride or potassium tert-butanolate and subsequently the alkyla-
ting reagent PhCH,L’ being added, where L’ can be a leaving group
like L (see Scheme 3). This reaction is carried out at 0-100°C..

The dinitro compound XVI is subéequently reduced to the quinoxa-
linedione XVII. This reduction is carried out as in Scheme 1 and
2, preferably using in this case iron in glacial acetic acid at
100°C to the boiling point. XVII is alkylated with R1-L as in
Scheme 3 (synthesis of I or XIII), where L is a leaving group
such as halide. -



10 The quﬁ?&?aﬁ‘ﬁérﬁ%%ﬁﬁqhqfithen 28087982t ed by catal ytic hydro-
genation into the derivative XIX. This catalytic hydrogenation is

carried out as described previously in solvents such as tetrahy-

drof uran, al cohol s and dinet hyl f ormani d&@usi ng hydrogen or hydro- 5 gen
donors such ameaguDNbxilinediBhe XVIIINGspEtREemivekted dnt aiay.auyuc shyedroas
pal | adi unt car, QQtQBnF&ﬁﬂd RUBT §éF PRltive xrdNerARY cheg1y¢dt hyesegeration is
reacts with g a}ﬁle S8 %n% g{ifd gr% Y8 Y 13 iYL vs%cphsgeeétfg
Paal - Knorr syntnesrs rr accor to
the inventi ofrof “ra"r‘hé‘ Pt hYggg’E’faeﬂlﬁgdug% 8'15' °PFH °% e
products | & genpdepereduch R ammenivm, fopmatmdinf the PFPSENSS P§b?e°§ﬁ%41¥éﬂ:

(Schene 5). Fued, as hpaldaddibndeaxtzon lor pdatvinum/daghoreducti ve 15 ami nation
with amnes into the conmpounds Ib according to the i nvention. The

reduct  ve anigal hgi ie SER°LAbbdRELy Hefiils dith afioﬂlﬁda‘:?bgﬁirfrédn@
preferably 10,108,300 e 1 Gy b bvgeth%&%z%nﬁs 2ip L 8IEH00 & ntggss!% rogenatlon

di BEH 4
cat ;Fg‘sfy;‘ﬁi‘pﬁﬁ%aém 0 S 15 B9 d I sfqsdiog o LRIRBEPRNC |y i n

pol ar organi c solvents such as aI cohol s or dinethyl formam de. Schene
5: .25 The substitutiOn of the clafimed]pyrrolfering cin/thel productse Ia

oxi di zed by @Q@Eaﬂéa oIt hABOGEP SEin behin6Bified liacungditdble auanpte, in R C
Larock, "Comqigg Sﬂé'yﬁ an%”' £he alﬁeﬁg}aé%mtﬂe%%nveé@é% Vebahuplvesher,
pages 838 of 388acsdd Jiln 48; 681 QY tﬁeasaﬂaqu%dgcsﬁ J&d&g tla gwenti on,

I n partlcu assli um p I'n-sofvents as acetone

ot Do 0L er r feventiamy dhe, ZPARTHYS. SLRALLR 1 GoBBF @&rfs e e%*a & wi th

ani nes from 5 to 80°C, preferably 10 to 30°C, in the presence of reducing
agents such as sodium cyanoborohydride or hydrogen in the pre-
sence of a hydrogenation catalyst such as Pd/carbon, Pt/carbon or
20 Raney nickel, expediently in polar organic solvents such as
~ alcohols or dimethylformamide.

Scheme 5:
25 '
R2
OHC—(CH,)
n
. . Ru .
| —» RR"N-(H,C)
- ' .~ HNHR'R’ zfl .
30 _ H O N N .
Ia : Ib : ?S
2
35 R? R’R"NO-C—(H,C)
HO,C- (H2C)€‘ Qr\
S N }s HNR' \g
40

The aldehyde Ia 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
45 carboxylic acid Ic according to the invention, in particular us-
ing potassium permanganate in solvents such as acetone at 25-60°C.
These carboxylic acids Ic are converted by reaction with amines
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NHR R'' into the am des Id. The coupling takes place by known processes
which are listed, for exanple, in Houben-Wyl, "Mtho- den der
or gani schen Cherri e", Vol une E5, ChapterlV. 5 The pyrrolyl al kyl am nes can

| i kewi se be ng@eked iMdd) theoaydes ad. The hupdlingetakenpllage by ldam bei ng
pcrnz\s/: 2L§| tor g%cebgeé)lvﬁﬁ%hogre H&éasowﬁr@éa@leamaeﬁodﬂ&%gﬁg gﬂ;@kchgafogunds
I[s)uch as cgr- bgg %q%rrﬁléag iIlﬂ'ése éngﬂg %rasgbl egpr ocesrsne)s are
10 described, for exarrpl e, in Houben y " Met hoden der ani schen

Cheni e”, Vi (The PYrrokyjedkglaminescgn Thkewisn becssacted é”lg&r Leeeyanatgs:
with or wthaot gioévele urpaef Bgahity alsoebéing posanblle, taandeat in place of

25-150[ err] Cthel 3sS6yrit o8, amines HNR'R’’ which h@érbreviaﬁaly reacted in a

ey Ly il s co e i 1)
seios kL R X %rggrwlewg%ggeg&

i i dazol e @%Fﬁé?%dmﬁ%eéﬁ’ﬁp}?'st@d pRb ?? rH Rh° e r8ﬁ‘é‘?&’r§f’é‘
Organi ¢ Tr anshemiat i dies.umeeRA ¥ apager0 834 9’99@-91‘2359@1-’%?53& Ar® qarxied
am des |f acoatdivhthter tithbotesdlivemt, Threferabdyplimethylfesrmpinide, mndcadtwn
processes whixghigptelisted, for exanpl e, in Houben-Weyl ' Methoden der

or gani schen Chem e", 40 Vol une E5, Chapter V. The conpounds according to
t he invent ?% re_aptagoni sts of the excitatory am no acid gl utanmate,
espeC|aIIyi ﬁl ts of the gl ycine binding side [sic] of the NVDA
receptor, of the AMPA re- 45 ceptor and of the kainate receptor. :

rrs - - - 2
HoN-(CHp)m R? . R’’’ (CHz)o~-CO-NH~-(CH2)m R

R’ 7= (CHz)o—COX
20 '
e ¥ ¥

| e

R’R”N- CO-N '

;@ o

R’R”N-CO- <-——— HNR'R"’’
(CHZ)m ?5

25

30

The pyrrolylalkylamines Ie obtainable as in Scheme 5 can be con-
verted with écids'R"'—1CH2)°COZH,-Which are activated in a suit-
able manner to R’’’ (CH;)o,COL’’ where L’’ is a leaving group such

35 as azide, imidazole and others which are listed in R.C. Larock,
Comprehensive Organic Transformations, New York 1989, pages 972
et seq., into the amides If according to the invention. This
coupling takes place by known processes which are listed, for
example, in Houben-Weyl ”Methoden der organlschen Chemie”,

40 Volume E5, Chapter V. '

The compounds according to the invention are antagonists of the

excitatory amino acid glutamate, especially antagonists of the

glycine binding side [sic] of the NMDA receptor, of the AMPA re-
45 ceptor and of the kainate receptor.
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The pharnmacol ogi cal activity of the conpounds | was investigated on

i sol ated nenbrane material fromrat cerebra. For this purpose, t he

menbrane material was treated in the pl2sence of the com pounds

according tenb éﬁ:\é%&tlbgﬂca\l tfetiRetyasf altabebmpousddh-I wast investigated

%ng]r] FﬁZ am_pos t e 1§ XD 1x@R egfam:. @@u:dtthls (ﬁﬂ'pﬁwf A

cing or es s i

gy Z ofnag Fiat ¥ Elé'&%@ecl alf %h% #:f@gé}ﬂze of {?hép:?&ﬂ

ecept 0 ARpam f th
[realto edr?reﬁmpaﬁé% ageerdieg R dhE éﬂ"ﬁ tg‘é’?ﬁ”t P?I’faaqﬁq}r?bog }ﬁé ?t vvag

possi bl e 50 stteheesi 3rHe2?%Q+3€Md€ﬂ§¥1%ﬂ%ﬁé&éﬂﬁﬁ’ﬁ¢°ﬂﬁgrmgSF bound
3H AVPA, [ 3kir-gAmsai)ne [ o8 |—glylcdhk - éai [Fajekainaties daih] cathe tlaster hindiag
amunt s of ttBe§ﬁec1firc.a%ele e@fg bsimpi ase KalhiRate Ssrepabrs). CTiveS rant

Klerr] (I _dloa(LJ?1VltY ' th% eﬁnﬁéﬂﬁfax{éso%Eh{:ﬁe@%a!s%rédnﬁﬁsé&ﬁl-@f t he
di spl aci ng

Cll nt accor Log ¢ Judad by
it- 15 erat t\}%%ﬁ'&?'ﬂ“? r’ﬁé’é’r“tf"ﬂgr gg ﬁfym 5 t%s?nge%%ﬁg?rgﬁst | ca§ anal -
ysi s systdnrediepceividy th %‘b‘?ﬁﬂﬁseP Botnd SE-p¥PA Br ogr am of
P.J. Minson [aAjHRinacebaod {nAreacht case mea@:éaiaq%ﬁr amou(l 5805 th&Pe i gand:
Versatil e CoapibBabe¥ibd Bpbstatcdsar Theadiksociatdonzeensansf Ki @'ar‘rd ighpet ng
Systens) . 2Qtor ToRidP len@¥yB8 f£ronithis AR 6 iadakhsurte Wl &headisplhcing:

1. Bindi | "
" acid I(ng_ Rl%lg ég_ 6 e 3? n@ygécggiéﬁlﬁ ”E& h&’ﬁe AniveR¥ fd0 | iy EBuAAI By it

ved
rat cer ebiy erative mlé'nﬁé‘ﬁog%?ﬁp ésd‘°tnoag? Sls r&t%ﬁﬁi E%% ar#é:atfl €§vo Jn%rID a
buf fer sol utVisds AYEHHHJISEE) 0PN TP rﬁﬂM[GPF‘?u'f%‘?rr BiPELRY - %9 t3‘(‘% WWE :
met hyl ) net hypregrae ¢ @.dchMonsee gorRPS- Ropbarch d Apabyhiwak r%;mcgem 107,

| enedi anmi net@ogayce20 C 1dgaddé ErYatillel CoMputeziizgdanppieach for Charak-

Turraxferr] teﬁ%aﬁi&?%t@.&aﬂ@ssﬁﬁﬁtr{g* bygesmsy. 48,000 x g for ' 20
m n. Aft rem)va of the supernatant Iiquid, the protein-

t nb t | th
ES”SS‘;BQE’Q" N et S LRV A

48,000 x g for 20 mnutes each tinme. The menbrane material was then
suspended i ri.15 Bindéagt & SHoRuapino-3-hydsexyri-methydrorisnragoiRRT PPN ed
at 37C for 30 maecidThea-aMPa) protein material was subsequently washed

twice by gentri fuga- . tion and suspension and stored at -70C unti l
~used. 40 A mdte? iR Ot S dHIR ebmeved'dat BayeBrat
37C and washed tWI e g& éc)eérytum ggglié) %}u%giéoguﬁ%g?he vole gQ, n) and
subsequent suspé‘ﬁaﬁ OH QISR S c osm g
TRIS-HO, 0.1 MYE &§sF‘aH"t1rﬁno Sﬂﬁ?%s%éﬂ 480 mM hl ori de,
"pH 7. 1. Subsequ@lﬁtﬂlyl)mewlwgu@? hYdrOCh]mi}'ﬁ#Pah'ER?ﬁi’t*@rll)aF“ ¥‘

3H AVPA ($® Ci / Menedianinetsbraacetic gwidhd EPTAN] BB M. 4of ugm@n [Ug.tgf—
sol ution B wer e ®irsa@Pyethe suspenBASH i€ icongesehget af 48,000 x PLOTF2
20 min. After removal of the supernatant liquid, the protein-
containing membrane material. in the sediment was washed three
times by suspension in buffer solution A and subsequent
35 centrifugation at 48,000 x g for 20 minutes each time. The
membrane material was then suspended in 15 times the volume
of buffer solution A and incubated at 37°C for 30 min. The
protein material was subsequently washed twice by centr:.fuga-
tion 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 x g
(20 min) and subsequent suspension in a buffer solution B
composed of 50 mM TRIS-HCl, 0.1 M potassium thiocyanate and
45 2.5 mM calcium chloride, pH 7.1. Subsequently, 0.25 mg of
membrane material, 0.1 puCi of 3H-AMPA (60 Ci/mmol) and com-
pound I and 1 ml of powder [sic] solution B were dissolved
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-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 |least 2 h. Thel®enbrane residue 5 was t hen

; \gas hgd Wlat][l S m3 (8fic§ohrl BichBate®!off i@ BorNe®rmiiey. The incdh&t%ﬁpaé?iﬁon

. bound an ree - t : e
#aﬁe.ﬁ%éé%%&l-ﬂggﬁq t ¥/ kL Pler (fr&g WRASHH B SR cRf hdd

: di i Vi f i
CeimiiTiat] o coRRRTARCS PhPoRPorrontal ViEh e 0.5% TRECRELE (oShgbakirion

[ regressron
anal ysis of the SfspPirethiengipite fay at leasty zK[berF]‘ed?e“g."y ep%ﬁ%@"? ound
for 9-(1-py&rol ywps5thery washedrwith 5 ml of cold buffer solution B in order
hydr obenzo[ f ] qui roxaéparats Doihd, did -fitieen2H<{AMPANTrem 3)ne Hnother. After

substance is nor gqedstidfedtdF the Falivaeditibplconens Bbund 3B-AMEX W |the20

in EP 573 221 anqteﬁﬁflqﬁ)é %na]t%rEQlElEy?s%i £391ad4on coft tﬁg di Rl was deter-
SH - g . 4L by =eint] fpt i e

L[SH SIYeine  pipeq iy MR LI INRIENEE Il diaen L el N ng
20 t hetQol une of preparation buffer (50 nM Tris-HO, 10 nivi EDTA)

using a Potter hanBgedff 210 Mewdmfoysdafer ilxrd lcpnrroXylged &t 7, 8-tetrasg, 000
x g for 20 m n. Thydrsbaezold]aningesl ihiesQa8delH, 4H)edibre (Exampleelpr aries
pr_etse_n]g Int_the PaubstaN®s Q.sv%bgda&%eb!hétﬁ%ﬁé’%%gted substiadited N8 ded
centrifugation a : a %gﬂ e ende
menbr anes re f%gégﬁg(?%qilglu%g ?\?@f Pc;‘g'e%ggn ple %rgt-?t%%\/\zearg gg‘gg?[err] C.
Af ter anotfer. washi ng step, .the nmenbrane suspensi on was i ncubated in
a shaki ng watter BiPAiag %g[lém'f@we 15 min. After a further 4

washi ng steps (centrifugation at . 48,000 x g for 20 m nutes each tine
and resuspensi onTonpBépare thecpanbitanes [fotf el SHRglpeive himdingrassHygr ed at
-70C unti | freSRly f#énidved: rat hippocahifi fwédee holBgEh BARs inene thmwed at

37C and waghed 2tﬁ§b¥olume of PEBhLF4t4A! baRs ’

OmX; 0 gRN
subsequent resus-._35 c%gl;s?gn |n1ﬁ'| ndi'ng f(fék?r Q‘g%}]ﬁ%@i's[ibctﬂ%l—frﬁ)ﬁ,
10 mM MORIERS B TGS RPMISSRbZRR o ThE dicHOgeRabe Jas FeRErAFyyed @
(menbranes), 25 ARr 800 gf \&ifeE 296™iRy FhE PuBSTRaAtIRtsYRS (difqarded, and ithe,e

tested in a totamepbrgngs pregendi inlithe pelletr wemecwashed 2 x by rpsuspen—

bi ndi ng was det estbneand \ceataii iggdtidd gty é8ne00 Af igen2d0min eachctuhmeé) orrhat 4
C for 60 msn, bowaduspénddmembgaieh Were .frozen iTCRaGaidthitroFeansnanot her

by filtration thruafladd Bef Bht€l Srter anlqlm Qﬁ%ﬂ?‘?@éeﬂ)’aiﬂbnﬂefmf&hébom

5 mM of ice-cold_bhindin ._buffer. .1he readi oactjVit.y. el n the
filters is deter ?“SP,nS&nmwﬁgd“Bﬂj'ﬁﬁte | 378 PR F’S*ﬁe‘éoﬁ/uan_h. & Qbrﬁ'g £or

di ssoci ation 45 13 mMBnAthersa,fpethey 4 rashtng P&?Pﬁhécﬁﬂ?iﬂféﬂﬁgﬁéﬂ{‘ Mots
usi ng BASK8ARE® eh gk forr| 2@ Heinutes each giigeg2nd resuspension in

14 30 i t epaepaeatnian ba€fierf ithe mgmprangs were isnomxtcg'uja-noéc waritil

t he equation of gBeagfwrkhdw.usoff.

The frozen membranes were thawed at 37°C and washed 2 x by .
centrifugation at 48,000 x g (20 min) and subsequent resus-

35 pension in binding buffer (50 mM Tris—HCl 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
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

40 incubation at 4°C for 60 min, bound and free ligand were
separated from one another by filtration through GF/B filters
and subsequent washing with about 5 ml of ice-cold binding
buffer. The readioactivity remaining on the filters is deter-
mined by liguid scintillation counting. The dissociation

45 constants were calculated from the displacement plots using
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[ 3H] - kai nat e bi ndi ng assay, freshly renpved rat cerebra were
honbgeni zed in 15 tines the vol une of preparation buffer (30 MM
Tris-HC1L pH 7,4, 0,5 nM - EDTA) udidng an U tra-TurraxR. The honpgenate

was centrifuged D jterativd&difiinsad fDitidy Progrdih @S ipch8sérdinceawith
di scarded, and %13 ewgggom@@gﬁﬁ BhESSUsokeR, t he pellet were vvashed a

total of resuspensi on I n preparat|on buffer and

centrlfugatlon 3zOOOx g (20 mn each tine). After-the third
washi ng ’é’fﬁi’-nﬁhﬁfn{ar‘f‘dfﬁﬁ&a’ﬁﬁere washed 2 x by centrifugation and
re- 15 SSuspenS| on and stored at -70C until used further. The

frozen nmenbr anesrovprephbavieite atemBr&nes ukpe ttied [ $Hj—kainate l:lmndiimggabsﬂj,er
(50 mM Tris-HC ﬁ‘és?alﬁ) réndvéd Halt! EperAtwere homodehi®ed XnU1% Glimé8 €hé.
The ‘meqbr anes prgsenl, Le }% a&%tt'l‘éh Bt fer (%r :Ez‘@ &dﬁﬁ‘ 14 PigNdi Re

buffer. An incu con r ot ein
(nenbranes 0. %‘lhgousmg an Yiszacry tﬁ‘ ?ﬁ%o’lﬂ{'}ﬂgegaﬁetvﬁ SEEFARRI ¢ o
be testedl®n a at 48, 096t§|9ﬁ°r12ﬁ1 mb? (FhedEHpepRAtant weRediRfrAnged, f fpd

bi ndi ng was the dsmbrnnee@nasenhelmrid@e@sélat were weshedtarkatal oft er

i ncuba- 25 t3 onbgnresesﬁensm ih npitegsaraltdon dowihierf ned cemanidugattosepa-
rated from one aeRPUBeEJOBYx (tzroahhﬁnea&rm%a CFA&éf lth@r ¢h#Ad washing

subsequent washidiq nelsC f;g d ‘?xftrl-erEatl n and@éB
filters h fipy & © o2 %P’ Teh
fl)r :'[S ggt prZE\r/FIuosﬁ?é%&f’ggg @%@ gp%%ts %rgng furt'i’?/‘:zed and the

di ssoci ati on constants were cal cul ated using nonlinear fitting-:
program or in acths dxpzen\menbranescyere nﬂxawed at 3BfC,Causperdadl Rnusof f .

The conpounds | winekindi baffer (5@ mMVEris-AClapE 314§ adrde ceatBbfuged deugs for
human and veterlmroxoormdgcake ﬁnﬁlﬁanrlh@ nés®eahés resentpﬁ.ﬁ’dtlf@ p(é'lllﬁﬁ for
the treatggnt of,diaucg 39%% i¥ebhding b fferwﬁ% clGR1483 dikirason S

di sease and Hunt| ngt Qn rot o ances of the
central nervous ;’&F "Ldugﬁ 3§°‘éee’rne f“ﬁ?’g e’ctlg?’% (eg.

stroke) and traut>%@i/mmokyflacupaard jhe ﬁébBF%'P‘F‘PSdrYG’ Pﬁet%iﬁ%’almcérd

and for pradedc pigl amt i afpblisging Huffiexi. oThe i nonspedifie i bimgiagsuass.
The drug prepar adét@rmiaedoinlithy presémce oL 0L 1 oM oginitamata. After incuba-
therapeutpsal | y wfdneehi 168e afBrito Aindfés CHRMAUNESG | fide addand 4ere sepbon tO

convent i onal ph%&aeg&bﬁaén@%clth €§ f:.'i%a\:%@'through cF/8 efx’l@erklsﬁndeg

d wd
st g Potdd edllonl £ 5 g1t $H80ke HloAERE AL e
940582 CF/B fllters had prevzously'fgen treatecﬂJ &ith gréﬁ Qg;ygtpgre

present in an arﬁﬁnﬂlﬂ%ﬂeff—‘éﬁnﬂt deesttd h. The dis/pbgcemnghplo'gﬁ gfexieqBng-~
0.001 to 801% bylysedghtnd the dissboiatidrerconstansts weére patpalatednusiagea

adm ni stered in figrl@h@ar fitting program or in accordance with the equation
of Cheng and Prusoff.

The compounds I according to the invention are suitable as
35 drugs for human and veterinary medicine and can be used to
produce drugs for the treatment of neurodegenerative dis-
orders such as Parkinson’s disease and Huntington’s chorea,
and neurotoxic disturbances of the central nervous system
such as cerebral apoplectic insults (eg. stroke) and trau-
40 matic lesions of the brain and the spinal cord, and for
producing antiepileptics, anxiolytics and antidepressants.

The drug preparations according to the invention contain a
therapeutically effective amount of the compounds I in addi-
45 tion to conventional pharmaceutical auxiliaries. For local
external use, eg. in dusting powders and ointments, the
'~ agents can be present in conventional concentrations. The



5 °  doses.BABDraAKtiengeseblschaty kg oP4MB2 wei ght are adninis- .

tered in a single dose. The preparations can be admi ni stered I n one
or nore doses each day, depending on-the nature and. severity of the
di-sorders. 10 Appropriate for theasequired node of- adm nistration, the

drug P CRAIdI083e ACEDHlIride ] CpidkenkN YA GlhobAR! 3F NEXAN\0G000DNGS
p TR h St 4 RaognS 1 Py Wegape,ceut cal

auxiliaries poss use are, or exanpl e,

et hanol, isopropanol, ethoxylated castor oil, 15 et hoxyl at ed ,

hydr ogenat ed caskaer isiterngb|yator khecPERRaratigng.are admlné?g?%ﬁﬂalﬁsﬁéfgle
"glycol, pobyet hydsses .gFyomst eartat ¢0psig|per kg of kadyowglighe prenEdpinis-

al cohol's, |1 qui degydcfihi B, s DRjIeOkidbE M it preparatiamolcan. bé&xaimindstened abl e
for internal useix?rcﬁxel %ﬁ[ fi5fe d¥ses each daylyli€péndiing oh, thé hidtre aharch,

tal c and pol yvin r.roli= 20 .. It.is furthernore possible
for anti oxi dant sg%‘%/cﬁ%tgsc’?oé%g dlsogg@}?sp)‘t’ueroI and butyl at ed hydroxyani sol e

~and butyl ated hydroxy- t ol uene, flavor-inproving addifives
stabilizel®, emApprdpsigtesfor thengeguired Aeds ?5 agnindatention, the dryg,

subst ances pr esepteparationsrapmrsingnté rthed dnvenpiamn copsain convegkdgpal and
the substances usgsligientBeaid alilltenes i ddaditpbarto the agentcRitarval-
preparation, are.dfidaal aakER dnieaCpopt e faRd1séhl exteeiRBiudd arei,th the
agent in each cage L@%g.dl uQea'E)a %r,aié anol, etdkylaeduCEsbidt dil

conventional way: for € aé e XI tfe . .

[sic] condgnti Oﬁﬁth&aﬁpgﬁégd%napﬁg_cas or °l%ht%°a%%%%yﬂé .I‘bl‘%{'e ’d%’é§£
preparations caretelengnlficl s3lraln PRIYSIYIREGglycostearata [83C]y, o)) v,
parenteral |y, suéchoxriesed| fattimntadgpbels, liquid paraffiny aRtrelsivEaprg.
Thus, possibl e pressaiinat ERaspbes suitable tfu) dnsermaiulusieonse ladtesieonpand

i njection sol utiQfend’ 314861, ethanol)i SE4ERIH,S+alé! dnd PoReWEnylmirrens
dusti ng p%/ders ggwe_sprays. 45 BASF Akt i engesel | schaf{
940582 16 Exanpl es Exanple 1 5

o Pkt A et n ket % oz ble Eor” BTN ERRA” ShE A oco-
pherol and butylated hydroxyanisole and butylated hydroxy-
toluene, flavor—improving additives, stabilizers, emulsifiers

25 and lubricants to be present.

The substances present in the preparation in addition to the
agent, and the substances used in the production of the phar-
_ maceutical preparation, are toxicologically acceptable and
30 compatible with the agent in each case. The drug preparations
are produced in a conventional way, for example by mixing the -
agent with the other [sic] conventional excipients and dilu-
ents. '

35 The drug preparations can be administered in various ways,
such as orally, parenterally, subcutaneously, intraperi-
toneally and topically. Thus, possible presentations are
tablets, emulsions, infusion and injection solutions, pastes,
ointments, gels, creams, lotions, dusting powders and sprays.
40 : ’

45



[err] 15 BASF Akthiepggsglisghaft, 5nyq 249382 pnt hyl oxamat e 100 g
.(0.68 nol) of 5,6, 7,8-tetrahydro-1-napht hyl am ne and 188 m (1.36
nmol) of triethylam ne were dissolved in 1.5 1 of 20 anhydr ous
tetrahydrofuran and, at 0-5 C, 102.5 ¢L§0. 75 nol) of ethyl oxalyl
chloride weggampided dropwi se. The m xture was then stirred for 30
mn. The precipitate was filtered off with suction, and the filtrate
was concentpa. ur1der reduced pressure The resi due was
recrystallize rom et hanol. 159 g (95% of pr oduct vvere obt ai ned.
1H NMR ( D6- DMSO) : err —13 Hi 6 (2H); (2H);

4.3 (2H), 5699(37-F§rerml|)' Fryycbrmy-sm 598-@q;9hy9robsrmq{.fﬂaals-
6,7, 8- tetrah:ya[tmebmaphﬂr%mamte ' 159 g (0.64 nol) of product |a
were dissolved in 1.5 1 of concentrated sul furic acid. At about 10
C, 83.m of 98% - strength nitric acid were slowy added dropw se, and
the mx- 35 ture was r 30 niQH It was then cautiously poured
onto a |l arge anmount of ice, and preci mta@ was filtered of f
with suctPon. 122 g (56% of produc oM ai ned. [ H MVR

(Dlerr]-DVsO : [err] = 1.3 (3H); 1. A@! ;N %(ZH); 3.0 (2H); 40 4.3

(2H): 8.4 (1H and 11 (1H ppm @ |
s zoﬁ] gui noxal i ne-

(

9- Am no- 1- hydr oxy-5, 6, 7, 8-t et rahyd

2,3-(1H,4H)-di one 45 120 g (0.36 nol) of product Ib were dissolved in
2 1 of 15 t et rahydrof uran and hydrogenat ed after addition of 5 g of

Pd/ car bon™ (109 . Temxtuewast |Iteh%1andthe BASF

Akt i engesel pichEFRYL 5,6, 7g8TkgErahy ro-1-naphthyloxamate 17
precipitate was thoroughly extracted by boiling with

di et hyl f or mam @0 grH® .68nbehe dfo5g&nT c8ptesmbydeoel-oaphehylamine and r at ed

under reduced pI8s$Sil §1.380mdéle ofetiriieChykeminecdéré dissolvedvih i & aoel .
The resubpi ng PAREYdHdudt %e{‘_‘@éhfdﬂ&fﬁ"rﬁﬂ Ad, Wit B—s‘:t: 1025‘.'!0&' P@ 75 faod ) ( 65%
of product were bgtq,ﬁeggalyl chlor &% @4&%@ —fﬁ% 7WQ§H) .
2.3 (2H); 2.7 (%1? 4 stirrad for 30 . n- € precipitate was fi terez

11.5 (broad) pp
with suction, and the flltrate was concentrated under reduced

pressure. The residue was recrystalllzed from ethanol. 159 ¢
25 (95%) of product were obtained.

1H-NMR (D¢~-DMSO): & = 1.3 (3H); 1.7 (4H); 2.6 (2H); 2.8 (2H);

30 b) Ethyl 2,4—dinitro—5,6,7,8—tetrahydro-l—naphthyloxamate

159 g (0.64 mol) of product la were dissolved in 1.5 1 of
concentrated sulfuric acid. At about 10 °C, 83 ml of 98%
strength nitric acid were slowly added dropwise, and the mix-~
35 ture was stirred for 30 min. It was then cautiously poured
' onto a large amount of ice, and the precipitate was filtered
off with suction. 122 g (56%) of product were obtained.

1H-NMR (D¢—-DMSO): éd=1.3 (3H); 1.7 (4H); 2.8 (2H); 3.Q_(ZH);
40 4.3 (2H); 8.4 (1H) and 11 (1H) ppm.

¢) 9-Amino-l-hydroxy-5,6,7,8~tetrahydrobenzo[f]quinoxaline~
2,3-(1H,4H)—-dione

45 120 g (0.36 mol) of product lb were dissolved in 2 1 of
tetrahydrofuran and hydrogenated after addition of 5 g of
Pd/carbon (10%). The mixture was then filtered, and the



10 d) o- (3Bﬁﬁfﬁ?Ftﬁeﬂ?FPSP}PfhPfﬁydroxy9$°§8? 8-t et r ahydr obenzo-

[ f] qui noxal i ne-2, 3(1H; 4H) - di one 4 g (9.7 mol) of product |c and
1.5 g (9.7 mmol) of 2, 5- dlnethoxytetrahydrofuran 1-yl carbal dehyde
[sic] were re- 15 fluxed in 100 M1df glacial acetic acid for 30 mn.
The m x- precipitatet Was timroaghlptextravded bedbeiidngr @ishre. The
resi-  duaimésnyrreriasidé | frnt Bameina brigh ﬁﬂc%ﬁ&hé&ohei:été&méi‘{ of u-
an and fi1ter ogrgidy vanrdarsy Ehialy pRedstird /4 8 tredllf_

obt ai ned, neltlngt£0| wltin J & 1% ég =.1.6
(2H); 18(2H) 23%5 g pregiy F«f HP,
7.8 (1H): éZ 5 16 ) of PrO‘éltﬁfoa{f)repﬁ Exarrpl e 2

9-(2,5-Di nethyl-I-pyrrolyl)-l-hydroxy 5,6,7, 8- tetrahydrobenzo[f]
qui noxal i ne- 2, 3{H-NMRHY DgHDMSD) : 30 = 1.7 (4H); 2.3 (2H); 2.7 (2H); ca. 5 OH

35 [err] 8(Brdatd, APl 80f(1ﬁz)0dw3to J(QH?‘”QI\& B .5 §£§8a§) ) of

hexane- 2,5-dione were reacted by nmethod le [sic]. @ of
roduct reg o ned | tin t. > 250C err

FDG Dlvrso§118 &f ELQTE ~3n RT3y 5 - 6, %’Zﬁ%tragll@we("fﬂy 5.8

(2H); 7.1 (1H); lﬂ_llmnei‘ﬂ}lam?ca H11H8-an9ad) ppm 45 - BASF

Akt i engesel | schaft 940582 _ 18
Exanpl e 3 2.4 g (9.7 mmol) of product lc and 1.5 g (9.7 mmol) of

1- Hydr oxy- 9- (1- pystyiméichoRy€ethahydebearaiirialang phdldutydeX pkiff were re-
2, 3(1H, 4i- d'onfluﬁéd in 100 ml of glacial acetic acid for 30 min. The mix-
ture was then concentrated under reduced pressure. The resi-
due was treated with ethanol and then with hot tetrahydrofu-
ran and filtered off with suction. 2.3 g (74%) of product
were obtained, melting point > 250°C.
20
IH-NMR (De-DMSO): & = 1.6 (2H); 1.8 (2H); 2.5 (2H); 2.8 (2H);
6.6 (1H); 7.0 (1H); 7.3 (1H); 7.8 (1H); 9.8 (1H) and ca. 11.3
(broad) ppm.

25 Example 2

9—(2,5—Dimethy1—1-pyrroly1)—l—hydroxy—S,6,7,8—tetrahydrobenzo[f]—
quinoxaline-2,3(1H,4H)-dione

30 N qﬂ{
\ N NIO
g
35

8 g (32.2 mmol) of product l¢ and 3.8 ml (32.3 mmol) of hexane-
2,5-dione were reacted by method le [sic]. 7.2 g (69%) of product
40 were obtalned, melting point > 250°C.

1H-NMR (D¢~DMSO): & = 1.6 (2H); 1.8 (2H); 1.9 (6H); 2.1 (2H); 2.9
(1H); 5.8 (2H); 7.1 (1H); 11.4 (1H) and ca. 11.8 (broad) ppm.

45



Jerr] BASE) Aktiengraelischatiiuct 18493%82.61 g (4.8 mml) of

©2,5-di me- 15 thoxytetrahydrofuran were reacted by nethod le [sic]. 1.15 g
'(82% of product were obtained, nelting point > 250[err]C. 1H NMR
(D6-DVMBO): [err] = 1.6 (2H); 18(1H) 285 (2H); 2.8 (1H); 6.2 (2H); 6.8
(2H); 7.2 (1lHdgampie43(1H) and ca. 12 (broad) ppm 20 Exanmpl e 4

1- Hydroxy-9-(3-trifluoronethyl am donet hyl - 1-pyrrolyl)-5,6,7, 8-

Eg? : ? hydr Oberi%yslrgggp%? '—hﬁ}%ﬁm’?ﬂ—% %H)7 g Qé]@relhi}dﬂ:bgézo[f ]qu:igoxallne-

N ( (2, 5- di metdroA HBEWe'fq‘é’ﬁVdrof uranyl ) net hyl )- 35 trifluoroacetanide
50 g (0.31 %ol) of 3-am nonet hyl -2, 5-di met hoxyt et r ahydr of ur an (DE 2
645 234), 31.7 g (0.31 nol) of |ethyI e and a little

. 4- (N, N-di net hyl ami no) pyri di ne ¢eNg di sso d |n 300 nml 40 of anhydrous
‘ether and, at 0 to 5C, 65.1 g N1 _m trifluoroacetic

anhydri de dissolved in 100 ml of a oui et her were added

dropwi se. The m xture was stirred AN It was then washed with
water, dri®y and concentrated und reduced pressure. 70.5 g of

| npure product were obtained and™ were reacted further w thout
cpurifi cat I on. BASF Akt i engesel | schaft 940582

19 1- Hydroxy-9-(3-trifl uoronet hyI am donet hyl - 1- pyrro-

,IyI) 5, 6 7,8-1.6t ﬁggf q,P,gﬁ é §n3 03(511Hg4k& éilnwi&ﬁ) of 2,5-didleC]
oduc 1 3n

f
uct 4a vveré 2"5‘5 )gﬂf %—h%dg% Si%]- 3095 g
obt ai ned, mel(82%4 5|P1‘E°d§°’238f€?r?%am d, melting |'l-|!1 7(%;95 PVBO): [erf] =

1.6 (2H); 1.8 (2H); 2.4 (2H); 2.8 (2H); 10 4.3 (2H); 6.2 (1H); 6.9
(2H); 7.2 (lH)i;-NERS(r(&Bkse):’LZB# @16l (28); 1.8 (1H); 2.5 (2H); 2.8 (1lH); 6.2
' (2B); 6.8 (2H); 7.2 (1B); 11.4 (1H) and ca. 12 (broad) ppm.

20
Example 4

1-Hydroxy-9-(3—-trifluoromethylamidomethyl—~1-pyrrolyl) -5 6,7,8—
tetrahydrobenzo[ £ Jquinoxaline-~2,3(1H,4H)-dione [sic]
. 25 . .

0
F:.C N

30

a) Preparation of N—( (2,5-dimethoxy-—3—tetra_hydrofurany1)methyl)-
35 trifluoroacetamide

50 g (0.31 mol) of 3-aminomethyl-2,5-dimethoxytetrahydrofuran
(DE 2 645 234), 31.7 g (0.31 mol) of triethylamine and a
~ little 4—(N,N-dimethylamino)pyridine were dissolved in 300 ml
" 40 of anhydrous ether and, at 0 to 5°C, 65.1 g (0.31 mol) of
trifluoroacetic anhydride dissoived in 100 ml of anhydrous
ether were added dropwise. The mixture was stirred for 1 h.
It was then washed with water, dried and concentrated under
reduced pressure. 70.5 g of impure product were obtained and
45 were reacted further without purification. '



and ca. 12 (BMEAkbisRgeselischaft 5 (940582

9- (3- Am nonet hyl - 1- pyrrol yl) - 1- hydroxy-5, 6,7, 8-tetrahydrobenzo-

[ f} quinoxaline-2,3(1H, 4H)-di one . [err} 25 . 3.6 g (8.5.-mMmol) of
Exanple 4 were di-ssolved in 30 m of td®a- hydrofuran, and 0.6 g (25.6
nol ) of | thi uriniydopkyed€if Bt F2doromethyi@mitiomdt iyat-a-pydo-added. The

m xture was stirryad-al, 6} DR tetraBYRLSEENHSR fflgﬁlﬁ&%ﬂm%—b 3Zrﬂ? 4H)—dlone

t et rahydr of ur an MBS then removed 30 under reduced pressure, t he

~resulting aqueous phase was nade slightly acidi g Wi tB di | gte t
hydrochlorjc acid. Af addi ti on of aqueous_sodi um bi car bonat e
sgl uti on, %he produd 115 1 W) gf eproduqtydcand 3y 9ndd2+ 1 | maldd oft Pregt h

suction. 2.9 g (URk4@ V&Eﬁa reactpd abnarethod| 1dng3 oiont( 73% 250f emod@ct Jere
[err] H NVR ( CD3@BEB)ined crudlting. gol@t)> 2809 2H): 2.5 (2H): 2.9 (2H): 4.2
(2H); -6.4 (1H); 6.8 (1H); 7.0 (1H and 7.5 (1H ppm 40 45

BASF Akt engeselipSfief {ps-puso) 740282.6 (2m); 1.8 (28); 2.4 (28); 2.8 (28f?

L 30 oxy- %53 (32 622 RN O it kdllind 8, SR 4 1)
Stéﬁ (1y?§yd5°§§m GRy nkd te °&g pl?EH‘ryI url(raaq[5| 8] 5I "
Lerrl Example 5

15 9-(3-Aminomethyl-1-pyrrolyl)-1-hydroxy-5,6,7,8-tetrahydrobenzo-
[flquinoxaline-2,3(1H,4H)-dione

20

25 .
3.6 g (8.5 mmol) of Example 4 were dissolved in 30 ml of tetra-
hydrofuran, and 0.6 g (25.6 mmoi) of lithiumhydroxide dissolved
in 50 ml of water was added. The mixture was stirred at room
temperature for about 2 h. The tetrahydrofuran was then removed

30 under reduced pressure, and the. resulting aqueous phase was made
slightly acidic with dilute hydrochloric acid. After addition of
aqueous sodium bicarbonate solution, the product precipitated
(PH < 7) and was filtered off with suction. 2.9 g (100%) were
obtained, melting point > 250°C.

35

'H~NMR (CD3COOD): & = 1.7 (2H); 1.9 (2H); 2.5 (2H); 2.9 (2H); 4.2
(2H); 6.4 (1H); 6.8 (1H); 7.0 (1H) and 7.5 (1H) ppm.

40

- 45



15 0.75 BASE Akkigpgegelischafts: ance®#93%% Example 5 and 0.37 ¢ (3.1
“mmol ) of phenyl isocyanat-e were heated in 30 ml of anhydrous -
di met hyl formam de at 100[err]C for 25 nmin. The m xture was then con-
centrated under reduced pressure. The #@sidue was di spersed in 20 ethanol
and filteregxampiavig h suction. 0.8 g (79% of product was obt ai ned,

mel ting poi nt > 250C [err]H-NI\/R (D6-DVBO): [err] = 1.7 (2H); 1.8 (2H);

2.5 (2H); H g Qe%réﬂfﬁroﬂén%o(i 1irf>x311in6-1 B)1H,384-
(1H); 11. 4 ﬁg ?gﬁ tar e 7

9- (3- Benzoy PXrﬁ ¥ Y SAIBERT % et r ahydro- 30
benzo[fl q® noxalrne 2,3(1H, 4H) - drone [err] 40 a)

N- (2, 5-Di nethoxy-3-tetrahydr@jurany|nethyl)benzanide 2 g (12.4
mrol ) of 2, 5-di nmet hoxyl - 3- amjphonet hyl t et r ahydr o- furan and 3.4
(24:8 mmol ) of triethylam ed OHin 50 nl of anhydrous
tetrahydrofuran. At 2 H 0 Y]_ 4 mmol ) Jof begnzoyl chloride

di ssolved in 20 m ¢ y- drooN " an were added

dr opwi se.1%he mi xt urs stirred f anfl then filtered, and the
filtrate was BASF Akti engesel |l sch 582

21 concentrated under reduced pr§ T due was
reprecipitated from et her/petrol eum et h¢ f product wer e

obt ai ned and were used without further p |cat|on 5 b)
9-(3-Ben§ﬁflaninonethyl 1- pyrronI) 1- hydroxy-5,6,7,8-tetra-
hydr oben f.] qui nox ne acun 4 fhat Bes st ance
f)r/om Exanpl @]g Safl d(éag mmol) Qf the b%‘%%f‘z a#rorg)“r g%aﬂ?}? s)abweirdeare?qur ed in
70 m  of g|d3 .1 mmol) of phenyl lsocyanate ere heate of anh
dimethylformamide at 100 °c for 25 min. The mixture was then con-
centrated under reduced pressure. The residue was dispersed in
20 ethanol and filtered off with suction. 0.8 g (79%) of product was
obtained, melting point > 250°C.

1H-NMR (Dg-DMSO): & = 1.7 (2H); 1.8 (2H); 2.5 (2H); 2.8 (2H); 4.2
(2H); 6.2 (1H); 6.3 (1H); 6.8-7.6 (8H); 8.4 (1lH); 11.4 (1H) and
25 ca. 12.0 (broad) ppm. ' .

Example 7

9—(3-Benzoylaminomethyl—l-pyrrolyl)—l—hydroxy—S,6,7,8—te£rahydro-
30 benzo[f]quinoxaline-2,3(1H,4H)-dione

O : :
: : N NN OH
35 | @rlLH/\Q O NIO
e

40 a) N—(Z,5—Dimethoxy—3—tetrahydrofuranylmethyl)benzamide

2 g (12.4 mmol) of 2,5-dimethoxyl-3-aminomethyltetrahydro-
furan and 3.4 ml (24.8 mmol) of triethylamine were dissolved
in 50 ml of anhydrous tetrahydrofuran. At 0°c, 1.7 g

45 (12.4 mmol) of benzoyl chloride dissolved in 20 ml of anhy-
drous tetrahydrofuran were added dropwise. The mixture was
stirred for 1 h and then filtered, and the filtrate was



10 ci al BASKjAkgiengesplischaft The R4A58% was then-poured into

ice-water, and the resulting precipitate was filtered off - W th
suction. 1.6 g (77% of product were obtained, nelting poi nt
212[ err] C (deconposition). 15 [ er 234 NVR (D6-DVBO) : [err] 1.6 (2H);

1.8 (2H); 2.5 (ZddrcertBatddinder reduded! pr2dsuré. 2rHel fpsifud wad); 7.2
(1H; 7. 4E)7( 6 l(%rezigltated friom b ithér Hodtidleud lethdd .Hp.ang &2 prbduter oad)
ppm anp

1- Benzyl oxy- 9- ( d| T’d fnr?yyfgfyﬁequé'ﬂ}ogttfe rrtaede>u :é%licoétmn

[ f]qui noxal i ne-2, 3(1H, 4H) - di one 25 g (6 | ) of the
subst ance $rlom mnzowlpomeﬁhyl-lwrm%)717§fyq§eﬁ2y$ %7orﬂ dethRT e

di ssol ved i n 15hydrobeneohfilpiinoxalsfeni of a phosphate buffer (1.22 g of
pot assi um di hydr ogen phos- phate, 5.7 g of disodi um hydrogen phosphate

in 100.mM of water) éiic&ﬁ%f @ﬁ%eﬂmo@pdof %erm-&m&nee@%x%l ﬁi%:l%t 5" gRd

tenperature for gla-

n det
pressure, _and thle' esullfmolgc IX\&?C wgggmam a&?. eé
hydrochl ofPc acithial 25rB1®AG tfgﬁ oW t‘!‘f“?"e‘tﬂ' e ‘3 ‘E‘%Heewa?hﬁh%? Pavred,inke
was dried and iqeowesarr andl thedsesuliine@rprépttiate vagdfikeradkedfe was
~treated 40 with with shbeiethdndl g 271%) B prPduct preasuobtatned olxtediting,
mel ti ng point 22[§b[leftr]z(;z(@1 ABb&1i©itn). [err] H NVR (D6-DMSO):. 6 = 1.6
(2H); 1.7-1.9 (8H); 2.0 (2 2.8 (2H); 2 (2H); 5.8 (2H); 7.0 (1H;
476 (560 A gBn 1o S oBbHF 4. gpmn e EOBT AN oS ehle oAt

940582
9- (2, 5- Di met hyl -4=4oyPHdF §32 1180k %aﬂﬂ)n |7m%t h’o%v g-4-7:8-(38); 7.9
t et.r ahydr obenzo[ (38 ui ﬁoﬁa(llﬁs- leéll-ﬂﬁl—i)ﬂ\gGﬁe k2 (bI{O@Fiﬁ]PR@

Example 8
20 :
1-Benzyloxy-9-(2,5—dimethyl—1—pyrroly1)-5;6,7,8—tetrahydrobenzor
{flquinoxaline-2,3(1H,4H)-dione - '

25

30
2.0 g (6.2 mmol) of the substance from Example 2 and 1.1 ml
© (9.4 mmol) of benzyl bromide were dissolved in 150 ml of ethanol,
50 ml of a phosphate buffer (1.22 g of potassium dihydrogen phos-
phate, 5.7 g of disodium hydrogen phosphate in 100 ml of water)
35 were added, and the mixture was stirred at room temperature for
2 h. The ethanol was then removed under reduced pressure, and the
resulting aqueous phase was acidified with 1 M hydrochloric acid
and extracted with ethyl acetate. The organic phase was dried and
concentrated under reduced preséure, and the residue was treated
40 with a little ethanol. 2.1 g (83%) of product were obtained,
melting point 220°C (decomposition).

1H-NMR (D¢-DMSO): & = 1.6 (2H); 1.7-1.9 (8H); 2.0 (2H); 2.8 (2H);
5.2 (2H); 5.8 (2H); 7.0 (1H); 7.4-7.6 (5H) and ca. 11.5 (broad)
45 ppm. : '



15" 3.5 g (1BASFrAkYiengesellseRathce rr A938%mpie 2 and 1.8 M (16.4

nmol-) of ethyl bronpacetate were reacted as in Exanple 8. 3.2 g (73% of

product were obtained, nelting point 157-158 C 1H- NVR (D6-DMBO): [err]

= 1.2 (3H); 1.6 (2H); 1.9 (2H); 1.95 (@d; 2.1 20 (2H); 2.9 (2H); 4.2 (2H);

5.0 (2H); 5. Bxdmpe; 97. 4 (ZFD and ca. 11.5 (lkb ppm Exanpl e 10 25

1- Car boxynet hyl oxy-9- (2, 5-di et hyl - 1-pyrrolyl)-5,6,7,8-tetra-

hydrobenzo[f al i 2.3 | 6,%, 5_ (3.7
{#dgté Qﬁ 1 ré#‘%l 128 ho ycarboriy%él-_hoﬁﬁ-s .

mol ) of the V.

t et r ahydr of uF%?FaJWalma?n%(cﬁﬁ% Bt ’tﬁmg Sé ’56‘?*8’ 48 Ffo. 9 rrrml) of lithium
hydr oxi de 8issolved in 10 nml of water was added. The m xture was stirred
for 2 h. The tetrahydrofuran was 40 then rgﬂgwgﬁ er reduced pressure,
the resulting aqueous phase S aC|d|¢> W hydrochl ori ¢ acid, and
the resulting pre- -cl pitat ilteyed off with suction. 1.1 g (79% of
pr oduct wer e obtai ned, nelt ' Oferr]C. 45 [err] HNWR
(D6-DVBO): [err] = 1.6 (ZFﬂ 1. Yy 2.1 (2H; 2.8 (2H); 4.8 (2H);
5.8 (2H): 10.4 (1H) and ca. 11.5 BASF Akti engesel | schaft
940582 Ocxanpl e 11
9-(3-Fornyl-1-pyrrolyl)-5,6,7,8 obenzo[ f] qui noxal i ne-

2,3(1H, 4H)-dione 5 [err]

15 3.5 g (10.8 mmol) of the substance from Example 2 and 1.8 ml
(16.4 mmol) of ethyl bromoacetate were reacted as in Example 8. .
3.2 g (73%) of product were obtained, melting point 157-158°C.

1H-NMR (De-DMSO): & = 1.2 (3H); 1.6 (2H); 1.9 (2H); 1.95 (6H); 2.1
20 (2H); 2.9 (2H); 4.2 (2H); 5.0 (2H); 5.9 (2H); 7.4 (2H) and ca.
11.5 (1H) ppm.

Example 10

25 1—Carboxymethyloxy—9-(2,5-dimethy1—1—pyrroly1)-5,6,7,8-tetraf
hydrobenzol f Jquinoxaline-2,3(1H,4H)~dione

Sy 0 COH
) X,
N0
35

1.5 g (3.7 mmol) of the substance from Example 9 were dissolved
in 70 ml of tetrahydrofuran and, at room temperature, 0.26 g
(10.9 mmol) of lithium hydroxide dissolved in 10 ml of water was
added. The mixture was stirred for 2 h. The tetrahydrofurag was

40 then removed under reduced pressure, the resulting aqueous phase
was acidified with 1 M hydrochloric acid, and the resulting pre-
cipitate was filtered off with suction. 1.1 g (79%) of product
were obtained, melting point > 260° C.

45 1H-NMR (D¢-DMSO): & = 1.6 (2H); 1.7-1.9 (8H); 2.1 (2H); 2.8 (2H);
4.8 (2H); 5.8 (2H); 7.4 (1H) and ca. 11.5 (1H) ppm.



0.5 g (1.5 RASF Aktigngesaldschafy om 240882 1 was refluxed in 15 25 n

of . glacial acetic acid. Then 0.09 g (1.6 mol) of iron pow der was
added in portions, and the m xture was heated for a fur- ther 10 mn. It
was then poured into water, and the pr&8ipitate was filtered off with
suction. 0. 4kappi@4?4 of product was ob- tained, nelting point >

250[err]C. 20 [err]H-NI\/R(D6 DVBO) : [err] = 1.6 (2H); 1.8 (2H); 2.4
2 2.8 : _ r o { )
El'lzl)') e 1(2?9’('—')3(? i:;’? -f-la%go&ﬂ-(ﬁ) 6 % 29 £dDanybrBoéhsdi s 1 JuinbtidinelL-

9-(2, 5- Di metdyll -5 6, 7 8-t etrahydrobenzo[ f] qui n-

oxal i ne- 2,3B( 1H, 4H) di one [err] 35 a) -

9- Ami no-5, 6, 7, 8- tetrahydrob |noxal i ne-2, 3(1H, 4H) - di one 40
20 g (0.08 m)l) of product | uxed p 500 M of gl a- ci al
acetic acid, and 14 g (O. 25 nol Nro : re added in

ther hour. It was
centrated under reduced
MRt i engesel | schaft’
treated with hot water,
suction. 17 g (61% were

portions. The m xture was then refluxe
t hen flltered hot, and the filtrat was
pressure. 10rhe resultl ng residue was
940582

and the product was filtered off with

obt ai ned. [err]I-I-Nl\/R(CDSCOCD): [err] = 1.8 (2H); 1.9 (2H); 2.5
52F£152E: (s b.l éﬂ I) é ig%g??nce ﬁﬁ?gygxam %i 1 was refluxed in
y %l a e a iat &ﬁé% nﬁn?z mmol of 1ron pow-
| . . d 1.3
o (118 Hl& %1 & Pré’xaﬂ ey Fowg Sir AT e e g

for 30 min. ther 10 1"Fl=fb- rﬁtxf'éﬁetm DOVERACHRER MatsTe AR ddie PEEGLREtate
pressure, amas filtereheofifewithisurtioni.dfetévas (94&dt of miaduckaves hrd
filtered of ftained, melting point > 250°C.

20 . :
1H-NMR (D¢-DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2H); 2.8 (2H); 6.6
(1H); 6.9 (); 7.0 (1H); 7.8 (1H); 9.8 (1H); 11.2 (1H) and 12 (1H)
ppm.

25 Example 12

9-(2,5~-Dimethyl-1-pyrrolyl)-5,6,7,8-tetrahydrobenzo| f jquin-
oxaline-2,3(1H,4H)-dione

30

2.0

\ o

| IO

XN~
N

oz

35

a) 9-amino-5,6,7, 8—tetrahydrobenzo[f]qu1noxa11ne-2 3(1H,4H)~-
dione :

40 -
20 g (0.09 mol) of product lc were refiuxed in 500 ml of gla-
cial acetic acid, and 14 g (0.25 mol) of iron powder were
added in portions. The mixture was then refluxed for a fur-
ther hour. It was then filtered hot, and the filtrat was con-
45 centrated under reduced pressure. The resulting residue was



with sucti orPASHAktiengeseldrabaft extr 280282y boiling with 15  a
little ethyl acetate. 1.8 g (49% of product were obtained, mel ti
poi nt > 265C. [err]H-NVMR (D6-DVMBO): [err] = 1.6 (2H), 1.7-1.9 (8H); -
2.8 (2H); 5.8 (2H); 628 (1H); 11.2 (1H and 12 (1H ppm

20 Exanpl e 1%reated with hot water, and the product was filtered off with

2.0 (2H);

25
2,5-di -

[err]

35 t he prodtrjncsi h\%égkﬁ%{& gagfuraiml \rA\S g zﬁ.ﬁﬁi‘igggéﬁ?t EO? 3(9??_"@'39&@?%

(D6-DVBO) :5[errjand 6.6 (3H) PPR-8 (2H); 2.4 (2H); 2.7 (2H); 6.2 (2H) ;
(3H); 11.2 (1H) and 12 (1H ppm 40 45 ' BASF Akti engesel |l schaft

940582

b) - 9-(2,5-Dimethyl-1-pyrrolyj-5, Exappttetidhydrobenzo[ £]-

9- (3- (4-Benzyl "qlﬁhBﬁaﬂﬁMj)a"(ﬁhh! ylaideer ol yl )-5,6,7,8-tetra-

hydr obenzo[ f ] qui hoxal | ne- 2

[err]

1H 4H) di one [sic] dlfunarate 5

10 3 g (11.5 mmol) of product 12a and 1.3 g (11.5 mmol) of
hexane-2,5~dione were refluxed in 150 ml [lacuna] for 30 min.
The mixture was then concentrated under reduced pressure, and
the resulting residue was treated with water and filtered off
with suction. The crude product was extracted by boiling with

15 a little ethyl acetate. 1.8 g (49%) of product were obtained,
melting point > 265°C.

1H-NMR (De-DMSO): & = 1.6 (2H), 1.7-1.9 (8H); 2.0 (2H); 2.8
(2H); 5.8 (2H); 6.8 (1H); 11.2 (1H) and 12 (1lH) ppm.
20
Example 13

9-(1-Pyrrolyl)-5,6,7,8-tetrahydrobenzo| f Jquinoxaline-2,3(1H,4H) -
dione '

. 25

X
Q I13:,1;0
30 | [if;;:]:bl O
H

._1 g (3.8 mmol) of product 12a and 0.5 g (3.8 mmol) of 2,5-di-
methoxytetrahydrofuran were reacted by method 1d. 0.8 g (67%) of
35 the product was obtained. Melting point > 250°C.

1H-NMR (D¢~DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2H); 2.7 (2H); 6.2
(2H); 6.9 (3H); 11.2 (1H) and 12 (1H) ppm.

40

45

ng

9- (1-Pyrrol yl)- gu@tzog tﬂrgams(i%?bﬁéh?é)[éﬂtﬁﬂhé@xm i ne-2,3(1H, 4H)- -~ dione
) of product 12a and 0.5 g (3.8 mmol ) of

of

6.9



15" 1.3 g (BASF Aetiengesellschattce 1 OARFB2ple 11, 1.5 g9 (8.4

<mmol) of 4-benzyl piperazine and 0.25 g (4.2 nmol) of acetic acid were
‘di ssolved in 100 m of dinethylformanm de and, at room tenperature, 0:26
g (4.2 mmol) of sodi um cyanoborohydri de2fas 20 added in portions. The

m xture was sSgidmpde fer 16 h. It was sub- sequently concentrated under
reduced pressure, and the residue was suspended in aqueous sodi um

bi car bonat e sg FDPL Y &5 por 61 0 BRBCHPE L ihi2ad 18 a7 a-suekion and
R RRANR xR oy R

the product® was flltered of f mnth suctlon 1.2 g (50% of product were

ob- tained, nelting poi 250[err]C 1H-NVR (D6-DMSO): [err] = 1.6
(2H); 1.8 (2H); 2.3-2.8 ( 5 (2H); 30 3.6 (2H); 6.2 (1H; 6.4 (4H);
6.8 (2H); 6.9 (1H),; 7.2-7. 5

. FD, 111 ( and 11.9 (1H) ppm Exanpl e
15 35 9- (3-Trifluoromet hyl atN.ddret hNI™- ™™gy | yl')-5¢46, 7, 8-t et rahydro--
‘benzo[ f] quj poxal i ne-2, 3(1H, 4H) - d\an# [sic N 04{52C4H4OgBASF

- Aktlengesei9schaft 940582 ) 2 1.1 g
(4.8 mol) of substance [sic] of product 12a a 2 gl4.8 mol ) of
Oof the product
NVRH D6-DMVBO): [err] = 1.6

“iproduct 4a were reacted by nethod le [sic]..
‘were obtained. Melting point > 240C. 5[e
(2H; 1.8 (ZFD; 2.4 (2H); 2.8 (2H); 4.2 (2 6.2 (1H); 6.7 (2H); 6.8
(1H) ;. i&kb; 11.2 (1H) and 12. 0 (1H) ppm Exanpl e 16 10 '
o (3 /;g* OTELEY o B 5t o End Sl R AL GRSARLALOH M s
(8 4 mmol) of 4-benzylpiperazine and 0.25 g (4.2 mmol) of acetic
acid were dissolved in 100 ml of dimethylformamide and, at room
temperature, 0.26 g (4.2 mmol) of sodium cyanoborohydride was
20 added in portions. The mixture was stirred for 16 h. It was sub-
sequently concentrated under reduced pressure, and the residue '
was suspended in aqueous sodium bicarbonate solution. The pre-
cipitate was filtered off with suction and dissolved in tetra-
hydrofuran, twice the equimolar amount of fumaric acid in ethanol
25 was added, and the mixture was boiled. After cooling, the product
was filtered off with suction. 1.2 g (50%) of product were ob-
tained, melting point > 250°C.

1H-NMR (D¢-DMSO): & = 1.6 (2H); 1.8 (2H); 2.3-2.8 (12H); 3.5 (2H);
30 3.6 (2H); 6.2 (1H); 6.4 (4H); 6.8 (2H); 6.9 (1H); 7.2-7.4 (SH);_

11.1 (1H) and 11.9 (1H) ppm. -

Example 15

35 9-(3-Trifluoromethylamidomethyl-1-pyrrolyl)-5,6,7,8-tetrahydro-
benzo[ fJquinoxaline-2,3(1H,4H8)~dione [sic]

o
p N .
BCTNTYY
40 3 H,\@N N

N
H

L,

45



15 BASF Akthiepgesellgchpfy, 19408823 3 mpl) of product 15 were
di ssolved in 50 ml of tetra- hydrof uran, and 0.32 g (13.3 mmvl) of '

| i t.hi um hydr oxi de di ssol ved in 50 mM of water was added. The m xture was
stirred at room 25 tenperature for 1 h.2€he tetrahydrofuran was then
renoved unden.,1 dj%hl@dunbﬂ.?sﬁﬂrﬁxbs&adcéhﬁsicﬂsw pRGAWENI QS apllab L2 WA 4.8
Pe;ﬂ ral 't ZeddmmW!L ; teogéwfec régtted B}ﬁm@%ﬁ&éﬁ&'@ts@k@m EE Y e(g\eas

[ ere , o@ Obt ai ne

g oo e bt iig Jﬁerﬁrﬁ %%ét@%&%%%%? [%?r? 2175 (2H);
1.9 (2H); 2.6 (2H); 2.9 (2H) &H(_ 2}70 1H) and
7.1 (1H pMH'NME(&a'pMéSQ)T §5— lN’a(( 51687(%1Tvet2r~5hy%#bvo Bo( BBy bk a-

| i ne-2, 3(1H, 4B1)¢di &2 q-14) ) - 8: py2am)l;yb) 8e(18);- ¥.8phtdyi Ule2 [(3HE]and 12.0
[err] RABYF ppsh) engesel | schaft 940582 _

27 ~ 1.0 g (3.4 mmol ) of the substance from Exanple 16 and 0.44 g (3.7
nol ) of pheg*l ifogﬁﬁnate'mere heated in 30 mM of anhydrous

di met hyl f or 10C for 15 min. After cooling, the result- i ng

pr eci pltatlé’ was filtered off with suction and washed with 5 ethanol. 1.12
g (66% of pﬁod&t%mxugmstbmlalTnxer#wﬂﬂrhgﬁ¢im8n$etsan&nx9benzPéi}qq+nqu
(D6-DVBO) : [ exalime-12,@ ((LBFRH)AdBONE2H); 2.4 (2H); 2.8 (2H); 4.2 (2H); 6.2
(1H); 6.3 (1H); 6.8 (1H); 6.9 (3H); 7.2 (2H); 7.4 (2H); 10 8.4 (1H); 11.2
(broad) and 11.9 (broad) ppm Exarrpl e 18

9-(3-(4- (%él Di phenyl met hyl ) - | I)neth -1-pyrrolyl)- 15

1- hydroxy-'5, 6, 7, 8-t etrahydr obenzo[ f] oxal i ngg 2, ! H, 4H) - di one

1.3 g (3.3 mmol) of product 15 were dissolved in 50 ml of tetra-
hydrofuran, and 0.32 g (13.3 mmol) of lithium hydroxide dissolved
in 50 ml of water was added. The mixture was stirred at room
25 temperature for 1 h. The tetrahydrofuran was then removed under
reduced pressure, and the resulting aqueous phase was neutralized
with 1 M hydrochloric acid. The resulting precipitate was fil-
tered off with suction. 1.1 g (100%) of product were obtained,
melting point > 220°C. '

20

30 . .
1H-NMR (CD;COOD): & = 1.75 (2H); 1.9 (2H); 2.6 (2H); 2.9 (2H); 4.2
(2H); 6.4 (1H); 6.8 (1H); 7.0 (1H) and 7.1 (1H) ppm.

Example 17
35

N-(1-(5,6,7,8-Tetrahydrobenzo| f Jquinoxa-
line—2,3(1H,4H)-dion—9-y1)-3—pyrrolyl)methyl-N'—phenylurea [sic]

0w 0

45

0.2
Y
et
fﬁ
21!
o

)

HZ



[sic] [ BPpSF Aktlefgssslé:?cyaﬁﬁol) of 989381 e 1 and 2.5 g (9.8 mmol) of
4-(1, 1-di - 25 phenyl net hyl) pi perazine were reacted as in Exanple 14. 2.4 ¢
duct were obtained, nelting point > 200[err]C. [err] H NWR
err] = 1.7 (2H; 1.9 (2H; 2ZI5 (2H); 2.9 (2H); 3.0-3.7°(8H);
4.3 (2H); 4.8.014)¢3.2 4mobl))of &He Eibbtantel frbm)Edfingled 16. 8nd. 6.4415H) ppm
(397 (mind1)- BEN Hénylr Riseeyagaty lwerat Rghtda M 130! wl)of -dnngaess 35

(84% of pro
(CD3COOD) : [

" Exanpl e 19
5, 6, 7 8 tetr
OH

4- benzylplpe
obt ai ned, &5
940582

(2H); 1.9 (2
(1H),; 6.9 (1
| - Et hoxycarb
hydrobenzo%f

15

20

30

35

40

45

891\{951%@ Sglélioﬁﬁlobeefc?r (51H ﬁH)z eg:n%o[) ;.ﬁ the result-

189 precibitpte (vag (il te eﬂe? a'l ps
ekbanohg lpdng L6G0EE Pr°du°tBRSFeARP?%eF‘P ting tpoint
> 240°Cc. . 28  1H NVR (CD3COOD): [err]

= 1.
H: 2.5 (2H); 2.9 (2H); 36'38(8H) 4.3 (2H); 4.4 (2H);

(2
L n&zq -(HM@O). and y.¢t -é 79; (P 2. 45(ﬁ<)amglg ePH); 4.2
(e b e B a5 S o
1H); 11. 2 b ad) 11 9 (broad) ppm.

Example 18
9—(3- (4—(1 1-Diphenylmethyl)-l1-piperazinyl)methyl-l-pyrrolyl)-

1-hydroxy-5,6,7, 8-tetrahydrobenzo[f]qulnoxallne-z 3(1H,4H)—-dione
[sic]

%
vt
H

1.6 g (4.9 mmol) of Example 1 and 2.5 g (9.8 mmol) of 4~(1,1-di-
phenylmethyl)piperazine were reacted as in Example 14. 2.4 g
(84%) of product were obtained, melting point > 200°C.

IH-NMR (CDsCOOD): & = 1.7 (2H); 1.9 (2H); 2.5 (2H); 2.9 (2H);
3.0-3.7 (8H); 4.3 (2H); 4.8 (1H); 6.4 (1H); 6.9 (1H); 7.1 (1H)
and 7.2-7.6 (11H) ppm. '

Example 19

9-(3-(4-Benzyl-l-piperazinyl)methyl-l1-pyrrolyl)-1-hydroxy-
5,6,7,8-tetrahydrobenzo[ f)quinoxaline-2,3(1H,4H)~dione [sic]

@w

a%l?e‘b "Gt were

7
6.4

1.5 g (4.6 mmol) of 1 and 1.6 g (9.2 mmol) of 4-benzylpiperazine -

were reacted by method 14. 1.1 g (50%) of product were obtained,
melting point > 200°C. ~



15 7 g (2BASFrAktiepgespdlschattnce r3#PER2Anple 11 were dissolved
under nitrogen in 100 m of anhydrous dinethylformam de and, at room
tenperature, 0.7 g (22.6 mmol ) of sodium hydride (80% was added in
portions. After 1 h, 2.8 nl (24.9 nmvl38of ethyl bronmp- 20 acetate were
added drODVWMMIﬁQ@DSmW-XBU-‘-ely\BS(ZﬁbH1691 (2m); 2.36(2m); 2.eas28)en poured
i nto water )ed4\/\gt(m.ﬁt hyl 4 (2@Felealse (1812 Pr03nk§; Phage (way dried
and concentra e.g] 4,1 ( B ag%\]ced pressure. The residue was purified by

chr omat ogra F ?: 4.5 g(51% of product were obtai ned,

mel ti ng point 25 > 250[err [err]H-NVR (D6-DVBO): [err] = 1.2 (3H);
1.6 (2H); 51E8a(12}$2024(2|—|) 2.8 (2H); 4.1 (2H); 5.0 (2H); 6.6 (1H); 7.0
(1H); 7.3 (1H); 7.8 (1H); 9.8 (1H) and 11.4 (1H ppm 30 Exanpl e 21

9- (3- (4- (1, }-BiRberidriBhiYhe thy1piope BaEortw I-Tebyroly 5!, 6l, ¥, 8-tetra-

1-ethq car Lha noxal i ne- 35
2, 3( 1HXZH) oneﬁ%%]ﬂauﬁngxgﬁ% ? Qk'ﬁ!i %%QBH!X%;: A)lit | langesel | schaft

940582 29 1.0 g (2.5 mmol) of the

subst ancd% r om Exanpl e 20 anggi 3 (5 Hof
4- (1, 1-di phenyl net hyl ) pi per azi ne‘g% Cbzgﬁ??lér)l

(579 of product was obtained, ne
(D6-DMSO): [err] = 1.2 (3H); 1.6 (
2.9-36(10H) 4.2 (3H); 50(2H), 69(1H) 7.0 (1H),; 7.2
(‘1H); é .6 (10H) and 11.3 (1H) ppm 0 Exarrple 22
9- (3- (4- B&nzy! erazinyl) nmethyl - 1- 1- ethox car bo
ma'g hyl( 5, 6, '7y8 f%f‘rgm%b%ﬁ)z‘iﬂef ]%‘BFHB% frFé%‘2£§ y&’f"ﬁﬁe ssjlé'l ¢ -15
under nitrogen in 100 ml of anhydrous dlmethyl ormamide an
room temperature, 0.7 g (22.6 mmol) of sodium hydride (80%) was
added in portions. After 1 h, 2.8 ml (24.9 mmol) of ethyl bromo-
20 acetate were added dropwise, and the mixture was stirred for
16 h. It was then poured into water and extracted with ethyl -
acetate. The organic phase was dried and concentrated under
reduced pressure. The residue was purified by chromatography on
silica gel. 4.5 g (51%) of product were obtained, melting point
25 > 250 °C.

Example 14. 0.9 g

oznt(? > 200C. 5 [err]H NWR

2.4 (2H); 2.8 (2H);

1H~-NMR (De-DMSO): & = 1.2 (3H); 1.6 (2H); 1.8 (2H); 2.4 (2H); 2.8

(2H); 4.1 (2H); 5.0 (2H); 6.6 (1H); 7.0 (1H); 7.3 (1lH); 7.8 (1H);

. 9.8 (1H) and 11.4 (1H) ppm.

30 o
Example 21
9—(3—(4—(1,1-biphenylmethy1)41—piperazinyl)methyl—l—pyrrolyl)-

l—ethoxycarbonylmethYI—S,6,7,8-tetrahydrobenzo[f]quinoxaline—
35 2,3(1H,4H)-dione [sic]

CHzCOOCHzCHg

‘O

40

45



[err] 'BASFgAktiengesellschafs subst 340882r om Exanple 21 and 0.9 g
(5.1 nmmol ) of 4-benzyl pi perazine were reacted as in Exanple 14. 25 0.8
[Iacuna] (58% of product was obtained, nelting point > 220[err]C.

1H NVR (D[err] DI\/SO) [err] =1.2 (3H);249.6 (2H),; 1.8 (2H); 2.4-2.7 (6H);
2.8 (2H),; 3.3 gﬂﬁo $2Hne Bubstide o £AMMPLL20 6REL1.3 ¢
];E;Jgan{)?ée)ZS (§ i 1) o]f ﬁ w ;1 dl%th§hﬁeE¥l._!lequngazﬁije %eQéWe%Ee‘HDEh in

1- Car boxymet FFTBI] 34- oPril 9 1G3AR), 8?"fo°‘§“‘§ yag_pRE4IARA, BRRLYE Pognt

[ f]1qui noxal i Me200°].1H, 4H) - di one

[err] 5 1 g (2.5 mol) of the substancefromExarrpIe 20 were added to
45 3 nl of teﬁ*mhwlbeimusm and 1(p nd3np$ el (2mf; a.8. 52mpl ar 4soPmy; 2.8i on
of I|th|un1h¥QQQX|qugpge pd.g Ehg ﬁ)xtyqp(§@§ sgifre@ at5 9rgggk 7.0

DSHRLUCE, U T (0oL k) Ml i 0

under reduced pressure, and the resulting aqueous phase was neutrallzed
- with dil utl® ﬁyémhlﬁm?@rlc aci d.  The precipitate was filtered off with
~suction. 0.7 g (76% of product was obtained, melting point > 250[err]C

[err]H NVR ( 95(ﬂ@@)ﬁen[z@ﬂ.i’—l—pﬂ.ﬂez&zﬁ.ﬁirﬂ.)métiﬁrl@ﬁh&:yri’ofkrl()gﬂ)-etﬁoﬁyda&hibnyﬂ-8

(1?'% (gr gaé;&tﬁfg (61|7') 8- zT@ra(lé)dz%bEﬁEGﬂf]qzlﬂxoﬁiﬂneBz %(ﬁﬂl"&ﬂ)’ﬂlﬁone ca.

1- Car boxy Igy? (3-(4- (1 1- di phenyl net hyl') - 1- pi per azi nyl ) -
met hyl -1 -pyrrolyl)-5,6,7, 8-tetrahydrobenzo[f] qui noxal i ne-

2,3(1H, 4H) - di one [sic] 15
(1H, 4H) [sic] (‘N/\O - CO-CH,CH;
- . N N NIQ
N0 |
1 g (2.5 mmol) of the substance from Example 21 and 0.9 g

(5.1 mmol) of 4-benzylpiperazine were reacted as in Example 14.
25 0.8 [lacuna] (58%) of product was obtained, melting point > 220°C.

1H-NMR (Dg-DMSO): & = 1.2 (3H); 1.6 (2H); 1.8 (2H); 2.4-2.7 (6H);

2.8 (2H); 3.2-3.6 (8H); 4.2 (2H); 5.0 (2H); 6.2 (1H); 6.6 (2H,

fumarate); 6.8 (2H); 7.1 (1H); 7.2-7.4 (5H) and ca. 11.3 (1H)
30 ppm. : ' :

Example 23

1-Carboxymethyl-9-(3~formyl—-1-pyrrolyl)-5,6,7,8-tetrahydrobenzo-
35 [flquinoxaline-2,3(1H,4H)-dione

, | I

1l g (2.5 mmol) of the substance from Example 20 were added to
45 3 ml of tetrahydrofuran, and 10 ml (5 mmol) of a 0.5 molar solu-

tion of lithium hydroxide were added. The mixture was stirred at

room temperature for 1 h. The tetrahydrofuran was then removed

27 Z=~



[err] 20 BASE aktiepgeseldischaft he suB4PBR2e from Exanple 21 were
hydr ol yzed as in Exanple 23. 0.76 g (85% of product was obtai ned,
mel.ting poi nt > 220C. 25 [err]H-NVMR (CD3COOD): [err] = 1.7 (2H); 1.9
(2H); 2.5 (2H); 2.9 (2H);- 3.6 (4H); c30 3.8 (broad, 4H); 4.3 (2H); 5.1
(2H); 5.4 (lighdef. Aedudelbrebsidrd,lldhd ¥nd #ebilitifg3adubdus phasd -wad 6H) and

7.8 4H) Zﬁme OCOC&C ecipitate was
9- (2- Acet am %ﬂ- t?%l -1 élll%ﬁ?g@tﬁ hgtﬁ ier 3 %epralj ? e %’t

‘t et r ahydr obe uct ppe obtajnedy 1,
N-benzyl - N- ( Zek i':IWnEqu‘tS>6 §tetrahydro | - napht hyl ) - oxamat e 45
BASF Akt i efgesel | schaft 940582 31

109.5 g (0. 325+rmMEp (@—pMSahecd bl véer@B)i;s$08 viEaR)i;n214 262H) ;02.8 (2H); 4.8
anhydrous tetbgh ydsoéumr) afdlg @ﬁdr ;090 t eI 3LEER; 7191 {18), 9.7 (169- dRa
nol ) of 80% %gdl y :i'lygﬁjo ? \/\%é ded in portions. sol ution of
55.4 g =-38. {n } benzyl bromide in 5 100 m of anhydrous
t et rahydrof uran was then added dropw se. After a further 50 m of

anhydr ous 19 F&eRple® A4rani de had been added, the mixture was refl uxed
for 7 h. It was subsequently concentrated under reduced pressure,

t he resi due Wecapbotymethyl-9-(3+(da¢d, bediphenylnttliybBrd-plipgrasimilgte, and
the organi c pBeRE1lllpyrrol@s)<H,/6d , 8t ttliRFbbaASS f1@hokaiifed pressure.

This resi- 2 Masnau é{d ed by chromat ography on silica gel (nobile
phase: cy Iohexgne?*éh?hyl ace ate] = 1/1). 108.4 g (78% of pr oduct
wer e obtai'ned. 15 [err]H-NI\/R(D6 DIVISO) [err] = 1.0 (3H);.1.4-1.9

(4H); 2.5-3.0 (4H); 4.0 ( (1H) Ec@zﬁl H,; 7.0-7.4 (5H) and
8.4 (1H) ppm
‘i NJ :
20 H

0.8 g (1.3 mmol) of the sub'stance from Example 21 were hydrolyzed
as in Example 23. 0.76 g (85%) of product was obtained, melt:.ng
point > -220°C.

.25
1H-NMR (CD3C00D)= & =1.7 (2H); 1.9 (2H); 2.5 (2H); 2.9 (2H); 3.6
(4H); ca. 3.8 (broad, 4H); 4.3 (2H); 5.1 (2H); 5.4 (1H); 6.4
(1H); 6.8 (1H); 7.1 (1H); 7.3 (1H); 7.3—-7.5 (6H) and 7.8 (4H)

~ ppm. '

- 30

Example 25

- 9—(2-Acetamidomethyl-l-pyrrolyl)-l-ethoxycarbonylmethyl-5,6,7,8—
tetrahydrobenzo{ f]quinoxaline-2,3(1H, 4H) -dione

35
O .,  COCHCH;
}Nﬂ N_O
H

‘40

a) Ethyl N-benzyl-N-(2,4-dinitro-5,6,7,8-tetrahydro-l-naphthyl)-
oxamate
45



" b)  9- Ani no-BASR Aktiengeselisehalt i ondP3BA qui noxal i ne-

2,3(1H, 4H) - di one 20 107 g (0.25 nol) of product 25a were refluxed in
1.5 1 of - glacial acetic acid. Then 77 g (1.4-nol) of iron powder
wer e added in portions, and-the3H xture was refluxed for 30 nin.

It was then pourk®.Bngo(@.32mgd )antuprodiictndbeveradisshdved in 1.25sd| of ng

precipitate was drnhydecas €dtdrabydbosurdn @nd,4dt 4répm temperdtiii’®d, a0.prgduct

vere obtained, ng tslsnﬂoPP'cFE a%‘%ogodlum hydnher&eh% NM¥detDi £ pdrtWRE) Al err]

= 1.4 (2H; 1.6 'd)cioé ?.f_l.(%_%’ﬂ% 0.32 mo4l goﬁ.’zlﬁgnz %r%%'ﬂie :@114
EDheantlh

(1H); 76.0-7.4 (
9- Am no- 4- %enzyll 1’r%ntva4§ B gdded dropwise.

benzo[ f] qui noxalﬁﬂ#@rZan‘F#hQFH)deb %@Ydrwﬂld@'eé‘-h@? formamjide hadpberpct
25b wer e di ssoladdedi, nth@Gnintuse was reflaxieddforis?7 di.nBthyas submedquentlyl, at
room t enper at ur &sondedtfated undefOrdduddd prebs@Od) xmei wesgue ivde pereiadded

in portions. A tioned ﬁ@évlrlééxpﬁka%r%ni dthy?: ddetillle, thefcﬂé/'oxbja%%aﬁ&éﬁé e

di ssol ved h ed
drop- 40 10 Wi Swea.s ﬁ!%ggd rQl}(P co%g %)éésd %g;gg%hﬁ(ééuoée@ g%ﬂ 5 %g%l-an d
~ then poured int $%%a¥ap B‘H&I"f#ﬁﬂ]e% ahogLPPhY %HSH' $58 (m° 1le
. bi carbonat e. Thé®hssedueyclrhexgnedephyhiasetpyeatidiHg -sé&?u%ng (78%) efl oride
and was filterecproidicti vére whttiadnednd t hor oughl y washed with ether.
45.4 g (86% were obtained, rrelti ng poi nt 45 231C. BASF
AKt i eng?sﬂl sch? BLNMR (De-DM 2) - : 5_(_3 (4H)32
1H NVR ( D6- DVBO, 8 4,
1 1 e o o oo A e S
7.0-7.4 (5H ppm d)
9- Am no- | - etmoxWCéF“BBﬁyﬁﬁ%W]— §, 6, 7, B-tedrahvdeekanzel §[l apinoxaline—
qui noxal i ne- 2, 3(2,8,(4H) 4H) «hi®ne 44.5 g (0.11 nol) of product 25c were
di ssol vedzen 1,000 m of di net hyl formam de and hydrogenated after

addi tion of 50 r§?0719 (0 29fmda§eBEC P&dxﬂ‘:ta aSwerdrdtdhkad 1L 'QOBf(lo%

The m xture |Ic%_§ e‘fiher? f‘iln:g? org %gg_,r %ﬁ
under essure e s'recr i 4 Ggm et ha-
nol / et her. 30. 4% 8&&0?" W&Pﬁ%d”a Hﬁe BB
238[err]C. 15 Was *Fl} I#%VRd( mtm@)arggeamqum: pi3watey, anBt g2H); 2.4
(2H); 2. 72§ 2H); resulting precdigitatie L Hjiltered (f wish3svdatdorand2ecd. g11
(1H) ppm e) (538 [ 62, frddut! hexy -cbiadineal)ysie D iie pplihee2dn/icl.acet ani de 20
5 [lacuna] (71.3 mrol) of 2-am nonethyl -2, 5-di met hoxyt e-
1H-NMR (Dg—-DMSO): & = 1.4 (2H); 1.6 (2H); 2.4 (2H); 2.6 (2H);
4.9 (2H); 5.2 (2H); 6.4 (1H); 76.0—7.4 (5H) and 11.6 (1H)
30 ppm. s :

c) 9-Amino—-4-benzyl-l-ethoxycarbonylmethyl-5,6,7,8-tetrahydro—-
benzo[f]lquinoxaline-2,3(1HE,4H)-dione

35 41.5 g (0.13 mol) of product 25b were dissolved in 700 ml of
anhydrous dimethylformamide and, at room temperature, 4.3 g
(0.14 mol) of 80% sodium hydride were added in portions. A
solution of 21.7 g (0.13 mol) of ethyl bromoacetate dissolved

- in 100 ml of anhydrous dimethylformamide was then added drop-

40 ' wise. The mixture was stirred at room temperature for 1 h and
then poured into water and made weakly alkaline with sodium
bicarbonate. The product was precipitated by adding sodium
chloride and was filtered off with suction and thoroughly
washed with ether. 45. 4 g (86%) were obtained, melting point

45 231 C



trahydr of ur aARSRqAEEiRpIEsRdLamhAftor (i 2889P4ni ne were dis- sol ved

in 150 m of anhydrous tetrahydrofuran. At-Oferr]C, a solution of 5
m _(71.3 nmol) of acetyl chloride in 50 M of 25 t et rahydrof uran was -
added dropwi se, and the m xture was 32 stirred for 1 h. The precipitate

-was filtered of f I+NMR [{De~DMSO): Bi+t1 8 3WA3 TOhC@M),alel (BRHIor 2r.ad(ZRY;
_pressure. 12 g ob,.g (2H); Qrudiez@[odmt (m;p DIy gilagd suBl (Ng seaci ¥

+ further w thout d70-piur4' F? I%p f)

. 9-(2-Acet am dorrefaﬁ pyrr(S yl) et hoxycar bonyl rret hyI

5,6,7, 8- tetrahydrobenzo f ] qui noxal i ne- 2, 3(1H 4@3 ’gl

mol ) of pBoddct 92Bmingrd “ethoyyearbony 1paEhylty, 633, S’teHW@EPbEBP{

were refluxed i ngéinogalimegRad{ l, )cdione acid for 20 mn. The

m xture was then poured into ice-water. The precipitate was filtered-

of f 'with suctionggng ¢ h@.fihl mo1) of prbﬁﬁ&@ wrbl acs£sh veid Bnel ydo ml1
presture e’ Sf A e, st byl B S
(439 of PPod- OFf a H&aﬁéﬁe%f%.%@% Pﬁﬂ o 3eg: Bhe mfkeure
1H NMR ( D6- DNBC»Wafe?hqn:£1}tgr?q*ﬁand1tgelfgﬂqrﬂqF WESOGQPQFQFZHFed under - g
(2H); 3.8 (1H) teQu¢ekHpressire 2tPhe Fepifue)wasc recegsfalUized from 7ethi) ;
7.3 (1H); o. (1h&:1ﬁéldxaa 3014 4g ((88%)pph product RALE Sbtdimedsseelsiiaf t
940582 33 Exanpl e 26

1- Et hoxycalrsbonyl rret hyI 9 (3 trifluoroacetani donmet hyl - 1- pyrrol yI)

5,.6, 7, 8-t &t r.ahydr ob f 4
(5. 6,7, 6 Tot ral bl (ORaID B h S 15T e oara amy ﬁé[-i e ?

acetic anhydri de4\7\%r(92%)ddéd9dﬁ W fe S §2H), 6. 16@’@“‘!6’37-21#0”3 fPpm.

5,6, 7, 8-tetrahydro-1-naphtyl am ne di s- . solved in 800 m of

't et rahydrof Uefn B[ (DSRIiMERRORY+I-@ettBRydrofuranylyhetiey Vaethnidetirred at
40 C for 3oh. After cooling, the product was precipitated by adding

etrol eum et her. ;12
E H- NVR ( D6- DVBO} i‘ fvf’l‘jﬁmai (]g? 4./?531:-%](1 £ dg ,W%Elgt gif_gai I3‘5‘(aé.me‘c.hoxyi:e
6.9 (1H): 7.1 (1 T) of t Hylamlne were
solved in 150 ml of anhydrous tetrahydrofuran. At 0°C, a
solution of 5 ml (71.3 mmol) of acetyl chloride in 50 ml of
25 tetrahydrofuran was added dropwise, and the mixture was
' stirred for 1 h. The precipitate was filtered off and the
filtrate was concentrated under reduced pressure. 12 g of
crude product were obtained and were reacted further without
purification. ' '
30 _ : )
f) 9-(2-Acetamidomethyl-l1-pyrrolyl)-l-ethoxycarbonylmethyl-
5,6,7,8-tetrahydrobenzof{f Jquinoxaline-2,3(1H,4H)—-dione

3.2 g (10 mmol) of product 25e and 2.5 g (812.5 mmol) of

35 product 25f [sic] were refluxed in 50 ml of glacial acetic
acid for 20 min. The mixture was then poured into ice-water.
The precipitate was filtered off with suction and the fil-
trate was extracted with ethyl acetate. The organic phase was -
dried and concentrated under reduced pressure. The residue

40 was combined with the above precipitate. 1.9 g (43%) of prod-
uct were obtained, meltlng point 269°C.

1H~NMR (Ds-DMSO): O =1.2 (3H); 1.5-1.9 (7H); 2.0-2.4 (2H);
2.8 (2H); 3.8 (1B); 4.0 (1H); 4.2 (2H); 5.0 (2H); 6.2 (2H);
45 6.7 (18); 7.3 (1H); 9.1 (1H) and ca. 11.4 (1H) ppm.



25 b) N (2,BASK rAktiengesglbschafthydr 0 3A998%ht hyl )acetamide - = 120 g
(0.63 nmol) of product 26a were dissolved in 1,200 m of concentrated
sul furic acid. At 10 C, 80 m of 98% strength . nitric acid were added
dropwi se over the course of 2 h. The 333 m xture was then stirred for 30
mn and subs%a}gé*@tel éspoured onto ice. The precipitate was filtered

off with suctio recrystal lized fromethanol. Yield: 86 g (49%;

r2Te llt I( g|g-|) pogntg-ﬁ-lg].:bxycszzrgg Cﬂx})etiyl— F 3 éJ d.f?gﬁé%ce&%9§mzbﬁfJl—m&r§l§f@

2,4-Dinitro-9%, Gnﬁ,,%tﬁﬁramf hﬁlﬁﬁ%%ﬁ%’z' 29 nol ) of
product 26p were refluxed in a mxture of 250 m of ethanol, 250 ni
of concentrated hydrochloric ?)m and f water for 3 h. The
precipitate was then fil- doff it tfction. (85% of
product were obtained, 2 -176[err]C. 45 BASF
Akt i engesel | schaft 40518 34
[err]H-NVR (D6-DVMBO): [err] = 1.7 (2B . ﬁ); 2.5 (2H); 3.0 (2H);

7.9 (2H, ABR) and 8.6 (1H ppm H

2- Ami no-4-nitro-5,6,7,8-tetrahydro-1-mapthylamne 5 123 g (3.1 nol)
of sodi um hydroxi de solution and 123 ¢ (0.48 nol) of sulfur were
heated [| acu ] - Mgl ro-1-ndPlyanabétaiidd the sol ution
clarified (a ﬁ (1?1 fhegéﬁ?%hyd nlgt)hanol and, in portions, 54 g

(0.23 rmll)Jr of proglftjjcntll Z(ﬁeﬁhﬁﬁ:bl c{/%gmﬁadd ﬁe% g@sd{. s%t Lpred

for 30 m The uce S and t he
aqueous pheg el -23orel) @k ArPelr 8"ﬁ?§rPE§ﬁW ngf

fil- t er edob¥éd \int BOG uml i afh tesyabydrofrans a’ﬁrmﬁem%afd}ﬁeau FFBG :
mel ting point 18ﬁ1ﬂfﬁia whE then stilrideliMax (4D5CDEGD)Y H.eAfter doolif@yl) the: 8
()ZH) 5. ﬁ :1 (ZH) ? AHhvas prec:.pﬂ:a%eﬁﬁi&ecﬁ:ﬁg(z gé‘&rcﬂ[&lﬁm7e3t21é%l(-|)lllﬁg i

e | A §m| a- I ne- i one
33.5 ¢ ?6 rml gg?;proguét{lgg wer e re uxed in 300 m of di et hyl

oxalatefor recipitate s then filtered f ucti on.
29.7 g (71% of b-r!b-dﬂ& (ReTRMSOY o fed - 755 (48); ke (A8 ¢ o?-rﬁoéﬂyso?éér]c.
[err] H NMVR (D6- DNBE): €< (LE; 1761 A18)¢4TH2 (AE ppdyd. 12 (JE)oppm- 7 6

25 b) N—(2,4—D1n1tro—5,6,7,S—tetrahydro-l—naphthyl)acetamide

120 g (0.63 mol) of product 26a were dissolved in 1,200 ml of
concentrated sulfuric acid. At 10°C, 80 ml of 98% strength
nitric acid were added dropwise over the course of 2 h. The

30 mixture was then stirred for 30 min and subsequently poured
onto ice. The precipitate was filtered off with suction and
recrystallized from ethanol. Yield: 86 g (49%); melting point
203°c.

35 1H~-NMR (D¢-DMSO): & = 1.8 (4H); 2.1 (3E); 2.8 (2H); 3.0 (2H);
8.4 (1H) and 10.1 .(.1H) ppm.

c) 2,4—Dinitro-5,6,7,8—tetrahydro—l—naphthylamine

40 80 g (0.29 mol) of product 26b were refluxed in a mixture of
' 256 ml of ethanol, 250 ml of concentrated hydrochloric acid
and 100 ml of water for 3 h. The precipitate was then fil-
tered off with suction. 55 g (85%) of product were obtained,
melting point 175-176°C.
45



(1H): 11.4 (BASF Aktiepgeselipchaft ,nm 949582

1- Et hoxycar bonyl net hyl -9-nitro-5, 6, 7, 8-t etrahydr obenzo-

[ f]qui noxal i ne-2, 3(1H, 4H) - di one 29 g (0.11 nol) of product 26e were
di ssol ved under protec- tive ga84in 300 ml of dinethylforman de and,
at room tenper a-1g3fiIMR (DDMEO) 8.8 =g 1( 0. {Zr)wl1). 90{2Bpdi2um RigH) } d®. o Q) ; wer e
added in p@rt(bgnsnnz‘lghgnm g(tyr(ehq Eﬁubsequently stirred for 1 h.

Then 12.9 (0.12 nol) of et ronoacetate were rapi dly added

dr opwi se, t he mxture was stir e for 2 h.
Subsequentl;fP)S ozt T eIl \%\eéi &8&815?0 \Ma?gjlyiﬁmme and t he

m xture was concentrat ed under reduced pressure. The resi due was

purified hy chr a8t ggil AphymaInobifl eodihams diydroxide salmitdencard ek23ng: gl aci al
acetic acid = 40(02@81lmol %5 swlfds%Were heate@f [ acutiagt 1WEr &f Ghiternad,
rlrel7t I( gﬂ) roor1 nt8 (211700%9{;@&1] Ghe ééluuonl'éaugﬁifiéﬁ e(rarbbnEDNiSQ) ['I‘Heh] 171 &(?H)H)
and 11 5 {é p|¢2%"‘%°’ha?’°§ S AE?“;;;q‘?ss' N %?rr%\?t 8% 26¢ -

Ami ere. affedy Shen BAFEIES (RS £hgn7stinred, Sﬂﬁd BER o fFPE-
qur noxal i ne- 2, 3(nmh4r=|yldw¢meemoved undpry redyced [PRESPUSE, pResi(he 2GREQRS e
-di ssolved in 15(phdseofwas Scooleddiireb hide .0 Minentesukirichgh pdeciptiatted wast £11-
addi tion of 0.5 t@reld off witldauk8dbn3mighqn34109 proftctiwdre ebtainéden
filtered, and melt:.nlghﬁo:iﬂﬂ”aﬁt ggygs, concentrated under reduced pressure.
3.9 ¢ 7% of product were obtained, nelting point > 250 C. 10

[err]H—NI\/E(D[err] DVE = 1.2 (3H: 1.8 2.4 2H) :
4.2 (2H):; 4.9 ﬂg P °)and'> Tole? @L‘m)' ZHF?%2 a* (A1) 2-9,(%383-

1- Et hoxycar bonyl4ma9t N?H)a-’( t(ﬁﬁﬂlémlob@et(éﬁl)d% hyl - :
1-pyrrolyl)-5,6,7, 8-tetrahydrobenzo[f quinoxaline- 15 2, 3(1H, 4H) - di one
3.5 g (11. Oe'm|9)-m.i:r§¥5)£h!,(1 826t faNydrdbedizb{ 8] quitioRla) Of product 4a

were reflxed |thnQer’r§ ﬁﬂ&g@gﬁéat ed acetic acid for 10 min. The
m xture was then concen rat under 20- reduced pressure, and the

resi due was treate

r i tate S
filtered of f wit¥- gugt anlas E‘°§) of Pr°‘“‘°("8§-g§ ‘t’ﬁreprr&%&&‘ I 3@& Qﬁ‘éﬁ
mel ti ng poi nt 244eth3lcexglate for 3 hq ThRVRIECERIRALE) Wa?eﬂr‘*?n £iitered) :

1.6 (2H); 1.8 (ff w2th $Riion2529.7 @ (F1EIHPE prRiuctHyerd sbtadiepd, 5. 0
(2H); 6. 25 1H); rel8ingHhoint > 25071 (1H); 9.8 (1H) and 11.4 (1H) ppm
Exanple 27 30

9- (3- Am nomet hy Lo (L bhdo ] : PLLLAIRISY e O o 8y ISy 5 7.6

(1H); 11.4 (1H) and ca. 12 (broad) ppm.

30 f) 1-Ethoxycarbonylmethyl—9—nitro-5,6,7,8—tetrahydrobenzo—.'
{flguinoxaline-2,3(1H,4H)-dione ~

29 g (0.11 mol) of product'gﬁg were dissolved under protec-
tive gas in 300 ml of dimethylformamide and, at room tempera-

35 ture, 3.3 g (0.11 mol) of sodium hydride (80%) were added in
portions. The mixture was subsequently stirred for 1 h. Then
12.9 ml1 (0.12 mol) of ethyl bromoacetate were rapidly added
dropwise, and the mixture was stirred at room temperature for
2 h. Subsequently. 50 ml of acetic acid were added dropwise,

40 and the mixture was concentrated under reduced pressuré. The
residue was purified by chromatography (mobile phase =
toluene:acetone:glacial acetic acid = 40:20:1). 12.5 g (33%)
of product were obtained, melting point 217-219°C.

45 1H—-NMR (Dé-DMSO): 6 =1.2 (3H); 1..7 (2H); 1.8 (2H); 2.8 (2H);
2.9 (2H); 4.2 (2H); 5.0 (2H); 7.8 (1H) and 11.5 (1H) ppm.



~ benzo[ f] qui rRASK  Mktiengesellschagt 9405§2 4.3 g (8.7 nmml) of
Exanpl e 26 were suspended in 20 ml of tetra- 40 hydrofuran, and 0.84 g
(35.1 mmol ) of lithium hydroxide dissol ved in 50 mM of water was added.
The mixture was stirred at room tenp&3ature for 1 h, then the

t et rahydr of ugpn 9wmninerivethoxitarbony baetted -5, 653 us-et;eta:radyﬁhebem.[lft]r-ng

aqueous phase Waéui}g,\*taughé.@%(lmhly-&l&ﬂ&ydrochI oric acid. The precipitate
was filtered off with 45 suction. 2.3 g (72% of product were obtal ned,

meltin oi nt > 25Q,C. Akt i esel | schaf.t 82
36 ([:]elror I\/R5 o)) -°th7° @ge % lssflé' 150 55“ gl%)
(2H); 5.1 {52H) @mﬂt(hmfor%almﬁﬁﬁ}ld #Y@r?gﬁfaate ‘?erl Ex%m e
28 5 N-(1- (mﬂdm)@ytﬂemn q18%7, Srheamxeﬂtyasomztd{em]q rered i ﬁéd

2, 3(1H, 4H) di on-the/ |Dildraye rvds Iconeehytatéd pindey| nedirceds peessure. 3.0rg] 15
0.7 g (1.9 mol) @iyt be §Hb&&@€‘%r€reﬂx‘.£ﬁféﬁ)| fhe2¥idg pding4>0250°c(.2. 0 ol )

of phenyl |socyanate vier e heat ed |n 5 of anhydrous d| met hyl f or mam de
.at 110[err] C for_ 15 mn. After C pr qdu recip d by
addi ng et A8r. 0. %NHR M5P) d'u&t gw&ém' {)‘%t ihé fp'lr\g %)ben é8C
(decorrp05|t|on) 4.2 (2 rr]lkﬁl\ﬂ\&)(rDé SHVEH) angr Ap.S ¢lE) PEF‘I) 1.8 (2H); 2.5

(2H): 2.8 (2H): 4.2 (2H): 5.0 (2H): 6.2 (1H): 6.3 (1H): 6.8 (2H): 6.9
E 1H); 7.1 (14 ; 2—&&1&y¢3ﬂonﬂw&t®§l‘9~9—&{tz(ithﬁmr&écéhdﬁ.ldbmeﬂdyr-a. 13.5

road) ppm +7.8~tetrahydrobenzo[ f jJquinoxaline-
N-(1-( boxyngrtgyﬁ) gng &f et rahydr enzo[f] qgui noxal i ne- 30 _

2, 3( 1H 4 -di on- yrrolyl met hyl -N -(4-nitrophenyl)urea [ sic]
3.5 g (11.0 mmol) of product 26g and 3.5 g (13.8 mmol) of
product 4a were refluxed in 100 ml of concentrated acetic
acid for 10 min. The mixture was then concentrated under

20 reduced pressure, and the residue was treated with a little

ethanol. The precipitate was filtered off with suction. 4.4'g
(82%) of product were obtained, melting point 242-243°C.

1H-NMR (Ds-DMSO)z 6 =1.2 (3H); 1.6 (2H); 1.8 (2H), 2.4 (2H);
25 2.8 (2H); 4.2 (2H); 4.3 (2H); 5.0 (2H); 6.2 (1H); 6.8 (2H);
7.1 (1H); 9.8 (1H) and 11.4 (1H) ppm.

Example 27

30 9-(3-Aminomethyl-1-pyrrolyl)-l-carboxymethyl-5,6,7,8-tetrahydro-
benzo[f)quinoxaline-2,3(1H,4H)—-dione

- HZN«QI
35- | :E

4.3 g (8.7 mmol) of Example 26 were suspended in 20 ml of tetra-
40 hydrofuran, and 0.84 g (35.1 mmol) of lithium hydroxide dissolved

in 50 ml of water was added. The mixture was stirred at room

temperature for 1 h, then the tetrahydrofuran was removed under

reduced pressure, and the resulting aqueous phase was neutralized

with 1 M hydrochloric acid. The precipitate was filtered off with
45 suction. 2.3 g (72%) of product were obtained, melting point

> 250°C.



[err] 4BASE, Aftiengeaptlschatte supdAQ3E2Z from Exanple 27 and 0.38 g
(2.3 mmol ) of 4-nitrophenyl isocyanate were heated in 5 ml of =~ anhydrous
di et hyl f ormam de at 120C for 10 min. Then a further 0.38 g of

4-ni trophenyl isocyanate was added. Af86r a further 5 mn, the mxture
was cool ed amdnfr| {ep;edopjpetthH ane (IH)gr ildo 42HNAR .SddeH)t @ theq2H);t4a2 e,
wher eupon t heuyiogugt (fi6CieRit @ 10p; o7 (BQtn) yenat.al fed ting
poi nt > 1803%Hﬁ i %Ag# Aktrengg;ellsghaf 1 é ted) P

37 [eH]HN [err]=1.6 (2H); 1.8 (2H); 24(2m, 2.9 (2H);
4.2 agpé'ﬁkﬁpng(lH) 6.8 (3H); 7.1 (1H); 7.6 (2H): 8.2 (2H);
9.3 clkb; &1 3 (1H and ca. 13 (broad) ppm 5 Exanple 30

N-(I - ( 1- Hy dnox(yl~% 1 6Ccaxidxymethdds dhdn Bot et nahydrobenre [ £] Binaxakjne—
dion-9-yl) - &,rzxunohui-)drﬁml-yml)-1-4pyrrbu9mm@mi9maphemﬂureho[sm]

0 [err] 15

N- (2, 5- Di net hoxy- 3- tetrahydrofuranyl)nethyl -(4-nitro- phenyl ) urea
[ sic] 20 25 g (0.15 nol of(a-nitrophenyl Gﬁ@ﬁ%anate wer e added drop-
wise to al®olution of 27 g i 3 amim

2, 5-di rret hoxyt et r ahydr of ura nHsH m INL Ene chI ori de at

0-5C. AﬂervmrmngtoroomtemmrMUre : regul ting precipitate

was filtered off with suction. 45 g of (AN?2© product were obtai ned

~and were used wi thout purification.
N-(1-(1- groxy 5,6,7, 8- tetrahydrobenzo[f]qurnoxal|ne-

2, 3(1H, 4H)™- di on- 9 yI) 3-pyrrolyl)nmethyl-N -(4- nrtrophe- nyl ) urea

[sic] 30 g (8 mmol ) of product lc and 3.3 510 nnnl; of product
0.7 g (1 mmol) of the substance from Example 27 and 0.24

(2.0 mmol) of phenyl isocyanate were heated in 5 ml of anhydrous
dimethylformamide at 110°C for 15 min. After cooling, the product

20 was precipitated by adding ether. 0.86 g (97%) of product was
obtained, melting point 198°C (decomposition).

Rl

IH-NMR (Ds-DMSO): & = 1.7 (2H); 1.8 (2H); 2.5 (2H); 2.8 (2H); 4.2
(2H); 5.0 (2H); 6.2 (1H); 6.3 (1H); 6.8 (2H); 6.9 (1H); 7.1 (1H);
25 7.3 (2H); 7.4 (2H); 8.5 (1H); 11.4 (1H) and ca. 13.5 (broad) ppm.

Example 29

N-(l—(1—Carboxymethyl45,6,7,8—tetrahydrobenzo[f]quinoxaline-
_ 30 2,3(1H,4H)~-dion-9~yl)-3-pyrrolylmethyl-N’~-(4~nitrophenyl)urea
[sic])

35

'40 0.4 g (2.2 mmol) of the substance from Example 27 and 0.38 g
(2.3 mmol) of 4-nitrophenyl isocyanate were heated in 5 ml of
anhydrous dimethylformamide at 120°C for 10 min. Then a further
0.38 g of 4-nitrophenyl isocyanate was added. After a further
5 min, the mixture was cooled and filtered. MethYlene chloride

45 was added to the filtrate, whereupon the product prec1p1tated.
0.75 g (66%) was obtained, melting point > 180°C.



304 were reaBAST Bktiengeseldschafty (3399408P88r oduct were obt ai ned,
melting point > 230 C 35 [err]HHNWMR (D6-DVBO): [err] = 1.5-1.9 (4H);

24(2H) 2.8 (2H); 4.2 (2H); 6.2 (1H): 6.7 (1H): 6.8 (2H); 7.1
(1H); 7.7 (2H); 8.2 - (2H); 9.4 (18ff and ca. 11.5 (broad) ppm 40
45 BASEH%ﬂe(rmeﬁﬁ&éﬁ-CmaEtl 6 (283403288 (zn), 2.4 (2H); 2.9 (2H); 4.2

38 Exanple . ; 8.2 (2H);

N - (4- Nltropgeﬁyrianbf (Jf:(; § Z 11q’etraﬁ (3H1p %Fna{u n7ox6al(|2ﬁé- (28)7

2, 3( 1H, 4H) - di’3re? ﬁé‘thy a[}é [err] 9.3 g
(40 mmol ) of product 12a and 13 g (40 rrrml) of product 30a were reacted
by method XdEx#mple:3007.1 g (90%, nelting point: 15 239C, [err] H NVR

(D6-DMBO): [err] = 1.6-1.9 (4H); 2.5-3.0 (4H); 4.2 (2H); 6.2 (1H); 6.6

(EiH) I6 gz(Zld)- 1Z 3—:@&0@@%,6,97,%-(%}211 ¥drdbenkd) £ noxfha.lﬁbf-ﬂﬁﬁbl[ﬂf).ilmr20
anpl e )agpé r o] ui n-
oxarPne 2, S(fﬁuékk %}%ﬁiﬁ@%%?f% yrrgF F tﬁﬁflﬁﬁh%§§i rgpﬁg?g 5 nyﬂ)urea

[ sic]
10 (o)
H
N -~
oNL NN

15

a) N—(Z,5-Dimethoxy—3—tetrahydrofuranyl)mefhyl—N'-(4-nitro—
phenyl)urea [sic]

20 25 g (0.15 mol) of 4-nitrophenyl isocyanate were added drop-
wise to a solution of 27 g (0.18 mol) of 3—aminomethyl-
2,5-dimethoxytetrahydrofuran in 150 ml of methylene chloride
at 0-5°C. After warming to room temperature, the resulting

- precipitate was filtered off with suction. 45 g of a crude

25 product were obtained and were used without purification.

b) N-(l-(l—Hydroxy-S 6,7, S-teﬁrahydrobenzo[f]qulnoxallne—
2,3(18H, 4H)—dlon-9—yl) 3—pyrroly1)methy1—N'-(4—n1trophe-
nyl)urea [sic]

2.0 g (8 mmol) of product lc and 3.3 g (10 mmol) of product
30a were reacted by method 1d. 1.3 g (33%) of product were
obtained, melting point > 230°C.

35 1H-NMR (Dg-DMSO): & = 1.5-1.9 (4H); 2.4 (2H); 2.8 (2H); 4.2
(2H); 6.2 (1H); 6.7 (1H); 6.8 (2H); 7.1 (1H); 7.7 (2H); 8.2
(2B); 9.4 (1H) and ca. 11.5 (broad) ppm.

40

45



16. 6 g (35 BABF)Aktippgesellsehaty 5 o 249%82%,p)) of ethyl.35 br onoacet at e

“were reacted at roomtenperature as in Exanple 20. The product was
additionally purified by chromatography on silica gel (nobile phase:

t ol uene/ acetone/ acetic acid = 20/10/1)38Yi el d: 4 g (21%; nelting point
246C. 40 [ggaﬂ\ﬂé\ﬂ\ﬂ ( D6- DV [5|c] 6 =1.2 (3H); 1.6-2.0 (4H); 2.4 (2H);
2.8 ; 2 (2H); 5.0 (2H); 6.2 (1H); 6.7 (IH; 6.8 (2H); 7.2 (1H;
7.5-8. 3 (4 E%%P(t %hgﬂglf é.l 3, 6 bf QA+ PRAYdrobthzo| £ Jquifo¥aline-

Akt i engesel sc f % 39
Exanpl e 33 2,3 4H)—dlone—9-yl) —pyrrolyl)methylurea [sic]

9-(2- Acet§n1donethyl-I-pyrronI)-I-hydroxy-5,6,7,8-tetrahydro-
benzo(f] qui noxal i ne- 2, 3(1H 4FD d|o : [err] 4.4 g (18 mmol ) of

product Ic and 4.5 g (22 ro uck_25e were reacted by nmethod Id.
Yield: 2.9 g (44%, rrethsz Q 2 g\gdecongos tion). 15 1H NWR
(D{err]-DVBO): [err] = 1.6-1.9 (7‘75) O(2H): 3.9 (2H: 6.1
(ZFD; 6.7 (1H); 7.2 (1H); 8.0 (1H and ca. oad) ppm . Exanpl e 34
1- HM® oxy- 9- ( 3- (4- (4-ni trophenyl ) - 1- §i p§r agi ny! ) net hyl -
1 pyrronI) 5,6,7, 8- tetrahydrobenzo[f]QU|n a- i ne-2, 3(1H, 4H) - di one
[sic] 25 OH Jerr] 30 2 g (6 nmmol)
of product b.gng @ac mihol}20fMP¥dduet 224 4arti t130g (40 mmol) of product 30a
. were reacted by method 1ld. Yield: 17.1 g (90%), melting point:

15 239°C.

1H-NMR (Dg-DMSO): & = 1.6-1.9 (4H); 2.5-3.0 (4H); 4.2 (2H); 6.2
(1H); 6.6 (1H); 6.7 (2H); 7.3—-8.3 (5H); 9.2 (1H); 11.1 (1H) and
12 (broad) ppm.

20
Example 32

N-(1-(1-Ethoxycarbonylmethyl-5,6,7, 8-tetrahydrobenzo[ f jquin-
oxaline-2,3(1H, 4H)-dlon-9—y1)-3—pyrrolyl)methy1—u'-(4—n1trophe—
25 nyl)urea [sic]

°2N© R S
30 . NI o
H

16.6 g (35 mmol) of product 31 and 5.9 g (35 mmol) of ethyl

35 bromoacetate were reacted at room temperature as in Example 20.
The product was additionally purified by chromatography on silica
gel (mobile phase: toluene/acetone/acetic acid = 20/10/1). Yield:
4 g (21%); melting point 246°C.

40 1H-NMR (D¢-DMSO9 [sic]: & = 1.2 (3H); 1.6-2.0 (4H); 2.4 (2H); 2.8

(2H); 4.2 (2H); 5.0 (2H); 6.2 (1iH); 6.7 (1H); 6.8 (2H); 7.2 (1H);
7.5~8.3 (4H); 9.2 (1H) and ca. 11.3 (broad) ppm.

45



phenyl)p|perEEFﬁeAHEFEnﬂéﬁeiéﬂcb?fﬁethod 940582¢|4: 2.7 g (86%, . nelting
point > 230C. 35 * [err]H-NWR (D6-DVBO): [err] = 1.6 (2H);' 1.8 (2H); 2.4
(2H); 2.8 (2H); 3.3-3.7 (9H); 6.1 (1H); 6.7 (1H); 6.8 (1H); 7.0 (2H); 7.2
(1H); 8.0 (2H) and ca. ‘11.5 (broad) pifﬁn 40 45 BASF '

Akt i engesel | gglmple 33 940582 - 40

Exanpl e 35 N-(l (1- Car boxynet hyl -5, 6, 7, 8-t et rahydr obenzo[ f qui noxal i ne-

2, 3(1H, 4H) - di,on y_I )| o] Inn
I 3 2 s e e e S
15 N-phenyl | ?8{‘ “FR?EIJr &S& gé é‘FuI ar tip of 4-(N, N-di-

met hyl ami n&) pyri dine were refluxed in 50 of pyridine for 6 h. The

m xture was then poured into wate nda' jfied with dilute hydr ochl ori c
acid, and the resulting prempM;a@was f Gred of f with suction. 0.96 g
(42°/c) of product were obtained oi nt >. 225C. Exampl e 36

N (I-(1-Carboxynethyl -5,6, 7, 8 g E@[f]qumoxallne- 25

2, 3(1H, 4H) d| on-9-yl)-3- pyrro® (Z-ni trophenyl)-  guani di ne

[SI c]

4.4 g (18 mmol) of product lc and 4.5 g (22 mmol) of product 25e
were reacted by method ld. Yield: 2.9 g (44%), melting point 295°C
(decomposition).

15 '
1H~NMR (De¢~DMSO): & = 1.6~1.9 (7H); 2.2 (2H); 2.9 (2H); 3.9 (2H);.
6.1 (2H); 6.7 (1H); 7.2 (1H); 8.0 (1H) and ca. 11.5 (broad) ppm.

Example 34
20
—Hydroxy—9-(3-(4—(4—ni£ropheny1) —-l-piperazinyl)methyl-
l-pyrrolyl)-5,6,7, 8—tetrahydrobenzo[f]qulnoxa-
line-2,3(1H,4B)-dione [51c]

25

ONC YN ’\(?' I

30

2 g (6 mmol) of product 1 and 2.5 g (12 mmol)'of 4-(4-nitro-
phenyl)piperazine were reacted by method 14. Yield: 2.7 g (86%),
melting point > 230°C.

35
1H-NMR (De-DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2H); 2.8 (2H);
3.3-3.7 (9H); 6.1 (1H); 6.7 (1H); 6.8 (1H); 7.0 (2H); 7.2 (1H);
8.0 (2H) and ca. 11.5 (broad) ppm.

40

45



[err] 35 1BASE pkthpengspplipchaftuct 27249%84.6 g (4.8 nol) of S-methyl-
N- (4- ni trophenyl )i sot hi ourea hydroi odi de were reacted by nmet hod 35.
Yield: 1.4 g (54%, nelting point > 240[err]C. [err] H NVR ( D6- DVSO) :
‘[err] = 1.5 (2H); 1.7 (2h [sic]); 2.3 (4H); 2.7 40 (2H); 4.3 (2H); 4.7
(2H); 62(11:;3;aml61e73(51|-|); 6.8-7.0 (2H); 7.3 (2H); 82(2H) 8.4 (broad);
9.5 (broa ) and ca. 11. (broad) ppm 45 BASF Akti engesel | schaft
940582 -

(1 (1 by 15( g Ccargoryy drsdgénﬁoi Frg ggﬂ D igp ’51 ine

di on- yI) 3 %Mmy P‘Hyfr "(32rP¥F‘F‘r ?‘5’ Yﬁ i e[érs&fl
[err] 10 5 1.5 g (4.5 nmol) of product 5 and 0 (4 7 nmol ) of
4-tri- 15 .fl uoromet hyl phenyl cyanate mere reacted as i n Exanpl e 6.
Yield: 2.1 g (91%, neltrzéj%g PéﬂBﬂ{LN (Derr]-DVBO):. -
[err] = 1.5 (2H); 1.7 (2H) (ZFD . (2H); 6.1 (1H); 6.6
(1H): 6.8 (2H): 7.1 (I H): 7.5-7 1}’ and ca. 11.3 (broad)

ppm Exanpl e 38
N (1 - (1- C3Pboxymet hyl -5, 6, 7, 8- tetrahydro- quBnoxal i ne- 25
2,3(1H, 4H) -di on-9-yl ) - 3- pyrrolyl)nethyl ‘ I f1 uoronet hyl -
-phenyl)urea [ sic] 30 - [err]

1.75 g (4.8 mmol) of product 27, 1.4 g (4.8 mmol)} of S-methyl-
15 N-phenylisothiourea hydroiodide and a spatular tip of 4—-(N,N-di-
methylamino)pyridine were refluxed in 50 ml of pyridine for 6 h.,
The mixture was then poured into water and acidified with dilute
hydrochloric acid, and the resulting precipitate was filtered off
with suction. 0.96 g (42%) of product were obtained, melting
20 point > 225°C.

Example 36

N—(1—(1-Carboxymethyl-5,6,7,8—;etrahydrobenzo[f]quinoxaline—
25 2,3(1H,4H)-dion-9-yl)~-3—pyrrolyl)methyl-N’~(4-nitrophenyl)-
guanidine [sic] '

q H COH
o NONR o
. ;?I()

35 1.8 g (4.8 mmol) of product 27 and 1.6 g (4.8 mmol) of S-methyl-
N-(4-nitrophenyl)iscothiourea hydroiodide were reacted by method
35. vield: 1.4 g (54%), melting point > 240°C.

1H-NMR (D¢-DMSO): & = 1.5 (2H); 1.7 (2h [sic]l); 2.3 (2H); 2.7
40 (2H); 4.3 (2H); 4.7 (2H); 6.2 (1H); 6.7 (1H); 6.8-7.0 (2H); 7.3
(2H); 8.2 (2H); 8.4 (broad); 9.5 (broad) and ca. 11.2 (broad)

ppm.

45



3571.3 g (3.BARRopktiengesaiiechating 0. MYP83 7 mol) of 4-tri-

fl uor onet hyl phenyl isocyanate were reacted as in Exanple 6. Yield: 1.4 g

(72%, nelting point > 210C. [err]H-NVR (D6-DVMBO): [err] = 1.5 (2H)

1.7 (2H); 2.4 (2H); 2.7 (2H); 4.1 40 (’A—J) 4.7 (2H); 6.1 (1H); 6.7 (3H;

6.9 (1H); - 7. éxampileg 4H); 9.1 (1H); 10.7 (1H) and 11.2 (broad) ppm 45

BASF Aktlengesellschaft 940582 ' 42

Exanpl e 39 x 5 6 —tetra drob zo[f inoxaline-2,3(1H,4H)-

1- Et hoxycarb n ‘/we(e]t er T

1- pyrrol yI) g%" %éﬁ'?ﬁ%’ﬂ %}'ﬂgx %]elp %ﬁy%ﬂznyl)gra?one

[err] lSEq]g (3 1 mml ) of product 20 and 1. 3 g (6.3 mmol) of

4-nitro- 15 phenyl pi perazine {sic] were reacted as in Exanple 14. Yield:

1.1 g (59%, nelting point 229[err] [err]H—NNR ( D6- DVBO) : [err] = 1.2

(3H); 1.7 2H); 1.8 (2H); 2.4 % 2H) 3337(8H)4 (2H); 5.0

(2H) 6.2 (IH); 6.8 (2H), I?a '7’@% 0(2H) and ca. 11.5 (I H
Eégnple 40

9 (3 Car boXy- I-pyrronI)-I-ethoxycarbonylrre lE ,8-tetra- 25 °

hydr obenzo[ f ] qui noxal i ne-2, 3(1 H, 4H) - di one E%

1.5 g (4.5 mmol) of product 5 and 0.9 g (4.7 mmol) of 4-tri-
15 fluoromethylphenyl isocyanate were reacted as in.Example 6.
Yield: 2.1 g (91%), melting point: > 215°C.

1H-NMR (Dg—DMSO): & = 1.5 (2H); 1.7 (2H); 2.4 (2H); 2.7 (2RH); 4.1
(2H); 6.1 (1H); 6. 6 (1H); 6.8 (2H); 7.1 (1H); 7.5-7.7 (4H); 9 0
20 (1H) and ca. 11.3 (broad) ppm.

Example 38

N—(l-(l-Carboxymethyl—S,6,7,8-tétrahydrobenzo[f]quinoxaline—
25 2,3(1H,4H)-dion-9-yl)-3—pyrrolyl)methyl-N’-(4-trifluoromethyl-
phenyl)urea [sic]

O
p COH

Iqubl'.\‘
NYH H \N_ NIO
. N
: ' o .(35;:[11 ©

35 1.3 g (3.5 mmol) of product 27 and 0.68 g (3.7 mmol) of 4-tri-
fluoromethylphenyl isocyanate were reacted as in Example 6.
Yield: 1.4 g (72%), melting point > 210°C.

IH~NMR (Dg-DMSO): 8 = 1.5 (2H); 1.7 (2H); 2.4 (2H); 2.7 (2H); 4.1
(18); 10.7 {(1H) and 11.2 (broad) ppm.

45



- 0.52 g (1.3BMH pkidengaretlsshafity 0. 499496823 ol ) of dicyclo- 35
hexano- 18-crown-6 were dissolved in 20 m: of acetone and heated to
reflux. Then 0.83 g (5.3 mmwl) of potassi um permanganate was added in
portions, and boiling was continued fo#230 min. 10 m of wat er were
added, and hdakmbng y@s continued for 15 mn. The mX- ture was then
filtered and the precipitate was washed with dilute 40 hydrochloric acid

and ethyl aGebalge, Tt ggqggeﬁﬁr@_ﬁ%aé g)@-nm%a%&ﬂ y Y4t paah i n gyl

d
te )r(lte;\ag;te ra\(I:VItIE'tH’YﬁF? Lyirebud - §o'8‘?‘iﬁﬂ% ﬁ%?%@f’é 8’6? elt gneﬁgﬁsﬁ){ \tNg;ewas

acidified w&mnhydrochl oric aci d and again extracted with ethyl acetate.
Thi s. organi ¢ phase 45 was then dried and concentrated under reduced
pressure. Yield: 0.2 g (359, nelting point: - BASF

Akt i engesel | schaft 940582 ,_ S Zé&eﬁzbﬁs 43 :
[err] H NMR ( D6- DVBO) : [erm}N@ZN3 - XN - 08 (2H); 2.4 (2H); 2.8
(2H); 4.2 (2H); 5.0 (2H H 6.9 (I HL I Ibll—l) 7.4 (1H); 11.3
(1H) and . 13 (1H) ppm 5 Exanple 41

| - Et hoxycar bonyl met hoxy-9-(3-trifl uoroacet do%t hyl -
1-pyrrolyl)-5,6,7, 8-tetrahydrobenzo[f] qui noxal i ne-2, 3(1H, 4H) - di one 10
[err] 25g(59mm|) of product 4and15g(89mm|) of et hyl

. broenpacet at g wgr aftnﬁﬂ) | 998and £]H'g €683 ImicA3 Ve 20niwedd-i Ng
t 199 . 2 8 (2
s e I LB Sl e R
(1H): 9.8 AP &R *M"@ Cexanpl e 42

1- Et hoxycar bonyl met hyl - 9- ( 3- (4 nltrobenzyl car banoyl ) - 1-pyrrolyl)-
5,6,7, 8 t et riahNER oty DMBO) g b molali (WX, A(THZENH) -Li®H@H3D 2.4 (2H); 2.9
(2H); 3.3-3.7 (8H); 4.2 (2H); 5.0 (2H); 6.2 (1H); 6.8 (2H), 7.0
20 (2H); 7.1 (1H), 8.0 (2H) and ca. 11.5 (1H) ppm.

Example 40

9-(3-Carboxy—1-pyrrolyl)- 1-ethoxycarbony1methyl—5 6,7,8-tetra-
. 25 hydrobenzo[f]quinoxaline-2,3(1H,4H)-dione

HO,C G

COZCHZCH:;

30

0.52 g (1.3 mmol) of product 20 and 0.49 g (1.3 mmol) of dicyclo-
35 hexano-18-crown-6 were dissolved in 20 ml of acetone and heated
to reflux. Then 0.83 g (5.3 mmol) of potassium permanganate was
added in portions, and boiling was continued for 30 min. 10 ml of
. water were added, and boiling was continued for 15 min. The mix-
. ture was then filtered and the precipitate was washed with dilute
40 hydrochloric'acid and ethyl acetate. The aqueous phases were
diluted with water and extracted with ethyl acetate. The combined
ethyl acetate'phases were then extracted with aqueous sodium
bicarbonate solution. The latter was acidified with hydrochloric
acid and again extracted with ethyl acetate. This organic phase
45 was then dried and concentrated under reduced pressure. Yield:
0.2 g (35%), melting point: 282°C.



[err] 1BASy Aktiemgeispldschatsubst a9€05820m Exanpl e 40 were dissol ved
40 in 50 mM of anhydrous di net hyl forman de and, at room t enperature, 0.73
g (4.5 mmol ) of carbonyl diim dazol e was added. The m xture was stirred at
room tenperature for 30 min and at 50C &3r a fur- ther 30 mn. Then 1.1 g

(7.3 mmol ) of bﬁqgcy ?nelvger(ga agld-yed(zna)ndlt@e JHyst U g o) Stalgr ed
TR ég» o 1, g B G o L48 f el gy o

solid was pHH And Eﬁge 18 gpp: 940582
44 _filtered off W|th sucti on. 1 59 (749 of product wer e obt ai ned

mel ting poisnexample 41 [err]H NVR (D6-DMSO): [err] = 1.2 (3H), 1.6 (,2H);
1.8 (2H); 2.4 (2H); 2.8 5 (2H), 4.1 (2H); 4.5 (2H); 5.0 (2H); 6.7 (1H);
gpg](ZFﬂ 7. %—ﬁ%ﬁ%&yea ﬂyimg£ﬁ6§§L9 $3leSi A uoebhceBafidobElngid 10.8 (1H)

9- ( 3- Ami none nﬁh??’rﬁtc’]ﬂl"? gl'yl’g §-tetrRBy 8% ‘?%“ﬁ°<5f>1q%1%°"flénf e%faﬁm +48)
dr obenzo[ f] q@itRBKal i ne- 2, 3( 1H, 4H) - di one [ sic] [err] 20 2.1 g (4.2
mol ) of tUe substance from Exanple 41 were reacted wth 0.5 g (21 mmol)
of lithium hydroxide as in Exangle 10 1.4 ¢ (85% of product were

obtai ned, nelting point > 300C y ]H-NU«’* . [err] = 1.6 (2H),
1.75 (2H): 2.4 (2H); 27(2%02 3 d?2%{) 63 (1H: 6.8 (1H):

7.0 (1H); 7.5 (1H); 8.5 (broad} and { ( H) ppm - Exanple 44 30
l-Carboxyr{est hyl - 9- (3-(4-(4-nitropheny d % é)azmyl)rret hyl -

2.5 g (5.9 mmol) of product 4 and 1.5 g (8.9 mmol) of ethyl
bromoacetate were reacted as in Example 8. Yield: 2.8 g (92%),
20 melting point 199°C.

1H-NMR (D¢-DMSO): & = 1.2 (3H), 1.7 (2H); 1.8 (2H); 2.4 (2B); 2.8
(2H), 4.2 (2H); 4.3 (2H); 5.0 (2H); 6.2 (1H); 6.9 (2H); 7.3 (1H);
9.8 (1H) and 11.3 (1H) ppm.

25
Example 42

1-Ethoxfcarbonylmethyi-B—(3-(4-nitrobenzy1oarbamoyl)—l-pyrrolyl)-
5,6,7,8-tetrahydrobenzo{ f Jquinoxaline~2,3(1H,4H)~dione
30 : T :

o CO,CH,CH;
Jop hac P s

NIO

H

35 ON

1.5 g (3.6 mmol) of the substance from Example 40 were dissolved
40 in 50 ml of anhydrous dimethylformamide and, at room temperature,
06.73 g (4.5 mmol) of carbonyldiimidazole was added. The mixture
was stirred at room temperatﬁre for 30 min and at 50°C for a fur-
ther 30 min. Then 1.1 g (7.3 mmol) of 4—hitrobenzylamine were
added, and the mixture was stirred at 80°C for 1 h. The solvent
45 was then removed under reduced pressure, and the residue was
treated with dilute hydrochloric acid. The resulting solid was



1-pyrrol yl ) -BASF Akt iengesollsehass| | quittBEB2 ne- 2, 3(1H 4H)-  dione [sic]
Terr] 40 1 g (1.7 nmol ) of the substance from Exanple 39 was reacted with
0.12 g (5.1 nmol) of Iithiumhydroxide as in Exanple 10. 0.9 g (95% of
product was obtained, nelting point > 3#C. . 45 BASF -

Akti engesel | schafred off with 34@888n. 1.5 g (74%) of product were obtined,

H NVR = 1.6 (2 1.8 (2 2.4 (2 2.8 (2H),
[err] (,Igle,_rl (%@41456?%0 (2H), (2H); (2H); (2H)

3.0-4.0 (8H); 64(1H) 6.9 (1H); 7.0-7.2 (3H); 8.1
(2H) and 10. 8 e

1-Gar boxymet g 1‘«1@.43 “DHSRY ¢ (et 3 barknfl Y2H) by pybibigE)s 24 28); 2.6
5,6, 7, 8-t ebr 62B)dr dudntdHY] duidSndRE) ¢ -2, (3(‘1I)H Gy -diHdne6-210(2H) ;[ dr2] (1) ;
0.9 g (1.6 nmpi7.0f (BHE, SBuUIsiBaBCce2f )y oA .BXx{AH) carkl Mas8 (2BEtpmn. with 0.12 g
(4.9 nmol) of Iithiumhydroxide as in Exanple 10. 0.7 g (819% of product -
was’ obt ai ”edzxﬁ]'ﬂlte' ?g poi nt > 220C 20 (deconposition).’ [err] H NMR

('D6- DIVISO) [‘err 6(2H) 18(2H) 24(2H)' 2.8 (2H), 4.6 (2H); 4.9

(2H); 6. S I—?: 1H); (1 7.6 (2H); 8.2(2H3;; 8.6
(1H), 11. (ammnerae Byl wgaayiﬂp\nl-ssr OXYBRHiYAo¥E-5,6,7, 8-tetrahy-
1- Car boxy et dmdbenzo3 £ v troxalingy? r bl M4, 485 -dione- issicdahydr o-

benzo[ f] qui noxal i ne-2, 3(1H, 4H) - di one 30 -

15 | HZN-G“
‘O I

20 2.1 g (4.2 mmol) of the substance from Example 41 were reacted
with 0.5 g (21 mmol) of lithium hydroxide as in Example 10. 1.4 g
(85%) of product were obtained, melting point > 300°C.

1H-NMR (De-DMSO): & = 1.6 (2H), 1.75 (2H); 2.4 (2H); 2.7 (2H),
25 3.8 (2H); 4.3 (2H); 6.3 (1H); 6.8 (1H); 7.0 (1B); 7.5 (1H); 8.5
(broad) and 10.7 (1H) ppm.

Example 44

30 1-Carboxymethyl-9-(3-(4-(4-nitrophenyl)-l-piperazinyl)methyl-
l-pyrrolyl)-5,6,7,8~tetrahydrobenzo[f]quinoxaline-2,3(1H,4H)~
dione [sic]

35 - . B ('COzH
| - NN N0
N

40 .
1 g (1.7 mmol) of the substance from Example 39 was reacted with
0.12 g {5.1 mmol) of lithium hydroxide as in Example 10. 0.9 g
(95%) of product was obtained, melting point > 300°C.

45



[err] 'BASB jktiengesellsghafhe subs?40R&2from Exanple 40 and 0.41 g
(17.2 mol) of |ithium hydroxide were reacted as in Exanple 10. 40 1.3 g
(80% of product were obtained, nelting point > 245 C (deconposition).
[err]HLNVR (Dierr]-DVSO):- [err] = 1.6 (&1); 1.8 (2H); 2.4 (2H); 2.8 (2H),
4.9 (2H); 616l ldbi-Bu 41('15% V.62 (o) 1.8 426380 2. 4 426 1h s aphyca. 45

12.5 (broad), i ‘engesgld scha 582,
46  Exanpl e @m“aﬁ)' 3 () R98 56 '33(15),69( 820-7.2

N (1 - (I - Car b6 hetdnh (BHY and 108, 4iBY BHenz o[ ] qui noxal i ne-

2,3(1H, 4H)-di on-9-yl )-3-pyrrol yl methyl )-N - (3-ethoxycarbonyl - 5

phenyl ) ur e8 Example 45err|] 2.0 g (5 mmol) of the substance from Exanple 27
and 1.1 g 15 (5 5 rrm)l) of 3-et hoxycar bonyl phenyl isocyanate were reacted

as in Exanmp eth@] {5 Qf-nPERSBéQJz %a&amﬁ)u@dp FEIly1Ng  point >
200C (deco t [r ;1.6 (2
1.8((2H) rrp '('}2'%1 es5alyE s %1 35%3[)]“ 2} 9§ : 62(I(H)H)
6.3 (1H), 68(2H) 7.0 (2H); 74(1H) 7.5 (1H): 76(1H); 8.1 (1H: 8.7
(1H); 11.39(1H) and ca. 13.2 (broad) pgp Exanpl £ GB,R5

| - Et hoxycar bonyl net hyl -9-(2-trifl ro@ orreth | -

| -pyrrolyl)-5,86,7, 8- benzo[f]q)iwfuggne 2, AHN dine [sic] 30
F3C N [err] )

. O;N NT0

15

0.9 g (1.6 mmol) of the substance from Example 42 was reacted
with 0.12 g (4.9 mmol) of lithium hydroxide as in Example 10.
0.7 g (81%) of product was obtained, melting point > 220°C

20 (decomposition).

1H-NMR (D¢-DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2B); 2.8 (2H), 4.6
(2H); 4.9 (2H); 6.7 (1H); 6.9 (2H); 7.2 (1H); 7.4 (1H), 7.6 (2H);
8.2 (2H); 8.6 (1H), 11.3 (1H) and ca. 13 (broad) ppm.
25 -

Example . 46

l-Carboxymethyl-9-(3-carboxy-l1-pyrrolyl)-5,6,7,8-tetrahydro-
benzo[f]quinoxaline-2,3(1H,4H)-dione

30
Koo,

COzH

I

35

1.8 g (4.3 mmol) of the substance from Example 40 and 0.41 g
(17.2 mmol) of lithium hydroxide were reacted as in Example 10.

40 1.3 g (80%) of product were obtained, melting 901nt > 245°C
(decomposition).

1H-NMR (Dg-DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2H); 2.8 (2H), 4.9
(2H); 6.6 (1H); 6.9 (1H); 7.2 (1H); 7.4 (1H), 11.3 (1H) and ca.
45 12.5 (broad) ppm. : '



35 a) (RASFAktiengessllsshaft anydr 3#8P8RyI ) nethyl )trifl uoro-

acetam de [sic] - 25.0 g (155 mmol ) of

2- am nonet hyl - 2, 5- di net hoxyt et rahydro- 40 furan, 15.7 g (155 nmol) of

triethylam ne and 1 spatula tip 46f 4- (N, N-di net hyl ami no) pyri di ne were

di ssol ved ixa#ple ™7 of ether. At 0-5[err]C, 32.6 g (155 mmmol) of

trifluoroacetic anhydri de were added dropwi se. The m xture was

stirred forg a§EL YES, . dried

and 45 :‘2 gg *ﬁ’edﬁ ger ?egdgglz&ggtf ; ngﬁé ';% BE?‘M% ude .
@ TQRTOVE b T PAE T PhY PR VAL YORR

product we

Akt i enge%w@emmma 940582 47 b)
1- Et hoxycar bonyl net hyl -9-(2-tri fl uoroacet am donet hyl -
1pyrro|y|) 5678benzo[f]qumoxallne23(1(‘13D -di one [ sic] 5
549 (4.7 mol ) of the subst@gnce from Ex ¥tacuna] and 1.5 ¢
(5 9 mmol) of the product obt ped@ a) reqreacted as in Exanple
ld. 1.8 ]% (75% of product ob i ng point >
120[ err] (decorrp03|t| glogerr] H -DVMSO): [err] = 1.2 (3H); 1.5
(1H); 1.65%25 , 1.8 (1 H; 2.3 (1H); 2.7-2.9 (2H);
4.0 (1H), 4HzY QzC 5.0.(2H); 6.2 6.7 (1H), 7.3 (1H); 9.5 (1H) and
11.3 (1H) ppm 15 Exanple 49
N H§ L-(1- Cap bPX rm.lda ybg @1e7 S%xbts%hﬁé@yfkdab@:& i&ou#era%ag i §§]1H,-
' i o y _
1.0 g ( 59( }’ gec ég‘;:ﬁgrg%‘%'{ &%Q%v% %Tez i)l Ctbed s phenyl
|socyanatelﬁe § s |?1 Pg t4w§f§ ajmed, e was

obt ai ned, RELBREMy 39° ﬁt (decomposdgdeBhmosi tion). 30 [err] H- NI\/R
(Derr]- DIVBO) [err] = 1.7 (2H); 1.9 (2H); 2.6 (2H); 2.9 (2H), 4.4 (2H);
5.0 (2H); 6aauMH HDs~bMsOYd B) = 7.5 (B, 176 7(4ehty) 1.8 B21) { 2Husapeup, 2 (1H)
ppm 330 2.8 (2H); 4.2 (2H); 4.3 (2B); 4.9 (2H); 6.2 (1H), 6.3 (1H),
: 6.8 (2H); 7.0 (2H); 7.4 (1H); 7.5 (1H); 7.6 (1H); 8.1 (1H); 8.7
(1H); 11.3 (1H) and ca. 13.2 (broad) ppm.

Example 48

25
l1-Ethoxycarbonylmethyl-9-(2-trifluoroacetamidomethyl-
l—-pyrrolyl)-5,6,7,8-benzo[f]quinoxaline-2,3(1H,4H)~dione {[sic]

F3 C)L
35 51

a) (N-((2,5-Dimethoxy-2—tetrahydrofuranyl)methyl)trifluoro-
acetamide [sic]

30 COzCHzCH3

_ 25.0 g (155 mmol) of 2-aminomethyl-2,5-dimethoxytetrahydro-
40 furan, 15.7 g (155 mmol) of triethylamine and 1 spatula tip
of 4-(nN,N~dimethylamino)pyridine were dissolved in 200 ml of
ether. At 0-5°C, 32.6 g (155 mmol) of trifluoroacetic.
‘anhydride were added dropwise. The mixture was stirred for
1 h. The ether phase was then washed with water, dried and
45 concentrated under reduced pressure. 32 g (80%) of a crude
product were obtained and were used further as such.



40° . 45 BASF Bhsiengeseddschaftchaft 940582 940582

48  Exanpl e 50 9- ( 3- Benzyl car banoyl - | - pyrrol yl)-1-et hoxycar bonyl et hyl -

5, 6,7, 8-tetrahydrobenzo f]quinoxaline-2, 3(1H, 4H) - di one 5
2.0 g (4.9 mol) of the substance from#gxanple 40 and 1.0 g

obt ai ned, ne

(9.

[err]
7 mmol ) of

benzyl ami ne ygr o1 gagl ek a"i‘%oh% LRS- 2ol A BrdBod Effachbr g auCt wer e

) t
( D6- DVBO) : [err]g-gmn](éﬂl)'
(2H); 4.4 (2H); 5=8°} 2H) 6.7 (1H, 6.9 (1H): 20 7.1- 5-(6H),
ca. 11 (broad) ppm Exanpl e 51

g,da(“'%%;ﬁ%ik JTyigigx 'i‘%nﬁ- Z%Einr ]“EZ

8.

ik

4 (1H) and

1- Benzyl OX - 9- (31fiBrany(4.7- pmol plof the, EnbsBanost fahlydﬁxﬂmbo[iizcul%] and
qui noxal i ne- 2, 3- di9ng (si9Chmol) of &he] product @bagné@inna)l yepé Fuettede 1
were reacted as Lbp EXWip18 YaliM.s8 g (75%) of product were obtained, melt-

ing point > 120°C (decomposition).

10 H-NMR (Dg-DMSO): & = 1.2 (3H); 1.5 (1H); 1.65 (1H); 1.7 (1H),
1.8 (1H); 2.1 (1H); 2.3 (1H); 2.7-2.9 (2H); 4.0 (1H), 4.1 (3H);

5.0 (2R); 6.2 (2H); 6.7 (1H), 7.3 (1B); 9.5 (1H) and 11.3

(1H) ppm.

15 Example 49

N-(l-(1—Carboxymethyloxy-5,6,7,8-tetrahydrobenzd[f]quinoxaline—
2,3(1H,4H)~dion-9-yl)-3-pyrrolylmethyl)-N’'~(4-nitrophenyl)urea

20
o/\ CO;H

. N,©/\NKN’\G‘I I

25

1.0 g (2.5 mmol) of Example 43 and 0.45 g (2.75 mmol) of 4-nitro-
phenyl isocyanate were reacted as in Example 29. 0.4 g(32%) of

30

product was obtained, melting point > 215°C {decomposition).

1H-NMR (Ds—bMSO)- & = 1.7 (2B); 1.9 (2H); 2.6 (2H); é 9 (2H),
4.4 (2H); 5.0 (2H); 6.3 (1H); 6. 8 (1n), 7.6 (3B), 7.7 (1H);

8.1 (ZH) and 8.2 (1H) ppm.

35

40

45



35 5.2 g (30BASFndkiiepgssrlischasti de. P4PI®A9) of product were
obt ai ned, nelting point > 230C (deconposition). [ err] H NVR ( D6- DVBO) :
[err] = 1.6 (2H); 1.8 (2H); 2.4 (2H), 2.8 (2H); 5.2 (2H); 6.6 (1H); 7.0
(1H); 7.1 (1H), 7.4 (1H; 7.6 (2H), 40487 (1H, 9.8 (1H and 11.4 (broad)
ppm 45gxample SBASF Aktiengesel | schaft 940582

49 Exanpl e 52

i he- ”f&.hﬁﬁxé?r - 'ﬂ%ﬁi‘gﬁmﬁ? e B eyt ) ur e

[ sic] _ e 1 -tet a lnox lne- ’ ( 4H)—d1

N - (2, 5-D #et hoxy- 3- tetrahydrofuranyl)nethyl-N-(4-ethoxycar- 15

bonyl)urea [sic] 25 g (0.16 nol) of

3- am nonet hyl - 2, 5- di met hoxyt etrah@lr of uran ZCI(I&HZG 45 234; CA 89,
24130) . were di ssol ved in l. R drous t et rahydrof uran (DE
2,645, 234; CA 89, 24130) |nH20 of anhydr ous tetrahydorfuran
[SIC] and, at Oferr]C 30 g 4- et hoxycar bonyl phenyl

i socyanat &% ssol ved in 100 ous tetrahydorfuran [sic]
wer e added drop- w se. After 30 n he reaction m xture was
concentrated un- der -reduced pressure and used further w thout

purificationg, 35g 4. 951un61yva51e tQQt 8iPScance frbm Example 40 and 1.0 g

R e ek hon TR
carbonylpﬁgn ?;E} é¥1F§P§ n%§t§nﬁn%ﬁ nt %'¥H lﬁ?ﬁ?omgos%ron1
Exanmpl e 26 gtAP® 1.2 g (4 3 nnDI) of t he substance obtained in a)
‘were reacted as in 26 h. 1.1 g (40 % of product were obtained,

mel ti ng poi NtH-NMR (De¢=mMEW)er ] € X deqsHpeslie o2B);35.8 (2H); 2.4 (2H),
2.8 (2H); 4.1 (2H); 4.4 (2H); 5.0 (2H); 6.7 (1H), 6.9 (1H);
20 7.1-7.5 (6H), 8.4 (1H) and ca. 11 (broad) ppm.
Example 51

l-Benzyloxy~9-(3-formyl-l—pyrrolyl)-5,6,7, 8-tetrahydrobenzo[f]-

. 25 quinoxaline~2,3-dione [sic]
0 :

I

6.6 g (20 mmol) of Example 1 were reacted as in Example 8 with
35 5.2 g (30.6 mmol) of benzyl bromide. 8 g (94%) of product were
obtained, melting p01nt > 230°C (decomposition).

" OHC\CN

1H-NMR (Dg-DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2H), 2.8 (2H);
. 5.2 (2H); 6.6 (1H); 7.0 (1H); 7.1 (1H), 7.4 (1H); 7.6 (2H),
40 7.7 (1H), 9. 8 (1H) and 11.4 (broad) ppm.’

45



[err] H NVR (PBSE\BEfiepgesplischafe
2.8 (2H), 4.1-4.4-(6H); 5.0 (2H); 6. 6.5 (‘1H); - 6.8 (2H), 7.1
(1H); 7.5 (2H), 7.6 (1H); 7.8 (2H),. (1H) -and 11.3 (1H) ppm 40
Exanpl e 53 N-(I-(I-Carboxymnet hyI 5, @9, 8-tetrahydrobenzo[ f] qui noxal i ne-
2, 3-di on- 9- yhyamsiw/ 520! yI ) met hyl - N' - ( 3- car boxyphenyl Jurea [sic] 45

BASF Akti engesellschaft - 940582 _ 50

err f ubst rom Exanpl e 47 Q. 15
EG 2] mol ) o?"fqh(‘# Eﬂ'rm %5%%‘3? %e?vicﬁ?:%d ['é 3"%‘1'5%%“?&[ ingga”y 7 g
(87 % of proiRRt2 r\ﬁﬁgleﬁr%ﬂi'e)d'3ﬂ¥¥?%&“}%?‘m“' ‘ArgthexyeRr-

- (deconposi Bi benylphenyl¢nuréat MR 1( D6- DMSO) : [err] = 1.6 (3H); 1.8 (2H); 2.4
(2H), 2.8 (2H); 4.2 Ezt?) 4.2 EZH); g.i Eit?) g.4 (1H), 6.(181(1151);(b7.0d)
1 7.3(1H) 15 7.5 (1 7 1H) ; , 8. . roa
9- (2- Amnorrethyl-l Hy@HzCﬂﬁJ I-5678tetrahydro- 20

benzo[ f] qui noxal i ne-2, 3(1H, 4H)* o
[err] 10 1.2 g (2.5 mol) of Exanple 48 4 g (10 mol) of lithium
@6 % of product was

30 hydroxide were reacted as in Exanple 10.
obtai ned, nelting point >285[err] C (deconposit [ err] H NMR
(De-DVMBO): [err] = 1.5-1.9 (4H); 2.0 (1H); 2.3(1H) 2.8 (2H); 3.4+43.8

(2H); 4.5+4. 8 (1) ( B s2pidédnody-3-tetbanyard bty AN eRF1 Ind(4-ddhoRPho-

15 bonyl)urea [sic]

4.(6 H34,°‘-'18 -1.8 (4H); 2.4 (2H);
b Lt

25 g (0.16 mol) of 3—aminomethyl-2,5-dimethoxytetrahydrofuran
(DE 26 45 234; CA 89, 24130) were dissolved in 200 ml of an-
hydrous tetrahydrofuran (DE 2,645,234; CA 89, 24130) were in
20 200 ml of anhydrous tetrahydorfuran [sic] and, at 0°C, 30 g
(0.15 mol) of 4—ethoxycarbonylphenyl isocyanate dissolved in
100 ml of anhydrous tetrahydorfuran [sic] were added drop-
wise. After 30 min, the reaction mixture was concentrated un-
der reduced pressure and used further without purification.
25 57 g were obtained. ' '

b) N-(1- (1-Ethoxycarbony1meth§l 5,6,7,8-tetrahydrobenzo[f]-
quinoxaline-2,3-dion-9-yl)- 3—pyrrolyl)methyl-N'—(4-ethoxy-
carbonylphenyl jurea [31c]

30
1.5 g (3.9 mmol) of the substance from Example 26 g and 1.2 g
(4.3 mmol) of the substance obtained in a) were reacted as in
26 h. 1.1 g (40 %) of product were obtalned, melting point
>160°C (decomposition). .

35
1H~-NMR (Dg-DMSO): & = 1.1-1.4 (6H); 1.6~-1.8 (4H); 2.4 (2H);
2.8 (2H), 4.1-4.4 (6H); 5.0 (2H); 6.2 (1H); 6.5 (1H);
6.8 (2H), 7.1 (1H); 7.5 (2E), 7.6 (1lH); 7.8 (2H), 8.9 (1H)
and 11.3 (1H) ppm.

40 :

Example 53

N-(1-(1-Carboxyme£hy1-5,6,7,8-tetrahydrobenzo[f]quinoxaline-
2,3-dion-9-yl)-3-pyrrolyl )methyl-N’~(3-carboxyphenyl)urea [sic]
45



_ Exarrpl e 55 BASF Aktiengesellschaft 940582
- 9-(3-Benzyl carbonyl -1 -pyrrol yl)-1-car boxyrret hyl -5,6,7,8-tetra- 40

hydr obenzol f ] qui noxal i ne- 2, 3(1H, 4H) - di one [ si c] [err]

BASF Akti engesel | schaft 94058D :

51 0.9 g (1.7 mmol) of Exanple égHandOIZQ(SmeI)of
lithium hydr oxiQle were reac £ in Exanple 10. 0.7 g (81

% of product N)olagﬁq?l ned,{ melting point >200[err]C
-DMSO): 6 = 1.6 (2H); 1.8

(deconposi tion). =
(2H); 24(2H) 2.8 (2 2H); 4.9 (2H); 6.7 (1H; 6.9
(1H), 7.157.5 (6H); 874 Y1H _

Exanpl e 56 CO;y :

N
B #0d 7.1 (1M ppm

1- Benzyl oxy- 9- (3-car boxy-1-pyrrolyl)-5, 6,7, 8-tetrahydro-

benzol f] a3k 06 notly e Ithe hfitance ¢ £ron LEXRERL o ?reg a2 Tn Exampl e

40 W th (6.2 mmol) ogfd' r%x:.ﬁ? "rv?rp(?t assi L?ncgﬁrman anate 3.0 g
(40 9 of0 Bxample 10. 0.7 g éﬂac’v Vi BTBERCE MaF, CRERiRSy Pt %nslwe
(deconposi ti230C (decompositionps 1H NVR (D6-DVBO): [err] = 1.6 (2H);

(2H): 2.4 (2H), 2.8 (2H); 5.2 (2H): 6.6 (1H); 69(1H) 7.0
(1H), 7.4- Tinﬁuﬁﬁl-bns—bﬁsé)(% 1.6 (3H); 1.8 (2@d 2Ga. (iR) (wr.eaqrappna.2
Exanpl e. 57 23) 6.2 (2H); 6.4 (lH), 6.8 (1H); 7.0 (1H), 7.3 (1H),

9-(3- Car é? Eé%y%)(fh)hwrf)x%iﬂg, 877%(1 traggyii{% (broad) ppm.

benzo[f]qU|nox

CH
Example 54

9-(2-Aminomethyl-1-pyrrolyl)-l-carboxymethyl-5,6,7,8-tetrahydro-~
20 benzo[f]quinoxaline-2,3(1H,4H)~dione

1.2 g (2.5 mmol) of Example 48 and 0.24 g (10 mmol) of lithium
30 hydroxide were reacted as in Example 10. 0.7 g (86 %) of product
was obtained, melting point >285°C (decomposition).

C02CH2CH3

1H~NMR (Dg~DMSO): & = 1.5-1.9 (4H); 2.0 (1H); 2.3 (1H), 2.8 (2H);
3.4+3.8 (2H); 4.5+4.8 (1H); 6.2 (1H); 6.4 (1H), 6.8 (1H) and

35 7.1 (1H) ppm.
Example 55

9~ (3~Benzylcarbonyl-1-pyrrolyl) -l-carboxymethyl-5,6,7,8-tetra-
40 hydrobenzo[f]lquinoxaline-2,3(1H,4H)~dione [sic]

s QRSN
?_J{ O



[err] BASF Aktiengesellschaff , 940582 40 . 2.6

[lacuna] (6.0 mmol) of the substance from Exanple 56 were -

di ssolved in 100 m of dinethylfornman de and hydrogenated after

addition of 0.5 g of palladiunfcarbon &80 % w th hydrogen. The

m xture was 0leery f(ill. 7 emmsl ) fdEkaepIe 150 and 0ak2 epr(SeAtmmdk)d of lithium 45

XEder reduﬁ ﬂ&%&érﬁerg%a"ceégdé@ MR ExamBBE €TI0 Wit yater .3 prE pro%uzct BASF
tlengese °
§ﬁ$Q*% alnﬁd qé*ggﬁﬁ goxnt >200 c (deco 88s1t10n)

the solid wa ere uct1 on. of the pr oduct
wer e obt ai ned, rreltln% oi nt_>300[ e ?_& % S lerr] =
1.6 (2H); §.9-NMR) (DorDMSPYH)S = 1g6( p2f); 1585 (gH ZL —4 d28)¢ ?15 ( Bi(1H),
7.5 (1H); 1144 ((BH); 449 (2HIro&d] (1H)ané.3. ORHX:br'/oédY §ph61*1): 8. Bx 448! e 58
10 N - (4- Et hang/ Fanbeoy) popany! ) - N- (I - (1 - hydr oxy-5, 6, 7, 8-t et r ahydr o-

benzo[ f] qui noxal i ne-2, 3(1 h, 4H) -di on-9-yl)-3-pyrrolyl ) met hyl ur ea [ sic]

_ e 56[err] 2.0 g (6 mol) of the substance from Exanpl e
5 were re tefqﬁ% g (6 nmmol) of 4-ethoxycarbonyl phenyl isocyanate
as in anpl e 6. 27g(87% of the product were obtained, nelting

poi nt >220[e#THQBZU69§5n&RkﬁﬂFP6h?foETPYrrPéYF]??#@wﬂ gpbetraiydr °rerr] =1.3
(3H); 1.6 (2énzolfjqgurdxaline-22841H,4B)2d8oeH); 4.2 (2H); 4.3 (2H), 6.2
(1H); 6.6 (1H), 6.8 (2H),; 7.2 (1H); 7.5 (2H); 7.8 (2H and 9.0 (1H) ppm
30 .Exanpl e 59 - N -(4- Carboxyphenyl)-N-(1-(Il-hydroxy-5, 6,7, 8-tetrahydro-
benzo[ f] qyinoxal i ne- 2, 3(1H, 4H) - di n- 9- yI) 3- Qzﬂ | ) met hyl ur ea [sic] 35

7.2 g (17 mmol) of Example 51 were oxidized as in Example 40 with

10.8 g (68 mmol) of potassium permanganate. 3.0 g (40 %) of
product were obtained, melting point >170°C (decomposition).

20

25 1H-NMR (D¢-DMSO): & = 1.6 (2H); 1.8 (2H); 2.4 (2H), 2.8 (2H);
5.2 (2H); 6.6 (1H); 6.9 (1H); 7.0 (lH), 7.4-7.6 (6H); 11.4 (1H)
and ca. 12 (broad) ppm.

_ Example 57

30 h
9-(3-Carboxy-1-pyrrolyl)-1-hydroxy-5,6,7,8~tetrahydro-
benzo[f]quinoxaline-2,3(1H,4H)~dione

OH

35 HOZC{:?\I
I

40
2.6 [lacuna] (6.0 mmol) of the substance from Example 56 were
dissolved in 100 ml of dimethylformamide and hydrogenated after
addition of 0.5 g of palladium/carbon (10 %) with hydrogen. The
mixture was then filtered, and the filtrate was concentrated

45 under reduced pressure. The residue was treated with water, and



[err] BASF Aktiengasell3ehaft subst2R%B3 1 om Exanpl e 58 were react ed

as in Exanple 100with 0.44 g (18.4 mmol) of lithium hydroxide. 1.4 g 45
(80 9% of product were obtalned mel ti ng point >300[err]C BASF
Akt i engesel | schaft 940582 52 - 53

[err] H NVR ¢i5-soBE0) wa$ efiltered. 6££ Jtith BuSti@) 2.2 45((@M)3) >f8thaH); 4.2

(2H); 6.2 (gddduck HetdHibtdindd( 2hBltihgl poihh;>Fodc(2H); 7.8 (2H); 8.8
(1H); 11.3- (1FD 11.8 (broad) and 12.5 (broad) ppm 5 Exanpl e 60

o5y PR S IR TR i
oy
[err] (19 ¢ U’Hsttgnée ?bmléxén'ﬁé)fazl (begadld as

i n Exanpl e qIBi\Ah toﬁ mbmﬂcg) (p@ms rrm)l) of lithium hydroxide. 0.55 g 20 (83 %
of product was obtained, nelting point >125[err]C (deconposi tion).

1H NMR (Ds-ﬂﬁg)l-e Bgrr] = 1.3 (2H); 1.5-1.8 (3H); 2.3-2.9 (4H), 4.1-4.3

(2H) 4.7 (2H): (1'H) 67(2H) 69(1H) 25 7.4-7.9 (5H), 9.1 (1H),
1 1

e oy o et pRpher oo beny )ﬁ- AR R AR R AFOIy-§o8  Bp-tetrahydro-

met hyl ) - 1- BRFESLF] ?“sn@!arll@erat?h béﬁeef?-pqu.ﬁaparwevl)methylurea

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

15 0 - om
\\
N)LN N NIO
H H N<O
H3CH,CO,C 3 H
20

2.0 g (6 mmol) of the substance from Example 5 were reacted with
1.2 g (6 mmol) of 4-ethoxycarbonylphenyl isocyanate as in
Example 6. 2.7 g (87 %) of the product were obtained, melting
point >220°C (decomposition). :

25
1H-NMR (Dg-DMSO): & = 1.3 (3H); 1.6 (2H); 1.8 (2H), 2.4 (2H);
2.8 (2H); 4.2 (2H); 4.3 (2H), 6.2 (1lH); 6.6 (1lH), 6.8 (2H); 7.2
(1H); 7.5 (2H);_7.8 (2H) and 9.0 (1H) ppm.

30 Example 59

N’-(4-Carboxyphenyl)-N-(1-(1l-hydroxy-5,6,7, 8-tetrahydro-
benzo[f]qulnoxallne-z 3(1H,4H)~-dion-9-yl)-3-pyrrolyl)methylurea
[s1c]

35

Cﬂ{

0—-(::)-—”~\<’\l |

HO,C N AN

40
1.9 g (3,7 mmol) of the substance from Example 58 were reacted as

in Example 10 with 0.44 g (18.4 mmol) of lithium hydroxide. 1.4 g
45 (80 %) of product were obtained, melting point >300°C.



[err] 40 BASF aktienggsaldfehatt  of 1 aM8PERur anyl ) net hyl - 4- ni t r ophenyl -

sul f onam de [sic] " : 16.2 g (0.1 nmol) of
3-am nonet hyl - 2, 5- di net hoxyt et rahydro- furan and 28 m (0.2 nol) of
triethylam ne were dissolved in 45 380 m of anhydrous tetrahydrofuran.

At 0C, 22. 2 1g-fir 1(Dgpb¥sO) : & =ofl.d- (2H);0NeBz ¢2ipulZ.dby (2B} (& .i8dd28) ssbiZ/ed
in 100 m Of(zﬂ)l; s.%gﬁmf}ydtsf Smn wege (adped dr qouh se7 . Ao ; 39. & (eH)t
) .

;he
BASF Aktien - fp 54
. qﬁ' . s . b d d 12.5 (broad m.
m Xture was |%I t‘gggﬂ ancf t(t%lei)fl trat er\c/f/gs) ca(l)nncent r at( ed un)dgrp r educed

pressure. The residue was partitioned between ethyl acetate and
wat er, ancP tB¥@m8L8a%? c phase was dried and concentrat ed under
reduced pressure. The residue was reacted 5 further w thout
purificati om-(1-(1l-Caztibxymgthi1<8) 6i7, 8weetralbidriobedzol £ ]duinoxaline-

1- Et hoxycar bomyh gehiylaidn-9={#y MHigyerbepY ) med ANl @@-carboxyphenyl Jurea
nethyl)-l-pﬁggégyf)-g;6,7,8-?e{raﬁ§drobgngo fﬁghinogaline- ¥8 o
-dion

2,3(1H, 4 2.0 g (6.3 mmol) of the .substance from Exanple 26
g and 2. ‘b of the product obtained in a) were reacted as in Exanple
1d. 2.7 9 (73 %9 of p;o-&gt wer e obtai@ggH mel ting point 15
218-220[err] C. NIVR - O: [efr] =1.2 (3H); 1.6 (2H); 1.8
(2H); 2.3 (2H); H02C Nﬁ%z , & Jo(2H), 5.0 (2H), 6.1 (1H),
6.6 (2H), 7.0 (1H; 8H (HH);“8. and 11.3 (1H ppm 20

Exanpl e 9- (3- (4- Et hoxycarbonyl b nmoyl ) -1 -pyrrolyl)-1-hydroxy-
5,6, 7, 8-tetrahydrobenzo[ f] qui noxal i ne (1M, 4H) - di one 25 lerr]

0.75 g (2.2 nmol) of the substance from Exanple 57 was reacted as in-

Example 42 with 0.6 g (2.2 mwol) of 4-ethoxycarbonyl benzyl -
0.7 g (1.3 mmol) of the substance from Example 52 was reacted as

in Example 10 with 0.15 g (6.3 mmol) of lithium hydroxide. 0.55 g
20 (83 %) of product was obtained, melting point >125°C ' '
(decomposition).

IH-NMR (Dg-DMSO): & = 1.3 (2H); 1.5-1.8 (3H); 2.3-2.9 (4H),
25 7.4-7.9 (5H), 9.1 (1H), 1l1.1 (1B) and 11.3 (broad) ppm.

Example 61

1-Ethoxycarbonylmethyl-9-(3-(4-nitrophenylsulfonamido-
30 methyl)-l-pyrrolyl)-5,6,7,8~tetrahydrobenzo[f]quinoxaline- -
2,3(1H,4H)~-dione L ' '

35 ‘OzN "'@—'02311?11\@\1

40 a) N—(Z,5—Dimethoxy—3-tetrahydrofurany1)méthy1-4-ﬁitfophenyl-
sulfonamide [sic]

16.2 g (0.1 mol) of 3—-aminomethyl-2,5-dimethoxytetrahydro-
, furan and 28 ml (0.2 mol) of triethylamine were dissolved in
45 250 ml of anhydrous tetrahydrofuran. At 0°C, 22.2 g (0.1 mol)
of 4-nitrobenzenesulfonyl chloride dissolved in 100 ml of
tetrahydrofuran were added dropwise. After 30 min, the



35 ammoni um BRASE Aktdengegedlsshafit of prO40882was obtai ned, nelting

poi nt >190[err] C (deconposition). [err] H NVR ( D6- DVBO) : [err] =1.3
(3H: 1.6 (2H): 1.8 (2H); 2.4 (2H): 2.7 (2H), 4.2-4.5 (4H): 6.7 (1H), 6.9
(1H), 6.9 (2H), 7.3-7.5 (3H), 40 7.9 (2%8; 8.5 (1H and ca. 10.7 (broad)
Epg; b EX3?E'F ﬁéxéuzzlwaﬁéflltered andgthe flltratg Z:s gégcentrated under

- Larboxymet nyl - ksl ég‘e Qaﬂénv&fg'%ta ¥hitio between ethyl
1-pyrrolyl)-5, 6, é ? '}&' éza ge’nzo §§§I ngéﬁl&%hgsé wg'é_'dréyé% and di (:)Yne

BASF Akti engesel P
[err] g anﬁﬂ%#’-)at@ﬂ BREeS Lﬁﬁqu&ﬁéeP’F?%ﬁHchaﬁﬁF cFEFiLARe: ¥ap eﬁ%ﬁ%das

i n Exanpl e510 vm fhrohey withost npwtifigetiprhi um hydroxide. 1.6 g 10 (93 %
of product were aBtaigesf amebil gerwiobtaiiéd] err]C (deconposi tion).
[err]HHNWVR (D6-DVMBO): [err] = 1.5 (2H); 1.8 (2H); 2.3 (2H); 2.8 (2H), 4.0
(2H); 4.9 (2@» § g ﬁgﬁycaz§8zyiﬁgﬂhyf193(§Lra4ﬁf¥f%pﬁeﬁyiéﬁﬂfdﬂ%ﬁi&é 11.3 (1H)
ppm ' Eyl) ~1-pyrrolyl)-5,6,7,8—tetrahydrobenzo[f]quinoxaline-

10 2,3(1H,4H)-dione

2.0 g (6.3 mmol) of the substance from Example 26 g and 2.3 g
of the product obtained in a) were reacted as in Example 1d.
2.7 g (73 %) of product were obtained, melting point

15 218-220°C.

1H-NMR (Dg~DMSO): & = 1.2 (3H); 1.6 (2H); 1.8 (2H); 2.3 (2H);
2.8 (2H), 4.0 (2H); 4.1 (2H), 5.0 (2H), 6.1 (1H), 6.6 (ZH),
7.0 (1H); 8.0 (2H); 8.4 (3H) and 11.3 (1H) ppm.
20
Example 62

9—(34(4—Ethoxycarbonylbenzylcarbamoyl)—1—pyrrolyl)-1—hydroxy—
5,6,7,8-tetrahydrobenzo[ f Jquinoxaline~2,3(1H,4H)-dione

H3CH,0,C ’@

R

0.75 g (2.2 mmol) of the substance from Example 57 was reacted as
in Example 42 with 0.6 g (2.2 mmol) of 4-ethoxycarbonylbenzyl-

35 ammonium bisulfate. 0.6 g (54 %) of product was obtained, melting
point >190°C (decomposition).

.25
OH

. 1H-NMR (D¢-DMSO): & = 1.3 (3H); 1.6 (2H); 1.8 (2H); 2.4 (2H); 2.7
. (2H), 4.2-4.5 (4H); 6.7 (1H), 6.9 (1H), 6.9 (2H), 7.3-7. 5 (3H),
40 7.9 (2H); 8. 5 (1H) and ca. 10.7 (broad) Ppm.

Bxample 63
1-Carboxymethyl-9-(3-(4-nitrophenylsulfonamidomethyl)-

45 1-pyrrolyl)-5,6,7,8-tetrahydrobenzo[f]lquinoxaline~2,3(1H,4H)—
dione



35 40 BASF 3ktiengesgldschpfitonecscP#Q3R21 ¢ 940582 o Z
: ' 1

0050/ 45280 W claim 1. A
~pyrrolyltetrahydrobenzoqui noxal i nedi one of the formula I [err]
15 and its tautormeric and isonmer$% forms, and its physiol ogi -
cally tolerated salts, in which the variables have the fol - | ow ng
meani ngs: 20 R1 hydrogen; an aliphati Té@z al which has 1 to 6

car bon : - adw_c n ' one dr two different substituents of
t he fornul ae - COOR4, V2 ot NNopd NafR4, - NH CO R4,
- CONHSO2R4 or NHSO2R4 where R4 i s hydr g@] f Clerr]-C4-al kyl,
phenyl, bef®zyl, 1-phenylethyl or 2-phe- 50 thyl, where the
phenyl rings in R4 can be substituted By 1, 2 or 3 of the

_followi ng substituents: Cferr]-C4-alkyl, CF3, d err] - C4-al koxy,
- F3CO-,. hal oggng &i iy Qmo@'?\" of Whe stbbbhice from Examp1ftd/ Qere F&dRrcaRhs! 1]
hydrogen, O ¢frgzSbid K8 w1 B08%7 8 (16 mmol) of 1PEMAM hyaPOxide. 1.6 g

10 (93 %) of product were obtained, melting point >150°C
(decomposition). -

1E-NMR (Dg-DMSO): & = 1.5 (2H); 1.8 (2H); 2.3 (2H); 2.8 (2H), 4.0
(2H); 4.9 (2H), 6.0 (2H), 6.7 (2H), 6.9 (1H); 8.0-8.6 (6H) and
15 11.3 (1H) ppm.

20
25
30
35
40

45



-G R6 wher ¢ BASE Aktiengpaaliirhattan al PAREBRc radi (AtZ- 0050/4528Q,; ch has

up to 4 carbon atons and can carry one of the fol |l ow ng

radi cal's: -COOR4, -CONHR4, - NHCOR4, - NHSO2R4, -OH or phenyl, 35
R2 hydrogen, ([err]-C4-al-kyl or phenyl, 1l : R3 hydrogen or the radical
-(CH2)[err]-Rerr] where mis 0, 1, 2, 3 - or 4, and R7 is
hydrogen, Ot chafd: al kyl, phenyl, phenyl 40 sul fonyl, NO2, CN,
-COO- (CH2)[err]-Rerr], CC]\IHSOZR4 CC]\IH-(CH[err])n R8,
-CORerr], -CH=CH CONHRl err N9?8

- Orp- NR{ er 1 T'R9, ACRYRER *(%ajz}wﬁe@w 1 xaﬂﬂedwne of ythe Sympla ko
CH2NH- CO- &3, CH2NH- SO2- _ BASF Akti engesel | schaft 940582

O Z. 0050/ 45280 2 [err] '
where X and Y are, independent f one anot her, oxygen or 10 - NH, nis
0, 1, 2, 3 or 4, Rerr] is hydr or |iylear and ~~ branched
Cerr]-C4-al kyl which can be tjjtuted by one or two phenyl or

pyridyl radicals, and RO is hydrog
err]-cet@l kyl, phenyl or pyridyl
radicals contained in Rerr] and B
followng radicals: O(err]-C4- -
“Cerr]-Ci-alkyl, NO2, CF3, -COOR5, -§O Hr-% NH2, ON, - SC2Ph,

- NHSO2R5, - NHCOR5, OH, -SO2-(err A- al kyl , - NHCOCF3, -SO2R5 and

- OCF3. 2. A pyrrolyltetrahydroqui noxal i nedi one [sic] of the formula |
as clained’ in claim1 for use for ntrolling dlseasea he, use: of
the pyrrolyltet HFﬁbmﬁFﬁﬁx%?‘?rfmﬁég forms, and its qllyrsr’rﬁ‘ 291~ as-
claimed in clai mall¥okolprated Aales ugddn whichsthe vamjables hawentthgr fol-
neur odegener at i Mewdngomebgrinngend neur ot 'oxi ¢ di stur bances of the
central nervous system and for producing anti epil eptics,

~anxiol ytigs and @ant igaRpEES AN al:.]pha'é:.c AR LR fn 18 T E3teRirneh
pati ent s ‘exi sting o lsbtlod%an cabf g e%gg%stalvffe%%@ Sheeifbacs of

neur ot oxi ¢ di st ur ban ner
ONHRY, SEPEEE S PRI R o —HE

conpri ses adni ni str ﬁormulae -FRER
conpound of the for ﬁgr-gﬁ —CONHSO,R4’ or NH802R4 where R4 is hydrogen,

C1-C4-alkyl, phenyl, benzyl, l-phenylethyl or 2-phenyle-

25 thyl, where the phenyl rings in R¢ can be substituted by
1, 2 or 3 of the following substituents: C;-C;—alkyl, CFs,
C;—Cs—-alkoxy, F3CO—, halogen, nitro, CN, —OH, —CONHRS
and/or —COOR5 (RS hydrogen, C;~C4—alkyl, phenyl or

r brgﬁched
dre aJ'l the phenyl or pyridyl
ca one or 15 two of the
0]

Br, |,

benzyl);

30 : :
—-0-Ré where Rf can be hydrogen or an aliphatic radical
which has up to 4 carbon atoms and can carry one of the
‘following radicals: —COOR4, —CONHR‘, -NHCOR4, —NHSO,R4,

. " —OH or phenyl,

35 '

R2 hydrogen, C;-Cs—alkyl or phenyl,

R3 hydrogen or the radical —(CH;)n—R?» where m is 0, 1, 2, 3
or 4, and R? is hydrogen, C;-C4~alkyl, phenyl, phenyl-
40 sulfonyl, NO;, CN, —COO-'-(CHz)n—Rs, ~CONHSO2R4,
~CONH—~(CH; ) —R8, —CO-R®, —~CH=CH-CONHR®, —CH=CH-—CCOR®,
~CH=NOR8, —CH,—NR8R?, CH,NH—CY—(CH,),R%, CH,NH-CY—
X—(CH2)~R?, CH,NH~CO—CF3, CHyNH-SO,—R®

45

_—

A




as cl ai med iBASE Akiengespllschaft 949582 0.Z. 0050/45280
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4.

2 .
RE

CHZ -N .N'R . CHz -N ,
| Rr®
c N )RS, cHN o cmN |

where X and Y are, independéntly of one another, oxygen or
NH, n is 0, 1, 2, 3 or 4, R® is hydrogen or linear and
branched C;-C4-alkyl which can be substituted by one or two
phenyl or pyridyl radicals, and R® is hydrogen, linear or
branched C;-C¢—alkyl, phenyl or pyridyl, where all the phenyl
or pyridyl radicals contained in R® and R® can carry one or

‘two of the following radicals: 0-C;-C;—alkyl, F, Cl, Br, I,
. C1—~Cs—alkyl, NO2, CF;, -COOR5, —-CONHR5, NH,, CN, -SOzPh,

-NHSO,R5, —-NHCOR5, OH, -S0,-C;—C4;~alkyl, —-NHCOCFj;, -S0,R5 and
-0OCF3. ' )
A-pyrro1yitetrahydroquinoxalinedione [sic] of the formula I
as claimed in claim 1 for use for controlling diseases.

The usetof:the_pyrro1yltetrahydrobénzoquinoxalinediones of
the formula I: as claimed in-claim 1 for producing drugs for
the treatment of neurodegenerative disorders and neurotoxic
disturbances of the central nervous system, and for producing
antiepileptics, anxiolytics and antidepressants.

A method for the treatment of patients existing on [sic]
neurodegenerative disorders and neurotoxic disturbances of
the central nervous system, which comprises administration
thereto of an effective amount of a compound of the formula I
as claimed in claim 1.

I ————

W



