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SUh4hf 4RY 

In rhe course of a study of amme exchange reactions wrth some hamrnonltro- 

henzenes, we obserted rhal a remarkable conversIon of some of Ihesc compounds IPIIO 
6-anlrnoqlrrno_uaflnes resulted from heatmg the nitro compound WI/I rnonoelhan- 

olarnrne 

1 DlSCUSSlON 

Dunng a study of the stability of the dtaminomtrobenzene hair dyes m various 
media. we observed that 5-ammo-2-(&hydroxyethyl)aminonnrobenzene (1)’ m 
ammomacal systems was slowly converted mto 2,5-dlammomtrobenzene (2) The 
reactton presumably involved nucleophrhc displacement of the hydroxyethylammo 
group by ammoma This was of interest smce the lablhty of an amino group under 
the influence of a single nitro group had not previously been reported. 

In trymg to estabhsh the generaltty of the reaction we stored 2,5-dlaminomtro- 
benzene (2) m 5arruno-2-methylaminonitrobenzene (4) m an aqueous solutron of 
monoethanolamme (MEA) In time, chromatography revealed the formation of 
some compound (1) and the presence of ammonia or methylamine could be 
demonstrated Longer storage resulted m the formation of a fluorescent yellow dye 
which was shown to be 6-aminoqumoxaline (3) by mass spectroscopy, elemental 
analysts and comparison wtth an authentic sample 2 6-Aminoquinoxaline has 
previously been obtamed by condensatton of 1,2,4-tnammobenzene with glyoxal’ 
or by the reduction of 6-nitroqumoxaline. 3 We have now obtained the quinoxahne 
(3) in 63 % yield by heating 2,5-diaminomtrobenzene (2) in 45 % w/w monoethanol- 
amine/water at 105-107 “C for 60 hours 
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From the tmtral expenment. It was evident that 5-ammo-3-(/3-hydroxyethyl)- 
dminonrtrobenzene (1) is an mtermedrate n-r the reactton. This was confirmed by 
conversion of (1) mto the qumoxahne (3) m 62 “I, yield. The conversion of (2) into (3) 
requires reduction of the nitro-group followed by nng closure and, presumably, 
oxtdatron of the resulting drhydroqumoxahne. The ability of monoethanolamtne to 
dct as d reducing agent for aromatic mtro-groups was observed by Meltzner er al 
and by Kremer’ who reported the conversion of 2- and Pchloronltrobenzenes to 
mixtures of the chloroanrllne and drchloroazobenzenes. 

In rnvestrgatrng the scope of thrs reactron. we obtamed 6-ammoqumo\aline from 
2.4-drmtroanrhne. 3.4-drammomtrobenzene (5); 2.4-drammomtrobenzene (6); and 
3-dmtno-4-(P-hydroxyethyl)amtnomtrobenzene (‘7)5 by refluxmg with mono- 
ethanolamrne However. (7) was not detectable as an intermediate In the conversron 
of (5) to (3) even though the converston of (7) to (3) 1s relatively slow 

It IS thusevrdent that thecyclrzatron step must be rntramolecu!ar In theconverston 
of (2) and (4) “la (I) to (3) but rntermolecular rn the conversron of (5) to (3). 

We have also found that 6-( N-substrtuted amino)-quinoxalmes can be prepared 
by thrs route Thus both 2-methylamrno-5-(bts-IJ-hydrouyethyl)amrnonrtro- 
benzene’ and 2-(P-hydrouyethyl)amlno-5-bls(P-hydro~yethyl)am!nonltrobenzene1 

NH2 

kH2 (6) 



A hOVEL SYNTHESIS OF 6-AhlINOQUINOXALlNE 217 

sve good yields of S-(bishydroxyethyl)ammoqumoxaiine and 2-(/I-hydroxyethyl)- 
ammo-5-&methylamrnomtrobenzene6 grves 6-drmethylamlnoqurnoxahne on heatmg 
with aqueous monoethanolamrne 

2 EXPERlhlENTAL 

2.1 6-Al~lrnoqltl,lo~allrlr 
49 3 g of compound (1) In 18 8 g of MEA and 100 g of water was refluxcd at 

100-l 03 “C for 36 h After coolmg. 22 7 g of crude 6-aminoquinoxaline (3) was 
obtained by extractron wrth CHCl, and evaporatron of the solvent 
Recrystalhzatron from propanol/chloroform (1-1) gave pale yellow needles m-p 
156 5-158 S”C(Ln. 158-9°C): J,,, (957; ethanol) 218.262. 396 nm. Using slmllar 
procedures the yields of compound$3) were 63 “i, from (2). 55 “/;, from (5) and 45 “/‘, 
from 2.4dmrtroamlrne 

71 g of 2-(~-hydroxyethyl)am~no-5-b~s(P-hydroxyethyl)am~non~trobe~ene, 108 g 
of MEA and 125 g of water were refluxed for 30 h to grve 36 g (66 T%‘,) of the 
qumovalme which on recrystalhzatron had m-p 13 l-2°C. I_,.,,,, 220, 272, 421 nm 
Found- C. 62 0, H, 6 4; N, 18 1 “//, Calc for Cr2H,,0,N,. C, 61-8, H, 6-5. N. 
18 0 “/” The sulphate forms red crystals, m p 133-5 “C The same product was 
obtamed m 38 0/0 yield from the 2-methylamrno analogue 

2 3 6- Duneih ~llanllnoqurnosallrle 
28 1 g of 2-(~-hydroxyethyl)am~no-5-d~methylam~nonitrobenzene refluved m 49 g 

of MEA and 50 g of water for 30 h gave 21-5 g (63 %) of the qumoxalme sulphate, 
m-p 223-5°C. Found: C, 42-6; H, 5-O; N. 14-7; S, 11 9% C,0H,,Ng_H2S04 
requrres C, 44 3, H, 4 3, N, 15 5, S. 11.8 %. The free base had m p_ 324”C, Amax 
(95 y0 ethanol) 207, 260, 415 nm. 
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