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Aromat ic  diamines are widely used as the s tar t ing compounds in poiycondensation react ions and, in 
par t icular ,  in the synthesis  of h igh-molecular -weight  poiyamides [1] and polyimides [2]. 

The present  paper is devoted to developing methods for the preparat ion of some new aromat ic  diamines,  
and specifically the bisaminophenylquinoxalines,  which are used in the synthesis of hea t - res i s tan t  polyimido- 
phenylquinoxaiines [3]. 

The synthesis of the type A bisaminophenyIquinoxaIines was based on the react ion of 1,2,  4- t r iaminoben-  
zene hydrochloride with bis(oe-diketones) in ei ther  dioxane -- water  or  DMF -- water  mixture [4]. 
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The type B bisamknophenylquinoxalInes were  obtained by the reac t ion  of a roma t i c  t e t r aamines  with 4- 
aminobenzt l  in refluxing ethanol [5] 
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TABLE 1. Type A Bisaminophenylquinoxalines 
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78,8 ! 

74,92 

4,50 16,03 
4,68 16,27 
4,79 13,32 
4,64 !13,8t 
4,49 t3,67 

4,76 t4,18 

4,t2 t3,00 
4"~ t3,58 

3,9412~92 
3,75 13,08 
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TABLE 2. Type B Bisaminophenylquinoxalines 

Com- 
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86 
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73--~- 
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The type A and B bisaminophenylquinoxalines are  charac te r i zed  in Tables 1 and 2. The bisaminophenyl-  
quinoxalines are powders that range in color  f rom yellow to dark brown; their  s t ruc ture  was confirmed by the 
elemental  analysis data and the IR spectra ,  in which the absorption bands at 1680 cm -1, which charac te r ize  the 
stretching vibrations of the C =O groups in the s tar t ing bis(ot-diketones), are absent,  and absorpt ion bands in 
the 3200-3400 cm -1 region, which charac te r ize  the s tretching vibrations of the NH 2 groups,  are  present  [6]. 

EXPERIMENTAL 

Type A BisaminophenylquinoxaHnes. A stirred mixture of 0.01 mole of the bis(~-diketone), 0.022 mole 

of I, 2, 4-triaminobenzene hydrochloride, and 80 ml of a 1 : 1 dioxane -- water mixture was refluxed for 7 h in 

an argon stream. When 2, 7-bis(phenylglyoxalyl)fluorenone (tetraketone (IV), see Table i) was used the reac- 

tion was run for 12 h in a 3 : 2 DMF -- water mixture. After cooling, the mixture was poured into excess cone. 

aqueous ammonia  solution, and after  30 min the precipitate was f i l tered,  washed with waler  unt i lneutra l ,  then 
with ethanol, and dried.  Compounds (I)-(IV) were purified by rec rys ta l l i za t ion  from a dioxane -- water  mixture , 
while a m - c r e s o l - - m e t h a n o l  mixture was used in the case of (V). 

T ff_ype B Bisaminophenyiquinoxalines.  Obtained by refluxing a s t i r r ed  mixture of 0.004 mole of 4 -amino-  
benzil,  0.002 mole of the te t ramine,  and 20 ml of ethanol in an argon s t r eam for 15 h. After  cooling the mix-  
lure the precipitate was fi l tered,  washed with ethanol, and dried; it was purified by reerys ta l i iza t ion  from 
either a benzene -- hexane or  DMF -- water  mixture .  

C O N C L U S I O N S  

Some new bisaminophenylquinoxalines were obtained, in which the NH 2 group is ei ther  attached direct ly 
to the phenylquinoxaline ring or through a p-phenylene nucleus.  
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