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NOVEL RING-CLOSURE REACTION BETWEEN QUINONES AND DIAMINES 
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R convenient one step synthesis of hydroquinoxal ine der iva t ives  was es tab l ished by the  reac- 

t i o n  o f  quinones w i t h  1,2-diamines under m i l d  condi t ions.  This novel r ing-c losure  reac t i on  w i l l  

be a useful method t o  prepare a v a r i e t y  of hydroquinoxaline de r i va t i ves .  

The reac t i on  of naphthazarin (1) w i t h  ethylenediamine a t  0 'C f o r  2 h gave the r ing-c losured 

product (Za), 7,1O-dihydroxy-2,3,4-trihydrobenzo[flquinoxaline-6-one, i n  46% y i e l d .  The s i m i l a r  

reac t ions  of (1)  w i t h  1,2-diamines gave the corresponded r ing-closured products ( 2 ) .  Some r e s u l t s  

are shown i n  the Table. The reac t i on  of (1)  w i t h  N-alkylethylenediamines gave (2 )  i n  lower y i e l d  

together w i t h  ( 3 ) ,  bu t  no t  (4 ) .  The reac t i on  of (1 )  w i th  N-phenyl- o r  N-acetylethylenediamine 

gave o n l y  (3) b u t  no t  (2 ) ,  respect ive ly .  Both 2-amination and the r ing-c losure  reac t i on  were 

g r e a t l y  i n h i b i t e d  by the s t e r i c  requirement of N-substituents. The react ion  o f  i ,4-dihydroxy- 

anthraquinone w i t h  1,2-diamines i n  the presence of copper s a l t s  gave the corresponded anne la t ion  

de r i va t i ves  o f  (2 ) .  The react ion  o f  2,3-dichloronaphthazarin w i t h  1,Z-phenylenediamine under 

h igher  temperature a lso  gave the corresponded r ing-closured product. The mechanism f o r  the prepa- 

r a t i o n  of (2)  was proposed as fo l lows; the i n i t i a l  Michael add i t i on  o f  amine t o  (1)  gave the adduct 

(5) which was fo l lowed by the in t ramolecu lar  nuc leoph i l i c  s u b s t i t u t i o n  o f  the  21 -amino group t o  the  

carbonyl group a t  1 -pos i t ion  t o  g ive  the leuco r ing-closured product (61, which was ox id i zed  t o  (2) 

by atmospheric oxygen. r . 

R 5 R 6  = C4H4 

RUN Dlamlne Products l Y l e l d , l )  

I H ~ ~ I C H ~ ) ~ N H ~  145 .71  OH 0 OH 

2 H~NC&$HNH~ 2b l 1 6 . l l , l 5 9 . P l  
(3) 0) 

3 H ~ N C H ~ C H ~ I C H ~ I I H ~  2c I ~ I I  

4 H ~ N I C H ~ I ~ N H C H ~  2d 128.91 1 - 1  

s H ~ H ( C H ~ ) ~ N H C ~ H ~  2e 1 8 . 0 1  3e  1.1 
(1) 

6 H ~ N I C H ~ I ~ N H C ~ H ~  2f 10) 3f I 4 9  01 
OH 0 OH 0 OW 0 

7 H ~ N I C H ~ I ~ N H C O C H ~  2a ( t r a c e )  34 ( 4 4 . 8 1  
(5) (6) (2) 


