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ABSTRACT 

Reaction of dehydro-h-ascorbic acid with 1,2-diamino-4,5- 
dimethylbenzene and arylhydrazines afforded 3-[1- (aryl) hydrazono- 
-threo-2,3,4-trihydroxybutyl]-6,7-dimethyl-1H-quinoxalin-2-ones. 4 h m e h y d r a t i v e  cyclization gave l - a ry l -3 - (L- th reo -g lyce ro l - l -  

yl)-6,7ydimethyl yrazolo[3,4-&] quinoxalinec whose acetylation 
and periodate oxisation were studied. 

INTRODUCTION 

The syntheses of nitrogen heterocycles from carbohydrate 

precursors via their reaction with hydrazines or diamines have 

been extensively investigated by El-Ashry and coworkers. L- 

Ascorbic acid, upon oxidation and.subsequent reaction with 2- 
phenylenediamine, followed by reaction with arylhydrazines, gave 

3- [ 1- (aryl) hydrazono-I,- threo-2 , 3 , 4- tr ihydroxybutyl] -1g-quinoxa- 
lin-2-onesI which have proved to be of great value in the 

synthesis of various types of  heterocycle^.^" In this report, 

I 

I 

* Permanent address: Chemistry Department, Faculty of Science, 
Alexandria University, Alexandria, Egypt. 
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766 AWAD, MOUSAAD, AND EL ASHRY 

t h e s e  r e a c t i o n s  were e x t e n d e d  t o  u s e  ll2-diarnino-4,5-dimethyl- 

b e n z e n e ,  w h i c h  upon r e a c t i o n  w i t h  d e h y d r o - I , - a s c o r b i c  a c i d ,  would 

a f f o r d  6,7-dimethylquinoxalinone d e r i v a t i v e s .  S u c h  a r i n g  is  a n  

i n t e g r a l  p a r t  o f  v i t a m i n  B 2  a n d  l u m i c h r o m e .  M o r e o v e r ,  t h e i r  

h e t e r o c y c l i s a t i o n  w o u l d  a f f o r d  p y r a z o l o [ 3 , 4 - b ]  q u i n o x a l i n e  

d e r i v a t i v e s ,  w h i c h  c o u l d  b e  o f  p o t e n t i a l  v a l u e  as  a n t i b a c t e r i a l ,  

a n t i - i n f l a m m a t o r y ,  and a n a l g e s i c  a g e n t s . *  

RESULTS AND DISCUSSION 

O x i d a t i o n  of & - a s c o r b i c  a c i d  w i t h  E - b e n z o q u i n o n e  g a v e  

d e h y d r o - L - a s c o r b i c  a c i d ,  w h o s e  s t r u c t u r e  h a s  b e e n  s t u d i e d  b y  

v a r i o u s  a u t h ~ r s . ~ - l ~  I t  h a s  b e e n  p r o p o s e d  t h a t  i ts major torm i n  

a q u e o u s  s o l u t i o n  is t h e  h y d r a t e d  h e m i k e t a l ,  3 ,6-anhydro-&-xylo-  

h e x u l o n o - 1 , 4 - l a c t o n e  (1) , w h o s e  r i n g  o p e n i n g  p r o b a b l y  o c c u r s  w i t h  

time t o  g i v e  2. T r e a t m e n t  of t h e  s o l u t i o n  o f  d e h y d r o - L - a s c o r b i c  

a c i d  w i t h  ll2-diarnino-4,5-dimethylbenzene ( 3 ) ,  f o l l o w e d  b y  

r e a c t i o n  w i t h  a r y l h y d r a z i n e s ,  a f f o r d e d  o r a n g e  c r y s t a l l i n e  

p r o d u c t s  4 - 8 ,  whose i n f r a r e d  (IR) s p e c t r a  showed h a n d s  a t  1 6 6 5  

- 1660 cm-I i n d i c a t i n g  t h e  p r e s e n c e  of a m i d e  g r o u p s ,  w h i c h  a r e  i n  

a g r e e m e n t  w i t h  t h e  a c y c l i c  s t r u c t u r e s ,  3 - [  1- ( a r y 1 ) - h y d r a z o n o - L -  

II_ t h r e o - 2  , 3,4- t r  ihydroxybutyll -6 , 7-d i m e t h y l - l H - q u i n o x a l  i n - 2 - o n e s  ( 4  

- 8 ) .  

- - 

= 

H e a t i n g  4 - 8 i n  a d i l u t e  s o l u t i o n  o f  s o d i u m  h y d r o x i d e  

c a u s e d  a d e h y d r a t i v e  r i n g  c losu re  o f  t h e  h y d r a z o n e  r e s i d u e  w i t h  

t h e  q u i n o x a l i n o n e  r i n g  g i v i n g  l - a r y l - 3 - ( ~ - t h r e o - g l y c e r o l - 1 - y l ) -  

6,7-dimethyl-pyrazolo[3,4-~]quinoxalines ( 9  - 13) t h a t  h a v e  a 

b r i g h t  y e l l o w  color t h a t  d i s t i n g u i s h e s  t h e m  f r o m  t h e i r  s t a r t i n g  

q u i n o x a l i n o n e  d e r i v a t i v e s .  T h e i r  IR s p e c t r a  showed t h e  a b s e n c e  

o f  t h e  a m i d e  b a n d s .  

A c e t y l a t i o n  of 9 ,  12, a n d  1 3  w i t h  a ce t i c  a n h y d r i d e  i n  

p y  r i d  i ne a f f o r d e d  1- a r y 1 - 3- ( 1 , 2 , 3 - t r i -0- ace t y 1 - L - t h r e 0- g 1 y c e r o 1 - 
l - y l - 6 , 7 - d i m e t h y l - p y r a z o l o ( 3 , 4 - b ] q u i n o x a l i n e s  (14 - 16). T h e i r  

I R  s p e c t r a  showed t h e  c a r b o n y l  f r e q u e n c y  of t h e  a c e t y l  g r o u p s  a t  

1750 cm-l. The 'H NMR s p e c t r u m  o f  1 4  showed t h e  p r e s e n c e  o f  t h e  

t h r e e  a c e t y l  g r o u p s  a s  two s i n g l e t s  a t  1.99 and  2.15 ppm, and  t h e  

two m e t h y l  g r o u p s  a s  a s i n g l e t  a t  2.45 ppm. T h e  H - 3 '  a n d  H - 3  of 

t h e  g l y c e r o l y l  r e s i d u e  a p p e a r e d  as  two q u a r t e t s  a t  4.25 and  4.56 
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SYNTHESIS OF 3-(L-THREO-GLYCEROL-l-YL)-6 

rOH 

OH OH H b :  HO OH 

2 - 1 - 

QI" 
Me 

Me 

3 - 

Me 

HC=X 

767 

ppm, r e s p e c t i v e l y .  B o t h  p r o t o n s  w e r e  s p l i t  by H-2 w i t h  a s m a l l  

c o u p l i n g  c o n s t a n t  ( J 2 , 3  4 . 0  Hz and J 2 , 3 ~  6 . 0  H z ) ,  w h e r e a s  t h e i r  

g e m i n a l  c o u p l i n g  g a v e  l a r g e r  c o u p l i n g  c o n s t a n t  ( J 3 , 3 1  12.0 H Z ) .  

The m u l t i p l e t  a t  6 . 1 5  ppm was  a s s i g n e d  f o r  H-2, and t h e  d o u b l e t  

a t  6 . 9 0  ppm was a s s i g n e d  for H - 1 .  The NMR s p e c t r a  of 1 5  and 

1 6  showed s i m i l a r  p a t t e r n s  (Table 1). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
1
3
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



768 AWAD, MOUSAAD, AND EL ASHRY 

Tablo 1. W R  Spectral Dies for Compound. 14-16. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Chemical S h i f t s  (ppm) 

Compound. H - 1  H-2 H-3 H-3' CMe2 3OAc arometic 

No. (J1 JHZ) (J2,3Hz) (J3,31Hz) (J2,3tHz)  

14 6.90 6.15 4.56 4 . 2 5  2.05 2.15 ~ . ) a m  

(d .  6.0) (m) ( d ,  4.0)  (12.0) (4, 6.0)  (s) 1.99 7.37d 
( 2 s )  7.37s 

7.37s 

15 6.78 6.04 4.49 4 . 1 5  2 .55  2.25 7..41m 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

( d ,  6 . 0 )  (m) (4. 4.0)  (12.0)  (9, 6.0)  (s) 2.09 8.42m 
( 2 s )  8.00s 

7.95s 

p e r i o d a t e  o x i d a t i o n  o f  9 a f f o r d e d  6 , 7 - d i m e t h y l - l - p h e n y l -  

p y r a z o l o - [  3 ,4-b]  quinoxaline-3-carbaldehyde ( 1 7 ) .  I t s  I R  s p e c t r u m  

s h o w e d  t h e  p r e s e n c e  o f  a c a r b o n y l  f r e q u e n c y  a b s o r p t i o n  b a n d  a t  

1700 cm'l ( d u e  to  CHO). The r e a c t i o n  o f  17  w i t h  p h e n y l h y d r a z i n e  

a f f o r d e d  6,7-dimethyl-l-phenyl-pyraz0~0[3,4-~1 q u i n o x a l i n e - 3 -  

c a r b a l d e h y d e  p h e n y l h y d r a z o n e  (la), whose  I R  s p e c t r u m  showed t h e  
a b s e n c e  of t h e  c a r b o n y l  f r e q u e n c y  a b s o r p t i o n ,  a n d  i t s  l H  NMR 

s p e c t r u m  a g r e e d  w i t h  t h e  a s s i g n e d  s t r u c t u r e .  

EXPERIMENTAL 

General nethods. M e l t i n g  p o i n t s  were d e t e r m i n e d  o n  a 

K o f l e r - b l o c k  a p p a r a t u s  a n d  a r e  u n c o r r e c t e d .  I n f r a r e d  (IR) 

a b s o r p t i o n  s p e c t r a  were  r e c o r d e d  w i t h  a u n i c a m  S P  1 0 2 5  

s p e c t r o m e t e r .  lH NMR s p e c t r a  were d e t e r m i n e d  w i t h  a V a r i a n  EM- 

390 s p e c t r o m e t e r  f o r  s o l u t i o n s  i n  c h l o r o f o r m - d  o r  d i m e t h y l -  

s u l f o x i d e - 2 6  w i t h  t e t r a m e t h y l s i l a n e  ( M e 4 S i )  a s  i n t e r n a l  a n d  

e x t e r n a l  r e f e r e n c e ,  r e s p e c t i v e l y .  The s p e c t r a  a r e  r e p o r t e d  w i t h  

c h e m i c a l  s h i f t s  downf i e l d  f r o m  Me4Si. M i c r o a n a l y s e s  were c a r r i e d  

o u t  i n  t h e  u n i t  of m i c r o a n . a l y s i s ,  F a c u l t y  of S c i e n c e ,  C a i r o  

u n i v e r s i t y .  

3-[l- (Aryl) hydrazono-~-threo-2,3,4-trihydroxybutyl) ]-6,7-di- 

nethyl-l~-quinoxalin-2-ones (4 - 8 ) .  A m i x t u r e  of & - a s c o r b i c  - 
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SYNTHESIS OF 3-(L-THREO-GLYCEROL-l-YL)-6 769 

a c i d  (17.6 g ,  0 .1  m o l l  a n d  E - b e n z o q u i n o n e  ( 1 0 . 8  g ,  0 . 1  mol) i n  

e t h a n o l  ( 1 5 0  mL)  was s t i r r e d  f o r  9 0  m i n  a t  room t e m p e r a t u r e .  T h e  

r e s u l t i n g  s o l u t i o n  was t h e n  t r e a t e d  w i t h  a s o l u t i o n  o f  1 , 2 -  

diamin0-4~5-dimethylbenzene (13.6 g, 0.1 moll i n  e t h a n o l  ( 1 0 0  , m L )  

a n d  wa te r  ( 5 0 0  m L ) .  T h e  m i x t u r e  was h e a t e d  u n t i l  b o i l i n g ,  a n d  

t h e  a r y l h y d r a z i n e  ( 0 . 1  moll i n  e t h a n o l  (50 mL) or a m i x t u r e  o f  

t h e  a r y l h y d r a z i n e  h y d r o c h l o r i d e  (0.1 mol) and  s o d i u m  acetate  (0 .1  

m o l l  i n  water  ( 1 0 0  m L )  was t h e n  a d d e d .  T h e  m i x t u r e  was b o i l e d  

f o r  a n  a d d i t i o n a l  5 - 1 0  m i n ,  w h e r e b y  o r a n g e  c r y s t a l l i n e  p r o d u c t s  

s e p a r a t e d  o u t .  T h e  t i t l e  c o m p o u n d s  were c r y s t a l l i z e d  f r o m  

e t h a n o l  as  o r a n g e  n e e d l e s  ( T a b l e  2 ) .  

1-Aryl-3- (L-threo-glycerol-1-yl) -6,7-dimethyl-pyrazolo[ 3,4- 
= 

- blquinoxalines (9 - 13). S o l u t i o n s  of c o m p o u n d s  4 - 8 (0.03 
mmol) i n  e t h a n o l  (30 mL) were t r e a t e d  w i t h  0.1 M s o d i u m  h y d r o x i d e  

(50 m L ) .  The  m i x t u r e s  were h e a t e d  u n d e r  r e f l u x  f o r  5 - 7 h. The 
r e s u l t i n g  s o l u t i o n s  were t h e n  c o n c e n t r a t e d ,  and  t h e  p r o d u c t s  were 

c o l l e c t e d  b y  f i l t r a t i o n  and  r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  

y e l l o w  c r y s t a l s  ( T a b l e  3 ) .  

1-Aryl-3- (1.2.3-tr i-9-acetyl-2- threo-glycerol-1-yl) -6.7-di- 

nethyl-pyrazolo[3,4-bl quinoxalines (14 - 16). s o l u t i o n s  of 

c o m p o u n d s  1, 12, a n d  13 (0.03 m m o l )  i n  p y r i d i n e  ( 5  m L )  were 

t r e a t e d  w i t h  ace t ic  a n h y d r i d e  ( 2  m L ) ,  and  t h e  m i x t u r e s  were l e f t  

f o r  2 4  h a t  room t e m p e r a t u r e .  T h e y  were t h e n  p o u r e d  o n t o  c r u s h e d  

i c e ,  a n d  t h e  y e l l o w  p r o d u c t s  t h a t  p r e c i p i t a t e d  were f i l t e r e d ,  

washed  w i t h  water, and  r e c r y s t a l l i z e d  f r o m  e t h a n o l  t o  g i v e  y e l l o w  

n e e d l e s  ( T a b l e  3 ) .  

6.7-Di~ethyl-l-pRenyl-pyrazolo[3.4-~~quinoxaline-3-carbalde- 

hyde (17). A s u s p e n s i o n  of 9 ( 0 . 1  m m o l )  i n  water (25 m L )  was  

t r e a t e d  w i t h  a s o l u t i o n  o f  s o d i u m  m e t a p e r i o d a t e  ( 0 . 2 5  m m o l )  i n  

w a t e r  ( 2 5  m L ) .  T h e  m i x t u r e  w a s  s t i r r e d  f o r  2 4  h a t  room 

t e m p e r a t u r e ,  f i l t e r e d ,  a n d  t h e  p r o d u c t  was washed  w i t h  water a n d  

c r y s t a l l i z e d  f r o m  e t h a n o l  (80% y i e l d ) :  mp 2 0 0  - 202 OC; I R  ( K B r )  

1 7 0 0  c m - 1  (c-0). 
A n a l .  C a l c d  f o r  C l s H 1 4 N 4 0 :  C r  71.5; H, 4 . 7 ;  N I  1 8 . 5 .  

F o u n d :  C ,  7 1 . 2 ;  H I  4 . 6 ;  N ,  1 8 . 1 .  

6,7-Dimethyl-l-phenyl-pyrazolo[3.4-~]quinoxalin~3-carbald~ 

hyde phenylhydrazone (18). A s o l u t i o n  of 17 ( 0 . 0 5  m m o l )  i n  
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e t h a n o l  ( 5 0  mL) was t r e a t e d  w i t h  p h e n y l h y d r a z i n e  ( 0 . 0 6  m m o l ) .  

A f t e r  5 m i n  o f  b o i l i n g  u n d e r  r e f l u x ,  a r e d  c r y s t a l l i n e  p r o d u c t  

s e p a r a t e d .  H e a t i n g  was c o n t i n u e d  f o r  30 m i n ,  t h e  m i x t u r e  was 

c o o l e d ,  a n d  t h e  p r o d u c t  was c o l l e c t e d  b y  f i l t r a t i o n ,  w a s h e d  w i t h  

e t h a n o l ,  a n d  r e c r y s t a l l i z e d  from g,bJ-d imethyl formamide  - e t h a n o l  

t o  g i v e  r e d  n e e d l e s  ( 7 6 %  y i e l d ) :  mp 2 1 0  - 2 1 2  O C ;  l H  NMR d a t a  

(CDC13): 6 7.90 ( m ,  1 3 H I  A r H ,  a n d  H = C ) ,  2.50 (S, 6H, 2 M e 1 ,  a n d  

12 .09  ppm (S, I H ,  N H ) .  

A n a l .  C a l c d  f o r  C24H20Ng: C ,  73 .4 ;  H I  5.1; N ,  21.4.  F o u n d :  

C ,  73.0;  H I  5.5;  N ,  20 .9 .  
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