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SPECTROSCOPY LETTERS, 27(5), 677-686 (1994) 

'H AND 1 3 C  NHR SPECTRA OF ALDITOLYL DERIVATIVES OF 

3-HYDRAZINO-5-HETHYLCls2s41TRIAZINOC5s6-bIINDOlE 

AND THEIR CYCLIZED PRODUCTS. 

Key w o r d s :  M o n o s a c c h a r i d e s .  t r i a z i  n o - i n d o l e ,  h y d r a z o n e s ,  

triazolo-triazino-indole, lH a n d  1 3 C  N M R  s p e c t r a ,  

2 D N M R  (H.C C O S Y ) .  

Ahmed Housaad, Nagwa Rashed, E l  S a y e d  Ramadan 
a n d  E l  S a y e d  H. E l  A s h r y  

C h e m i s t r y  D e p a r t m e n t ,  F a c u l t y  o f  S c i e n c e ,  
A l e x a n d r i a  U n i v e r s i t y ,  A l e x a n d r i a ,  E g y p t .  

ABSTRACT 

The l H  and  1 3 C  N M R  s p e c t r a  o f  s u g a r  ( 5 - m e t h y 1 [ 1 , 2 , 4 1 -  

t r i  a z i  no[  5 , 6 - b ] i  n d o l - 3 - y l  ) h y d r a z o n e s  (11, p e r - 0 - a c e t y l  

a l d e h y d o  s u g a r  l - a c e t y l - l - ( 5 - m e t h y l [ l ,  2 , 4 1 t r i a z i n o [ 5 , 6 - b l -  

i n d o l - 3 - y l  ) h y d r a z o n e s  ( 2 ) ,  1-(  penta-0-acetyl-pentitol-1-yl 1 -  

1 0 - m e t h y l  [ 1 , 2 , 4 ] t r i  a z o l o [ 3 ' ,  4 '  :3,4][1,2,4ltriazinoC5,6-b1- 

i n d o l e s  ( 3 )  have been  i n v e s t i g a t e d .  The 2 D N M R  (H,C COSY) 

sDec t ru rn  o f  2a  h a s  b e e n  s t u d i e d .  

INTRODUCTION 

The i n t e r e s t i n g  b i o l o g i c a l  a c t i v i t i e s  o f  C - n u c l e o s i d e s l *  

as w e l l  as c o n d e n s e d  1 , 2 , 4 - t r i a ~ i n e s ~ - ~  l e d  us  t o  c o n s t r u c t  
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618 MOUSAAD ET AL. 

n o v e l  t y p e s  o f  C - n u c l  e o s l  de ana logues6 '8 .  I n  t h e  p r e s e n t  

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

s i d e s  and t h e i r  p r e c u r s o r s  h a v e  been  i n v e s t i g a t e d .  

RESULTS AND DISCUSSION 

The s t u d i e d  a c y c l i c  C - n u c l e o s i d e  a n a l o g u e s  l - ( p e n t a - O -  

ace  t y  1 - p e n t  i t 01 - 1 -y 1 1 - 1 0-me t h y l  [ 1,2,4 1 t r i a z o l  o C 3 ' , 4  ' : 3,4 1 - 
[ 1 , 2 , 4 1 t r i  a z i  n o C 5 . 6 - b l i  n d o l e  (3) w i t h  a1 d i  t o l y l  r e s i d u e s  

h a v i n g  0 - g a l a c t o - ,  D-manno-, D - a r a b i  no -  a n d  L - a r a b i  no 

c o n f i g u r a t i o n s  were  p r e p a r e d  b y  t h e  o x i d a t i v e  c y c l i z a t i o n  

o f  t h e  r e s p e c t i v e  s u g a r  (5-methy1[1,2,4ltriazino~5,6-blindol- 

3 - y 1 ) h y d r a z o n e  ( 1 )  u s i n g  F e r r i c  c h l o r i d e  a s  an o x i d a n t  

f o l l o w e d  by a c e t y l a t i o n  w i t h  a c e t i c  a n h y d r i d e  i n  p y r i d i n e ' .  

S i m i l a r l y ,  t h e  a c e t y l  d e r i v a t i v e s  2 were  p r e p a r e d '  f r o m  1. 

The ' H  NMR s p e c t r a  ( T a b l e  1) o f  2 do n o t  g i v e  a 

c o n f i r m a t i o n  f o r  t h e  s t r u c t u r e .  However ,  t h e  p r o b l e m  w a s  

s o l v e d  by s t u d y i n g  t h e  2D N M R  ( H , C  COSY) s p e c t r u m  ( F i g . ] )  o f  

2a.  The l o c a t i o n  o f  H - 1  ( 6  6 . 3 4 )  do n o t  g i v e  an  i n d i c a t i o n  

w h e t h e r  i t  b e l o n g s  t o  a H-C=N o r  H - C  t y p e  o f  s t r u c t u r e .  
I /N 

'N 
However ,  i t s  c r o s s  peak w i t h  C - 1  c o n f i r m e d  i t s  i d e n t i t y  

as H-C=N, s i n c e  C - 1  (6, 1 3 8 . 8 7 )  was l o c a t e d  a t  a r e l a t i v e l y  

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

The r e s o n a n c e s  o f  t h e  p o l y o l  c a r b o n s  ( T a b l e  2 )  w e r e  a l s o  

a s s i g n e d  f r o m  t h e  c o r r e s p o n d i n g  c r o s s  p e a k s  w i t h  t h o s e  o f  

h y d r o g e n s .  Thus,  t h e  d o u b l e t  o f  d o u b l e t  o f  H-2 (6 5 . 6 0 )  was 

c o r r e l a t e d  w i t h  C-2 (6, 69.951, t h e  d o u b l e  d o u b l e t  o f  H-3 

( 6 5 . 4 1 )  w i t h  C-3 (6, 68.18), t h e  d o u b l e  d o u b l e t  o f  H-4 

( 6 5 . 4 4 )  w i t h  C - 4  (6, 67.891, and  t h e  m u l t i p l e t  o f  H-5 
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ALDITOLYL DERIVATIVES 679 

I I 
HOCH HCOH 

I I I I I 

I I I I 

I I 
C y O H  CH20H 
a b 

(CHOH), (CHOH)n= H C O H  HOCH 

CH2OH CHZOH HCOH HOCH 

Me 

1 

I I 
HCOAc AcOCH 

I I 

1 I I 1 

I 
AcOCH Ac OCH HCOAc 

I I 
(CHOAcI, -AcOCH - I 

C H ~ O A C  ACOCH H coac HCOAc AcOCH 

HCOAc HCOAr AcOCH 
I I I I 

I I I 1 
H C OAc 

C+OAc C HZOAC CHzOAC C 9 O A C  

a b C d 

( 6 5 . 2 8 )  wi th  C - 5  (6 ,  6 7 . 6 1 ) .  The two double d o u b l e t s  of 

H - 6 , 6 '  a t  6 4 . 2 5  and 3 .86  were c o r r e l a t e d  t o  the same carbon 

C-6 (6 ,  6 1 . 9 5 ) .  

The assignment o f  t h e  resonances  o f  t h e  h e t e r o c y c l i c  

r ing  i n  t h e  spectrum o f  2a was f o l l o w e d  by t a k i n g  i n t o  

c o n s i d e r a t i o n  the reported  carbon chemical sh i f t s  f o r  t h e  
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680 MOUSAAD ET AL. 

T a b l e  1 .  

lH NMR S p e c t r a l  D a t a  o f  Compounds 1-3* .  C h e m i c a l  S h l f t s  a r e  G i v e n  i n  ( 6  ) 
S c a l e  and C o u p l i n g  C o n s t a n t s  i n  Hz. 

C o m p o u n d  
A s s l g n m e n t  

l a  l b  2a  2c 2d 3a 3b 

t i - i  5 . 0 5 L d )  
J 1 . z  
H-2 
' 2 .  3 

H - 3  
4 . 4 3 ( m l  

H - 4  
3 3 . 4  

J 4 , 5  
H-5 

4 . 6 5 ( m l  

H - 5 '  
J 4 . 5 '  

H-6 
' 5 .6  
J 6 . 6 '  

H - 6 '  
; 5 . 6 '  

N - M e  3 . 7 4 ( s l  

N - t i  : 1 . 4 5 ( s )  

N - A C  

X - O A c  

H e t e r o c y c I 1 c  r i n g  D r o t o n s  

5 . O Z ( d l  

4 . 6 2 ( m l  

4 . 4 1 1 m l  

3 . 7 8 (  s I 

6 . 3 4 ( 6 1  6 . 3 7 ( d I  
( 3 . 6 6 )  ( 3 . 5 1  

5 . 6 0 ( d d I  5 . 6 3 ( t I  
( 2 . 2 9 )  

5 . 4 1 l d d l  5 . 4 5 ( m l  

5 . 4 4 t d d )  5 . 2 ( m l  
( 9 . 7 7 )  

5 . 2 8 i m l  
( 1 . 6 7 )  

4 . 1 G ( m l  

4 . 2 5 ( d d l  
( 5 . 1 9 1  
( 1 1 . 7 5 1  

3 . 8 6 ( d d I  
1 9 . 4 6 1  

3 . 8 4 ( s )  3 . 8 3 1 s )  

7 . 4 6 1 6 4 1  7 . 5 0 ( m I  
7 . 4 9 ( d d d l  7 . 7 7 1 t l  
7 . 7 4 1 d d d l  8 . 4 7 l d 1  
8 . 4 1 ( d d )  18 .01  

6 . 4 5 ( d 1  
( 3 . 0 1  

5 . 5 0 ( t I  

5 . 3 6 ( m )  

5 . 1 4 ( m )  

4 . 1 6 ( m )  

3 . 8 6 ( s l  

2 . 4 4 ( s l  

1 . 9 6 ( s l  
2 . 0 2 (  5 I 
2 . 0 6 1  1 1  
2 . 0 8 ( S l  

7 . 4 4 i m l  
7 . 6 e l m )  
R . 3 2 1 d i  

( 9 . 0 1  

6 . 6 6 ( d )  
( 1 . 5 1  

5 . 7 3 ( m l  

5 . 4 5 ( m l  

4 . 3 2 (  d d l  
( 3 . 0 1  

4 . 0 0 l d d l  
( 6 . 0 1  

3.8O(si 

1 . 9 3 (  5 I 
I . 9 5 ( s 1  
2 . 0 4  ( s I 
2 . 2 4 1 s l  

7 . 5 0 ( 1 ~ )  
7 . 7 5 ( m )  
8 . 2 6 ( d )  

( 6 . 0 )  

6 . 5 5 1 d l  
(8.01 

6 . 1 9 (  d d )  
( 3 . 0 )  

5 . 1 5 ( n l  

4.09(m) 

3 . 7 7 1 s l  

1 . 9 0 1 s l  
2.001 s I 
2 . 0 2 (  s I 
2 .OBI 5 ) 

7 . 3 5 1 m )  
7 . 7 3 ( m )  
E . l B ( d l  

\ 8 . @ i  

* 0 M 8 0 - C ~  w a s  u s e d  a s  a s o l v e n t  f o r  1 a n d  CDC1, a s  a s o l v e n t  f o r  2 a n d  3 .  
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ALDITOLYL DERIVATIVES 68 1 

0 I 2 I 

r 

F i g .  1 20 NMR (H.C C O S Y )  Spectrum o f  2 a .  

* I n d i c a t e s  heterocyclic r i n g  p r o t o n s  a n d  c a r b o n s  
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682 MOUSAAD ET AL. 

Table 2 .  

I3C NWR S p e c t r a l  Data of Compounds 1-3. Chemical S h i f t s  are Given  
4n ( 6 )  S c a l e .  

Compound 

l a  l b  2a 2c 2 4  3a 
A s s  i gnmcnt 

Carbons o f  the sugar  p a r t  

c-1 141.08 140.85 138.87 
c-2 73.61 73.51 69.95 
c-3: 71.07 71.08 68.18 
c -4 70.24 70.26 67.89 
c -5 63.42 63.38 67.61 
C -6 61 .95 

Carbons o f  the hcterocvcllc rlnor 
. .  

c-1 
c-3 158.74 
C-6 110.60 
C-7. 120.06 
C-8: 128.95 
c-9 122.35 
c-3a 
C-4a 148.77 
C-5a 137.90 
C-5b 
c-9a 118.52 
C-9b 148.77 
c-10a 

Hlrcellaneous 

X O A c  

N A C  

xco 

N-Me 27.47 

158.35 153.57 
ii0.35 110.28 
119.83 123.46 
128.72 132.19 
122.11 122.95 

148.38 148.26 
137.66 142.87 

118.32 117.16 
147.84 143.24 

20.50 
20.55 
20.63 

21.73 

169.42 
169.56 
169.66 
170.10 
170.36 
172.82 

27.03 27.74 

139.01 
70.37 
69.34 
68.37 
61.76 

153.64 
110.19 
123.57 
132.13 
123.19 

148.44 
143.02 

117.45 
143.40 

20.59 
20.69 

21.70 

169.46 
169.57 
169.67 
170.49 
172.87 

27.74 

140.53 
70.26 
69.13 
68.10 
61.49 

153.42 
111.11 
123.19 
132.02 
122.22 

148.28 
142.97 

116.75 
143.13 

19.99 
20.37 

21.34 

169.00 
169.84 
171.62 

27.63 

68.21 
68.04 
67.77 
64.03 
62.03 

146.98 

123.68 
128.83 
122.98 
110.35 
146.98 

134.08 
115.99 
130.89 

134.08 

20.63 
20.76 
20.84 

169.67 
169.78 
169.95 
170.16 
178.56 

27.90 

* Assignments mdy b e  fnterchanged i n  t h e  same vertlcal c o l u m n .  
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ALDITOLYL DERIVATIVES 683 

N - m e t h y l  d e r i v a t i v e s  o f  i n d o l o t r i a z i n e l O ,  i n d ~ l e l l - ~ ~  and  

i s a t i n 1 5 * 1 6  as  w e l l  as  t h o s e  o f  t r i a z i n e ~ l ~ - ~ I  and  t r i -  

a z o l ~ t r i a z i n e s ~ ~ .  M o r e o v e r ,  t h e  r e s o n a n c e s  o f  t h e  n o n  p r o t o -  

n a t e d  c a r b o n s  w e r e  a l w a y s  o f  c o n s i d e r a b l y  l o w e r  i n t e n s i t y  

t h a n  t h e  r e s o n a n c e s  o f  p r o t o n a t e d  c a r b o n s .  The r e s o n a n c e  a t  

t h e  l o w e s t  f i e l d  a t  6, 153.57 was a s s i g n e d  t o  C-3 due t o  

t h e  h i g h  d e s h i e l d i n g  n a t u r e  a r o u n d  i t .  The  t w o  c a r b o n s  o f  

t h e  j u n c t i o n  o f  t h e  i n d o l o t r i a z i n e  s y s t e m  w e r e  e x p e c t e d  t o  

r e s o n a t e  a t  d i f f e r e n t  c h e m i c a l  s h i f t s  i n  a c c o r d a n c e  w i t h  

t h e i r  r e l a t i v e l y  d e s h i e l d e d  n a t u r e .  Thus,  C-4a r e s o n a t e d  

a t  6, 148.26 compared  t o  t h a t  o f  C-9b w h i c h  a p p e a r e d  a t  6, 
1 4 3 . 2 4 .  T h i s  r e l a t i v e  d e s h i e l d i n g  i s  a consequence  o f  t h e  

p r e s e n c e  o f  two  n i t r o g e n s  l i n k e d  t o  C-4a. The t w o  f u s e d  

c a r b o n s  C-5a and  C-9a o f  t h e  i n d o l e  s y s t e m  r e s o n a t e d  a t  6, 
142.87 and  117.16 r e s p e c t i v e l y  w h e r e  t h e  f o r m e r  i s  more  

d e s h i e l d e d  as  a r e s u l t  o f  i t s  d i r e c t  a t t a c h m e n t  t o  t h e  

n i t r o g e n  o f  t h e  i n d o l e  r i n g .  The r e s o n a n c e s  a t  6 110.28 

and  1 2 2 . 9 5  w e r e  a s s i g n e d  t o  C-6 a n d  C-9 r e s p e c t i v e l y ,  as 

t h e y  showed c r o s s  p e a k s  w i t h  t h e  t w o  d o u b l e  d o u b l e t s  a t  6 

7.46 a n d  8 . 4 1  w h i c h  may b e  a s s i g n e d  t o  H-6 a n d  H-9 r e s p e c -  

t i v e l y ;  T h i s  a s s i g n m e n t  was b a s e d  o n  t h o s e  a s s i g n m e n t s  i n  

t h e  i n d o l e  s y s t e m 5 ,  however ,  t h e y  may b e  i n t e r c h a n g e d .  

S i m i l a r l y ,  t h e  r e s o n a n c e s  a t  6, 123 .46  a n d  132 .19  w e r e  

a s s i g n e d  t o  C - 7  and  C-8, b a s e d  on t h e i r  c r o s s  p e a k s  w i t h  

t h e  d o u b l e t  o f  d o u b l e t  o f  d o u b l e t s  a t  6 7.49 a n d  7.74 due 

t o  H - 7  and  H-8 r e s p e c t i v e l y .  S i m i l a r l y  t h e  1 3 C  N M R  s p e c t r a  

o f  2c  and  2d w e r e  i n t e r p r e t e d .  
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684 MOUSAAD ET AL. 

The  s p e c t r a  o f  l a  a n d  l b  s h o w e d  a l m o s t  s i m i l a r  p a t t e r n s  

t o  t h o s e  o f  t h e  a c e t a t e s .  T h e  C-1 r e s o n a n c e  o f  t h e  s u g a r  

p a r t  o f  l a  a p p e a r s  a t  a s l i g h t l y  h i g h e r  v a l u e  ( 6  141.08) 

t h a n  t h a t  o f  t h e  a c e t y l  d e r i v a t i v e .  T h e  C - 2  r e s o n a n c e  i s  

s h i f t e d  d o w n f i e l d  b y  3.24 ppm w h e r e a s  t h e  o t h e r  c a r b o n s  a r e  

a l s o  s h i f t e d  d o w n f i e l d  b y  c a .  2.0 ppm when  c o m p a r e d  w i t h  

t h e  c o r r e s p o n d i n g  a c e t y l  d e r i v a t i v e .  T h i s  c o u l d  b e  c o n s i -  

d e r e d  a s  a s u m m a t i o n  o f  t h e  a c e t y l  g r o u p  e f f e c t s .  Some o f  

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

a c e t y l  a t i  o n .  T h e  m o s t  p r u r i u u r i ~ e u  e r r e c F  1 s t n e  d o w n f i e l  d 

s h i f t  o f  C - 3  a n d  C-9b a n d  t h e  u p f i e l d  s h i f t s  o f  C-5a,  C-7 

a n d  C-8. 

T h e  s p e c t r u m  o f  t h e  t r i a z o l e  3a w a s  b a s e d  o n  t h e  

i n t e r p r e t a t i o n  o f  t h e  a b o v e  t r i  a z  

w i t h  a t r i a z o l e .  The  i n t e n s i t y  o f  

i n d i c a t e d  t h a t  i t  b e l o n g s  t o  t w o  

C - 1  a n d  C - 3 a .  T h a t  o f  C-1 a p p e a  

n e s  a n d  t h e i r  f u s e d  r i n g s  

t h e  s i g n a l  a t  6, 146.98 

c a r b o n s  a n d  a s s ?  g n e d  t o  

s a t  a l o w e r  f i e l d  t h a n  

t h e  r e s p e c t i v e  c a r b o n  i n  2 c o n f i r m i n g  t h e  c y c l i z a t i o n .  The  

C-3a i s  m o r e  s h i e l d e d  t h a n  t h o s e  o f  t h e  r e s p e c t i v e  c a r b o n s  

o f  1 a n d  2 as  a c o n s e q u e n c e  o f  i t s  p r e s e n c e  'as a j u n c t i o n  

o f  t h e  t r i a z o l e  a n d  t r i a z i n e  r i n g .  T h e  s i g n a  o f  C -5b  o f  3 

a p p e a r s  a t  a l m o s t  t h e  same r e g i o n  o f  t h o s e  o f  C-9a o f  1 a n d  

2 .  S i m i l a r l y ,  t h e  a r o m a t i c  r i n g  c a r b o n s  a r e  a m o s t  t h e  same 

as t h o s e  o f  1 a n d  2 .  

E X P E R I M E N T A L  

G e n e r a l  m e t h o d s . -  'H NMR s p e c t r a  w e r e  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  e x c e p t  f o r  2 a .  13C NMR s p e c t r a  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
3
:
4
6
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



ALDITOLYL DERIVATIVES 685 

were  d e t e r m i n e d  w i t h  J E O L  FX-900 s p e c t r o m e t e r .  2 D NMR was 

m e a s u r e d  w i t h  a J O E L  GX-500 MHz s p e e c t r o m e t e r .  The c h e m i c a l  

s h i f t s  a r e  e x p r e s s e d  i n  t h e  6 s c a l e  u s i n g  t e t r a m e t h y l s i l a n e  

as a r e f e r e n c e .  

A r a b i n o s e  ( 5 - m e t h y l  [ 1 , 2 , 4 ] t r i a z i n o [ 5 , 6 - b ] i n d o l - 3 - y 1  1-  

h y d r a z o n e  (1 ) .  p e r - 0 - a c e t y l a l  dehydosugar-1-acetyl-l-( 5 - m e t h y l  - 
[ I ,  2,4]triazino[5,6-b]indol-3-yl ) h y d r a z o n e  (2a,c ,d) ,  and  

1 - ( p e n t a - 0 - a c e t y l  - p e n t i  t o l - 1 - y l  ) - 1 0 - m e t h y l [  1 , 2 , 4 ] t r i  a z o l  o -  

1 3 '  ,4' :3 ,41[  1 , 2 , 4 l t r i a z i n o [ 5 . 6 - b ] i  n d o l e  (3a, b ) ,  w e r e  p r e -  

p a r e d  as  r e p o r t e d  e a r l i e r ' .  
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