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AB ST R ACT 

R e a c t i o n  o f  1-( 2 , 3 , 4 , 5  -t e t  r a - 0 - a c e t y l  ga 1 a c t a r o y l  b i  s - 2  - 
[ t h i o m e t h y l  o r  t h i o b e n z y l  ( t h i o c a r b o n y l )  J h y d r a z i n e  1 o r  2 w i t h  
d i f f e r e n t  b i f u n c t i o n a l  a m i n e s  [ p i p e r a z i n e  ( P P Z ) ,  t e t r a e t h y l -  
e t h y l e n e d i a m i n e  (TEED) ,  t e t r a m e t h y l e t h y l e n e d i a m i n e  (TMED), 
a n d  t e t r a m e t h y l p r o p a n e d i a m i n e  ( T M P D ) ]  a t  d i f f e r e n t  h y d r a z i d e l  
d i a m i n e  r a t i o s  i n  m e t h a n o l ,  g a v e  t h e  c o r r e s p o n d i n g  m o n o m e r i c  
a n d  p o l y m e r i c  b i s - h y d r a z i d e  s a l t s .  E l u c i d a t i o n  o f  t h e  
s t r u c t u r e s  o f  c o m p o u n d s  p r e p a r e d  a r e  d i s c u s s e d  a n d  m e c h a n i s t i c  
p a t h w a y s  f o r  t h e i r  f o r m a t i o n  a r e  p r o p o s e d .  

INTRODUCTION 

S c h i f f  b a s e s  p r e p a r e d  b y  t h e  c o n d e n s a t i o n  o f  d i f f e r e n t  

h a v e  b e e n  a l d e h y d e s  a n d  k e t o n e s  w i t h  m e t h y l d i t h i o c a r b a z a t e , ’  

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

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

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

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

a m i n e  s a l t  a d d u c t s  i n s t e a d  o f  n u c l e o p h i l i c  s u b s t i t u t i o n  

p r o d u c t s  .3 
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3 06 KASSEM ET A L .  

O u r  a p p r o a c h  i n  s t u d y i n g  t h i s  r e a c t i o n  was t o  s y n t h e s i z e  

new a c e t y l a t e d  and  d e a c e t y l a t e d  monomeric and  p o l y m e r i c  a m i n e  

s a l t s  h a v i n g  s a c c h a r i d e  m o i e t i e s  wh ich  migh t  f a c i l i t a t e  t h e  

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

S-Met hy 1 h y d r a  z i neca  rbod  i t h i oa t e  d e r i  v a t  i ves comp r i  s e a c 1 a s s  

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

a c t i v i t i e s . 4  The a c t i v i t i e s  o f  t h e s e  compounds migh t  b e  

m o d i f i e d  by d e r i v a t i z a t i o n  s i n c e  s m a l l  c h a n g e s  have  been  
5 shown,  i n  some i n s t a n c e s  t o  marked ly  a l t e r  a n t i v i r a l ,  

c a r c i n o s t a t i c ,  a n d  a n t i t u m o r  a ~ t i v i t y . ~ , ~  

RESULTS AND DISCUSSION 

I n  t h e  p r e s e n t  work new a c e t y l a t e d  s a c c h a r i d e  h y d r a z i d e  

a m i n e  s a l t s  w e r e  fo rmed  f r o m  t h e  t r e a t m e n t  o f  1 - ( 2 , 3 , 4 , 5 -  

tetra-0-acetylgalactaroyl ) b i s - 2 - [ t h i o m e t h y l  ( t h i o c a r b o n y l  1 I -  
h y d r a z i n e  (1) and  1- (  2,3,4,5-tetra-0-acetylgalactaroyl l b i s - 2 -  

rthiobenzyl(thiocarbony1)lhydrazine ( 2 1 8  w i t h  d i f f e r e n t  b i -  

f u n c t i o n a l  a m i n e s  [ p i p e r a z i n e  ( P P Z ) ,  t e t r a e t h y l e t h y l e n e d i -  

amine  ( T E E D ) ,  t e t r a m e t h y l  e t h y l e n e d i a m i n e  ( T M E D  I ,  and  t e t r a  - 
m e t h y l p r o p a n e d i a m i n e  ( T M P D ) ]  i n  me thano l  a t  room t e m p e r a t u r e .  

T h e  r e a c t i o n  o f  a c e t y l a t e d  s a c c h a r i d e  b i s ( h y d r a z i d e 1  1 o r  2 

w i t h  t h e  d i a m i n e  i n  a 1:l r a t i o  g a v e  t h e  c o r r e s p o n d i n g  p o l y -  

m e r i c  a c e t y l a t e d  s a c c h a r i d e  amine  s a l t s  10 -16 ,  w h i l e  i n  a 1 :2  

r a t i o ,  g a v e  t h e  monomeric a c e t y l a t e d  s a c c h a r i d e  a m i n e  s a l t s  

4 - 9 .  R e a c t i o n  o f  compounds 1 o r  2 w i t h  t h e  d i a m i n e s  i n  r a t i o  

o f  l:lO, r e s p e c t i v e l y ,  p r o d u c e d  t h e  c o r r e s p o n d i n g  monomeric 

d e a c y l a t e d  s a c c h a r i d e  amine  s a l t s  1 7 - 2 3 .  

R e a c t i o n  o f  1-( 2,3,4,5-tetra-O-acetylgal a c t a r o y l  I b i s  - 
2 - [ t h i o m e t h y l  ( t h i o c a r b o n y l )  l h y d r a z i n e  ( 1 )  w i t h  o n e  e q u i v a l e n t  

o f  tetramethylethylenediamine ( T M E D ) ,  i n  me thano l  a t  room 
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308 KASSEM ET A L .  

t e m p e r a t u r e ,  gave c r y s t a l l i n e  14 in  7 3 %  y i e l d .  I t s  e l emen ta l  

a n a l y s i s  gave v a l u e s  c o r r e s p o n d i n g  t o  t h o s e  c a l c u l a t e d  f o r  

t h e  molecu la r  formula C 2 4 H 4 2 N 6 0 1 0 S 4 .  

The I R  spec t rum o f  compound 14 showed a b s o r p t i o n  bands 

a t  2 4 5 0  ( s a l t  fo rma t ion  b a n d ) ,  1 7 4 0  (OAc),  1 6 6 0  and 1 5 1 0  cm-I 

(amide  I and 111, 1 6 0 5  ( C = N ) ,  w i t h  t h e  d i s a p p e a r a n c e  of  

t h ioamide  bands ( I  and 11) o f  t h e  p a r e n t  a c e t y l a t e d  s a c c h a r i d e  

b i s ( h y d r a z i d e 1  1 a t  1 4 4 0  a n d  1 4 8 0  cm-'. 

The 'H NMR spec t rum o f  compound 14 ( D M S O - d 6 )  showed two 

s i n g l e t s  a t  6 2.00 and 2.10 ( 1 2 H , 4  OAc), t w o  broad s i n g l e t s  

a t  5 . 0 0  ( 2 H ,  H - 3 ,  H - 4 )  a n d  5 . 4 5  ( 2 H ,  H - 2 ,  H - 5 )  and a s i n g l e t  

a t  2 . 3 0  p p m  ( 6 H ,  2 S C H 3 ) .  The spec t rum a l s o  c o n t a i n e d  t h r e e  

s i n g l e t  peaks a t  6 2 . 5 3  ( 1 2  H ,  4 N C H 3 ) .  2 . 8 4  ( 4  H , N - ( C H 2 ) 2 - N ) ,  

and 9 - 7 0  ppm ( s ,  2 H, C O N H ) .  

The po lymer i c  s t r u c t u r e  o f  t h e  a c e t y l a t e d  s a c c h a r i d e  

amine s a l t  14 was proved by comparing t h e  r e l a t i v e  i n t e n s i t i e s  

of  Thus t h e  i n t e g r a t i o n  

va lues  o f  ( S C H 3 ) :  N ( C H 3 ) 2  : ( N - C H 2 - C H 2 - N )  were found t o  be 

6 : 1 2 : 4 ,  i n d i c a t i n g  a po lymer i c  s t r u c t u r e .  I f  t h e  s t r u c t u r e  was 

monomeric, t h e  i n t e g r a t i o n  r a t i o  would have been 6 : 2 4 : 8 .  All  

t h e  above d a t a  con f i rm t h e  po lymer i c  s t r u c t u r e  of  a c e t y l a t e d  

s a c c h a r i d e  h y d r a z i d e  amine s a l t  1 4 .  

t h e  p r o t o n s  i n  i t s  'H NMR spec t rum.  

I n t h e  p r e s e n t  w o r k ,  1 - (  2,3,4,5-tet ra -0-a c e t y l  g a  1 a c t  - 
a r o y l  Ib i s -2 - [me thy l ,  m e t h y l t h i o ( t h i o c a r b o n y 1  I l h y d r a z i n e  3 w a s  

s y n t h e s i z e d  t o  p rove  t h a t  t h e  amine s a l t  fo rma t ion  n e c e s s i t a t e s  

t h e  e x i s t e n c e  of a hydrogen atom on t h e  n i t r o g e n  a t o m  a t t a c h e d  

t o  t h e  c a r b o d i t h i o a t e  g r o u p .  When 3 was t r e a t e d  wi th  t h e  

d iamine  ( T M E D ) ,  i n  a 1 : l  o r  1 : 2  r a t i o  a t  room t e m p e r a t u r e ,  

n e i t h e r  n u c l e o p h i l i c  s u b s t i t u t i o n  n o r  amine s a l t  f o r m a t i o n  

o c c u r r e d ,  and t h e  s t a r t i n g  a c e t y l a t e d  s a c c h a r i d e  hydraz ide  3 

was r e c o v e r e d .  
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The same a d d i t i o n  r e a c t i o n  was a p p l i e d  t o  1 - ( 2 , 3 , 4 , 5 -  

t e t r a  - 0 - a c e t y  1 ga 1 a c t a  r o y l  1 b i s -2- Cbenzy 1 t h i  o ( t h i  o c a r b o n y l  1 - 
h y d r a z i n e ]  2, which  g a v e  t h e  c o r r e s p o n d i n g  p o l y m e r i c  a c e t y l -  

a t e d  g a l a c t a r i c  a c i d  h y d r a z i d e  a m i n e  s a l t  15 .  The r e a c t i o n  o f  

a c e t y l a t e d  s a c c h a r i d e  b i s ( h y d r a z i d e s 1  ( 1  and 2) w i t h  d i f f e r e n t  

d i a m i n e s  ( P P Z ,  T E E D ,  T M E D ,  and  T M P D ) ,  were c a r r i e d  o u t  t o  

g i v e  t h e  c o r r e s p o n d i n g  p o l y m e r i c  a c e t y l a t e d  s a c c h a r i d e  

h y d r a z i d e  a m i n e  s a l t s  ( 1 0 - 1 6 ) .  

O n  t h e  o t h e r  hand ,  t r e a t m e n t  o f  1-(2,3,4,5-tetra-o-acetyl- 

g a  1 a c t a  roy  1 1 b i s [met hy 1 t h i o ( t h i  o c a  rbony 1 1 1 hydra  z i ne  

tetramethylethylenediamine i n  a 1 : 2  r a t i o  g a v e  t h e  c o r r e s p o n d i n g  

monomer ic  a c e t y l a t e d  s u g a r  h y d r a z i d e  amine  s a l t  8 .  I t s  e l e m e n -  

t a l  a n a l y s i s  a g r e e d  w i t h  t h e  v a l u e s  c a l c u l a t e d  f o r  t h e  m o l e c -  

u l a r  f o r m u l a  C30H5eN8010S4. The i n f r a r e d  and  ' H  N M R  s p e c t r a  

OF 8 a r e  i d e n t i c a l  t o  t h e  s p e c t r a  o f  compound 14 ( T a b l e  1 - 3 1 ,  

except  t h a t  t h e  p r o t o n  i n t e g r a t i o n  r a t i o s  o f  (SCH3): N ( C H 3 I 2 :  

( N - C H z - C H z - N ) ,  w e r e  f o u n d  t o  be 6:24:8. This  f i n d i n g  i s  i n  

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

8,  namely ,  1-(2,3,4,5-tetra-0-acetylgalactaroyl)bis-Z-[(tetra- 

methylethylenediammonium)thiomethylcarbothiolatelhydrazine. 

( 11 w i t h  

I t  s h o u l d  be m e n t i o n e d  t h a t  the  m e t h y l e n e  p r o t o n s  

( - N - C H 2 C H 2 - N - ) ,  i n  t h e  ' H  NMR s p e c t r u m  o f  compound 8 a p p e a r e d  

a s  a s i n g l e t  p e a k ,  i n d i c a t i n g  t h e i r  e q u i v a l e n c y .  T h i s  m i g h t  

be  d u e  t o  e q u i v a l e n t  hydrogen  b o n d i n g  be tween  h y d r o g e n s  o f  

t h e  t w o  n i t r o g e n  a toms  o f  t h e  d i a m i n e  w i t h  t h e  e n o l i s e d  t h i o l  
hydrogen  a tom.  9 

To s t u d y  t h e  e f f e c t  o f  e x c e s s  d i a m i n e  on t h i s  t y p e  o f  

r e a c t i o n ,  we r e p e a t e d  t h e  r e a c t i o n  o f  l-(Z, 3 , 4 , 5 - t e t r a - o -  

a c e t y  1 ga 1 a c t a  roy  1 1 b i s - 2  - [me t  hy 1 t h i o ( t h i oca  rbony  1 1 1 h y d r a  z i  ne 

( 1 )  w i t h  t e t r a e t h y l e t h y l e n e d i a m i n e  i n  a r a t i o  1:IO. T h e  
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310 KASSEM ET AL. 

T A B L E  1. Melting Points, Isolated Yields and Elemental Analysis 
o f  Compounds 4-23 .  

C p d .  n1 .p .  Y i e l d  M . F .  A n a l y s i s  ( T h e o r / e x p  1 
OC %C % H  % N  

41 .16  6 . 0 7  14 .77  
4 1 . 3 1  5 .97  1 4 . 6 2  4 2 2 7  70 C26H46N8010S4  
5 0 . 1 1  5 . 9 3  1 2 . 3 1  
5 0 . 4 0  5 . 7 0  1 2 . 1 6  5 197 65 38H54N8010S4 
4 9 . 0 3  7 .96  12.04 
4 8 . 8 2  7 . 7 8  1 2 . 3 1  6 195 8 3  38H74N8010S4 
5 5 . 4 5  7 . 5 8  1 0 . 3 5  
5 5 . 2 6  7 . 3 9  1 0 . 0 8  7 191  80  50H82 N8° 10’4 
44 .01  7 .09  1 3 . 6 9  
44 .35  6 . 8 4  1 3 . 4 1  8 206 70  30H58N80  10’4 
57.96 6 . 8 0  1 1 . 5 5  
57.72 6 . 7 1  1 1 . 3 3  9 157 58 C42H66N8010S4 
39.29 5 . 3 6  1 2 . 5 0  
39.16 5 . 1 3  1 2 . 1 0  10 213  8 0  C22H36N6010S4  
49.52 5 . 3 3  10 .19  
49 .55  5 . 2 0  9 . 9 6  11 2 3 1  62 C34H44N60  10’4 

4 4 . 3 3  6 .59  1 1 . 0 8  
44 .50  6 . 5 0  1 1 . 2 0  12 185 7 2  C28H50N6010S4 

13  178 65 C40H58N6010S4 5 2 . 7 5  6.37 9 . 2 3  
5 2 . 4 8  6 . 0 9  
4 1 . 0 3  5 . 9 8  11 .97  
41 .09  5 . 7 8  1 2 . 2 3  1 4  216 7 3  C24H42N6010S4  

1 5  134 70  36 H50N6010S4 50 .58  5 . 8 5  9 . 8 4  
50 .29  5 . 4 6  
41 .89  6 . 1 5  1 1 . 7 3  
4 1 . 7 1  6 . 0 4  1 1 . 6 0  16  1 9 1  7 5  C25H44N6010S4 
3 8 . 6 1  6 . 4 4  16 .27  
36 .38  6 .07  1 6 . 1 1  17 181 8 3  18H38N806S4  
48 .52  6 . 2 0  15 .09  
48.47 6 . 0 4  1 4 . 8 2  18 207 75 30H46N806S4  

4 7 . 2 4  8 . 6 6  1 4 . 7 0  
4 7 . 0 8  8 . 5 2  14 .92  19 201  65 30H66N806S4 

55 .14  8 . 0 9  1 2 . 2 5  
54 .82  8 . 0 1  1 2 . 4 3  2 0  2 1 2  7 7  ‘42 H74N806S4 

40 .62  7 .69  1 7 . 2 3  
40 .97  7 . 8 6  2 1  227 50 C22H50N806S4  

50 .87  7 . 2 3  13 .97  
5 0 . 8 0  7 . 4 1  1 3 . 8 3  22 148 52 C34H58N806S4  

4 2 . 4 8  7 . 9 6  1 6 . 5 2  
4 2 . 8 0  7 . 5 9  23 203 8 0  ‘24 H54N806S4 

- 

- 

- 

- 
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TABLE 2. Characteristic IR Spectral Data (cm-ll for Compounds 
4-23. 

c p d s  C - O - C H 3  O H  ( C O N H I - I  ( C O N H I - I 1  C = N  NH Salt -C-N- P h  
No. iI 
-~ ~~ 

4 1770 

5 1765 

6 1765 

7 1750 

8 1740 

9 1750 

10  1770 

11 1740 

12 1765 

13 1725 

14 1740 

15 1745 

16 1750 

1660 

1660 

1650 

1640 

1655 

1640 

1660 

1650 

1650 

1640 

1660 

1635 

1676 

1500 1600 3200 2700 1435 - 

1500 1590 3210 2680 1430 695 

15 10 1600 3100 2600 1440 - 
1500 1600 3200 2650 1410 690 

1570 1600 3230 2460 1430 - 
1500 1595 3400 2650 1425 69 0 

1500 1600 3200 2700 1440 - 
1500 1600 3200 2500 1430 690 

15 10 1600 3100 2600 1425 - 
1500 1605 3400 2700 1415 69 5 

15 10 1605 3225 2450 1435 - 
1500 1595 3400 2600 1415 69 5 

15 10 1615 3180 2600 1430 - 

17 3300 1645 1500 1600 3200 2650 1440 - 
18 3320 1640 1500 1600 - 2645 1435 69 0 

19 3350 1660 1500 1610 3200 2650 1430 - 
20 3300 1650 1505 1600 3100 2640 1445 69 0 

21 3320 1645 1500 1600 3280 2650 1440 - 

22 3340 1650 1500 1600 3300 2650 1430 69 0 

23 3250 1650 15 15 1600 3000 2700 1440 - 
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r e a c t i o n  g a v e  compound 1 9 ,  whose  e l e m e n t a l  a n a l y s i s  a o r e e d  

w i t h  m o l e c u l a r  f o r m u l a  C 3 0 H 6 6 N 8 0 6 S 4  c o r r e s p o n d i n g  t o  a d e -  

a c e t y l a t e d  monomeric h y d r a z i d e  s a l t .  The IR s p e c t r u m  o f  t h e  

p r o d u c t  19 showed a b s o r p t i o n  b a n d s  a t  3 3 5 0  ( O H ) ,  2650 ( s a l t  

f o r m a t i o n ) ,  1 6 6 0  and  1500 cm" ( a m i d e  I and  111, b u t  l a c k e d  

t h e  s t r e t c h i n g  v i b r a t i o n  band a t  1 7 5 0  cm-I ( e s t e r  c a r b o n y l  

g r o u p ) .  T h e  'H N M R  s p e c t r a l  d a t a  i n  DMSO-d6 f o r  t h e  p r o d u c t  

1 9  i n c l u d e d  b r o a d  s i n g l e t  a t 6 3 . 6 3  ( 6 H ,  4 OH, 2 N H ) ,  t h a t  

d i s a p p e a r e d  upon a d d i t i o n  o f  D20 and  two s i n g l e t s  a t  3 . 3 8  ( 2  H, 

H - 3 ,  H - 4 ) ,  and 4 . 3 0  ( 2 H .  H - 2 ,  H - 5 1 ,  i n  a d d i t i o n  t o  t h e  p e a k s  

a t  2 . 3 0  ( 6 H ,  2 S C H 3 ) ,  1 .06  ( t ,  2 4  H, C H 2 E 3 ) ,  2 - 9 0  (4, 6 H, 

-2 C H  CH 3 1, and  2 . 8 4  ppm ( s ,  8 H, 2 - N - C H 2 - C H 2 - N - 1 .  

From t h e  a b o v e  d a t a ,  t h e  s t r u c t u r e  o f  compound 19 i s  1- 

(2,3,4,5-tetrahydroxy-D-galacto-adipoyl ) b i s - 2 - [ (  t e t r a e t h y l  - 
e t h y l e n e d i a m m o n i u m ) m e t h y l t h i o c a r b o t h i o l a t e ~ l h y d r a z i n e .  The 

e x c e s s  d i a m i n e  c a u s e d  d e - 0 - a c e t y l a t i o n  o f  t h e  p a r e n t  b i s -  

( h y d r a z i d e )  ( 1 )  a n d / o r  o f  t h e  c o r r e s p o n d i n g  s a c c h a r i d e  b i s -  

( h y d r a z i d e l a m i n e  s a l t  1 9 .  

The  s t r u c t u r e  o f  d e - 0 - a c e t y l a t e d  monomeric s a c c h a r i d e  

b i s ( h y d r a z i d e 1  a m i n e  s a l t  19 was p r o v e d  by s y n t h e s i z i n g  i t  i n  

two o t h e r  ways .  T h e  f i r s t  way was by h y d r o l y s i s  o f  t h e  

a c e t y l a t e d  s a c c h a r i d e  monomeric s a l t  6 w i t h  m e t h a n o l i c  ammonia 

a t  room t e m p e r a t u r e ,  and  t h e  s e c o n d  way was by t r e a t m e n t  o f  

ga 1 a c t a  r i  c a c i d  1 , 6-b  i s Cmethy 1 t h i o  ( t h i o c a  r b o n y l  1 l h y d r a z i  d e  ( 2 4  ) 

w i t h  ( T E E D )  i n  a m o l a r  r a t i o  1 : 2 .  Both  methods  g a v e  a u t h e n t i c  

s a m p l e s  o f  t h e  same monomeric d e - 0 - a c e t y l a t e d  s a c c h a r i d e  b i s -  

( h y d r a z i d e l a m i n e  s a l t  1 9 .  

T h e  same t r e a t m e n t  o f  compound 1 and  2 w i t h  d i f f e r e n t  

b i f u n c t i o n a l  a m i n e s  ( P P Z ,  T M E D ,  T E E D ,  and  T M P D ) ,  i n  a m o l a r  

r a t i o  l:lO, r e s p e c t i v e l y ,  g a v e  t h e  monomeric d e - 0 - a c e t y l a t e d  
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s a c c h a r i d e  b i s (  h y d r a z i d e )  s a l t s  ( 1 7 - 2 3 ) .  T h e i r  s t r u c t u r e s  h a v e  

been  c o n f i r m e d  by e l e m e n t a l  a n a l y s i s  a n d  IR  and  'H N M R  s p e c t r a l  

( T a b l e  1 - 3 1 .  

Al l  t h e  a b o v e  p r e p a r e d  compounds ( 1 - 2 4 )  a r e  o p t i c a l l y  

i n a c t i  ve. 

E XP E R I  MENTAL 

M e l t i n g  p o i n t s  w e r e  d e t e r m i n e d  by a K o f l e r  Block  a n d  a r e  

u n c o r r e c t e d .  The i n f r a r e d  s p e c t r a  w e r e  r e c o r d e d  on a Pye  

Unicam SP 1025 a n d / o r  S P  2000 s p e c t r o p h o t o m e t e r .  ' H  N M R  s p e c t r a  

w e r e  c a r r i e d  o u t  a t  300 MHz on V a r i a n  X L - 3 0 0  a n d / o r  a t  9 0  MHz 

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 ,  u s i n g  ( M e I 4 S i  a s  an i n t e r n a l  

s t a n d a r d  and  i n  DMSO-d6 a s  a s o l v e n t .  The m i c r o a n a l y s e s  w e r e  

p e r f o r m e d  i n  t h e  D e p a r t m e n t  o f  C h e m i s t r y ,  F a c u l t y  o f  S c i e n c e ,  

C a i r o  a n d / o r  A l e x a n d r i a  U n i v e r s i t y .  

P r e p a r a t i o n  o f  p o l y m e r i c  a c e t y l  a t e d  s a c c h a r i d e  b i s -  

( h y d r a z i d e l a m i n e  s a l t s  ( 1 0 - 1 6 ) .  The s e l e c t e d  d i a m i n e  ( 0 . 0 1  m o l )  

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

b i s ( h y d r a z i d e 1  1 o r  2 ( 0 . 0 1  m o l l  i n  20 m L  o f  m e t h a n o l .  A f t e r  

s t i r r i n g  f o r  1 h a t  room t e m p e r a t u r e ,  t h e  p r e c i p i t a t e  was 

removed by f i l t r a t i o n  a n d  washed  s e v e r a l  t i m e s  w i t h  h o t  

m e t h a n o l  t o  d i s s o l v e  u n r e a c t e d  m a t e r i a l s .  The p r o d u c t s  a r e  

s o l u b l e  i n  d i o x a n e ,  DMF, D M A ,  and  DMSO, b u t  a r e  i n s o l u b l e  i n  

m e t h a n o l ,  e t h a n o l ,  b e n z e n e ,  and  c h l o r o f o r m .  The  p h y s i c a l  a n d  

s p e c t r a l  d a t a  a r e  l i s t e d  i n  T a b l e  ( 1 - 3 ) .  

P r e p a r a t i o n  o f  monomer ic  a c y l a t e d  s a c c h a r i d e  b i s -  

( h y d r a z i d e )  a m i n e  s a l t s  (4-9). The s o l u t i o n  o f  a c e t y l a t e d  

s a c c h a r i d e  b i s ( h y d r a z i d e 1  1 o r  2 ( 0 . 0 1  m o l ) ,  i n  2 0  m L  o f  

m e t h a n o l  was added  d r o p w i s e  w i t h i n  10 m i n  t o  a s o l u t i o n  o f  

t h e  s e l e c t e d  d i a m i n e  ( 0 . 0 2  mol l  i n  5 m L  o f  m e t h a n o l .  A f t e r  
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s t i r r i n g  f o r  30 m i n  a t  room t e m p e r a t u r e ,  t h e  p r e c i p i t a t e  was 

removed by  f i l t r a t i o n ,  washed w i t h  h o t  m e t h a n o l  and d r i e d .  

S o l u b i l i t y  p r o p e r t i e s  a r e  t h e  same as  t h o s e  o f  1 0 - 1 6 .  M e l t i n g  

p o i n t s ,  i s o l a t e d  y i e l d ,  and s p e c t r a l  d a t a  a r e  l i s t e d  i n  T a b l e  

(1-3). 

P r e p a r a t i o n  o f  monomer i c  s a c c h a r i d e  b i s ( h y d r a z i d e 1 a m i n e  

s a l t s  ( 1 7 - 2 3 ) .  A s o l u t i o n  o f  a c e t y l a t e d  s a c c h a r i d e  b i s -  

( h y d r a z i d e )  1 o r  2 ( 0 . 0 1  m o l ) ,  i n  2 0  m L  o f  m e t h a n o l ,  was 

added  t o  t h e  s o l u t i o n  o f  t h e  s e l e c t e d  d i a m i n e  ( 0 . 1 0  m o l l  i n  

5 mL o f  m e t h a n o l .  A f t e r  s t i r r i n g  f o r  4 h a t  room t e m p e r a t u r e ,  

t h e  p r e c i p i t a t e  was removed by  f i l t r a t i o n ,  washed s e v e r a l  

t i m e s  w i t h  h o t  m e t h a n o l  and d r i e d .  S o l u b i l i t y  p r o p e r t i e s  a r e  

t h e  same a s  t h o s e  o f  1 0 - 1 6 .  The p h y s i c a l  and  s p e c t r a l  d a t a  

a r e  l i s t e d  i n  T a b l e  ( 1 - 3 ) .  

P r e p a r a t i o n  of 2,3,4,5-tet  r a - 0 - a c e t y  1 g a l  a c t a  r i  c a c i  d 

1 ,S-b is  [N -methy l ,  m e t h y l t h i o ( t h i o c a r b o n y 1  I l h y d r a z i d e  ( 3 ) .  A 

s o l u t i o n  o f  2 , 3 , 4 , 5 - t e t r a - o - a c e t y l g a l a c t a r o y l  d i c h l o r i d e  

( 0 . 0 0 5  m o l )  i n  1 0  mL o f  DMA was a d d e d  w i t h  s t i r r i n g  t o  a 

s o l  u t  i o n  o f  N-methy  1 - s - m e t h y l  h y d r a z i n e c a  r b o d i  t h i o a  t e l 0  ( 0 .01 

m o l )  i n  2 0  mL o f  D M A .  The r e a c t i o n  m i x t u r e  was s t i r r e d  f o r  1 

h a t  room t e m p e r a t u r e ,  p o u r e d  o n t o  i c e - w a t e r ,  f i l t e r e d ,  and 

r e c r y s t a l l i z e d  f r o m  m e t h a n o l :  y i e l d  80%, mp 263 O C ;  I R ( K B r )  

3125 (NH), 1755 ( O A c ) ,  1650  and 1520  (CONH-I, 111, 1500  c m - l  

( C S N H - I ) .  'H NMR ( C D C 1 3 ) d  2.00, 2.12 ( Z s ,  12 H ,  4 AcO), 2 . 4 8  

( s ,  6 H, 2 CH3S) and  11 .48  ppm ( s ,  2 H, 2 NH). 

A n a l .  C a l c d  f o r  C20H30N4010S4 : C,39.09; H,4.89; N , 9 . 1 2 .  

Found:  C,38 .97 ;  H,4.96; N,8.78. 

P r e p a r a t i o n  o f  g a l a c t a r i c  a c i d  b i s C n e t h y l t h i o ( t h i o -  

c a r b o n y 1 ) l h y d r a z i d e  ( 2 4 ) .  Ammonia s o l u t i o n  ( 0 . 1  m o l )  was 

added  w i t h  s t i r r i n g  t o  a s o l u t i o n  o f  1 - ( 2 , 3 , 4 , 5 - t e t r a - o -  
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a c e t y l g a l a c t a r o y l ) b i s - 2 - [ t h i o m e t h y l ( t h i o c a r b o n y l ~ ] h y d r a z ~ n e  8 

1 (0.01 mol), i n  2 0  mL o f  m e t h a n o l .  T h e  r e a c t i o n  m i x t u r e  w a s  

s t i r r e d  f o r  3 h a t  r o o m  t e m p e r a t u r e .  T h e  d e - 0 - a c e t y l a t e d  

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

w a s  r e m o v e d  b y  f i l t r a t i o n  a n d  w a s h e d  w i t h  h o t  m e t h a n o l :  y i e l d  

73%, mp 210  O C ,  I R ( K U r )  3 3 0 0  (OH),  3 0 5 0  ( N H ) ,  1 6 5 5  a n d  

1 5 3 5  ( C O N H - I , I I ) .  

3.52 ( b r o a d  s i n g l e t ,  8 H, 4 OH, 4 NH);  3 .75  ( s ,  2 H, H-3, H-4, 

2CH) a n d  4 . 2 2  ppm ( s ,  2 H, Z C H ,  H - 2 ,  H-5, 2CH) .  

'H N M R  (DMSO-d6) 6 2.16 ( 5 ,  6 H, ZCHQS), 

A n a l .  C a l c d  f o r  C10H18N406S4:  C,26.08 ; H,4.32 ; N , l 3 . 3 9 .  

F o u n d :  C,26.28,  H,4.13, N, 1 3 . 9 2 .  
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