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SYNTHESIS OF ALKALI AND ALKALINE-EARTH METAL ADDUCTS OF SUCROSE 

S u b m i t t e d  by Laurence  P o n c i n i a  and V i j a y a  Chand 
( 8 1  2 3 / 8 2 )  

Department  o f  Chemis t ry  
S c h o o l  of N a t u r a l  R e s o u r c e s  
U n i v e r s i t y  o f  t h e  South  P a c i f i c  
SUVA, F I J I  

A l k a l i  and a l k a l i n e - e a r t h  metal a d d u c t s  of  s u c r o s e  have  been  known 

s i n c e  l a s t  c e n t u r y . '  However, v e r y  few p r o c e d u r e s  have  a p p e a r e d  whereby 

t h e s e  a d d u c t s  c o u l d  be  i s o l a t e d  f r e e  f rom c o n t a m i n a t i o n  by t h e  s t a r t i n g  

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

o u s , *  a l c o h o l i c 3  o r  l i q u i d  ammonia4 s y s t e m s .  A l l  t h e s e  p r o c e d u r e s  employ 

s u c r o s e  i n  e x c e s s  and t h e  r e s u l t i n g  metal a d d u c t s  a re  g e n e r a l l y  o b t a i n e d  

i n  low y i e l d s  and a re  r e l a t i v e l y  impure.  I n  o u r  h a n d s ,  t h e s e  a f o r e m e n t i o n -  

ed methods gave  y i e l d s  i n  t h e  r a n g e  o f  5-25% f o r  t h e  a d d u c t s  r e p o r t e d  h e r e .  

However, i f  a n  e x c e s s  of  t h e  m e t a l  s a l t  ( i n  t h i s  case t h e  m e t a l  h y d r o x i d e )  

i s  u s e d ,  v e r y  h i g h  y i e l d s  o f  t h e  a d d u c t s  are o b t a i n e d .  F o r  example ,  f o r  t h e  

sodium and l i t h i u m  a d d u c t s  t h e  y i e l d s  were q u a n t i t a t i v e .  The p r o d u c t s  a re  

e x c e e d i n g l y  d e l i q u e s c e n t  and  a p p e a r  t o  b e  s i m p l e  a d d i t i o n  compounds whose 

f o r m a t i o n  may b e  d e p i c t e d  as f o l l o w s .  

EXPERIMENTAL 

A l l  r e a g e n t s  were a n a l y t i c a l  g r a d e  and d r y  d i s t i l l e d  s o l v e n t s  were u s e d .  
E t h e r  w a s  sodium-dr ied .  A l l  r e a c t i o n s  were c a r r i e d  o u t  i n  a g l o v e  bag  
under  a n  a tmosphere  of  d r y  n i t r o  e n .  A n a l y s e s  of  t h e  complexes were c a r -  
r i e d  o u t  as  p r e v i o u s l y  r e p o r t e d , $  and found t o  b e  i n  agreement  w i t h  re -  
s u l t s  r e p o r t e d  e a r l i e r  f o r  1:l m e t a l  complexes.  

To a s o l u t i o n  o f  s u c r o s e ,  (0 .5  g ,  1 . 4 6  mM) i n  water  (0 .5  m l ) ,  was ad- 

ded dropwise  w i t h  s t i r r i n g  t o  an e t h a n o l i c  MOH (M = Na, K )  s o l u t i o n  (3 .5  

m l ,  1 M ) .  

cous  semi-opaque l i q u i d  p h a s e  upon s t a n d i n g . 5  

The w h i t e  p r e c i p i t a t e  which formed (1-2 h r s )  t u r n e d  t o  a v i s -  

The upper  l a y e r  was d e c a n t e d  
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c a u t i o u s l y  and t h e  v i s c o u s  l i q u i d  phase  washed w e l l  w i t h  anhydrous  e t h a -  

n o l  (2  x 4 m l ) ,  t h e n  e t h e r .  The p r o d u c t ,  a f i n e  w h i t e  amorphous g l a s s ,  

was o b t a i n e d  a f t e r  d r y i n g  under  vacuum o v e r  P205 a t  2 mm and 25" f o r  20 

h r s .  

were 97-99% and 93-95% r e s p e c t i v e l y .  (Found: Na, 5 . 8 ;  s u c r o s e ,  86 .1 .  

C H NaO13 r e q u i r e s  Na, 5 .7 ;  s u c r o s e  85 .7%;  found:  K ,  9 . 6 ;  s u c r o s e ,  83.0.  

Cl2HZ5KOl3 r e q u i r e s  K ,  9 .4 ;  s u c r o s e  82 .0%) .  

The y i e l d s  f o r  t h e  sodium and po ta s s ium a d d u c t s  ( [M(suc rose ) ]  OH*H20) 

1 2  25 

The p rocedure  was i d e n t i c a l  f o r  t h e  l i t h i u m  hydrox ide  adduc t  [L i ( suc -  

rose)]OH*2H20, excep t  t h a t  a s a t u r a t e d  a l c o h o l i c  s o l u t i o n  of  t h e  hydroxide  

was used .  Y ie ld  95-99%. (Found: L i ,  1 . 8 ;  s u c r o s e ,  86 .1 .  C H LiO14 

r e q u i r e s  L i ,  1.8;  s u c r o s e  85 .1%) .  

For  t h e  ca l c ium a d d u c t ,  [ C a ( s u ~ r o s e ) ~ ] ( O H ~ ) *  x H 2 0 ,  a c o l d  ( 2 " )  s a t u r -  

1 2  27 

a t e d  aqueous s o l u t i o n  o f  t h e  m e t a l  hydrox ide  was employed. Because o f  t h e  

extreme d e l i q u e s c e n t  n a t u r e  o f  t h i s  complex (ove r  f r e s h  P205 i t  remained 

mois t  a f t e r  56 h r s .  d r y i n g  and cou ld  o n l y  b e  d r i e d  by f r e e z e  d r y i n g )  wa- 

t e r  a n a l y s i s  gave x as 1-3. Yie ld  80% ( a s  anhydrous a d d u c t ) .  (Found: 

Ca, 5 .3 ;  s u c r o s e ,  99.1.  C H Ca025 r e q u i r e s  Ca, 5 . 3 ;  s u c r o s e  89 .8%.  

Acknowledgements.- F i n a n c i a l  a s s i s t a n c e  by t h e  USPRC Grant  No. R-158 i s  
g r a t e f u l l y  acknowledged by one  of  u s  (LP). Our t h a n k s  a re  due t o  M r .  Vas 
Deo f o r  c o n s t r u c t i o n  of  t h e  g love  bag  f a c i l i t i e s  and t o  D r .  F. Wimmer f o r  
a s s i s t a n c e  w i t h  t h e  manusc r ip t .  
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