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ABSTRACT 
A simp1 i f i  ed procedure  f o r  t h e  syn thes i s  o f  ace toch l  oroneurami n i c  

a c i d  i s  d e s c r i b e d  s t a r t i n g  f r o m  t h e  methy l  es te r .  N-acetyl  neuramin ic  
a c i d  a - a l l y 1  g l y c o s i d e  was p r e p a r e d  i n  h i g h  y i m d  u s i n g  s i l v e r  
s a l i c y l a t e  a s  c a t a l y s t .  R e d u c t i v e  o z o n o l y s i s  o f  t h e  a l l y 1  g roup ,  
f o l l o w e d  b y  d i r e c t  r e d u c t i v e  a m i n a t i o n  t o  p r o t e i n  c a r r i e r s ,  gave 
immunogenic neog lycopro te i  ns. Copo lymer i za t i on  o f  t h e  a-a ! ly l  g l y c o s i d e  
w i t h  a c r y l  a m i  de produced a water -so l  ub l  e pseudopolysacchar i  de u s e f u l  f o r  
t h e  ELISA techn ique.  

- N-Acetyl neuramin ic  a c i d  (NeuAc, 1) i s  a ve ry  i m p o r t a n t  carbohydra te  

c o n s t i t u e n t  o f  many b i o l o g i c a l l y  r e l e v a n t  mo1ecules.l I t  i s  most o f t e n  

f o u n d  a t  t h e  p e n u l t i m a t e  n o n - r e d u c i n g  end o f  carbohydra te  res idues  o f  

many g l y c o p r o t e i n s  and g l y c o l i p i d s ,  and i t  i s  a l s o  a c o n s t i t u e n t  o f  some 

b a c t e r i a l  c a p s u l a r  p o l y s a c c h a r i  des.2 Because i t s  m o s t  i m p o r t a n t  

f u n c t i o n  seems t o  b e  a n t i - r e c o g n i t i o n ,  i t  appears fundamental , f r o m  an 

immunochemica l  p o i n t  o f  v i e w ,  t o  s e a r c h  f o r  m o l e c u l e s  b i n d i n g  and  

r e c o g n i z i n g  NeuAc such as sero ton in ,  a n t i  -NeuAc an t ibod ies ,  and 1 e c t i  ns. 
These mo lecu les  can serve  as markers o f  p h y s i o l o g i c a l  events. I n  o r d e r  

#Presented a t  t h e  1 3 t h  I n t e r n a t i o n a l  Carbohydrate Symposium, I thaca, New 
York, U.S.A., August 10-15, 1986. 
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162 ROY ET AL.  

t o  d e t e c t  such mol ecul es, we syn thes i zed  NeuAc neog lycopro te ins  and a 

pseudopol ysacchar i  de. 

NeuAc (1) was i s o l a t e d  i n  y i e l d s  o f  5 - 6 %  ( b y  w e i g h t )  f r o m  e d i b l e  

b i r d ' s  n e s t  a c c o r d i n g  t o  l i t e r a t u r e  p r o c e d ~ r e . ~  The m e t h y l  e s t e r  o f  

NeuAc ( 2 )  was o b t a i n e d  i n  q u a n t i t a t i v e  y i e l d  b y  t h e  m e t h o d  o f  Kuhn e t  

a l  .:4 mp 193.5-194.7 OC (MeOH-Et201, [a1~-28O (H201, repo r ted4  mp 179- 

180 OC, CCrl0-28' ( H z O ) . ~  The t r a n s f o r m a t i o n  o f  t h e  e s t e r  2 t o  t h e  

ace toch l  oroneurami n i  c a c i  d 34 was accompl i shed ve ry  e f f i c i e n t l y  th rough 

a new p r o c e d u r e  b y  t r e a t i n g  2 w i t h  a c e t y l  c h l o r i d e  i n  t h e  p r e s e n c e  o f  

d r y  a c e t i c  a c i d  i n  a sea led  r e a c t i o n  vessel  a t  room tempera tu re  f o r  24 

h. Co-evaporat ions o f  t h e  r e a c t i o n  m i x t u r e  w i t h  d r y  t o l u e n e  a f f o r d e d  an 

a1 m o s t  q u a n t i t a t i v e  y i e l d  o f  3 (>93%, l H  NMR). The l H  NMR d a t a  w e r e  

i d e n t i c a l  w i t h  p u b l i s h e d  d a t a  i n  b o t h  CDC13' a n d  C6D6s7 T r e a t m e n t  o f  

t h e  c h l o r i d e  3 w i t h  d r y  a l l y 1  a l coho l  ( a c t i v a t e d  m o l e c u l a r  s ieves  4A) i n  

t h e  presence o f  s i l v e r  s a l i c y l a t e  gave a 94% y i e l d  o f  t h e a - g l y c o s i d e  4. 

The e x c l u s i v e  f o r m a t i o n  o f  t h e  a-anomer was a s c e r t a i n e d  by t h e  l H  NMR 

spectrum wh ich  showed o n l y  one d o u b l e t  o f  d o u b l e t  c h a r a c t e r i s t i c  o f  t h e  

H-3eq o f  NeuAc d e r i v a t i v e s  i n  t h e  r e g i o n  6 2 - 3  ppm (2.60 p ~ m ) . ~ , ~  

P h y s i c a l  d a t a  o f  c r y s t a l  1 i ne 4 ,  mp 153.6-155.7 OC,  [aID-14.2° - (CHC13) 

a g r e e d  w e l l  w i t h  t h o s e  o f  t h e  compound p r e v i o s u l y  p r e p a r e d  b y  

Eschenfel  de r  and BrossmerlO u s i n g  p o l y m e r i c  s i l  v e r  c a t a l y s t ,  mp 154-156 

OC, [a]D-13° (MeOH). Zempl6n  d e a c e t y l a t i o n  o f  4 gave  a q u a n t i t a t i v e  

y i e l d  o f  5, mp 143-144 OC, [ a l ~ - 1 0 . 1 ~  (MeOH). H y d r o l y s i s  o f  t h e  methyl  

e s t e r  g r o u p  o f  5 w i t h  0.1 M NaOH a f f o r d e d  6 a l m o s t  q u a n t i t a t i v e l y :  mp 

Reduct ive  o z o n o l y s i s l l  (03, t h e n  Me$) o f  6 i n  MeOH a t  -78O (5 min)  

gave 7 q u a n t i t a t i v e l y .  13C NMR of  7 i n  020 showed t h e  aldehyde group t o  

e x i s t  i n  t h e  h y d r a t e d  f o r m  (6CHO a t  89.6 ppm). T h i s  r e a c t i v e  a- 

g l y c o s i d e  d e r i v a t i v e  o f  NeuAc was shown t o  be  a v e r y  u s e f u l  i n t e r m e d i a t e  

i n  t h e  s y n t h e s i s  o f  NeuAc n e o g l y c o p r o t e i n s .  For  i n s t a n c e ,  7 was 

d i r e c t l y  coup1 e d  t o  p r o t e i n s  b y  sod ium c y a n o b o r o h y d r i d e  (NaBH3CN) 

- - 

- - 

- 

- - 

- - 

245-250 OC ( d e c ) ,  [ a ] 0 - 9 . l 0  (H20). 
- - 
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m e d i a t e d  r e d u c t i v e  a m i n a t i o n . 1 2  E o v i  n e  se rum a1 bumi  n (BSA), t e t a n u s  

t o x o i  d (TT) and human a1 bumi n m i  c rospheres  w i  t h  hexanedi ami ne spacers 

(HAMHEX)13 were  used as model p r o t e i n s  i n  o r d e r  t o  p repare  immunogenic 

NeuAc n e o g l y c o p r o t e i n s .  The m o s t  e f f i c i e n t  c o u p l i n g  c o n d i t i o n s  w e r e  

o b t a i n e d  i n  pH 7.0 p h o s p h a t e  b u f f e r  when t h e  m o l a r  r a t i o  o f  r e a c t a n t s  

was t h e  f o l l o w i n g :  CHO/NH2/NaBH$N 15/1/15). The r e a c t i o n s  per fo rmed 

a t  37 OC w e r e  s t o p p e d  a f t e r  3 days,14 and  t h e  r e a c t i o n  m i x t u r e s  w e r e  

d i a l y s e d  and f reeze-dr ied .  The n e o g l y c o p r o t e i  ns  w e r e  a n a l y s e d  b y  t h e  

L o w r y  method15 f o r  p r o t e i n s  a n d  b y  t h e  r e s o r c i  no1 method16 f o r  NeuAc 

c o n t e n t s .  I n  t h e  c a s e  o f  HAMHEX, t h e  beads  w e r e  e x h a u s t i v e l y  washed 

w i t h  0.5 M NaCl, water,  and acetone. Under these  c o n d i t i o n s ,  -22 NeuAc 

res idues  were  c o v a l e n t l y  coup led  t o  one mo lecu le  o f  BSA (8 )  th rough t h e  

€-amino groups o f  t h e  l y s i n e  residues. I n  t h e  case o f  TT (91 and HAMHEX 

beads ( lo) ,  -10 and -14 NeuAc res idues  were  r e s p e c t i v e l y  coupled. 

A pseudopolysacchar ide (11) o f  NeuAc d e r i v a t i v e  was then prepared 

u s i n g  K o c h e t k o v ' s  m e t h o d 0 1 o g y . l ~  T h e  a - a l l y 1  g l y c o s i d e  6 was 

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

(NH4)2S208, TEMED). The NeuAc c o n t e n t  e s t i m a t e d  b y  t h e  r e s o r c i n o l  

me thod  was 20% (w /w) .  The m o l e c u l a r  w e i g h t ,  d e t e r m i n e d  b y  e x t r u s i o n  

c h r o m a t o g r a p h y ,  was i n  t h e  r a n g e  50-100 kDa. These p o l y m e r i c  NeuAc 

c a r r i e r s  were  use fu l  i n  some s e r o l o g i c a l  exper iments  and i n  t h e  ELISA 

technique. The f u l l  exper imenta l  d e t a i l  s and r e s u l  t s  o f  i mmunochemical 

t e s t s  w i l l  b e  pub1 i shed e l  sewhere. 
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