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SUMMARY 

D-arabitol ( I )  treated with acetone Gave 2,3-4,5 and I ,  2-4,5 
di-0-isopropylidene-D-arabitol ( I I )  as shorn by 1 3 C  NMR. This mixture 
was converted into the corresponding mixture of mesylatcs from which 
2,3-4,.5-di-O-isopropyLidene-l-O-methane sulfonyl-D-arabitol ( I I I )  
was isolated. The Latter was converted into I-deoxy-2,3-4,5-di-O- 
isopropy lidene-1-iodo-D-arabitol ( I V )  . ( I V )  an? sodium (14C) cyanide 
gave 2-deoxy-3,4-5,6-di-0-isoprop~lidene-D-~l-~~C~-gZueon~n~tr~le 
( V )  which was hemihydrogenated into 2-deoxy-D-(1-~4C)-gLucose ( V I ) .  
The overall yieLd based on sodim-(14C)-cyanide was 30 % and the 
radiochemical purity was 98 %. The overall time of synthesis was 
about one hour. This is suitable for working with 20 minutes half- 
lived 1 I C .  

T h e  u s e f u l n e s s  o f  2 - d e o ~ y - D - ( l - ~ ~ C ) - g l u c o s e  f o r  t h e  
me3sur:ment o f  t h e  l o c a l  b r a i n  g l u c o s e  m e t a b o l i s m  i n  a n i i n a l s  h a s  
r e c e n t l y  b e e n  d e m o n s t r a t e d  b y  SOKOLOFF e t  a l .  ( 1 ) .  To e x t e n d  t h i s  
m e t h o d  t o  a n  " i n  v i v o "  s t u d y  i n  man, t h e  2 - d e o x y - D - g l u c o s e  h a s  t o  
b e  l a b e l l e d  w i t h  a gamma e m i t t e r .  F o r  t h i s  p u r p o s e ,  t h e  f l u o r i n a t e d  
a n a l o g  2 - d e o x y - 2 - f l  u o r o - D - g l  u c o s e  h a s  b e e n  1 a b e l  l e d  w i t h  '*F b y  
I D 0  e t  a l .  ( 2 ) .  A l t h o u g h  i t  seems t h a t  t h e  m e t a b o l i s m  o f  t h i s  
c o m p o u n d  i s  c o m p a r a b l e  t o  t h e  n o n  f l u o r i n a t e d  o n e  ( 3 ) .  a l a b e l l i n g  
w i t h o u t  m o d i f y i n g  t h e  s t r u c t u r e  o f  t h i s  s u g a r  w o u l d  b e  p r e f e r d 5 l e .  

F o r  t h i s  r e a s o n ,  we h a v e  a t t e m p t e d  t o  d e v e l o p  a m e t h o d  
a d a p t e d  t o  t h e  i n c o r p o r a t i o n  o f  t h e  2 0  m i n u t e s  h a l f - l i v e d  "C i n  
2 - d e o x y - D - g l u c o s e .  B e c a u s e  o f  t h e  s h o r t  t i m e  a v d i l a b l e  f o r  s u c h  a 
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s y n t h e s i s ,  a r o u t e  w i t h  t h e  s m a l l e s t  n u m b e r  o f  r a d i o a c t i v e  s t e p s  
was s t u d i e d .  F u r t h e r m o r e  s p e c i a l  c a r e  was t a k e n  t o  i m p r o v e  t h e  c h e -  
m i c a l  y i e l d  a n d  t o  s p e e d  u p  t h e  p u r i f i c a t i o n  p r o c e d u r e s .  F o r  t h e s e  
p u r p o s e s ,  1 4 C  was u s e d  a s  a t r a c e r .  

S e v e r a l  s y n t h e s e s  o f  2 - d e o x y - D - g 1  u c o s e  h a v e  a1 r e a d y  b e e n  
p u b 1  i s h e d .  D-g1 u c o s e  h a s  b e e n  c o n v e r t e d  t h r o u g h  D-g1  u c a l  a n d  s e v e -  
r a l  s t e p s  i n t o  2 - d e o x y - 0 - g l u c o s e  ( 4 , 5 , 6 , 7 , 8 , 9 , 1 0 ) .  Sowden - 
F i s c h e r ' s  p r o c e d u r e  a p p l i e d  t o  0 - a r a b i n o s e  a n d  n i t r o m e t h a n e  v i a  t h e  
1 - n i t r o - 1 - d e o x y a l d i t o l  w o u l d  i n v o l v e  8 s t e p s  f r o m  11C02 ( 1 1 , 1 2 ,  
1 3 ) .  M o r e  r e c e n t l y ,  t h e  W i t t i g  r e a c t i o n  h a s  b e e n  u s e d  w i t h  u n p r o -  
t e c t e d  a l d o s c s  o r  p r o t e c t e d  a l d o s e s  a n d  v a r i o u s  y l i d e s  : p h e n y l t h i o  
m e t h y l e n e  1 1 4 )  p h e n o x y m e t h y l e n e  ( 1 5 1  m e t h y l  t h i o m e t h y l e n e  (16) 
m e t h o x y m e t h y l e n e  (17) - t r i p h e n y l p h o s p h o r a n e .  2 - d e o x y - D  g l u c o s e  h a s  
a l s o  b e e n  o b t a i n e d  b y  r e d u c t i o n  o f  2 - d e o x y a l d o n i c  e s t e r s  ( 1 8 ) .  

None o f  t h e  a b o v e  p r o c e d u r e s  a p p e a r s  t o  b e  a d a p t a b l e  t o  
"C l a b e l l i n g  b e c a u s e  o f  t h e  t o o  many s t e p s  i n v o l v e d .  

The  m e t h o d  we r e p o r t  h e r e ,  o u t l i n e d  i n  scheme I, i s  a n  
a d a p t a t i o n  o f  t h a t  u s e d  b y  BAYLY a n d  T U R N E R  f o r  t h e  s y n t h e s i s  o f  
2 - d e o x y - D  ( l - 1 4 C )  r i b o s e  ( 1 9 , 2 0 1 .  

2 , 3 - 4 , 5 - d i - O - i s o p r o p y l  i d e n e - 0 - a r a b i t o l  ( 1 1 )  was  p r e p a r e d  
f r o m  0 - a r a b i t o l  ( I )  b y  t h e  m e t h o d  d e s c r i b e d  b y  BUKHARI e t  a l .  ( 2 1 )  
a n d  N A K A G A W A  e t  a l .  ( 2 2 1 .  I 3 C - N M R  s p e c t r a  h a v e  shown t h a t  a m i x -  
t u r e  o f  t w o  i s o m e r s  was o b t a i n e d  : b o t h  c o m p o u n d s  h a d  v e r y  s i m i l a r  
I 3 C - N M R  s p e c t r a ,  e a c h  o n e  p r e s e n t i n g  f o u r  m e t h y l  a n d  t w o  q u a t e r -  
n a r y  i s o p r o p y l i d e n e  c a r b o n s ,  o n e  s e c o n d a r y  c a r b o n  a n d  f o u r  t e r t i a r y  
c a r b o n s  ( d e t e r m i n a t i o n  b y  c h e m i c a l  s h i f t s  a n d  3 F f  - r e s o n a n c e  
m e t h o d s ) .  The  l e s s  i m p o r t a n t  c o m p o u n d  h a d  t h e  m o s t  s y m m e t r i c a l  
s p e c t r u m .  T h e  e v a l u a t i o n  o f  c h e m i c a l  s h i f s  w i t h  u s e  o f  i n c r e m e n t s  
d u e  t o  a r a b i t o l  s u b s t i t u e n t s  h a s  l e d  t o  t h e  c o n c l u s i o n  t h a t  t w o  
i s o p r o p y l  i d e n e  1 ,2 -4 ,5  a n d  2 ,3 -4 ,5  i s o m e r s  w e r e  p r e s e n t .  T h e y  w e r e  
n o t  i s o l a t e d  a t  t h i s  s t e p  b u t  a t  t h e  n e x t  one .  

The  e s t e r i f i c a t i o n  :if t h e  p r i m a r y  a l c o h o l  a t  C - 1  w i t h  
m e t h a n e  s u l f o n i c  a n h y d r i d e  ( 2 3 , 2 4 1  g a v e  2,3-4,5-di-O-isopropylidene 
1 - 0 - m e t h a n e s u l  f o n y l  - D - a r a b i  t o 1  ( I  I I )  w h i c h  was i s 0 1  a t e d  b y  p r e p a r a -  
t i  v e  c h r o m a t o g r a p h y  . 

T h i s  m e t h a n e s u l  f o n y l  e s t e r  was c o n v e r t e d  i n t o  l - d e o x y -  
2,3-4,5-di-0-isopropylidene-l-iodo-O-arabitol ( I V )  b y  n u c l e o p h i l i c  
d i s p l a c e m e n t  w i t h  s o d i u m  i o d i d e  ( 1 9 )  i n  a n h y d r o u s  m e t h y l e t h y l k e t s n e  
a t  r e f 1  u x  t e m p e r a t u r e .  The i o d o c o m p o u n d  ( I V )  r e a c t e d  w i t h  s o d i u m  
( C )  c y a n i d e  i n  a n h y d r o u s  d i m e t h  l f o r m a m i d e  ( 1 9 )  t o  g i v e  2 - d e o x y  
3 , 4 - 5 , 6 - d i - O - i s o p r o p y l  i d e n e - D - ( l - ' ' C )  g l u c o n o n i t r i l e  ( V )  w i t h  a 
y i e l d  o f  7 5  t o  80 X b a s e d  o n  c y a n i d e .  T h i s  n i t r i I c  was c o n v e r t e d  
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i n t o  2 - d e o x y - D - (  1 - 1 4 C )  g l u c o s e  ( V I )  b y  h e m i h y d r o g e n a t i o n  ( 2 5 )  
u s i n g  P a l l a d i u m  c a t a l y s t  i n  d i l u t e  h y d r o c h l o r i c  a c i d  w i t h  t h e  
s i m u l t a n e o u s  r e m o v a l  o f  t h e  d i - 0 - i s o p r o p y l i d e n e  g r o u p s .  The  u s e  o f  
P a l l a d i u m  b l a c k ,  a m i l d  c a t a l y s t ,  a v o i d e d  o v e r r e d u c t i o n  o f  t h e  
n i t r i l e  g r o u p  t o  t h e  a m i n o  g r o u p  ( 2 0 ) .  The  y i e l d  o f  t h i s  l a s t  s t e p  
was 40 t o  5 0  % b a s e d  o n  n i t r i l e  a n d  a b o u t  30 % b a s e d  o n  c y a n i d e .  
The  r a d i o c h e m i c a l  p u r i t y  o f  ( V I )  was 9 8  %. 

I n  summary ,  t h e  s y n t h e s i s  o f  2 - d e o x y - D - (  1 - 1 4 C ) - g l  u c o s e  
h e r e  d e s c r i b e d  was c a r r i e d  o u t  w i t h  t w o  a c t i v e  s t e p s  o f  r e s p e c t i v e -  
l y  t w o  m i n u t e s  ( n i t r i l e )  a n d  t e n  m i n u t e s  ( r e d u c t i o n )  a n d  w i t h  a 
p u r i f i c a t i s n  o f  f i v e  m i n u t e s  b y  h i g h  p e r f o r m a n c e  1 i q u i d  c h r o m a t o -  
g r a p h y  ( H P L C ) .  The  f i r s t  a t t e m p t s  t o  f u r t h e r  r e d u c e  t h e  d u r a t i o n  o f  
o t h e r  c h e m i c a l  o p e r a t i o n s  ( e x t r a c t i o n ,  e v a p o r a t i o n ,  n e u t r a l i z a t i o n )  
s h o w e d  t h a t  a l l  t h e  s t e p s  c a n  b e  c a r r i e d  o u t  w i t h i n  o n e  h o u r ,  t h a t  
i s  t h e  l i m i t  o f  t i m e  a l l o w e d  b y  t h e  "C n u c l e u s  h a l f - l i f e .  ( s e e  
Scheme I ) .  

EXPERIMENTAL 

T h e  d i f f e r e n t  s t a g e s  o f  t h e  s y n t h e s i s  w e r e  c h e c k e d  b y  
c h r o m a t o g r a p h i c  m e t h o d s  (TLC,VPC a n d  HPLC) .  The  i d e n t i t y  o f  a l l  
p r e p a r e d  p r o d u c t s  was c o n f i r m e d  b y  1 3 C - N M R  u s i n g  a V A R I A N  CFT 20 
s p e c t r o m e t e r  a t  20  MHz a n d  b y  m a s s  s p e c t r o m e t r y  u s i n g  a V A R I A N  C H  
7A s p e c t r o m e t e r .  

T h i n - l a y e r  c h r o m a t o g r a p h y  ( T L C )  was c a r r i e d  o u t  u s i n g  
M E R C K  s i l i c a g e l  6 0  F 2 5 4  g l a s s  p l a t e s  a n d  a 50 % s u l f u r i c  a c i d  
s o l u t i o n  a s  s p r a y  r e a g e n t  f o r  t h e  11, 111, I V ,  a n d  V s t e p s .  SCHLEI -  
C H E R  a n d  SCHULL F 1 4 4 0  LS 2 5 4  c e l l u l o s e  s h e e t s  a n d  a 1 % a n i s i d i n e  
h y d r o c h l o r i d e  s o l u t i o n  a s  s p r a y  r e a g e n t  w e r e  u s e d  f o r  s t e p  V I .  
R a d i o a c t i v i t y  o n  c h r o m a t o g r a m s  was d e t e c t e d  w i t h  a "CHROMELEC 1 0 1 "  
r a d i o c h r o m a t o g r a m  r e a d e r .  The  s e p a r a t i o n  o f  V I  i n  t h e  u l t i m a t e  s t e p  
was c a r r i e d  o u t  b y  HPLC u s i n g  t h e  WATERS ASSOCIATES c h r o m a t o g r a p h  
e q u i p p e d  w i t h  a r e f r a c t i v e  i n d e x  d e t e c t o r  a n d  a P A R T I S I L  P X S  1 0 / 2 5  
P A C  WHATMAN c o l u m n  e l u t i n g  w i t h  A c e t o n i t r i l e  : W a t e r  ( 8 0  : 2 0 )  a t  
1 .5  m l / m i n .  1 3 C - N M R  c h e m i c a l  s h i f t s  w e r e  m e a s u r e d  f r o m  t h e  p r o t o n  
d e c o u p l e d  s p e c t r a  w i t h  B e n z e n e  a t  1 2 8 . 6 8  ppm f r o m  TMS. The  s p e c t r a  
w i t h  p r o t o n  c o u p l i n g  w e r e  t a k e n  w i t h  o f f - r e s o n a n c e .  U s u a l l y  1 6  K 
d a t a  p o i n t s ,  s p e c t r a l  w i d t h  o f  4500 Hz, 30" p u l s e  ( 1 0  s )  a n d  2 0 0 0 0  
p u l s e s  w e r e  u s e d .  

2 , 3 - 4 , 5 - d i - O - I S O P R O P Y L I D E N E - D - A R A B I T O L  ( 1 1 )  

N A K A G A W A  e t  a1 . ( 2 2 ) .  
was p r e p a r e d  f r o m  D - a r a b i t o l  ( I )  ( J .T .  BAKER) a c c o r d i n g  t o  
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TLC was c a r r i e d  o u t  o n  s i l i c a g e l  p l a t e s  i n  a Benzene  : 
O i e t h y l e t h e r  ( 7 5 : 2 5 )  s o l v e n t  s y s t e m .  Vapor p h a s e  c h r o m a t o g r a p h y  
( V P C )  was p e r f o r m e d  a t  2 0 5 "  C o n  a M I C R O T E K  220 c h r o m a t o g r a p h  w i t h  
i o n i s a t i o n  d e t e c t i o n .  The column was p a c k e d  w i t h  C A R B O W A X  20 M 10 4 
TLC and V P C  showed two p e a k s .  The o v e r a l l  y i e l d  of  t h e  two p r o d u c t s  
was 8 1  %. T h e s e  two p r o d u c t s  were  i d e n t i f i e d  by 1 3 C - N M R  s p e c t r a .  

NMR c h e m i c a l  s h i f t s  : 
* D - a r a b i t o l  ( D 2 0 )  : 

6 = 69 .52  p p m  ( C 3 )  ; 6 =  69.06 p p m  (C,) ; 
6 = 68.82 ppm (C,) ; 6 = 61 .58  pprn (C,) ; 
6 = 6 1 . 5 0  p p m  ( C 5 ) .  

6 = 82.00 p p m  ( C , )  ; 6 = 78.63 p p m  ( C 3 1  ; 
6 = 77 .79  ppm (C,) ; 6 = 68.19 p p m  ( C , )  ; 
6 = 6 3 . 1 9  p p m  (Cl ) .  

6 = 77.65 p p m  (C,) ; 6 = 77 .02  p p m  (C,) ; 
i, = 73 .30  ppm ( C 3 )  ; 6 = 6 8 . 0 0  p p m  ( C , )  ; 
6 = 66.67 p p m  ( C 5 ) .  

* 2,3-4,5-di-O-isopropylidene D - a r a b i t o l  : 

* 1 , 2 - 4 , 5 - d i - O - i s o p r o p y l i d e n e - D - a r a b i l o l  : 

2 , 3 - 4 , 5 - d i - O - I S O P R O P Y L I D E N E - l - O - M E T H A N E  SULFONYL-D-ARABITOL ( 1 1 1 )  
was p r e p a r e d  from t h e  m i x t u r e  o f  t h o  two i s o m e r s  o b t a i n e d  

i n  t h e  p r e v i o u s  s t e p  by f o l l o w i n g  t h e  method o f  CEGLA and MANGOLD 
(23). T L C  was c a r r i e d  o u t  on s i l i c a g e l  p l a t e s  i n  a C y c l o h e x a n e  : 
D i e t h y l -  e t h e r  ( 5 0 : 5 0 )  s o l v e n t  s y s t e m .  Two s p o t s  were  d e t e c t e d  
( o v e r a l l  y i e l d  : 8 9  X). 

The p u r i f i c a t i b n  was made o n  a M E R C K  s i l i c a  H column w i t h  
t h e  same s o l v e n t  s y s t e m .  Two p r o d u c t s  were  o b t a i n e d ,  one  was t h e  
r e q u i r e d  p r o d u c t  : 111 ( c h e c k e d  by NMR) and amounted  t o  2 / 3  o f  t h e  
t o t a l  q u a n t i t y .  

NMR c h e m i c a l  s h i f t s  : 
* 2 , 3 - 4 , 5 - d i - O - i s o p r o p y l i d e n e - l - O - m e t h a n e  s u l f o n y l - D - a r a b i t o l  

6 = 110 .50  and 110 .80  p p m  (C i s o p r o p y l . )  ; 
6 = 79.32 p p m  (C,) ; 6 = 78.15 ppm (C,) ; 
6 = 77 .94  p p m  ( C , )  ; 6 = 69.75 p p m  (C,) ; 
6 = 68 .52  p p m  ( C , )  ; 6 = 37.68 p p m  (S02CH3)  ; 
6 = 2 7 . 7 1  ppm - 27.56 p p m  - 27.38 ppm - 28 .85  p p m  

(CH3 i s o p r o p y l  . 
* 1 , 2 - 4 , 5 - d i - O - i s o p r o p y l i d e n e - 3 - O - m e t h a n e  s u l f o n y l - D - a r a b i t o l  

5 = 1 1 0 . 3 2  p p m  ( C  i s o p r o p y l . )  ; 6 = 81 .57  p p m  (C,) ; 

6 = 3 9 , 5 4  p p m  ( S 0 2 C H 3 )  ; 6 = 27 .11  ppm - 26.80 p p m  
6 = 67 .03  p p m  ( C , )  , 6 = 66 .72  p p m  (C,) ; 

- 26 .29  p p m  - 26 .07  p p m  ( C H 3  i s o p r o p y l . )  
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1 - D E O X Y - 2 , 3 - 4 , 5 - d i - 0 - I S O P R O P Y L I D E N E - l - ~ O D O - D - A R A ~ I T O L  ( I V )  
was p r e p a r e d  a c c o r d i n g  t o  BAYLY and  T U R N E R  ( 1 9 ) .  The c a r -  

b o n  t e t r a c h l o r i d e  e x t r a c t s  w e r e  f i l t e r e d  and  e v a p o r a t e d  t o  d r y n e s s .  
A b r o w n - o r a n g e  c o l o u r e d  s y r u p  was o b t a i n e d  ( y i e l d  113 % ) .  

TLC was c a r r i e d  o u t  on M E R C K  s i l i c a g e l  p l a t e s  w i t h  c h l o r o -  
f o r m  a s  e l u e n t  s o l v e n t .  The p u r i f i c a t i o n  was p e r f o r m e d  on a M E R C K  
s i l i c a  H c o l u m n  w i t h  t h e  same s o l v e n t  t o  e l i m i n a t e  t h e  r e s i d u a l  
m e s y l a t e .  T h i s  i o d o  compound was s t o c k e d  a t  4 "  C ,  i n  d a r k n e s s ,  i n  
c h l o r o f o r m  s o l u t i o n ,  a t  a c o n c e n t r a t i o n  o f  333 m o l e s / m l .  

2-DEOXY - 3 , 4 - 5 , 6 - d i  -0-ISOPROPYL I D E N E - D -  ( 1 -14C)  GLUCONONITR I L E  ( V  ) 
I n  a s m a l l  p e a r - s h a p e d  f l a s k ,  15 ~1 ( 5  u m o l e s )  o f  s t o c k  

c h l o r o f o r m  s o l u t i o n  o f  I V  w e r e  t a k e n  t o  d r y n e s s  u n d e r  r e d u c e d  p r e s -  
s u r e .  The r e s i d u e  was t h e n  d i s s o l v e d  i n  200  v 1  o f  a n h y d r o u s  d i m e -  
t h y 1  f o r m a m i d e .  I n  a n o t h e r  s i m i l a r  f l a s k ,  w e r e  e v a p o r a t e d  t o g e t h e r  
10  v l  ( 4  v m o l e s )  o f  a non r a d i o a c t i v e  s o d i u m  c y a n i d e  s o l u t i o n  i n  
m e t h a n o l  ( 2 0  mg /m l )  and  1 0  v 1  o f  h y d r o x y d e  f r e e  s o d i u m  ( 1 4 C ) -  
c y a n i d e  s o l u t i o n  ( 3 3  U C i  ; 0.74 u r n o l e ) .  

The s o l u t i o n  o f  ( I V )  i n  a n h y d r o u s  d i m e t h y l f o r m a m i d e  (DMF) 
was a d d e d  o n t o  t h e  d r y  c y a n i d e .  The f l a s k  was t h e n  s t o p p e r e d  a n d  
p l u n g e d  i n  an o i l  b a t h  a t  100"  C f o r  2 m i n u t e s .  The y i e l d  o f  t h e  
r e a c t i o n  as  a f u n c t i o n  o f  t i m e  was s t u d i e d  b y  TLC ( s i l i c a g e l ,  c h l o -  
r o f o r m ) .  The maximum y i e l d  was o b t a i n e d  a f t e r  2 m i n u t e s  ( 7 5  - 80 % 
b a s e d  on  c y a n i d e ) .  A l o n g e r  p e r i o d  o f  h e a t i n g  r e s u l t e d  i n  t h e  f o r -  
m a t i o n  o f  a n o t h e r  u n i d e n t i f i e d  p r o d u c t  w i t h  a r e d u c t i o n  i n  t h e  
y i e l d  o f  ( V ) .  

The D M F  s o l u t i o n  was i m m e d i a t e l y  s t i r r e d  w i t h  200 111 o f  
d i s t i l l e d  w a t e r .  T h i s  m i x t u r e  was e x t r a c t e d  w i t h  2 m l  o f  d i e t h y l -  
e t h e r  i n  f o u r  0.5 m l  p o r t i o n s .  The a c t i v i t y  i n  t h e  e t h e r e a l  p h a s e  
was a b o u t  70 % o f  t h e  t o t a l .  The d i e t h y l e t h e r  e x t r a c t s  w e r e  t r a n s -  
f e r r e d  and  e v a p o r a t e d  i n  t h e  r e d u c t i o n  f l a s k  u n d e r  n i t r o g e n .  

NMR c h e m i c a l  s h i f t s  : 
6 = 118.10 ppm (CN)  ; 
6 = 111.70 ppm - 111 .20  ppm (C i s o p r o p y l . )  ; 
6 = 41.80 ppm ( C 2 )  ; 6 = 38.15 ppm (C,) ; 
6 = 37.00 ppm f C 3 )  ; 6 = 69.15 ppm (C, + C 5 f  ; 
6 = 28.05 ppm - 27.95 ppm - 26 .20  ppm - 23  ppm 

(CH3 i s o p r o p y l  . . 

2-DEOXY-D-(1-14C) GLUCOSE ( V I )  
C a t a l y s t ,  p r e s s u r e ,  t e m p e r a t u r e  and  t i m e  i n f l u e n c e s  o n  t h e  

r e a c t i o n  y i e l d  were  s t u d i e d .  
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To t h e  p r e v i o u s  r e s i d u e  w e r e  added  3 0 0  u1 o f  HC1 0.5 N and  
5 mg o f  P a l l a d i u m  B l a c k  (MERCK a r t .  8 0 7 1 0 4 ) .  The m i x t u r e  was h y d r o -  
g e n a t e d  a t  a t m o s p h e r i c  p r e s s u r e  and  9 5 "  C f o r  10 m i n u t e s .  I t  was 
t h e n  f i l t e r e d  t h r o u g h  a s m a l l  c o l u m n  o f  D O W E X  O H -  r e s i n .  The 
e l u a t e  was e v a p o r a t e d  t o  d r y n e s s .  

I n  p r e l i m i n a r y  r u n s ,  TLC was c a r r i e d  o u t  on  c e l l u l o s e  
s h e e t s  i n  an E t h y l a c e t a t e  : P y r i d i n e  : W a t e r  ( 7 0 : 3 0 : 2 0 )  s o l v e n t  
s y s t e m .  2 - d e o x y g l u c o s e  a t  t h e  same R F  t h a t  o f  a r e f e r e n c e  s t a n -  
d a r d  was l o c a t e d  ( b r o w n  v i o l e t  c o l o u r )  b y  s p r a y i n g  w i t h  an a n i s i -  
d i n e  h y d r o c h l o r i d e  s o l u t i o n .  A t  t h i s  s t a g e ,  a r a d i o s c a n n i n g  o f  t h e  
TLC s h e e t s  showed t h a t  t h e  y i e l d  o f  ( V I )  was t o  4 0 - 5 0  % b a s e d  on 
n i t r i l e  ( V )  o r  3 0  % b a s e d  on s o d i u m  c y a n i d e .  O t h e r  p r o d u c t s  w e r e  
p r e s e n t  : t h e  c o r r e s p o n d i n g  amine ,  (l-amino-1,2-di-deoxy-D-gluci- 
t o l l  a s m a l l  amount  o f  g l u c o n o n i t r i l e  and  an u n i d e n t i f i e d  i m p u r i t y .  

The p u r i f i c a t i o n  o f  ( V I )  was p e r f o r m e d  b y  HPLC w i t h  r e -  
f r a c t i v e  i n d e x  and  r a d i o a c t i v i t y  d e t e c t o r s .  An a n a l y t i c a l  PARTIS IL  
P X S  1 0 / 2 5  P A C  WHATMAN c o l u m n  was u s e d  w i t h  an e l u t i o n  s y s t e m  ( 1 . 5  
m l / m i n )  A c e t o n i t r i l e  : W a t e r  ( 8 0 : 2 0 )  a d j u s t e d  a t  pH 5 b y  H3P04. 
The e l u t i o n  t i m e  o f  ( V I )  was 5 m i n u t e s .  The peak  c o r r e s p o n d i n g  t o  
( V I )  was c o l l e c t e d  and  i t s  p u r i t y  c o n f i r m e d  by TLC and  a u t o r a d i o -  
g r a p h y  ( 9 8  % ) .  

NMR c h e m i c a l  s h i f t s  : 
* 2 - d e o x y - 0 -  f - g l u c o s e  ( D 2 0 )  

6 = 93.80 ppm (C, ; 6 =  78.00 ppm (C,) ; 
6 = 72.00 ppm (C3  ; 6 =  68.00 ppm ( C 4 )  ; 
6 = 68.91 ppm (C6  ; 6 =  39.20 ppm (C2). 

6 = 91.40 ppm (C,) ; 6 =  71.20 ppm ( C 3 )  ; 
6 = 71.00 ppm ( C 5 )  ; 6' 70.60 ppm ( C 4 )  ; 
6 = 61.00 ppm ( C 6 )  ; 6 =  37.00 ppm ( C 2 ) .  

6 = 98.80 ppm ( C 3 )  ; 6 =  97,OO ppm (C,) ; 
6 = 93.95 ppm ( C 4 )  ; 6 =  88.99 ppm ( C 6 )  ; 
6 = 63.35 ppm (C,) ; 6 =  56.37 ppm (Cl). 

* 2 - d e o x y - 0 -  CX - g l u c o s e  ( D 2 0 )  

* l-amino-1,2-di-deoxy-D-glucitol 
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