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ABSTRACT 

M e t h y l  2 - a c e t a m i d o - 2 , 3 - d i d e o x y - M - D - g l u c o p y r a n o s i d e s  
h a v e  b e e n  o b t a i n e d  b y  a n  e l i m i n a t i o n  r e a c t i o n  o f  t h e  
c o r r e s p o n d i n g  3 - 0 - m e s y l a l l o p y r a n o s i d e  w i t h  N a H  o r  DBU 
f o l l o w e d  b y  h y d r o g e n a t i o n  o v e r  P d / C .  R e a c t i o n  o f  2-  
acetamido-2-deoxy-3-O-~esylallopyranosides w i t h  
i n o r g a n i c  a z i d e s  u n d e r  p h a s e  t r a n s f e r  r e a c t i o n  
c o n d i t i o n s  a f f o r d e d  2-acetamido-3-azido-2,3-dideoxy- 
g l u c o p y r a n o s e s  w h i c h  a f t e r  h y d r o g e n a t i o n  o v e r  P d / C  g a v e  
2 - a c e t a m i d o - 3 - a m i n o - 2 , 3 - d i d e o x y - D - g l u c o p y r a n o s e s .  - 

INTRODUCTION 

I n  r e l a t i o n  t o  a m i n o g l y c o s i d e  a n t i b i o t i c s :  r e m o v a l  

o f  t h e  h y d r o x y l  g r o u p  a t  C - 3  of a m i n o s u g a r s  is of 

i n t e r e s t  d u e  t o  t h e  m a r k e d  a c t i v i t i e s  o f  3 ' - d e O x y  

d e r i v a t i v e s  a g a i n s t  r e s i s t a n t  b a c t e r i a .  T h e s e  3 ' - d e o x y  

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

l i v i d o m y c i n , 2  t o b r a m y c i n , 3  a n d  i s t a m y c i n , 4  a n d  semi- 

s y n t h e t i c  a n t i b i o t i c s ,  e . g .  3 ' - d e o ~ y k a n a m y c i n s ~  a n d  3 ' -  

d e o x y b u t y r o s i n s .  C h e m i c a l  d e o x y g e n a t i o n s  a t  C - 3 '  h a v e  

b e e n  c a r r i e d  o u t  b y  r a d i c a l - t y p e  r e a c t i o n s 6  a n d  b y  SN2 

p r o c e s s e s .  I n  t h i s  p a p e r  we d e s c r i b e  a n  e f f i c i e n t  

m e t h o d  f o r  d e o x y g e n a t i o n  a t  C - 3  w h i c h  i n v o l v e s  t h e  
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462 CALVO-MATEO, CAMARASA, AND DE LAS H E M S  

s e l e c t i v e  E 2  e l i m i n a t i o n  o f  a s u l f o n y l o x y  g r o u p  a t  t h a t  

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

s u g a r .  We a l s o  r e p o r t  t h e  s e l e c t i v e  S 2 d i s p l a c e m e n t  o f  

t h e  C-3 m e t h a n e s u l f o n y l o x y  g r o u p  u n d e r  p h a s e  t r a n s f e r  

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

c a l l y  i m p o r t a n t  3 - s u b s t i t u t e d  d e r i v a t i v e s ,  s u c h  as 2 , 3 -  

d i a r n i n o - 2 , 3 - d i d e o x y p y r a n o s e s .  

N 

1 1  

RESULTS AND DISCUSSION 

S u i t a b l e  s t a r t i n g  c o m p o u n d s  f o r  t h e  E 2  a n d  SbJ2 

r e a c t i o n s  b e i n g  s t u d i e d  w e r e  a l l o p y r a n o s e  d e r i v a t i v e s  

h a v i n g  g o o d  l e a v i n g  g r o u p s  a t  C-3 .  A t t e m p t s  t o  p r e p a r e  

t h e  3 - h a l o a l l o s a m i n e  d e r i v a t i v e  6 b y  r e a c t i o n  of t h e  

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

t r i p h e n y l p h o s p h i t e  h a l o g e n a t i o n  r e a g e n t s  ( (C  H ) P/CC14, 

( C 6 H 5 0 ) 3 P / B r 2 ,  ( C  H 0 )  P / 1 2 ) )  w e r e  u n s u c e s s f u l ,  p r e s u m a -  

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

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

C-3.” I n  c o n t r a s t ,  f o r m a t i o n  o f  t h e  3 -b romo-p -p&o-py -  

ranos ide  - 3 d i d  occur  by r e a c t i o n  o f  t h e  c o r r e s p o n d i n g  m e t h y l  /&E- - 
g l u c o p y r a n o s i d e  2 w i t h  ( C  H O ) 3 P / B r 2 .  The a110 c o n f i g u r a -  

t i o n  o f  - 3 was e s t a b l i s h e d  b y  ’H NMR s p e c t r o s c o p y  s i n c e  H-3 

6 5 3  

6 5  3 

- 

6 5  - 

a p p e a r e d  a s  a d o u b l e t  o f  d o u b l e t s  w i t h  v a l u e s  o f  J a n d  
2 , 3  

o f  1 . 6  a n d  2 . 0  H z .  The p - a n o m e r i c  c o n f i g u r a t i o n  was J 3 , 4  
shown b y  J1,2= 8 H z .  Due t o  t h e  l o w  y i e l d  o f  3 ( 3 6 % ) ,  - 
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3-DEOXY DERIVATIVES 4 6 3  

1 3  
t h e  3-0-mesyl-~-acetyl-d-~-allosamine - - d e r i v a t i v e  5 
was used  a s  s t a r t i n g  m a t e r i a l .  Compound 5 was o b t a i n e d  

i n  3 s t e p s  and 61% t o t a l  y i e l d  f r o m  t h e  r e a d i l y  

a c c e s i b l e  m e t h y l  Z-acetamid0-4,6-g-benzylidene-Z-deoxy- 
K - D - g l u c o p y r a n o s i d e  - (1). 

E l i m i n a t i o n  o f  t h e  a x i a l l y  o r i e n t e d  3 -0 -mesy l  - 

g r o u p  was a c c o m p l i s h e d  b y  t r e a t m e n t  o f  5 w i t h  s t r o n g  

b a s e s  such  a s  sod ium h y d r i d e ,  i n  1 , 2 - d i m e t h o x y e t h a n e ,  

o r  1 , 5 - d i a z a b i c y c l o  [ 5 . 4 . 0 ]  undec-5-ene (DBU), i n  

d i m e t h y l f o r m a m i d e ,  and a f f o r d e d  t h e  2 , 3 - u n s a t u r a t e d  

g l u c o s a m i n e  - 7 i n  97% and 83% y i e l d ,  r e s p e c t i v e l y .  The 

p r e s e n c e  o f  t h e  o l e f i n i c  d o u b l e  bond o f  was deduced  

b y  'H NMR and c o n f i r m e d  b y  r e d u c t i o n  o f  t h e  d o u b l e  bond .  

C a t a l y t i c  h y d r o g e n a t i o n  o f  o v e r  10% p a l l a d i u m  on 

c h a r c o a l  a f f o r d e d  t h e  r e d u c e d  compound 8 i n  78% y i e l d .  

The u s e  o f  h i g h e r  t e m p e r a t u r e s  and h y d r o g e n  p r e s s u r e s  

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

o f  t h e  4 , 6 - C - b e n z y l i d e n e  g r o u p  t o  g i v e  m e t h y l  2- 
acetamido-2,3-dideoxy-u-Q-ribo-hexopyranoside _ -  - 9. The 

c o n f i g u r a t i o n  o f  t h e  new a s y m m e t r i c  c e n t e r  a t  C-2 was 

d e t e r m i n e d  b y  'H NMR and c o n f i r m e d  b y  c o m p a r i s o n  w i t h  

7-9 The s t e r e o -  8 -10 ,14  and 9 .  p u b l i s h e d  d a t a  f r o m  8 - - 
s e l e c t i v e  r e d u c t i o n  o f  7 t o  8 i s  i n  ag reemen t  w i t h  

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

t h e  d o u b l e  bond ,  o p p o s i t e  t o  t h e  a x i a l l y  o r i e n t e d  1-0- - 

m e t h y l  g r o u p .  

- - 

T r e a t m e n t  o f  7 w i t h  h o t  aqueous a c e t i c  a c i d  - 
a f f o r d e d  m i x t u r e s  o f  compounds f r o m  w h i c h  m e t h y l  2- 

acetamido-2,3-dideoxy-q-g-erythro- and - t h r e o - h e x - 2 -  

e n o p y r a n o s i d e s  - 1 0  and - 11 and m e t h y l  3 ,4 -d ideoxy -U-g -  - 

g l y c e r ~ h e x - 3 - e n o p y r a n o s - 2 - u l o s i d e  13 were  i d e n t i f i e d .  

TLC and 'H NMR m o n i t o r i n g  o f  t h i s  r e a c t i o n  i n d i c a t e d  

t h e  i n i t i a l  f o r m a t i o n  o f  10 f o l l o w e d  b y  t h e  appearance  

o f  11 and t h e n  1 3 .  Enone 1 3  was t h e  o n l y  d e t e c t a b l e  - - - 
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464 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

compound a f t e r  3 0  m i n  o f  a c i d i c  t r e a t m e n t .  Compound 11 

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

a l l y l i c  q u a s i - e q u a t o r i a l  4-OH of  t h e  e r y t h r o  compound 2 
t o  t h e  t h e r m o d y n a m i c a l l y e m o r e  s t a b l e  q u a s i - a x i a l  o r i e n -  

t a t i o n . 1 5  The s t e r e o c h e m i s t r y  a t  C-4  o f  - 10 and - 11 was 

d e t e r m i n e d  f r o m  t h e  ’H NMR s p e c t r a  o f  t h e  compounds. The 

o l e f i n i c  H-3 p r o t o n s  a p p e a r e d  as  d o u b l e t s ,  

- 10 and J3,4= 6 . 0  Hz f o r  - 11, 

and q u a s i - e q u a t o r i a l  r e l a t i o n s h i p  o f  H-4  i n  10 and 11, r e s -  

p e c t i v e l y .  The f o r m a t i o n  o f  1 3  c a n  be e x p l a i n e d  b y  h y d r o -  

l y s i s  of 10 o r  11 i n  t h e  aqueous  medium t o  t h e  k e t o n e  z, 
f o l l o w e d  b y  a d e h y d r a t i o n  s t e p .  The f o r m a t i o n  o f  s i m i l a r  

J 3 , 4 =  Hz fo r  
i n d i c a t i n g  t h e  q u a s i - a x i a l  

- - 

- 

- - 
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3-DEOXY DERIVATIVES 465 

enone pyranosides from ketosugar derivatives, under aci- 
cid conditions, has been described.16 Nevertheless, the 
formation of 13 could also be explained by an inverse 
sequence of reactions, i.e. first dehydration of - 10 o r  - 1 1  
to give enimide 12a followed by hydrolysis to afford 13. 

- 

- 

Several attempts were made to prepare methyl 
and benzyl 2-acetamido-3-azido-2,3-dideoxy-~-p-gluco- 
pyranosides and - 1717 by treatment o f  the-correspon- 
ding 3-O-mesyl-#-~-allopyranosides - - 5 and 16 with sodium 
azide in various organic solvents; N,N-dimethylforma- - 

mide17a ( D M F ) ,  d i m e t h y l ~ u l f o x i d e ’ ~ ~ - ( D M S O ) ,  hexamethyl- 
phosphoric triamidei3 ( H M P T ) ,  acetonitrile, and 1,2-di- 
methoxyethane. However, in our hands displacement and 
elimination products were formed in aproximately equal 
amounts, with overall product recovery only 60-70%. Thus, 
a method more selective to displacement was investigated. 

Methyl 3-azido-U-E-glucopyanoside - 14 was prepared 
in 81% yield by reaction of 2 with sodium azide under 
phase transfer catalysis conditions, using tetrabutyl- 
ammonium hydrogensulfate in 1,2-dimethoxyethane/water. 
The use of other catalysts such as tetraethylammonium 
bromide, benzyltrimethylammonium bromide o r  benzyltri- 
ethylammonium chloride required longer reaction times, 
but also gave good yields. Similarly, reaction of 16 
with lithium azide in acetonitrile in the presence of 
tetrabutylammonium hydrogensulfate afforded benzyl 3- 
azido-g-E-glucopyranoside - E in 70% yield. 
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466 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

C a t a l y t i c  h y d r o g e n a t i o n  o f  t h e  a z i d e  - 1 4  o v e r  10% 

p a l l a d i u m  o n  c h a r c o a l  gave m e t h y l  2 -ace tarn ido-3-amino-  

4 , 6 - 0 - b e n z y l i d e n e - 2 , 3 - d i d e o x y - d - D - g l u c o p y r a n o s i d e ,  - - 15, 
i n  79% y i e l d .  

EXPERIMENTAL 

M e l t i n g  p o i n t s  were  measured  w i t h  a K o f l e r  h o t -  

s t a g e  a p p a r a t u s  and a r e  u n c o r r e c t e d .  

were  r e c o r d e d  w i t h  V a r i a n  EM-390 ( 9 0  MHz) and B r u k e r  WM 

360 ( 3 6 0  MHz) s p e c t r o m e t e r s  u s i n g  Me4Si  a s  a n  i n t e r n a l  

s t a n d a r d .  UV a b s o r p t i o n  s p e c t r a  were  t a k e n  w i t h  a P e r k i n -  

E l m e r  402  s p e c t r o p h o t o m e t e r .  I R  s p e c t r a  were  r e c o r d e d  

w i t h  a P e r k i n - E l m e r  257 s p e c t r o p h o t o m e t e r .  A n a l y t i c a l  

TLC was p e r f o r m e d  on a l u m i n i u m  s h e e t s  c o a t e d  w i t h  a 0 . 2  

mm l a y e r  o f  s i l i c a  g e l  60 F254 p u r c h a s e d  f r o m  M e r c k  and 

p r e p a r a t i v e  TLC on g l a s s  p l a t e s  c o a t e d  w i t h  a 2 mm l a y e r  

o f  s i l i c a  g e l  PF254 ( M e r c k ) .  Compounds were  d e t e c t e d  

w i t h  a U V  l i g h t  ( 2 5 4  nm) o r  b y  s p r a y i n g  t h e  p l a t e  w i t h  

a e t h a n o l - s u l f u r i c  a c i d  ( 3 : 7 )  m i x t u r e  and h e a t i n g .  

'H NMR s p e c t r a  

M e t h y l  2-acetamido-4,6-0-benzylidene-3-bromo-2,3- 
d i d e o x y - f i - Q - a l l o p y r a n o s i d e  ( 3 ) .  A c o o l e d  ( i c e  b a t h )  

m i x t u r e  o f  m e t h y l  Z-acetamid0-4,6-g-benzylidene-Z-deoxy- 
p - g - g l u c o p y r a n o s i d e  ( 1  g ,  3 . 1  mrno l ) ,  t r i p h e n y l p h o s p h i t e  

( 1 ; 2 4  g ,  4 mmo l )  and 1 , 2 - d i m e t h o x y e t h a n e  ( 1 5  mL) was 

t r e a t e d  w i t h  b r o m i n e  ( 0 . 3  mL, 6 m m o l ) .  The r e a c t i o n  

m i x t u r e  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  t w o  h ,  

and t h e n  passed  t h r o u g h  an  A m b e r l i t e  IR -45  ( 1 0  g )  co lumn.  

The e l u a t e  was c o n c e n t r a t e d  a t  r e d u c e d  p r e s s u r e  t o  g i v e  

a s y r u p  w h i c h  was p u r i f i e d  b y  p r e p a r a t i v e  T L C  u s i n g  

EtOAc: hexane  ( 5 : 2 )  to g i v e  3 ( 0 . 4 3  g ,  36%): mp 160 OC 

( f r o m  n -p ropano l ) ; [ o i )  - 44.7 '  ( c  - 1, c h l o r o f o r m ) ;  'H NMR 

d a t a  [(CD3)2SO] : 6  1 . 9 0  ( s ,  3H, N A c ) ,  3 . 4 1  ( s ,  3H, O M e ) ,  

3 .70  - 4 . 3 5  (m, 5H, H-2, H-4, H-5, H - 6 ) ,  4 .69  ( d ,  I H ,  

D 
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3-DEOXY DERIVATIVES 46 7 

H - I ,  J1,2= 8 H z ) ,  4 . 8 5  ( d d ,  I H ,  H-3,  J2 ,3 ,  J 3 , 4 =  1 . 6 ,  

2.0 H z ) ,  5 . 7 5  ( s ,  l H ,  E - P h ) ,  7 . 4 3  ( m ,  5H, C 6 H 5 ) ,  8 . 2 3  

( d ,  I H ,  NH, JNH,2= 7 . 5  H z ) .  

A n a l .  C a l c d  f o r  C16H20BrN05 : C,  4 9 . 7 0 ;  H,  5 . 2 1 ;  

B r ,  2 0 . 1 8 ;  N, 3 . 6 2 .  Found:  C ,  4 9 . 6 9 ;  H,  5 . 3 5 ;  B r ,  1 9 . 7 4 ;  

N, 3 . 5 7 .  

M e t h v l  2-acetamido-4.6-0-benzvlidene-2-deoxv-3-0- 
m e t h y l s u l f o n y l - d , - p - a l l o p y r a n o s i d e  (5). A s o l u t i o n  o f  - 4 

( 0 . 6 5  g ,  2 mmol )  i n  d r y  p y r i d i n e  ( 1 5  mL) was t r e a t e d  

w i t h  m e s y l  c h l o r i d e  ( 0 . 4  g ,  5 mmol )  w i t h  c o o l i n g  ( i c e  

b a t h )  and t h e  s o l u t i o n  was k e p t  i n  t h e  r e f r i g e r a t o r  

o v e r n i g h t .  The r e a c t i o n  m i x t u r e  was p o u r e d  on  a w a t e r :  

i c e  ( 2 : l )  m i x t u r e  ( 1 0 0  mL) and e x t r a c t e d  w i t h  c h l o r o f o r m .  

The o r g a n i c  e x t r a c t s  were  washed r a p i d l y  w i t h  d i l u t e d  

s u l f u r i c  a c i d ,  an aqueous s o l u t i o n  o f  NaHC03 and w a t e r .  

The c h l o r o f o r m  s o l u t i o n  was d r i e d  o v e r  Na2S04,  f i l t e r e d  

and c o n c e n t r a t e d  t o  g i v e  ( 2 )  ( 0 . 6 1  g ,  7 6 % ) :  mp 1 8 4  - 1 8 5  

OC ( f r o m  EtOAc - hexane); [MjD+ 22O ( 2  1, c h l o r o f o r m ) ;  

l i t .13 mp 1 7 9  - 181.5 OCC,[qD+ 17O (5 0 . 5 ,  c h l o r o f o r m ) ;  'H 

NMR d a t a  r ( C D 3 ) 2 S O ]  : 6  1 . 9 1  ( s ,  3H, N A c ) ,  3 . 0 6  ( s ,  3H, 

CH3S03) ,  3 . 3 8  ( s ,  3H, OMe), 3 . 6 0  - 4.40 (m,  5H, H-2,  

= 4 H z ) ,  4 . 9 8  
1 , 2  

H-4,  H-5,  H - 6 ) ,  4 . 6 5  ( d ,  l H ,  H - I ,  J 

( d d ,  I H ,  H-3,  J = 1 . 5  and 2 . 4  H z ) ,  5 . 6 8  ( s ,  
3 , 4  

and J 
2 , 3  

I H ,  %-Ph) ,  7 . 3 8  ( m ,  5H, C 6 H 5 ) ,  7 . 6 0  ( d ,  I H ,  NH, J N H , 2 =  

8 . 5  H z )  

M e t h y l  Z-acetamido-4,6-0-benzylidene-2,3-dideoxy- 
d - E - e r y t h r o - h e x - 2 - e n o p y r a n o s i d e  -- (7). a )  A m i x t u r e  o f  - 5 

(0.2 g,  0 . 5  m m o l ) ,  sod ium h y d r i d e  (10 mg) and 1 , Z - d i -  

m e t h o x y e t h a n e  (10  mL) was s t i r r e d  f o r  12 h a t  room tem- 

p e r a t u r e .  The s o l v e n t  was removed a t  r e d u c e d  p r e s s u r e  

and t h e  r e s i d u e ,  d i s s o l v e d  i n  CHC13 (10  m L ) ,  was washed 

t w i c e  w i t h  10 mL o f  w a t e r .  The o r g a n i c  phase  was d r i e d  

o v e r  Na2S04,  and c o n c e n t r a t e d  t o  g i v e  1. ( 0 . 1 5  g ,  9 7 % )  

a s  a s o l i d :  mp 1 7 0 - 1 7 1  OC ( f r o m  EtOAc-hexane);"]  ,,+ 4 5 '  
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468 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

( 2  1, c h l o r o f o r m ) ;  UV A,,, (MeOH) = 2 3 5  n m  (E 

NMR d a t a  [ ( C D 3 ) 2 S O ]  : 6  1 . 9 7  ( s ,  3H, N A c ) ,  3 . 4 0  ( s ,  3H, 

OMe),  3 . 5 0  - 4 . 3 0  (rn,  4H, H-4,  H-5,  H - 6 ) ,  4 . 8 8  ( s ,  I H ,  

8 6 2 0 ) ;  'H 

- - 
3 9 4  H - I ) ,  5 . 6 4  ( s ,  I H ,  CH - - P h ) ,  6 . 4 2  ( d ,  I H ,  H-3, J 

1 . 5  H z ) ,  7 . 3 8  (m,  5H, C 6 H 5 ) ,  9 . 1 6  ( b r o a d  s ,  I H ,  N H ) .  

4 . 5 9 .  F o u n d :  C, 6 2 . 5 9 ;  H, 6 . 0 0 ;  N, 4 . 5 6 .  

A n a l .  C a l c d  f o r  CI6Hl9NO5: C, 6 2 . 9 5 ;  H ,  6 . 2 3 ;  N, 

b )  A s o l u t i o n  o f  5 ( 2  g ,  4 . 9  r n m o l ) ,  a n d  DBU ( 0 . 9 1  g ,  - 
6 m m o l )  i n  DMF ( 1 5  rnL) was h e a t e d  t o  r e f l u x  f o r  2 4  h a n d  

t h e n  t h e  s o l v e n t  was r e m o v e d .  A c h l o r o f o r m  s o l u t i o n  o f  

t h e  r e s i d u e  was w a s h e d  w i t h  w a t e r ,  d r i e d  o v e r  Na2S04 a n d  

c o n c e n t r a t e d  a t  r e d u c e d  p r e s s u r e .  The  p r o d u c t  7 was 

o b t a i n e d  i n  83% y i e l d  ( 1 . 2 4  g )  a f t e r  p r e p a r a t i v e  TLC 

u s i n g  EtOAc as t h e  e l u e n t .  

M e t h y l  2-acetarnido-4,6-0-benzylidene-2,3-dideoxy- 

a - Q - r i b o - h e x o p y r a n o s i d e  (8). To a s o l u t i o n  o f  - 7 ( 2  g, 

6 . 5  m m o l )  i n  E tOAc  ( 5 0  m L )  was a d d e d  10% Pd/C  ( 1  g ) ,  

a n d  t h e  m i x t u r e  was h y d r o g e n a t e d  a t  3 0  p s i  a n d  2 5  O C  

f o r  2 4  h .  The  c a t a l y s t  was r e m o v e d  by f i l t r a t i o n  a n d  

t h e  f i l t r a t e  c o n c e n t r a t e d  t o  g i v e  a s o l i d  w h i c h  was 

p u r i f i e d  by p r e p a r a t i v e  TLC u s i n g  E tOAc  as e l u e n t  t o  

a f f o r d  8 ( 1 . 5 7  g ,  7 8 % ) :  m p  2 4 2  - 2 4 3  OC ( d e c . )  ( f r o m  
n - p r ~ p a n o l - E t O A c ) ; [ w ] ~  + 52O (5 1, c h l o r o f o r m ) ;  l i t .  8 

mp 2 3 2  OC ( d e c . ) , [ w I D  + 5 1 . 1 '  ( c  - 0 . 8 6 ) ;  l i t . '  mp 2 4 5  OC 

(sub l . ) , [M]D + 55.5O ( c  - 0 . 9 5 ) ;  l i t . ' '  m p  2 6 4  oC,[d, + 
52O ( C  1 ) ;  l i t .14 mp 2 2 4  "C,[tX], + 53.7O ( c  1 ) ;  'H NMR 

J 3 a ,  3e= d a t a [  (CD312S0, 3 6 0  MHz ]  : 6  1.81 ( q ,  I H ,  H -3a ,  

11.4 H z ,  J3a,2= J3a,4= 11.6 H z ) ,  2 . 0 0  ( s ,  3H, N A c ) ,  2 . 1 9  

( d t ,  I H ,  H-3e,  J3e ,2=  4.4 H z ,  J3e,4= 5 . 0  H z ) ,  3 . 4 2  ( s ,  

3H, OMe),  3 . 6 0  - 3 . 8 0  (rn, 3H, H-5,  H - 6 ) ,  4 . 2 6  ( d t ,  I H ,  

-_ 

- 

- - 

1 1 . 5  H z ) ,  4 . 3 1  (rn, I H ,  H -2 ,  J1,2= 3 . 5  H z ,  4 , 5 =  H-4, J 

J2,NH= 8 . 3  H z ) ,  4 . 6 0  ( d ,  I H ,  H - I ) ,  5 . 7 4  ( d ,  I H ,  N H ) ,  

7 . 3 5  - 7 . 4 9  ( m ,  5H, C 6 H 5 ) .  

A n a l .  C a l c d  f o r  CI6Hz4NO5 : C, 6 2 . 5 4 ;  H, 6 . 8 4 ;  N, 
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3-DEOXY DERIVATIVES 469 

4.56. Found :  C, 62.90; H, 7.21; N, 4.35. 
M e t h y l  2-acetamido-2,3-dideoxy-4-p-ribo-hexopyra- 

n o s i d e  ( 9 ) .  A m i x t u r e  o f  1 (0.5 g ,  0.16 m m o l ) ,  EtOAc 

(25 mL) and 10% P d / C  (0.5 g )  was h y d r o g e n a t e d  a t  45 p s i  

and 35 OC f o r  30 h.  The c a t a l y s t  was removed b y  f i l t r a -  

t i o n  and t h e  f i l t r a t e  c o n c e n t r a t e d  t o  g i v e  9 (0.262 g ,  

73%): mp 210 - 211 OC ( f r o m  e t h a n o l ) ; [ a l D  + 138O ( 2  1 ,  
w a t e r ) ;  l i t . 7  mp 211 - 212 OC,[d], + 138O ( 2  1 ,  w a t e r ) ;  

l i t . *  mp 214 - 215 OC; l i t g  mp 208 - 210 oC,[Oi]D + 139' 
( 2  1 ,  w a t e r ) .  

T r e a t m e n t  o f  7 w i t h  aqueous  a c e t i c  a c i d .  A m i x t u r e  

o f  7 (1 g ,  3.28 mmol )  i n  70% aqueous a c e t i c  a c i d  (30 mL) 

was r e f l u x e d  f o r  20 m i n  and t h e n  p o u r e d  on  a s a t u r a t e d  

s o l u t i o n  o f  NaHC03 (200 m L ) .  The r e s u l t i n g  m i x t u r e  was 

e x t r a c t e d  w i t h  c h l o r o f o r m  and t h e  o r g a n i c  phase  d r i e d  

o v e r  Na2S04, c o n c e n t r a t e d  u n d e r  r e d u c e d  p r e s s u r e  and 

p u r i f i e d  b y  p r e p a r a t i v e  TLC u s i n g  EtOAc - hexane (3:l) 
a s  t h e  e l u e n t ,  t o  g i v e  13 (0.2 g,  40%): mp 60 - 61 OC 

( f r o m d i e t h y l  e ther -hexane) , [a ( ] ,  + 52O ( 2  1 ,  c h l o r o f o r m ) ;  

l i t . "  mp 60.5 - 61 OC,[R]~ + 54.65O Cc 5, c h l o r o f o r m ) .  

When a m i x t u r e  o f  compound - 7 ( 0 . 5  g ,  1.64 mrnol) i n  

70% aqueous  a c e t i c  a c i d  (25 mL) was h e a t e d  t o  95  O C  f o r  

5 m i n  and worked  up  a s  b e f o r e ,  a (2:l) m i x t u r e  o f  10 
and 1 1  (0.14 a .  39%) was o b t a i n e d :  'H NMR d a t a  f o r  - 10 

~- 

- 

- 

- I  - 
[(CD3)2SO] :6 1.92 
3.20 - 4.13 ( m ,  4 

6.21 ( d ,  IH, H-3, 
s ,  2H, O H ) ,  8.98 

[(CD,),SO]:& 1.90 
3.10 - 4.0 ( m ,  4H 

6.52 ( d ,  IH, H-3, 

( s ,  3H, N A c ) ,  3.31 ( s ,  3H, OMe), 

, H-4, H-5, H-6), 4.80 ( s ,  IH, H-I), 

J3,4= 2.1 H z ) ,  6.60 and 7.25 (2 b r o a d  

s ,  IH, NH) and 'H NMR d a t a  f o r  11 

( s ,  3H, N A c ) ,  3.30 ( s ,  3H, OMe), 
- 

H-4, H-5, H-6), 5.32 ( S ,  1H, H-I), 

J3.4= 6.0 Hz), 9.15 ( b r o a d  s, IH, NH). 
M e t h y l  2-acetamido-3-azido-4,6-O-benzylidene-2,3- 

d i d e o x y - c d - p g l u c o p y r a n o s i d e  (14). A m i x t u r e  o f  5 

(2 g ,  5 m m o l ) ) ,  sod ium a z i d e  ( 0 . 9 7  g ,  15 m m o l ) ,  and 
- - 

t e t r a b u t y l a m m o n i u m  h y d r o g e n s u l f a t e  (1.7 g, 5 mmol )  was 
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470 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

d i s s o l v e d  i n  a 1 , 2 - d i m e t h o x y e t h a n e - w a t e r  ( 1 : l )  s o l u t i o n  

( 2 0  mL). The m i x t u r e  was r e f l u x e d  f o r  48 h w i t h  v i g o r o u s  

s t i r r i n g .  The  p r e c i p i t a t e  hvh ich  a p p e a r e d  was r e m o v e d  

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

g i v e  14 ( 1 . 3 9  g ,  8 1 % )  a s  w h i t e  n e e d l e s :  mp 2 5 5  - 2 5 6  

OC; [a ID  + 38.7O ( c  - 1, c h l o r o f o r m ) ;  l i t . ' '  mp 2 5 3  - 2 5 5  

OC,[&] 

( N g ) ;  'H NMR d a t a  [ ( C D 3 ) 2 S O ] :  6 1 . 8 8  ( s ,  3H, N A c ) ,  3 . 3 4  

( s ,  3H, OMe),  3 . 5 7  - 4 . 2 5  .(m, 6H, H - 2 ,  H-3,  H-4, H-5, 

- 

+ 36O ( 2  1, c h l o r o f o r m ) ;  I R  ( K B r )  2 1 2 0  cm-' 

H - 6 ) ,  4 . 6 2  ( d ,  I H ,  H - l ,  J1,2= 3 . 5  H z ) ,  5 . 7 0  ( S ,  I H ,  E- 
P h ) ,  7 . 4 0  ( m ,  5H, C 6 H 5 ) ,  8 . 1 8  ( d ,  I H ,  NH, JNH,2= 8 . 5  H z ) .  

S i m i l a r l y ,  a m i x t u r e  o f  2 ( 0 . 1  g ,  0 . 2 5  rnmol) ,  so- 

d i u m  a z i d e  (0.1 g, 1 . 5  mmol), a t e t r a a l k y l a m m o n i u m  s a l t  

(0 .5 m m o l ) ,  1 , 2 - d i m e t h o x y e t h a n e  ( 2  m L )  a n d  w a t e r  ( 2  m L )  

was r e f l u x e d  w i t h  v i g o r o u s  s t i r r i n g  f o r  s e v e r a l  d a y s  

a n d  w o r k e d  up as b e f o r e  t o  g i v e  14 w i t h  v a r i a b l e  y i e l d s .  

The  m i x t u r e ,  when r e f l u x e d  f o r  5 d a y s  w i t h  t e t r a -  

e t h y l a m m o n i u m  b r o m i d e ,  a f f o r d e d  0 . 0 7  g ( 8 0 % )  o f  - 14, w i t h  

b e n z y l t r i r n e t h y l a m m o n i u m  b r o m i d e  f o r  8 d a y s  g a v e  0 . 0 6 5  g 

( 7 5 % )  o f  =,and w i t h  b e n z y l t r i e t h y l a m r n o n i u m  c h l o r i d e  

f o r  3 d a y s  g a v e  0 . 0 7  g ( 8 0 % )  o f  - 14. 

M e t h y l  2-acetamido-3-amin0-4,6-0-benzylidene-2,3- 

dideoxy-a-E-glucopyranoside (15). A m i x t u r e  o f  14 ( 2  g ,  

8 m m o l ) ,  m e t h a n o l  ( 1 0 0  m L )  and 10% P d / C  ( 1  g )  was 

h y d r o g e n a t e d  a t  4 0  p s i  a n d  3 5  OC f o r  1 0  h .  The c a t a l y s t  

was r e m o v e d  b y  f i l t r a t i o n  and t h e  c l e a r  s o l u t i o n  c o n c e n -  

t r a t e d  t o  l e a v e  s o l i d  1 5 ,  w h i c h  w a s  c r y s t a l l y z e d  f r o m  

m e t h a n o l  ( 1 . 4 6  g ,  7 9 % ) :  mp 2 6 1  - 2 6 2  oC;[oC]D + 4 - 9 O  Cc 1, 

c h l o r o f o r m ) ;  I R  ( K B r )  3 3 0 0  cm-' ( N H 2 ) ;  'H NMR d a t a  

[(CD3),SO]:6 1 . 8 7  ( s ,  I H ,  N A c ) ,  3 . 3 0  (s, I H ,  OMe) ,  3 . 0 2  

( m ,  I H ,  H - 3 ) ,  3 . 3 6  - 4 . 1 7  ( m ,  5H, H-2,  H -4 ,  H-5,  H - 6 ) ,  

- 

4 . 5 8  ( d ,  I H ,  H - I ,  J1,2= 4 . 5  H z ) ,  5 . 5 8  ( s ,  I H ,  E - P h ) ,  

7 . 3 6  ( m ,  5H, C 6 H 5 ) ,  7 . 8 2  ( d ,  I H ,  NH, JNH,2 = 8 . 5  H z ) .  

N, 8 .69 .  F o u n d :  C ,  5 9 . 3 1 ;  H,  7 . 0 7 ;  N, 8 . 5 8 .  

A n a l .  C a l c d  f o r  C16H22N205: C, 5 9 . 6 2 ;  H, 6 . 8 3 ;  
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3-DEOXY DERIVATIVES 471 

B e n z y l  2-acetamido-3-azido-4,6-O-benzylidene-2,3- 

d i d e o x y - U - E - g l u c o p y r a n o s i d e  - (17). A m i x t u r e  o f  b e n z y l  

2 - a c e t a m i d o - 4 , 6 - 0 - b e n z y l i d e n e - 2 - d e o x y - 3 - ~ - m e t h a n e s u l f o n ~ l  - 

d - g - a l l ~ p y r a n o s i d e ~ ~  - - 1 6  ( 0 . 4 7  g ,  1 m m o l ) ,  l i t h i u m  a z i d e  

( 0 . 5 5  g, 1 0  m m o l ) ,  t e t r a b u t y l a r n m o n i u m  h y d r o g e n s u l f a t e  

( 0 . 3 3 9  g, 1 rnmol) and a c e t o n i t r i l e  (20 m L )  was r e f l u x e d  

f o r  5 d a y s .  The m i x t u r e  was p o u r e d  on a w a t e r / i c e  m i x -  

t u r e  ( 5 0  mL) and t h e  s o l i d  w h i c h  p r e c i p i t a t e d  was remo- 

ved b y  f i l t r a t i o n  d r i e d  and r e c r y s t a l l y z e d  f r o m  e t h a n o l  

t o  g i v e  - 1 7  ( 0 . 3  g ,  7 0 % ) :  rnp 246 - 247 OC;[N], + 106O 

( 2  1, d i m e t h y l  s u l f o x i d e ) ;  l i t .17a’b mp 244  - 245 OC, 

[ g J D + 9 7 O  (5 1, d i m e t h y l  s u l f o x i d e ) .  
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