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SYNTHESIS OF 2-AMINO-3-C- (CARBOXYMETHYL)  - 

-2,3-DIDEOXY-ALLOPYRANOSE DERIVATIVES 

Ana Ca lvo -Mateo ,  M a r i a  Jos6 Camarasa 
and F e d e r i c o  G.  de  l a s  Heras "  

I n s t i t u t o  de  Q u i m i c a  MGdica ,  Juan  de l a  C i e r v a  3 
M a d r i d - 6 ,  S p a i n  

Received A p r i l  1 2 ,  1984  

ABSTRACT 

The W i t t i g  r e a c t i o n  o f  m e t h y l  2 -ace tamido -4 ,6 -2 -  
b e n z y l i d e n e - 2 - d e o x y - ~ - ~ - r i b o - h e x o p y r a n o s i d - 3 - u l o s e  - -  
w i t h  e t h o x y c a r b o n y l m e t h y l e n e t r i p h e n y l p h o s p h o r a n e  
a f f o r d e d  t h e  c o r r e s p o n d i n g  3-C-(F)-ethoxycarbonylme- 
t h y l e n e - 3 - d e o x y  g l y c o s i d e  2. C a t a l y t i c  h y d r o g e n a t i o n  
o f  3 ( P d / C )  gave  s t e r e o s e l e c t i v e l y ,  a f t e r  r e m o v a l  o f  
b e n r y l i d e n e  and e t h y l  e s t e r  p r o t e c t i n g  g r o u p s ,  m e t h y l  
2 - a c e t a m i d o - 3 - ~ - c a r b o x y m e t h y l - 2 , 3 - d i d e o x y - C i - ~ - ~ -  
h e x o p y r a n o s i d e  (11). 

INTRODUCTION 

F o r  a p r o j e c t  underway  i n  o u r  l a b o r a t o r y  i t  became 

n e c e s s a r y  t o  p r e p a r e  2-amino-3-C-alkyl-2,3-dideoxyallo- 
p y r a n o s e  d e r i v a t i v e s .  A common p r o c e d u r e  f o r  t h e  i n t r o -  

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

v e s  t h e  r e a c t i o n  o f  a s u g a r  d e r i v a t i v e  h a v i n g  a f r e e  

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

d i a z o m e t h a n e , 2  an  o r g a n o m e t a l l i c  d e r i v a t i v e , 3  a W i t t i g  

r e a g e n t  ,4  c y a n i d e  i o n , 5  compounds h a v i n g  a c t i v e  m e t h y l e n e  

g r o u p s , 6  e t c .  These r e a c t i o n s  a r e  u s u a l l y  a imed  a t  t h e  

1 .  
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476 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

1 
synthesis of naturally occurring branched chain sugars, 
many of which are found in antibiotic glycosides. Less 
attention has been focused on the synthesis of branched- 

chain amino exception being the synthesis of 
naturally occurring vancosamine ,’ related C-3 branched 
derivatives having the amino group at the branching 
point,g’lO’ll and s i b i r ~ s a m i n e l ~ ’ ~ ~ .  In this paper we 
report the stereoselective synthesis o f  some branched 
chain amino sugar derivatives o f  2-amino-3-C-carboxy- - 
methyl-2,3-dideoxy-Q-allopyranose. - 

RESULTS AND D I S C U S S I O N  

Reaction o f  methyl 2-acetamido-4,6-g-benzylidene- 
2-deoxy-~-~-ribo-hexopyranosid-3-ulose - 1 ,  l4 prepared 
in 98% yield by a modification of the described proce- 
dure,14 with e t h o x y c a r b o n y l m e t h y l e n e t r i p h e n y l p h c s p h o -  

rane 2 in acetonitrile at room temperature, stereoselec- 
tively afforded the 3-C-(E)-ethoxycarbonylmethylene-3- 
deoxy glycoside 3 in 57% yield. When the condensation 
was carried out at reflux temperature, a mixture o f  com- 
pounds was obtained, from which the 3-g-(E)-ethoxycar- - 

bonylmethylene derivative 3 ,  its 3-5-(Z)-ethoxycarbonyl- 
methylene isomer - 4 and the - N-acetyl-3-C-pyrrolinone de- 
rivative 5, were obtained in 22, 13 and 8% yields, res- 
pectively. 

- -  

- 

- 

The ‘ H  NMR spectra of 3, 4 and 5 showed pseudotri- - - 

2,2‘ and J 2 ’ , 4  
plets in the olefinic zone, with allylic J 
coupling constant values o f  1.5-2.0 Hz, which suggested 
the proposed structures. The presence in the ’H NMR 
spectra of 3 and - 4 of signals corresponding to ethyl 
groups and the absence of them in the spectrum of 5 
further confirmed these assignments. The stereochemis- 
try o f  the olefinic branch of compounds 3 and 2 was de- - 
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DIDEOXY-ALLOPYRANOSE DERIVATIVES 477 

t e r m i n e d  a f t e r  a c e t o n i t r i l e  s o l u t i o n s  o f  2 and 2 were  

h e a t e d  a t  r e f l u x  t e m p e r a t u r e .  A f t e r  20 h compound - 3 

gave 50% c o n v e r s i o n  t o  2, w h i l e  no  t r a c e s  o f  t h i s  p y r r o -  

l i n o n e  were  o b t a i n e d  b y  a s i m i l a r  t r e a t m e n t  o f  2. From 

t h i s ,  i t  was c o n c l u d e d  t h e  a s s i g n m e n t  o f  t h e  (E)  c o n f i -  

c6H5T% 0 AcHN O M  

O M  I 
CO2Et 

3 - 

OM8 
c6H5T@0Me 0 

5 - 

I i 
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4 78 CALVO-MATEO, CAMARASA, AND DE LAS HEMS 

g u r a t i o n  t o  3 and t h e  ( Z )  - t o  2.  - 
C a t a l y t i c  h y d r o g e n a t i o n  o f  2 o v e r  Pd/C o c c u r r e d  

s t e r e o s e l e c t i v e l y  t o  g i v e  Z-acetamido-4,6-0-benzylide- 
ne-3-C-ethoxycarbonylmethyl-G-D-allo-pyranoside - - 7 i n  

70% y i e l d .  The use  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  r e s u l t e d  i n  a d d i t i o n a l  h y d r o g e n o l y s i s  o f  t h e  

4 , 6 - 0 - b e n z y l i d e n e  - g r o u p  t o  g i v e  - 6 ,  w h i c h  o n  s t a n d i n g  i n  

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

t h e  2-acetamido-3-C-allo-pyranose-r-lactone _ -  d e r i v a t i v e  

9 .  The f o r m a t i o n  o f  9 was s u g g e s t e d  b y  t h e  d i s a p p e a r a n -  

c e  o f  t h e  bands  c o r r e s p o n d i n g  t o  t h e  e t h o x y  g r o u p  and 

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

i n  t h e  'H NMR s p e c t r u m .  The band a t  1776 cm- l  i n  t h e  I R  

s p e c t r u m  o f  9 was a s s i g n e d  t o  a 3 - l a c t o n e .  The c o n f i g u -  

r a t i o n  o f  t h e  new asymmetric c e n t e r  a t  C-3 o f  t h e  a l l o  

d e r i v a t i v e s  6, 7 and 9 was d e t e r m i n e d  by  'H NMR. The 

o b s e r v e d  J 2 , 3 = 4 . 0  Hz and J 3 , 4 = 3 . 9  Hz i n  t h e  360 MHz 

s p e c t r u m  o f  - 7 and t h e  J 2 ,3=4 .0  and J 3 , 4 = 3 . 5  Hz  i n  t h a t  

o f  - 9 i n d i c a t e d  t h e  e q u a t o r i a l  d i s p o s i t i o n  o f  H-3. These 

v a l u e s  and  t h e  o b s e r v e d  J4 ,5=10 .4  Hz f o r  - 7, w h i c h  i n d i -  

c a t e d  t h e  4C, c o n f o r m a t i o n ,  d e t e r m i n e d  i t s  D - a l l o - h e x o -  

p y r a n o s i d e  s t r u c t u r e .  The s m a l l  J = 6 . 2  Hz v a l u e  o b s e r -  

ved f o r  - 9, w h i c h  r e f l e c t e d  t h e  c o n f o r m a t i o n a l  d i s t o r t i o n  

i n t r o d u c e d  b y  t h e  4 , Z V - d - l a c t o n e ,  was a l s o  c o n s i s t e n t  

w i t h  a - a l l o - p y r a n o s i d e  c o n f i g u r a t i o n .  I n  b o t h  c a s e s ,  

t h e  s t e r e o s e l e c t i v e  f o r m a t i o n  o f  compounds i s  i n  

ag reemen t  w i t h  t h e  h y d r o g e n a t i o n  f r o m  t h e  l e s s  h i n d e r e d  

u p p e r  s i d e  o f  t h e  m o l e c u l e ,  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 .  

- - 

- 

- 

- -  - 

- -  

4 , 5  

- 
H y d r o l y s i s  o f  3 - C - e t h o x y c a r b o n y l r n e t h y l - a l l o - p y r a -  - - 

n o s i d e  7 w i t h  aqueous  NaOH f o l l o w e d  by t r e a t m e n t  o f  t h e  

r e s u l t i n g  s o d i u m  c a r b o x y l a t e  w i t h  IRC-50 c a t i o n  exchan-  

ge r e s i n  a f f o r d e d  a c e t i c  a c i d  d e r i v a t i v e  1 0  i n  74% 

y i e l d ,  a l o n g  w i t h  a s m a l l  amount o f  t h e  1 - l a c t a m  8 .  The 
- 

- 
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DIDEOXY-ALLOPYRANOSE DERIVATIVES 479 

s t r u c t u r e  o f  t h i s  compound, w h i c h  p r e c i p i t a t e d  f r o m  t h e  

r e a c t i o n  m i x t u r e  d u r i n g  t h e  b a s i c  h y d r o l y s i s ,  was 

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

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

p r e s e n c e  o f  a d o u b l e t  a t  d 7 . 6 3  a s s i g n e d  t o  t h e  2 - N H  

g r o u p .  A c i d i c  h y d r o l y s i s  o f  t h e  4 , 6 - 0 - b e n z y l i d e n e  g r o u p  

o f  10 w i t h  aqueous a c e t i c  a c i d  a f f o r d e d  11 i n  87% 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 .  ' H  NMR s p e c t r a  

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

W M  360 (360 MHz) u s i n g  Me4Si a s  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 .  O p t i c a l  r o t a t i o n s  were  

d e t e r m i n e d  w i t h  a P e r k i n - E l m e r  141 p o l a r i m e t e r .  Mass 

s p e c t r a  were  measured w i t h  a H i t a c h i - P e r k i n - E l m e r  RMV- 

GMG 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 ( M e r c k )  and  PLC 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  UV l i g h t  ( 2 5 4  n m )  o r  b y  s p r a y i n g  t h e  p l a t e  

w i t h  e t h a n o l - s u l p h u r i c  a c i d  (3:l) and h e a t i n g .  

M e t h y l  2-acetamido-4,6-0-benzylidene-2 deoxy-ci-g- _- 
ribo-hexopyranosid-3-ulose ( 1 ) .  To a s t i r r e d  m i x t u r e  o f  

m e t h y l  2-acetamido-4,6-~-benzylidene-2-deoxy-d-~-gluco- - 

p y r a n o s i d e ,  ( 3 . 8 5  g, 0.01 m o l l  3 i  m o l e c u l a r  s i e v e s  ( 2  g )  

and a n h y d r o u s  d i m e t h y l  s u l f o x i d e  (100 m L ) ,  d i c y c l o h e x y l -  

c a r b o d i i m i d e  (9.04 g,  0.044 m o l )  was added.  A n h y d r o u s  

orthophosphoricacid (2.51 mL, 0 . 0 4 8  mol) was t h e n  added 

p o r t i o n w i s e  w i t h  c o o l i n g  ( i c e  b a t h )  so t h a t  t h e  tempera -  

t u r e  was k e p t  a t  25-30O. The r e a c t i o n  m i x t u r e  was s t i r r -  
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480 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

e d  a t  room t e m p e r a t u r e  f o r  21 h and t h e n  c e n t r i f u g e d  

f o r  t w e n t y  m i n u t e s .  The s o l u t i o n  was d e c a n t e d ,  t h e  p r e -  

c i p i t a t e d  d i c y c l o h e x y l u r e a  was washed w i t h  d i m e t h y l  s u l -  

f o x i d e  and a c e t o n e  and t h e  m i x t u r e  c e n t r i f u g e d .  The com- 

b i n e d  c e n t r i f u g a t i o n  l i q u i d s  were  d i l u t e d  w i t h  4 vo lumes  

o f  c h l o r o f o r m ,  w a t e r  was added ,  and t h e n  a p o t a s s i u m  

c a r b o n a t e  s o l u t i o n  (2.4 M )  was added t o  b r i n g  t h e  aqueous 

phase t o  a b o u t  pH 8. The aqueous  l a y e r  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  c o m b i n e d  e x t r a c t s  were  washed w i t h  

w a t e r  u n t i l  n e u t r a l .  The o r g a n i c  phase  was d r i e d  o v e r  

Na2S04 and e v a p o r a t e d  t o  d r y n e s s  t o  g i v e  - 1 (3.15 g ,  98%): 

mp 224-226 OC ( f r o m  _ -  N,N-dimethylformamide-water),[a]D + 
115O (5 0.5, - -  N , N - d i m e t h y l f o r m a m i d e ) ;  lit.I4 m p  227-228 

OC ( d e c . ) , [ a ]  

3H, N A c ) ,  3.38 ( s ,  3H, O M e ) ,  3.95 ( m ,  ZH, H-61, 4.36 ( m ,  

IH, H-5), 4.70-5.05 ( m ,  ZH, H-2, H-4), 5.15 ( d ,  lH, H-I, 

+ 110 - + 4 O ;  'H NMR[(C03)2SO]:~1.96 ( s ,  

J1,2= 4 Hz), 5.72 ( S ,  IH, C6H5- E), 8.12 ( d ,  IH, NH, 

JNH,2= 8 Hz). 

M e t h y l  2-acetamido-4,6-0-benzylidene-2,3-dideoxy- 
3-C- [ ( E  ) - e t h o x y c a r b o n y i m e t h y l e n e  4 - Q - r i b o - h e x o p y r a n o -  

s i d e  (3). To a s o l u t i o n  o f  - 1 (1.22 g ,  3.8 mmol )  i n  h o t  

a c e t o n i t r i l e  (75 m L ) ,  e t h o x y c a r b o n y l m e t h y l e n e t r i p h e n y l -  

p h o s p h o r a n e  2 (2 g,  5.7 rnmol) was added and t h e  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  f i v e  d a y s .  

The s o l i d s  were  removed by  f i l t r a t i o n  and t h e  f i l t r a t e  

e v a p o r a t e d  t o  d r y n e s s  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  

b y  p r e p a r a t i v e  TLC u s i n g  EtOAc:  hexane  (1:2) a s  t h e  

e l u e n t ,  t o  g i v e  - 3 (0.66 g ,  57%): mp 112  OC ( f r o m  EtOAc- 

h e x a n e ) ; [ s I D  + 2 0 4 O  ( c  - 1 ,  c h l o r o f o r m ) ;  U V A m a x  (EtOH) 
229 nm (t 5700); I R  ( K B r )  1736 cm- '  ( C 0 2 E t  c o n j . ) ;  'H NMR 

(CDC13):b 1.27 ( t ,  3H, - CH3CH2), 2.01 ( s ,  3H, N A c ) ,  3.41 
( s ,  3H, O M e ) ,  3.70-3.90 ( m ,  2H, H-61, 4.03-4.32 ( m ,  4H, 
H-4, H-5, CH -CH ) ,  4.75 ( d ,  IH, H-I, J1,2= 3.7 Hz), 3 -2 

= 1.5 Hz), 5.60 J2,2' 4.95 ( d d d ,  IH, H-2, J2,NH= 8.7 Hz, 
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DID EOXY-ALLOPYRANOS E DERIVATIVES 48 1 

( s ,  I H ,  C H -CH) ,  6 .15  ( t ,  I H ,  H - 2 ' ,  J 2 , , 4 =  1 . 5  H z ) ,  
6 5 -  

8 .56  ( d ,  I H ,  NH) .  

A n a l .  C a l c d  f o r  C20H25N07: C, 61 .36 ;  H, 6 .43 ;  N, 

3 .57 .  Found:  C, 61 .12 ;  H, 6 . 6 0 ;  N ,  3 .51 .  

R e a c t i o n  o f  1 w i t h  ethoxycarbonylmethylenetriphe- 
n i l p h o s p h o r a n e  2 i n  r e f l u x i n g  a c e t o n i t r i l e .  A m i x t u r e  

o f  - 1 ( 4 . 8  g ,  0 .0152 m o l ) ,  d r y  a c e t o n i t r i l e  ( 3 2 0  m L ) ,  

and e t h o x y c a r b o n y l m e t h y l e n e t r i p h e n y l p h o s p h o r a n e  (8 g ,  

0.0228 m o l )  was r e f l u x e d  f o r  24  h .  The s o l i d s  were  r e -  

moved b y  f i l t r a t i o n ,  t h e  f i l t r a t e  e v a p o r a t e d  i n  vacuo  

and t h e  r e s i d u e  p u r i f i e d  b y  p r e p a r a t i v e  TLC w i t h  EtOAc- 

hexane  ( 1 : 2 ) .  T h r e e  m a j o r  bands ,  v i s u a l i z e d  u n d e r  UV 

l i g h t ,  were  removed and t h e  compounds e x t r a c t e d  w i t h  

c h l o r o f o r m  EtOH (1:l). The f a s t e s t  m o v i n g  band gave  me- 

t h y l  2-acetamido-4,6-0-benzylidene-2,3-dideoxy-3-C-car- 

boxymethylene-q-D-ribo-hexopyranoside-Z,2'-lactam, -- ( 2 )  
( 0 . 4 4  g .  8 . 2 % ) :  mp 191-193 OC ( f rom 'MeOH-wa te r ) ; [& . ]  + 
270°  Cc 1, c h l o r o f o r m ) ;  'H NMR [(CD3)2SO] : 6 2 .40  ( s ,  

3H, N A c ) ,  3 .28  ( s ,  3H, OMe), 3 . 6 2  ( d t ,  I H ,  H-5, J4 ,5=  

J6a ,6b  

J 2 , 2 '  6 5  

- 

= 4 . 7  H z ) ,  3 .95  ( t ,  I H ,  H6a, J5 ,6b  9 Hz, J5 ,6a=  9 . 8  Hz,  

= 9 .8  H z ) ,  4 .32  ( d d ,  I H ,  H 6 b ) ,  4 .73  ( d d ,  I H ,  H-4, 

- 4 . 5  Hz,  1 , 2  - J 2 , , 4  = 1 . 8  H z ) ,  4 . 8 8  ( d d ,  I H ,  H-2, J 

= 1 . 5  H z ) ,  5 . 4 0  ( d ,  I H ,  H - I ) ,  5 .87  ( s ,  l H ,  C H - 

- CH),  5 . 9 6  ( p t ,  I H ,  H - 2 ' ) .  

A n a l .  C a l c d  f o r  CI8Hl9NO6: C, 62 .61 ;  H, 5 .50 ;  N, 

The s e c o n d  band gave  1 . 3 1  g ( 2 2 % )  o f  a s o l i d  w h i c h  

4 .06 .  Found :  C ,  62 .88 ;  H, 5 .22 ;  N ,  4 .17 .  

was i d e n t i f i e d  a s  3. 

t h y l  2-acetamido-4,6-0-benzylidene-2,3-dideoxy-3-C- [ ( Z )  

- e t  ho x y c a r  bony  lme t h y  l ene ]  -3-Q- r i bo- he xopy  r anos  i d  e , 
were  o b t a i n e d :  mp 195-198 O C  ( f r o m  E tOAc-hexane) ; [d ]D  + 
32O ( c  - 1 ,  c h l o r o f o r m ) ;  I R  ( K B r )  1734  cm-' (C02Et  c o n j . ) ;  

'H NMR ( C D C 1 3 ) : d  0 . 9 1  ( t ,  3H, CH3CH2), 2 .05  ( s ,  3H, N A c ) ,  

From t h e  s l o w e s t  r u n n i n g  band 0 .71  g ( 1 3 % )  o f  me- - 

( 4 ) 
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3.38  ( s ,  3H, O M e ) ,  3 . 5 3 - 4 . 0 5  ( m ,  4H, E 2 - C H  H - 6 ) ,  

4 .13-4 .40  !m,  ZH, H-4 ,  i ! - 5 ) ,  4 . 6 7  ( d ,  l H ,  H-1, 
3 '  

J1 ,2= 

I H ,  C 6 H 5 E ) ,  5 . 7 2  ( t ,  l H ,  H - 2 ' ,  J 2 , 2 "  J 3 , 2 ' =  2 H z ) ,  

4 . 2  H z ) ,  4 .90  ( d d d ,  I H ,  H-2, J 2 , 2 , =  2 . 0  H Z ) ,  5 .55  ( s ,  

5 . 9 3  ( d ,  l H ,  NH, JNH,2= 9 . 3  H z ) .  

3 . 5 7 .  Found :  C, 6 1 . 6 1 ;  H, 6 . 5 6 ;  N ,  3 . 5 0 .  

A n a l .  C a l c d  f o r  C20H25N07: C ,  6 1 . 3 6 ;  H, 6 . 4 3 ;  N, 

M e t h y l  2-acetamido-4,6-0-benzylidene-2,3-dideoxy- 
- 3 - C - e t h o x y c a r b o n y l r n e t h y l - ~ - ~ - a l l o - h e x o p y r a n o s i d e  ( 7 ) 1  

To  a s o l u t i o n  o f  3 ( 2 . 0 5 9  g ,  5 . 2  rnmo l )  i n  EtOAc ( 1 4 0  m L ) ,  

10% P d / C  ( 2  g )  was added ,  and 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  and 20 OC f o r  2 4  h .  The c a t a l y s t  was r e -  

moved b y  f i l t r a t i o n  and t h e  f i l t r a t e  e v a p o r a t e d  t o  d r y -  

n e s s  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  

TLC ( E t O A c )  t o  g i v e  7 ( 1 . 4 4 8  g ,  7 0 % ) :  rnp 108-110 O C  

( f r o m  MeOH-water);[cc]D + 24O ( c  - 1 ,  c h l o r o f o r m ) ;  IR ( K B r )  

1 7 3 2  cm-' ( C 0 2 E t ) ;  'H NMR (CDC13, 360  MHz):d 1 . 1 7  ( t ,  
3H, E 3 C H 2 ) ,  1 . 9 9  ( s ,  3H, N A c ) ,  2 . 7 3  ( d d ,  I H ,  H - 2 ' a ,  

J 3 , 2 ' a  
H - 2 ' b ,  J 3 , 2 , b  = 5 .7  H z ) ,  3 . 0 7  ( m ,  l H ,  H - 3 ) ,  3 . 4 1  ( s ,  3H, 

OMe), 3 .69 -3 .86  ( m ,  3H, H-5, H - 6 ) ,  3 .98  and 4 . 0 6  (AB 

- 

- 

= 7 . 6  Hz,  J 2 t a , 2 v b  = 1 5 . 8  H z ) ,  2 .83  ( d d ,  I H ,  

s y s t e m ,  ZH, E 2 C H 3 ,  J = 1 0 . 8 ) ,  4 . 2 9  ( d d ,  I H ,  H-4, 
9 ern 

- - 
1 9 2  

= 1 0 . 4  H z ) ,  4 . 3 8  ( r n ,  l H ,  H-2, J 
4 , 5  

= 5 . 1  H z ) ,  4 . 6 1  ( d ,  I H ,  
J3 ,4=  3 .9  H z 9  

293 
4 ' 0  H z ,  J2,NH = 8 . 9  H z ,  J 

H - l ) ,  5 . 5 5  ( s ,  l H ,  C6H5=), 6 . 1 4  ( d ,  I H ,  N H ) .  

A n a l .  C a l c d  f o r  C20H27N07: C,  6 1 . 0 7 ;  H, 6 . 8 7 ;  N, 

3 .56 .  Found:  C ,  6 1 . 3 9 ;  H, 6 . 8 0 ;  N, 3 . 5 4 .  

M e t h y l  2-acetamid0-2,3-dideoxy-3-C-ethoxycarbonyl- 
methyl-N-E-allo-hexopyranoside ( 6 ) .  A m i x t u r e  o f  3 

( 0 . 3 6  g ,  0 . 9 2  rnrnol),  EtOAc ( 3 0  m L )  and 10% P d / C  ( 0 . 4  g )  

was h y d r o g e n a t e d  a t  4 5  p s i  and 35  O C  f o r  1 0  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  e v a p o r a -  

t e d  t o  d r y n e s s  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  TLC EtOAc-MeOH ( 5 : l )  t o  g i v e  6 a s  a s y r u p  

- - 

- 
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( 0 . 2 0 8  g ,  74%) : [4JD + 36O ( 2  1, c h l o r o f o r m ) ;  l H  NMR 

[ (CO, , ,S@] :& 1 . 1 6  ( t ,  3H, E 3 C H 2 ) ,  1 . 8 3  ( s ,  3H, N A c ) ,  

2 .40 -2 .82  ( m ,  2H, H - 2 ' ) ,  3 .28  ( s ,  3H, OMe), 3 .  

( m ,  5H, H-3, H-4, H-5, H - 6 ) ,  4 . 0 0  ( m ,  3H, H-2,  

= 3 . 8  H z ) ,  4 .47  ( t ,  l H ,  
1 , 2  

4 . 4 3  ( d ,  l H ,  H - I ,  J 

J = 5 H z ) ,  5 . 0 5  ( d ,  l H ,  4-OH, J = 5 H z ) ,  7 .59  

NH' JNH,2 

4 .59 .  Found:  C, 50 .98 ;  H, 6 .82 ;  N, 4 . 6 0 .  

= 8 . 7  H z ) .  

A n a l .  C a l c d  f o r  C,3H23N07: C,  51 .14 ,  H, 

0 -3 .73  

CH CH ) ,  -2 3 
6-0H, 

d ,  I H ,  

. 1 4 ;  N, 

M e t h y l  2-acetamido-3-C-carboxymethyl-2,3-dideoxy- 

tx-g-allo-hexopyranoside-2',4-lactone ( 9 ) .  On s t a n d i n g  

i n  e t h a n o l i c  s o l u t i o n ,  compound 5 s p o n t a n e o u s l y  c y c l i -  

zed  t o  a f f o r d  q u a n t i t a t i v e l y  9 :  mp 263-264 OC ( f r o m  

MeOH-water ) ; [q ]  

l a c t o n e ) ;  'H NMR [ ( C D 3 ) 2  SO]:,! 1 . 8 6  ( s ,  3H, N A c ) ,  2 .83 -  

3 .08  ( m ,  2H, H - 2 ' ) ,  3 .30  ( s ,  3H, O M e ) ,  3 . 5 3  ( m ,  4H, H-3, 

-_ 

- 
+ 31°  (5 1, DMSO); IR ( K B r )  1776  cm-' ( 8 -  

. D  

= 4 H z ) ,  4 .43  ( d d ,  
293  

H-5, H - 6 ) ,  4 .12  ( d t ,  I H ,  H-2, J 

= 6 . 2  H z )  4 . 6 1  ( d ,  l H ,  H-1, 
4 , 5  

I H ,  H-4, J 3,4 = 3 . 5  Hz,  J 

J 1,2 = 3 . 5  H z ) ,  7 . 7 5  ( d ,  I H ,  NH, JNH,2 = 8 .6  H z ) ;  m/e:  

259  (M', l % ) ,  228  (M+-  31 ,  6 % ) .  

f o r  CllH17N06: C ,  50 .96 ;  H, 6 . 5 6 ;  N, A n a l .  Calcd 
5 .40 .  Found:  C ,  49 .56 ;  H, 6 . 8 1 ;  N, 5 .18 .  

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

m e t h y l - 2 , 3 - d i d e o x y - c i - D - a l l o - h e x o p y r a n o s i d e  ( 1 0 )  and Me- 

t h y l  2-amino-4,6-0-benzylidene-3-C-carboxymethyl-2,3- 

dideoxy-d-Q-allo-hexopyranoside-2',2-lactarn ( 8 ) .  A m i x -  

t u r e  o f  - 7 ( 0 . 9  g ,  2.3 mmol )  and 1 . 2 5  M aqueous  s o d i u m  

h y d r o x i d e  (10 m L )  was s t i r r e d  a t  room t e m p e r a t u r e  o v e r -  

n i g h t .  The p r e c i p i t a t e  w h i c h  a p p e a r e d  was removed by 

f i l t r a t i 6 n  and washed w i t h  w a t e r  t o  g i v e  8 ( 0 . 1 4 0  g ,  

1 7 % ) :  m p  247-248 O C  ( f r o m  Me@H-water ) ;LN]  + 216O ( c  - 1, 

c h l o r o f o r m ) ;  I R  ( K B r )  1704 ,  1 6 7 0  c m - l  ( 8 - l a c t a r n ) ;  'H NMR 

L(CD3)2SO] :6  1 . 8 5  (dd ,  l H ,  H - 2 ' a ,  J2 ,a ,3  = 8 . 5  H z ,  

- 

= 1 5 . 5  H z ) ,  2 . 2 9  ( d d ,  I H ,  H - 2 ' b ,  J 2 , b , 3 =  11 H z ) ,  
J 2 ' a , 2 ' b  
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2 . 9 0  

4 . 2 6  

5 . 6 6  

2 % ) ,  

4 . 5 9  

( m ,  I H ,  H - 3 ) ,  3 .63-3 .99  (m, 4H, H-4, H-5, H - 6 ) ,  

= 4 . 5  H z ) ,  4 . 6 5  (d, l H ,  H - l ) ,  
1 , 2  

(d, I H ,  H-2, J 

( s ,  I H ,  C6H5CkJ), 7 . 6 3  ( b s ,  l H ,  N H ) ;  m /e :366  (M++ 1, 

323  (M+- 4 2 ,  l%), 

Anal. Calcd for Cl6HI9NO5: C, 6 2 . 9 5 ;  H, 6 . 2 2 ;  N ,  

The filtrate was passed through an Amberlite I R C -  

304  (M+- 6 1 ,  3 % ) ,  2 7 4  (M+- 9 1 ,  4 % ) .  

Found: C, 63 .24 ;  H, 6 . 1 9 ;  N, 4 .50 .  

50  ( 1 0  g) column and the eluate was concentrated at re- 
duced pressure to give 10 ( 0 . 6 2  g, 74%) as a solid: mp 
130-131 O C  (from MeOH-water);[d]D + 17O ( 2  1, ethanol); 
I H  NMR data r(CD3),SO]:6 1 . 8 7  ( s ,  3H, NAc), 2.35-2 .60  

(m, 2H, H - 2 ' ) ,  2 .83  (m, I H ,  H - 3 ) ,  3 .32  ( s ,  3H, OMe), 
3.53-3 .90  ( m ,  3H, H-5, H - 6 ) ,  4 . 0 3 - 4 . 3 0  ( m ,  2H, H-2, H - 4 ) ,  

4 .49  ( d ,  l H ,  H - I ,  Jl,2' 3 . 5  Hz), 5 . 5 9  ( S ,  I H ,  C6H5?), 

7 .72  ( d ,  l H ,  NH, JNH,2 = 9 H z ) ,  m/e: 365 ( M + ,  I%), 347 

Anal. Calcd for Cl8HZ3NO7: C, 59 .17 ;  H, 6 . 3 0 ;  N, 

(Mf- 1 8 ,  I%), 3 3 4  ( M + - 3 1 , 1 % ) ,  306 (M+- 59 ,  8 % ) .  

3 . 8 3 .  Found: C ,  58 .90 ;  H, 6 . 0 8 ;  N, 3 . 8 0 .  

Methyl 2-acetamido-3-C-(carboxymethyl)-Z,3-dideoxy- 
-R-E-allo-hexopyranoside (11) .  A mixture of - I 0  (0.58 g, 
1 . 6  mmol) in 70% aqueous acetic acid ( 9 0  mL) was heated 
t o  1 0 0  OC for 3 min. The solution was evaporated to 
dryness and co-evaporated several times with water and 
then with toluene to give a solid which was crystallyzed 
to afford 11 ( 0 . 3 7 6  g, 8 7 % ) :  mp 2 6 3 . 5 - 2 6 4 . 5  'C (from 

-- 

- 
MeOH-water);[cA]D + 33O ( 2  1. DMSO); 1 H NMR [ (CD3),S0]:b 

1 . 8 5  ( s ,  3H, NAc), 2 .35 -2 .75  (m, ZH, H - 2 ' ) ,  3.00 (m, I H ,  

H - 3 ) ,  3 . 2 8  ( s ,  3H, OMe), 3 .36 -3 .90  (m, 5H, H-5, H-6, 2 

OH),  4 . 1 3  (dt, I H ,  H-2, J? ~ = 4 . 5  H z ) ,  4 . 4 5  (dd, l H ,  

H-4, J 

4 . 2  H z ) ,  7 . 8 0  (d, I H ,  NH, JNH,* = 8 . 8  Hz); m/e 279  (M' 
+ 2, 3 % ) ,  2 7 8  (M++ 1, 9 % ) ,  2 7 7  (M+, 1 5 % ) ,  262 (M+- 1 5 ,  

2 % ) ,  235 (M+- 4 2 ,  3 % ) .  

= 7 H z ) ,  4 . 6 2  (d, l H ,  J1,2 - - 
4 9 5  

= 3 Hz, J 
394  

Anal. Calcd for C1,HlgN07: C, 4 7 . 6 5 ;  H, 6 . 8 6 ;  N ,  

5 . 0 5 .  Found: C, 4 7 . 9 6 ;  H, 6 . 7 7 ;  N ,  5 . 4 4 .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
2
4
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



DIDEOXY-ALLOPYRANOSE DERIVATIVES 485 

ACKNOWLEDGEMENTS 

The a u t h o r s  t h a n k  M r s .  M a r i a  JesGs Moreno G u e r r e r o  

f o r  t e c h n i c a l  a s s i s t a n c e  and t h e  C o n s e j o  S u p e r i o r  de  

I n v e s t i g a c i o n e s  C i e n t i f i c a s  f o r  f i n a n c i a l  s u p p o r t .  

REFERENCES 

1. 

2.  

3 .  

4. 

5.  

63 

7.  

8 .  

9 .  

1 0  

N. R .  W i l l i a m s  and J .  D. Wander i n  "The Carbohy -  
d r a t e s " ,  V o l .  I B ;  W .  Pigman and D. H o r t o n ,  E d s . ;  
Academic  P r e s s ,  New Y o r k ,  NY, 1980 ,  p .  761.  

K.  S a t 0  and J. 
( 1 9 7 9 ) .  

Y o s h i m u r a ,  C a r b o h y d r .  Res . ,  - 75 

J.  Yosh imura ,  N. Hong  and K. S a t o ,  Chem. L e t t . ,  
1131 ( 1 9 8 0 ) ;  J. S .  Brimacornbe and A X  M a t h e r ,  J. 
Chem. Soc .  P e r k i n  T r a n s .  I, 269 ( 1 9 8 0 ) ;  S .  Brand%?ge, 
0. Dahlman and L .  Morch ,  J .  Am.  Chem. Soc.,  E, 
4452 ( 1 9 8 1 ) .  

- - - -  

Y u .  A .  Zhdanov,  Yu. E .  A l e x e e v ,  and V .  G.  A l e x e e v a ,  
Adv. C a r b o h y d r .  Chem. B iochem. ,  27, 227 ( 1 9 7 2 ) ;  K. 
T S u n ,  B. F r a s e r - R e i d  and T. F .  Tam, J .  Am. Chem. 
- Soc. ,  104, 367  ( 1 9 8 2 ) .  

J. S .  Br imacombe,  A. 
and  L .  C.  N .  T u c k e r ,  
( 1 9 8 2 ) .  

S .  Mengech, K. M. M. Rahman 
C a r b o h y d r .  Res.,  110 ,  207 ~- 

Y .  A l i ,  D. M.  Vyas ,  R .  C .  N a b i n g e r  and W .  A .  S z a r e k ,  
C a r b o h y d r .  Res.,  104 ,  1 8 3  ( 1 9 8 2 ) ,  and r e f e r e n c e s  
c i t e d  t h e r e i n .  - 
F. W .  L i c h t e n t h a l e r ,  
67 ( 1 9 7 0 ) .  

F o r t s c h r .  Chem. F o r s c h .  , 2 4  1 - 

K .  T a t s u t a ,  S .  M i y a s h i t a ,  K .  A k i m o t o  and M. 
K i n o s h i t a ,  B u l l .  Chem. Soc. J p n . ,  55, 3254 ( 1 9 8 2 ) .  

W .  D. W e r i n g a ,  D.  H. W i l l i a m s ,  J. Feeney,  J. P.  
Brown and R .  W .  K i n g ,  2. Chem. Soc .  P e r k i n  T r a n s .  
- I, 443 ,  ( 1 9 7 2 ) ;  A. W .  Johnson ,  R.  M.  S m i t h  and R .  
D. G u t h r i e ,  E, 2153 ( 1 9 7 2 ) .  

M.  Fu rukawa,  I. Hayakawa, G.  O h t a ,  and Y .  I i t a k a ,  
T e t r a h e d r o n ,  31, 2989 ( 1 9 7 5 ) ;  S .  Kondo, M.  M i y a m o t o ,  
H. Naganawa, T. T a k e u c h i  and  H. Umezawa, J. A n t i -  
b i o t . ,  30 ,  1143  ( 1 9 7 7 ) ;  U. S k q u i n ,  T e t r a h e d r r 3 4 ,  - 

- - - -  

- - -- 

761( 1 9 7 8 ) .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
2
4
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1



486 CALVO-MATEO, CAMARASA, AND DE LAS HERAS 

11. M.  Debono and R .  M.  M o l l o y ,  J .  O r g .  Chem., 45, 4685  
( 1 9 8 0 ) .  

12. I. Dyong and  G. S c h u l t e ,  LsL t rahedron  L e t t . ,  603 
( 1 9 8 0 ) ;  I. Dyong and G .  S c h u l t e ,  Chem. B e r . ,  3, 
1484  ( 1 9 8 1 ) .  

13.  J. Y o s h i m u r a ,  N. Hong, A .  Rahrnan and K.  S a t o ,  w. 
L e t t . ,  777  ( 1 9 8 0 ) ;  M .  G e o r g e s ,  D.  Mackay and B. 
=er -Re id ,  J. Am. Chem. z., 104, 1101  ( 1 9 8 2 ) .  - - -  

14. B. R .  B a k e r  and D. H. B U S ~ ,  J.  Org .  Chem., E, 
2308 ( 1 9 6 5 ) .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
2
:
2
4
 
2
3
 
J
a
n
u
a
r
y
 
2
0
1
1


