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ABSTRACT 

M e t  h y  1 2 , 3 -0- i s o p r o p y  1 idene-B-D-r i b o - p e n  t o d  ia ldo-  
1 , 4 - f u r  a n o s  i d e  , u p o n  r e a c t  i o n  w i ' t h i  t h e r  m e  t h y 1  
l i t h i u m  o r  m e t h  l m a g n e s i u m  i o d i d e ,  g a v e  a ca .  2-3:l 

R e a c t i o n  w i t h  
2 - l i t h i o - l l ~ i t h i a n e 7 a v e  m u c h  i m p r o v e d  
s t e r e o s e l e c t i v i t y ,  i n  l i n e  w i t h  e i t h e r  t h e  C r a m  or 
F e l k i n  model, t o  g i v e  t h e  d i t h i a n y l  a d d u c t s  i n  a r a t i o  
of 9 7 : 3  o f  B - p a l l o  t o  a-&-talo isomers. 

m i x t u r e  o f  @ - p a  r l o  t o  a-L-talo a d d u c t s .  

- -  

INTRODUCTION 

R e a c t i o n s  w h i c h  p r o c e e d  w i t h  h i g h  

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

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

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

l i k e .  Of t h e s e  r e a c t i o n s ,  t h o s e  i n v o l v i n g  t h e  

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

c o m p o u n d s  are  f r e q u e n t l y  e n c o u n t e r e d .  2 
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258 BOYD AND BAKER 

DISCUSSION AND RESULTS 

F o r  a p r o j e c t  w h i c h  r e q u i r e d  m u l t i g r a m  a m o u n t s  o f  

me t h y  1 5-0-ben z o y  1 - 6 -d e o x y  - 2 , 3 -0- i s o p  r o p y  1 i d  e n  e - a-&- 
t a l o f u r a n o s i d e  (z), t h e  a d d i t i o n  of b o t h  m e t h y l  l i t h i u m  

a n d  m e t h y l m a g n e s i u m  i o d i d e  t o  m e t h y l  2 , 3 - 0 -  

i s o p r o p y l i d e n e - B - p - r  - -  i b o - p e n  t o d  i a l d o - l 1 4 - f u r a n o s i d e  (1) 
was i n v e s t i g a t e d .  D e s p i t e  v a r i a t i o n s  i n  r e a g e n t ,  

t e m p e r a t u r e ,  a n d  s o l v e n t ,  a 2 - 3 : l  r a t i o  o f  m e t h y l  6 -  

d e o x y - 2 , 3  -0- isopr  opy 1 i d e n e - 8  -IJ- - a 1 l o  f u r a n  0 s  i d e  a n d  

t h e  cx-L-talo i s o m e r  2 w a s  o b t a i n e d ,  e s s e n t i a l l y  

c o n f i r m i n g  t h e  r e s u l t s  of E l  Khadem a n d  N e l ~ o n . ~  (See 

T a b l e  1 a n d  S c h e m e  1.) I n  a r e l a t e d  e x a m p l e ,  

e t h y n y l m a g n e s i u m  b r o m i d e  h a s  b e e n  shown  t o  a d d  t o  - 1 t o  

g i v e  a 5 2 : 4 8  r a t i o  of g - a l l o  - -  t o  g - ta lo  p r o d u c t s I 4  t h e  

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

- - 

(2) 

c r y s t a l l o g r a p h y .  5 

I n  a s e a r c h  f o r  a r e a g e n t  t h a t  w o u l d  a d d  t o  - 1 w i t h  

a h i g h  d e g r e e  o f  s t e r e o s e l e c t i v i t y ,  2 - l i t h i o - 1 , 3 -  

d i t h i a n e 6  w a s  f o u n d  t o  g i v e ,  i n  n e a r - q u a n t i t a t i v e  

y i e l d ,  a 97:3 r a t i o  o f  m e t h y l  2,3-0-isopropylidene-b-~- - - 

---- a l l o h e x o d i a l d o - 1  , 4-f u r  a n o s  i d e  1 , 3 - p r o p a n e d i y l  

d i t h i o a c e t a l  ( 4 )  t o  i t s  a-g,-talo isomer - 5. B o t h  - 4 a n d  

- 5 1  w h i c h  w e r e  e a s i l y  s e p a r a t e d  b y  c o l u m n  

c h r o m a t o g r a p h y ,  were c o n v e r t e d  b y  Raney n i c k e l  t o  t h e i r  

r e s p e c t i v e  m e t h y l  c o u n t e r p a r t s  - 2 a n d  2 a n d  i d e n t i f i e d  

t h r o u g h  c o m p a r i s o n  of t h e i r  spec i f  i c  r o t a t  i o n s  w i t h  

t h o s e  f o r  t h e  known compounds.’f*. The  = -  D-a l l0  compound  

- 2 c o u l d  t h e n  be c o n v e r t e d  b y  i n v e r s i o n  i n  modest y i e l d  

t o  t h e  k n o w n  I.* T h e  p r o c e s s  of  1-+ 4 -+ 2 + g  -+z 
p r o d u c e d  1 i n  a n  o v e r a l l  y i e l d  of ca. 43%. 

- _ -  

- - -  
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ADDITION OF ORGANOMETALLIC REAGENTS 259 

TABLE 1 

Addition of Organometallic Reagents to 

Methyl 2,3-O-Isopropylidenc-&D-ribopcnto- 

dialdo-1 ,4- f uranoside (1) 

Entry CH3-Ma Solvent Temperature Rat10 D-all0 62& 
(OC) to L - t a m )  ’ 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

MeMg I 

M e w  I 

MeMg I 

MeL i 

MeL i 

MeMgI + cur 
HeLi + CuI 

MeMgI + CUI 

MeMgI f CuI 

MeMg I 

MeMg I 

MeL i 

MeLi  

EtzO/THF (10:2) 

Et2O 

Et2O 

Et2O 

Et2O 

Et2O 

Et2O 

Et2O 

EttO/HMPA (1:l) 

EtzO/THF (1:l) 

Et20/THF (1:l) 

THF 

THF 

R T ~  

RT 

- 7 8  

RT 

- 7 8  

- 7 8  

RT 

RT 

RT 

-78 

RT 

- 7 8  

RT 

2.38: le 

1.55:l 

2.15:lf 

2.28: I f  

2.20: If 

2.10:l 

1.90:l 

1.69:l 

3.14:l 

2.8a:i 

3.03:le 

2.15:lf 

2.14:lf 

a Reagents were 1.41 M and used in a twofold excess. For details 
see Experimental Section. 

Isolated yields are on the order of 60 - 7 0 %  after column 
chromatography. 

Epimeric ratios determined by lH N M R  spectroscopy (200 MHz, 
chloroform-d), observing the aglyconic OMe and H-2 resonances. 

d RT = room temperature (-24 2 2 0 ~ ) .  

Aldehyde present after workup. 

Decomposition products evident at workup. 
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260 BOYD AND BAKER 

SCHEME 1 

e 

WCH3 0 0  x 
H3C CH3 

1 - 

I 
n 

CH3 CHe 

0 0  0 0  
H ~ C ~  CH, X H3C CH3 

2. (major) (minor) 

Raney Ni t 
n I n  

T s o U C H 3  CH3 DMF H b  
TsCl nC0, Na 

L ___.c. 2 
F'yridine 

0 0  x H3C CH3 

7 

0 0  x H3C CH3 

6 - - 
M = Li or MgI 

Bz= O C  
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ADDITION OF ORGANOMETALLIC REAGENTS 261 

A p r o d u c t  d i s t r i b u t i o n  f r o m  r e a c t i o n  o f  an  o r g a n o -  

meta l l ic  r e a g e n t  w i t h  L, i n  w h i c h  t h e  D-allo products  - 2 

o r  4 p r e p o n d e r a t e ,  w o u l d  b e  p r e d i c t e d  t o  a r i s e  

c o n s i d e r i n g  e i t h e r  t h e  c l a s s i c a l  C r a m  s t e r i c  

c o m p r e s s i o n  model9 or t h e  model o f  F e l k i n , l 0  as o p p o s e d  

t o  t h a t  o f  a m e t a l  c h e l a t e l l  i n  w h i c h  a m a g n e s i u m  or 

l i t h i u m  atom is c o m p l e x e d  b e t w e e n  t h e  c a r b o n y l  oxygen  

and  t h e  f u r a n o s e  r i n g  oxygen.  The l a t t e r  m o d e l ,  w h i c h  

h a s  b e e n  i n v o k e d  f o r  b o t h  c y c l i c 1 2  and  a c y c l i c L 3  cases 

o f  a - a l k y l o x y - s u b s t i t u t e d  a l d e h y d e s ,  would  p r e d i c t  t h e  

a - l - t a l o  - -  isomer 2 a s  t h e  major p r o d u c t .  T h a t  a m e t a l  

c h e l a t e  is n o t  i n v o l v e d  i n  t h e s e  r e a c t i o n s  seems t o  be 

f u r t h e r  s u b s t a n t i a t e d  b y  t h e  f a c t  t h a t  t h e  p r o d u c t  

r a t i o s  a r e  r e l a t i v e l y  i n s e n s i t i v e  t o  s o l v e n t  a n d  

r e a g e n t  c h a n g e ,  e s p e c i a l l y  c a s e s  n o s .  6 - 9  i n  T a b l e  1. 

T h e  f a c t  t h a t  t h e  r e a c t i o n  o f  1 w i t h  o r g a n o m e t a l l i c  

r e a g e n t s  a p p e a r s  t o  be  s e n s i t i v e  t o  t h e  b u l k i n e s s  of 

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

is o b s e r v e d  w i t  h 2- 1 it  h io-1 , 3 -d i t h  i a n e  , w ou  I d  s u p p o r  t 

t h e  F e l k i n  m o d e l l o  for  t h e s e  r e a c t i o n s .  T h i s  a d d i t i o n  

o f  2 - l i t h i o - l 1 3 - d i t h i a n e  t o  I, i s  r i v a l e d  i n  

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

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

t o  - l.14 I n  r e l a t e d  work ,  Gero a n d  coworke r s  h a v e  

o b s e r v e d  h i g h  s t e r e o s e l e c t i v i t y ,  a l b e i t  lower y i e l d s ,  

i n  t h e  r e a c t i o n  of 2 - l i t h i o - l 1 3 - d i t h i a n e  w i t h  1,2:3,4- 

d i -0- i sop r op y 1 i d e n  e - a-2-9 a 1 ac to- 1 , 5- h e  xod i a l d o p  y r a n  0 s  e 

i n  h e x a m e t h y l p h o s p h o r i c  t r i a m i d e . 1 5  W o r k  i s  b e i n g  

c a r r i e d  o u t  w i t h  a l d e h y d e  1 a n d  i t s  i s o m e r s  t o  
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262 BOYD AND BAKER 

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

react i o n s .  

EXPERIMENTAL 

G e n e r a l .  A l l  s o l v e n t s  were e v a p o r a t e d  a t  - 4 0  OC 

i n  v a c u o .  T e t r a h y d r o f u r a n  (THF)  was d i s t i l l e d  f r o m  

p o t a s s i u m - b e n z o p h e n o n e  k e t y l  a n d  s t o r e d  o v e r  4-; 

m o l e c u l a r  s i e v e s  p r i o r  t o  u s e .  Column c h r o m a t o g r a p h y  

was c a r r i e d  o u t  u s i n g  E. Merck S i l i c a  G e l  6 0  ( 7 0  - 2 3 0  

m e s h  ASTM, c a t .  n o .  7 7 3 4 )  w i t h  a l o a d i n g  of - 1 : l O O  

s a m p 1 e : a d s o r b e n t  a n d  c h l o r o f o r m  ( s o l v e n t  A )  or 1 : 9 9  

m e t h a n o 1 : c h l o r o f o r m  ( s o l v e n t  B) a s  t h e  m o b i l e  p h a s e .  

T h i n - l a y e r  c h r o m a t o g r a p h y  was c a r r i e d  o u t  u s i n g  E.  

M e r c k  a l u m i n u m - b a c k e d  s i l i c a  g e l  p la tes  (cat. no.  5554-  

7 )  w i t h  t h e  i n d i c a t e d  e l u e n t .  D e t e c t i o n  was v i a  

a n i s a l d e h y d e  - s u l f u r i c  ac id  s p r a y . 1 6  'H N M R  s p e c t r a  

were r e c o r d e d  a t  2 0 0  M H z  o n  a Nicolet NT-200 i n s t r u m e n t  

i n  -1% s o l u t i o n s  i n  t h e  i n d i c a t e d  s o l v e n t  u s i n g  t e t r a -  

m e t h y l s i l a n e  as  i n t e r n a l  r e f e r e n c e .  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  a t  2 1  - 2 3  OC i n  1-dm c e l l s  u s i n g  a 

P e r k i n - E l m e r  2 4 1  spectropolar imeter .  

A d d i t i o n  of O r g a n o m e t a l l i c  R e a g e n t s  - t o  M e t h y l  

2,3-O-Isopropylidene-B-D-ribo-pentodialdo-l ,4-furanos- 

-- i d e  (1). F o r  t h e  r e a c t i o n s  l i s t e d  i n  T a b l e  1, 0 .20  g 

(0.99 m m o l )  o f  t h e  s u b l i m e d  a l d e h y d e  - 11' w a s  d i s s o l v e d  

i n  4 mL t o t a l  v o l u m e  of t h e  i n d i c a t e d  s o l v e n t ( s )  a n d  

s t i r r e d  a t  t h e  i n d i c a t e d  t e m p e r a t u r e  u n d e r  a n i t r o g e n  

a t m o s p h e r e .  3 .0  M MeMgI  i n  e t h e r  ( A l f a  P r o d u c t s )  was 

d i l u t e d  w i t h  e t h e r  t o  1 .4  M 11.4 M M e L i  i n  h e x a n e  

- 
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ADDITION OF ORGANOMETALLIC REAGENTS 263 

( A l d r i c h )  was a l s o  u s e d . ] ,  a n d  2.8 mL (3.92 m e q )  o f  

t h e s e  o r g a n o m e t a l l i c  r e a g e n t s  were added  o v e r  a 5-min 

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

w i t h  2 e q u i v  o f  c o p p e r ( 1 )  i o d i d e  w h e r e  i n d i c a t e d .  

A f t e r  4 h t h e  r e a c t i o n s  were q u e n c h e d  w i t h  2 0  mL o f  

s a t u r a t e d  a q u e o u s  ammonium c h l o r i d e  and  e x t r a c t e d  w i t h  

3 x 5 mL o f  e t h y l  acetate .  The e t h y l  acetate  l a y e r  was 

washed w i t h  s a t u r a t e d  a q u e o u s  s o d i u m  b i c a r b o n a t e ,  t h e n  

wa te r ,  d r i e d  o v e r  m a g n e s i u m  s u l f a t e ,  f i l t e r e d  a n d  

e v a p o r a t e d .  T h e  r e s i d u e  was c o l u m n  c h r o m a t o g r a p h e d  

e l u t i n g  w i t h  s o l v e n t  B .  A s  t h e  epimeric a l c o h o l s  were 

s e p a r a b l e  w i t h  d i f f i c u l t y ,  t h e  r a t i o  o f  isomer 2:2 was 

d e t e r m i n e d  b y  N M R  s p e c t r o s c o p y  o f  t h e  H-2' a n d  

methoxy s i g n a l  o f  t h e  a g l y c o n  i n  c h l o r o f o r m - 2 .  (For 'H 

N M R  d a t a  f o r  - 2 and  2, see e x p e r i m e n t a l  w h i c h  f o l l o w s . )  

I s o l a t e d  y i e l d s  were g e n e r a l l y  on  t h e  o r d e r  o f  6 0  t o  

70%. 

Met hy 1 2 , 3  -0-1 sop r o p y  1 i d e n e -  B ~ a l l o h e x o d i a l d o -  

1 , 4  - f u r  a n o s  i d e  1 , 3 - p r o p a n e d  i y  1 d i t h  ioace  t a 1  ( 4 )  a n d  

M e t h y l  2,3-O-Isopropylidene-a-L-talohexodialdo-1,4- 

f u r a n o s i d e  1 , 3 - p r o p a n e d i y l  d i t h i o a c e t a l  - (5 ) .  A d r y ,  

500-mL, r o u n d - b o t t o m e d  f l a s k  e q u i p p e d  w i t h  a s t i r b a r  

was c h a r g e d  w i t h  1 0 . 7  g ( 8 9 . 5  m m o l )  o f  s u b l i m e d  1 , 3 -  

d i t h i a n e  ( A l d r i c h ) ,  a n d  t h e  r e a g e n t  was d i s s o l v e d  i n  

1 5 0  mL o f  d r y  d i s t i l l e d  THF u n d e r  a n i t r o g e n  

a t m o s h p e r e .  The s o l u t i o n  was c o o l e d  t o  -3.0 2 5 OC, and 

6 1  m L  o f  1.47 M n - b u t y l l i t h i u m  i n  h e x a n e  ( A l d r i c h ,  

t i t r a t e d  a g a i n s t  d i p h e n y l a c e t i c  a c i d 1 * )  was t h e n  

s y r i n g e d  i n t o  t h e  s t i r r i n g  s o l u t i o n  a t  t h e  r a t e  of -10 

- - 

- - 
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mL/min. The  r e s u l t i n g  pa l e  y e l l o w  s o l u t i o n  was al lowed 

t o  s t i r  a t  - 3 0  OC f o r  1 h a n d  t h e n  c o o l e d  t o  - 7 8  OC. A 

d r y  p r e p a r a t i o n  o f  9 .46  g (46 .8  m m o l )  o f  s u b l i m e d  

me t h y 1  2,3-0-  - i s o p r o p y  1 i d e n e - B - p - r  -- i b o - p e n t o d i a l d o - l , 4 -  

f u r a n o s i d e  (1)17 - i n  50 mL of f r e s h l y  d i s t i l l e d  THF was 

a d d e d  a t  t h e  r a t e  of - 5  mL/min .  T h e  t e m p e r a t u r e  was 

m a i n t a i n e d  b e t w e e n  - 7 8  a n d  - 6 0  OC f o r  1 h ,  a t  w h i c h  

t ime TLC (B) s h o w e d  t h a t  a l l  t h e  a l d e h y d e  had  r e a c t e d .  

T h e  m i x t u r e  was q u e n c h e d  w i t h  5 0 0  mL o f  s a t u r a t e d  

a q u e o u s  a m m o n i u m  c h l o r i d e  a n d  e x t r a c t e d  w i t h  e t h y l  

acetate .  The  o r g a n i c  p h a s e  was w a s h e d  w i t h  s a t u r a t e d  

aqueous  s o d i u m  b i c a r b o n a t e ,  t h e n  w a t e r ,  d r i e d  o v e r  

m a g n e s i u m  s u l f a t e ,  f i l t e r e d ,  a n d  e v a p o r a t e d .  T h e  

i somer ic  d i t h i a n y l  a d d u c t s  were s e p a r a t e d  b y  c o l u m n  

c h r o m a t o g r a p h y  ( s o l v e n t  A ) .  T h e  less p o l a r  A - t a l o  - -  

a d d u c t  (5) e l u t e d  f i r s t  a n d  was e v a p o r a t e d  t o  g i v e  0.45 

g ( 3 % )  of a c l e a r  o i l  t h a t  c r y s t a l l i z e d  u p o n  s t a n d i n g  

a n d  was r e c r y s t a l l i z e d  f r o m  e t h e r - h e x a n e :  mp 8 4  - 8 5  

Oc; R f  0 .37  ( B ) ;  -42.4O (c  - 1 . 8 6 ,  m e t h a n o l ) ;  1~ 

NMR ( c h l o r o f o r m - d )  - 6 5 . 0 1  ( l H ,  s ,  H - 1 1 ,  4 .87  - 4.83  

(2H,  o v e r l a p p i n g  d ' s ,  H - 2  a n d  H - 3 1 ,  4 .61  ( l H ,  d ,  J 5 , 6  = 

- - 

5.8 H z ,  H - 6 ) ,  4 .12 (2H,  d ,  J 4 , 5  = 7.8 H z ,  H - 4 ) ,  3 .85  - 
3 .65  (2H,  m ,  H-5 a n d  OH-5) ,  3 .49 ( 3 H ,  s ,  OC€l3), 3 .00  - 
2.75 (4H,  m ,  C H 2 - S ) ,  2 .20 - 1 . 8 0  (2H,  m ,  C g 2 ) ,  1 . 4 9  a n d  

1 .32  [ 6 H ,  2 S ,  C ( C I 4 3 ) 2 1 ;  'H N M R  (DMSO-d6) - 6 4 .93  ( 1 H ,  

s ,  H - 1 1 ,  4.88 - 4 .81  ( l H ,  o v e r l a p p i n g  d ,  O H - 5 ) ,  4.79 

(lH, d ,  J 2 , 3  = 6.0 Hz, H-21, 4 .51  (lH, d ,  J 2 , 3  = 6.0 

Hz, H - 3 1 ,  4 - 3 2  (IH, d ,  J 5 , 6  = 6.3 H Z ,  H - 6 ) ,  4 .28  (lH, 

d ,  J4,5 = 5.7 H z ,  H-41, 3 .67  - 3 . 6 1  ( l H ,  m ,  H - 5 1 ,  3 . 3 2  
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(3H,  s ,  OCI13) ,  2 . 9 5  - 2.70  ( 4 H ,  m ,  CX2-S) ,  2 .10 - 1 . 6 0  

(2H,  m ,  CFI2), 1 . 4 9  a n d  1 . 3 2  [ 6 H ,  2s, C ( C I I 3 ) 2 ] -  
A n a l .  C a l c d  f o r  C 1 3 H 2 2 0 5 S 2 :  C ,  4 8 . 4 3 ;  H I  6 . 8 8 ;  S ,  

1 9 . 8 9 .  F o u n d :  'C, 4 8 . 5 1 ;  H ,  6 .89 ;  S ,  1 9 . 8 2 .  

T h e  D-al l0  epimer - 4 e l u t e d  s e c o n d  t o  g i v e  14 .63  g 

( 9 7 % )  o f  a c l e a r  o i l  t h a t  c r y s t a l l i z e d  u p o n  s t a n d i n g  

a n d  was r e c r y s t a l l i z e d  f r o m  e t h e r  - h e x a n e :  m p  73 - 7 4  

OC; R f  0 .26  ( B ) ;  -44.4O ( C  - 2.9, m e t h a n o l ) ;  'H N M R  

( c h l o r o f o r m - d )  - 6 4 . 9 9  ( l H ,  s ,  H - 1 )  , 4 . 9 9  ( l H ,  

o v e r l a p p i n g  d ,  J 5 , 5 - 0 ~  = 6.0 H z ,  OH-51, 4.62  - 4 .57  

(2H,  o v e r l a p p i n g  d ,  H-2 a n d  H - 3 1 ,  4 .31  ( l H ,  d ,  J 4 , 5  = 

6.2 H z ,  H-4), 3 . 9 2  - 3 .86  ( l H ,  m ,  H - 5 1 ,  3 . 7 2  ( l H ,  d ,  

= -  

- - 

J 5 , 6  = 3.0 H Z ,  H - 6 ) ,  3 .43  (3H,  S ,  oCE3), 2 .95  - 2 .87  

( 4 ~ ,  m ,  c€l2-s), 2 .20  - 2.10 (2H,  m ,  C H 2 ) ,  1 . 4 9  a n d  1 . 3 3  

[ 6 H ,  2 s ,  C ( C H 3 ) 2 ] ;  N M R  (DMSO-26) 6 5 . 7 6  ( l H ,  d ,  JH-  

5,0!-5 = 6.3 H z ,  O H - 5 ) ,  4 .92  ( 1 H t  S t  H - 1 ) i  4 .76 ( 1 H ,  d ,  

= 6.0 H z ,  H - 2 ) ,  4.53 ( l H ,  d ,  J 2 , 3  = 6.0 H z ,  H-31, 

4 .28  ( l H ,  d ,  J 5 , 6  = 0.8 H z ,  H-61, 4 .01  ( l H ,  d ,  J 4 , 5  - 

1 0 . 2  H z ,  H - 4 ) ,  3 .60  - 3 .50  ( l H ,  m ,  H - 5 ) ,  3 . 2 5  (3H,  S, 

' 2 , 3  
- 

OC€Z3), 2 .96 - 2.77 (4H,  m ,  CI32-S), 2.10 - 1 . 6 0  ( 2 H ,  m ,  

C g 2 ) ,  1 . 3 9  a n d  1 . 2 5 [  (6H,  2 s ,  C(CFI3)21 .  

T h i s  r e a c t i o n  was r e p e a t e d  on  ca. 50-mmol s c a l e  t o  

c o n s i s t e n t l y  g i v e  9 5  - 1 0 0 %  y i e l d s  o f  94 - 9 7 %  p u r e  4. 
A n a l .  C a l c d  f o r  C 1 3 H 2 2 0 5 S 2 :  C ,  48 .43 ;  H 6 .88 ;  S ,  

1 9 . 8 9 .  F o u n d :  C ,  48 .50 ;  H ,  6 .92 ;  S ,  19 .81 .  

P r e p a r a t i o n  of - M e t h y l  6 - D e o x y - 2 , 3 - 0 - .  

i s o p r o p y l i d e n e - B - D - a 1  l o  f u r a n o s  i d e  (2). 1 . 0  g ( 3 . 1  - 
m m o l )  o f  m e t h y l  2 , 3 - g - i s o p r o p y l i d e n e - 3 - g -  

---- a l l o h e x o d  i a l d o - l , I - f u r  a n o s  i d e  1 , 3 - p r o p a n e d  i y l  
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d i t h i o a c e t a l  (4) was r e a c t e d  w i t h  -8 .0  g o f  R a n e y  

n i c k e l  i n  3 0  mL o f  r e f l u x i n g  e t h a n o l  f o r  6 h. ( I f  t h e  

r eac t ion  h a d  n o t  g o n e  t o  c o m p l e t i o n  as  o b s e r v e d  b y  TLC 

( B ) ,  an  a d d i t i o n a l  2 or  3 g o f  R a n e y  n i c k e l  was a d d e d ,  

a n d  t h e  m i x t u r e  was a l l o w e d  t o  c o n t i n u e  t o  r e f l u x  u n t i l  

c o m p l e t e d . )  Upon comple t ion ,  t h e  m i x t u r e  was f i l t e r e d  

a c r o s s  a C e l i t e  p a d  w i t h  a l a y e r  o f  c h a r c o a l  a n d  

e v a p o r a t e d  t o  a c o l o r l e s s  o i l  t h a t  was p u r i f i e d  b y  

s i l i c a  g e l  c h r o m a t o g r a p h y  ( A )  t o  g i v e  0.64 g ( 9 5 % )  o f  

2 :  [ l i t . 7  

[a]g3 -74.4O (c - 2.0 m e t h a n o l ) ] ;  l H  N M R  ( c h l o r o f o r m - 4 )  6 

R f  0 .22  (B); [a], 21 -74.2O (2 3 . 2 ,  m e t h a n o l )  
- - - 

- - 

4.97 ( l H ,  S I  H - l ) ,  4.86 ( l H ,  d ,  J 2 , 3  = 6 . 0  H z ,  H-21, 

4 .57 ( l H ,  d ,  J 2 , 3  = 6.0 H z ,  H - 3 ) ,  4 .16 ( l H ,  d ,  J4,5 - - 

2.1 H z ,  H - 4 ) ,  3 . 9 1  - 3.84  ( l H ,  m ,  H-5), 3 .82  - 3.67  

( l H ,  b s ,  Og-51, 3 . 4 3  ( 3 H ,  s ,  O C H 3 ) ,  1 . 4 8  a n d  1 . 3 3  [ 6 H ,  

2 S ,  C(C€I3)2] I 1 . 2 3  (3H,  d ,  J 5 , 6  = 6.6 Hz ,  CH3) .  

P r e p a r a t i o n  of M e t h y l  6 - D e o x y - 2 , 3 - 0 -  

isopropylidene-a-L-talofuranoside - (3). 0.696 g ( 2 . 1 6  

m m o l )  o f  me t h y  1 2 , 3 - 9 -  i s o p r o p y l  i d e n e - a - g -  

-- t a l o h e x o d i a l d o - l , . Q - f u r a n o s  i d e  l I 3 - p r o p a n e d  i y l  

d i t h i o a c e t a l  (A) was reacted w i t h  1 0  g o f  Raney  n i c k e l  

i n  r e f l u x i n g  e t h a n o l  f o r  3.5 h .  A t  t h i s  t i m e  TLC ( B )  

s h o w e d  t h a t  t h e  r e a c t i o n  h a d  g o n e  t o  c o m p l e t i o n ,  a n d  

t h e  r e a c t i o n  was w o r k e d  u p  a n d  p u r i f i e d  i n  a n  f a s h i o n  

a n a l o g o u s  t o  t h a t  f o r  t h e  Q-al lo  -- epimer 2 t o  g i v e  0.43 

g ( 9 1 % )  o f  2 a s  a c l e a r  o i l :  R f  0 .22  (B); -53.8O - - (c  1 . 6 5 ,  m e t h a n o l )  [ l i t . 8  [ a ] ,  2 7  - 5 4 O  (g 1 . 5 8 ,  

m e t h a n o 1 ) l ;  'H NMR ( c h l o r o f o r m - d )  - 6 4.98  ( l H ,  S I  H-l), 
- - 

4 - 7 9  (1Hi d ,  J 2 , 3  = 6.0 Hz, H - 2 ) ,  4.58 ( l H ,  d ,  J 2 , 3  - - 
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6.0 H z ,  H-3) ,  4.23 ( l H ,  d ,  J 4 , 5  = 3.5 H z ,  H-4) ,  3.78 - 
3.66 ( l H ,  m ,  H-51, 3.46 (3H,  s ,  OCH3), 3 . 2 1  (lH, d ,  JH- 
5,0H-5 = 1 0 . 2  H z ,  OH-511, 1 . 4 8  a n d  1 . 3 2  [ 6 H ,  2 s ,  

C ( C H 3 ) 2 ]  , 1 . 2 2  (3H,  d ,  J 5 , 6  = 6.6 H z ,  C€33) .  - 
P r e p a r a t i o n  I- of  M e t h y l  2,3-0-Isopropylidene-5-0= 

tosyl-6-deoxy-~-D-allofuranoside (6). By t h e  p r o c e d u r e  

p r e v i o u s l y  ~ e p o r t e d , ~  1.84 g (8.44 m m o l )  of  t h e  m e t h y l  

- D - a l l o f u r a n o s i d e  ( 2 )  - was c o n v e r t e d  t o  t h e  t o s y l a t e  - 6 

u s i n g  2.76 g (14.5 m m o l )  of 2 - t o l u e n e s u l f o n y l  c h l o r i d e  

a n d  9.2 mL of p y r i d i n e  i n  4 m L  o f  c h l o r o f o r m .  A f t e r  

co lumn c h r o m a t o g r a p h y  ( s o l v e n t  A ) ,  2.47 g ( 7 9 % )  o f  p u r e  

- 6 was o b t a i n e d :  mp 9 3  OC [ l i t . '  mp 9 1  - 9 2  O C ] ;  R f  

0.40 ( B ) ;  -42.3O (c - 0.26 m e t h a n o l )  [ l i t .7  [ e l $ 6 =  

- 

_ -  

= - - 
- 4 1 °  - + 4 O  ( C  - 0 . 3 4 ,  m e t h a n o l ) ] ;  'H N M R  ( c h l o r o f o r m - d )  6 

8.47 (2H,  d ,  J A A I , B B I  = 8.8 H z ,  Ar-g) ,  7.98 (2H,  D, 

J A A I , B B I  = 8.8 H z ,  A K - H ) ,  - 5.31  ( l H ,  S, z-l) ,  4.94 - 
4.80 (2H, o v e r l a p p i n g  m ,  H-2 a n d  H-5),  4.78 ( l H ,  d ,  

J 2 , 3  = 6.5 H z ,  H - 3 ) ,  4.29 ( l H ,  d ,  J 4 , 5  = 10.5  HZ, H-4) ,  

3.60 (3H, s ,  O C H 3 ) ,  2.67 (3H,  s ,  C 3 1 ,  1 . 5 5  a n d  1 .34  

(6H,  2 s ,  C ( C z 3 ) 2 ) ,  1 . 4 2  (3H,  d ,  J 5 , 6  = 6.7 H z ,  C H 3 ) .  
- 

P r e p a r a t i o n  - o f  M e t h y l  2,3-O-Isopropylidene-5-0- - 
benzoyl-6-deoxy-a-L-talofuranoside (7). E s s e n t i a l l y  by 

t h e  p r o c e d u r e  r e p o r t e d , 8  6.71 g ( 1 8 . 1  m m o l )  o f  5 was 

e p i m e r i z e d  w i t h  1 3 . 2  g (91 .6  m m o l )  of d r i e d  s o d i u m  

b e n z o a t e  ( a s  a n o n - h o m o g e n e o u s  s u s p e n s i o n  i n  N,N- 
d i m e t h y l f o r m a m i d e )  t o  g i v e ,  a f t e r  co lumn c h r o m a t o g r a p h y  

( A ) ,  3.52 g ( 6 0 % )  o f  2: mp 9 3  OC 1 l i t . 8  93 .5  - 9 5  O C I ;  

R f  0.38 ( B ) ;  -35.6O (c 2.95, m e t h a n o l ) ,  i l i t . 8  

-38O (5 2.86, m e t h a n o l ) ] ;  N M R  ( c h l o r o f o r m - d )  6 

- 

- - 

- - 
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8.15 - 8.10 (2H,  m ,  A r - 5 1 ,  7.57 - 7.28 ( 3 H ,  m ,  Ar -g) ,  

5 .21 - 5.11 ( l H ,  m ,  H-5) ,  5.03 ( l H ,  S t  H-11, 4 . 6 8  - 
4.60 (2H,  m ,  H-2 a n d  H-31, 4.32 ( l H ,  d d ,  J 3 , 4  = 7.5 Hz, 

J 4 , 5  = 7.5 Hz ,  H-41, 3.29 ( 3 H ,  s ,  OCJ13), 1.52 a n d  1 . 3 3  

( 6 H ,  2 S ,  C ( C 5 3 ) 2 ) ,  1 . 4 1  (3H, d ,  J 5 , 6  = 6 - 3 1  C H 3 ) -  
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