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ABSTRACT 
l y c o s i d e s  a r e  p repa red  d i r e c t l y  from 1,3,4,6- 

tetra-0-acetyl-2-deoxy-8-phthal imi do-a, B-Q-g1 ucopyranose and 1,2,3,4- 
tetra-tJ-acetyl-B-L-rhamnopyranose using-stannic  c h l o r i d e  as  c a t a l y s t  
w i t h  sa l  utions o f t h e  respective a1 coho1 s i n methyl ene chloride.  

Benzyl and a l l y 1  

I NTRODUCTI OM 
S t a n n i c  c h l o r i d e  a s  a promoter of  g l y c o s y l a t i o n  w i t h  a c e t y l a t e d  

sugars was f i r s t  used by Lemieux and Shylukl i n  1953. Since t h a t  time, 

i t  has been frequent ly  empl oyed f o r  t he  glycosyl a t ion  of pyrimi d i  nes,2 

a n d  nucl eos i  de  s y n t h e s e s  i n  genera l  ,3  as  we1 1 a s  f o r  t h e  s y n t h e s i s  of 

aryl ,4-8 alky19,10 and o ther  complex glycosides.1° Sometimes t r ibu ty l -  

s tannylat ion of t h e  alcohol i s  required i n  order  t o  enhance t h e  nucleo- 

phi1 i c i  ty  of t he  reactant.1° 

/ 

We have e x t e n s i v e l y  s t u d i e d  t h i s  r e a c t i o n  a n d  found t h a t  i t  i s  

par t icul  a r l y  sui tab1 e f o r  2-deoxy-2-phthal i mi do-B-g-g1 ucopyranosi des and 

a-L-rhamnopyranosides. - The procedure i s  simp1 e, and the  y i e l  d s  a r e  good 
t o  excel 1 ent .  
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SCHEME 

ROH/SnC14, OR 
ACO P htN 

P htN 
1 2 R=CH, 

3 R=CH,-CH=CH 
4 R=Bn 

5 6 R-= CH;CH=CH2 
7 R = B n  

EXPERIMENTAL 

Me1 t i n g  p o i n t s  a r e  u n c o r r e c t e d .  Optical  r o t a t i o n s  were measured 

w i t h  a POLAMAT A a u t o m a t i c  p o l a r i m e t e r  (GDR) f o r  1% s o l u t i o n s  i n  

c h l o r o f o r m  a t  25 OC. NMR s p e c t r a  were r e c o r d e d  w i t h  a JEOL JNM-FX90Q 

spectrometer i n deuter iochl  oroform. 

Methyl 3,4,6-Tti-O-acetyl~2-deoxy-2-phthalimi - do-B+-gl uoopyranosi de 

(2 ) .  A s o l u t i o n  of 1,3,4,6-tetra-O-acety1-2-deoxy-2-phthal - imi do-a,B-P- 
g lucopyranose7  (1, 200 mg, 0.42 mmol) and methanol  (0.07 m L ,  55.4 mg, 

1.73 mmol) i n  d ry  d i c h l o r o m e t h a n e  (3 m L )  was s t i r r e d . u n d e r  argon.  

Freshly d i s t i l l e d  stannic c h l o r i d e  (0.2 mL, 440 mg, 1.69 mmol).was added 

dropwise. After 2 h ,  TLC ( 1 O : l  chloroform-acetone) .showed-the Lfotaatian 

o f  a s i n g l e  csmpwnd w i t h - a  sl icghtly higher-mo i l i t y .  The solut ionewas 
t h e n  added t o  a s a t u r a t e d  s o l u t i o n  o f  sod ium hydrogen  c a r b o n a t e  and 
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extracted w i t h  chloroform. The organic extract  was washed w i t h  water, 

dr ied ,  and  concentrated. Crystal1 ization from methanol gave 2 (170 mg, 

90%): mp 154-5 OC [ l i t . 12  mp 156-7 O C ,  l i d 3  mp 160 O C I ;  [a], +38O 

167.6 ( C = O ) ;  134.3, 131.5, 12<6 ( P h ) ;  99.1 (C-11, 71.9 (C-31, 70.9 (C- 

51, 69.2 (C-41, 62.1 (C-61, 56.9 (MeO), 54.6 (C-21, 20.7, 20.6, 20.4 

(MeCO). 

- - 
[a], +46O, l i d 3  [all, +44'1; l3C NMR: 6170.6, 170.1, 169.4, - - - 

A1 1 y l  3,4,6-Tri-O-acetyl-2-deoxy-2-phthal - i d  do-B-g-gl ucopyranosi de 

( 3 ) .  As f o r  t h e  preparat ion of 2, 1 (200 mg, 0.42 mmol) was s t i r r e d  

under argon i n  a s o l u t i o n  of dichloromethane w i t h  a l l y 1  alcohol (0.11 

mL, 97.6 mg, 4 equiv) and s t a n n i c  c h l o r i d e  (0.2 mL, 440 mg, 4 equiv). 

After  5 h a t  room temperature ,  t h e  r eac t ion  was t r e a t e d  a s  f o r  2. 

Column chromatography of t h e  crude product (1O:l chl oroform:acetone) 

afforded pure 3 (160 mg, 80%): mp 107-9 OC (from methanot) [ l i t . 1 4  mp 

108-9 OC]; [a30 +43.5O [ l i t . 1 4  +36OI; 13C NPIR: 6170.4; 169.9, 169.3, 
167.5 ( C = O ) ;  134.4, 131.5, 123.6 ( P h ) ;  133.4, 117.6 ( a l l y l ) ;  92.2 (C-11, 

71.9 (C-3), 70.8 (C-5), 69.2 (C-4), 62.1 (C-6), 54.7 (C-2); 20.6, 20.5, 
20.3 (MeCO). 

Benzyl 3,4,6-Tri-O-acetyl-2-deoxy-2-phthali - si.do-&Q-gl - ucopyranosi de 

(4). As f o r  t h e  preparat ion o f  2 a n d  3, a s o l u t i o n  of 1 (200 mg, 

0.42 mmol) i n  dichloromethane was s t i r r e d  w i t h  benzyl alcohol (0.6 mL, 

63 mg, 13 equiv) and stannic chloride (0.2 mL, 440 mg, 4 equiv) f o r  24 h 

a t  room temperature. After column chromatography of the crude product 

(2:l toluene-ethyl acetate),  pure 4 was obtained (117 mg, 53%): mp 102-4 
O C  (from e t h e r )  [ L i  t.15 mp 106-7 O C ] ;  +50, 13C NMR: 6170.6, 170.0, - 
169.4, 167.5 (C=O); 134.2, 131.5, 123.5 ( P h ) ;  97.3 (C-l), 71.9 (C-21, 

70.8 (C-51, 69.2 (C-41, 62.1 (C-61, 54.8 (C-21,  71.3 ( B n ) ;  20.7, 20.6, 
20.4 (MeCO). 

A1 l y l  2.3,4-tri-O-acetyl-a-~-rhamnopyranoside - (6). A solution of 

1,2,3,5-tetra-O-a~etyl-a,B-~-rhamnopyranose~~ - - (5 g, 15 mmol 1 and a1 l y l  

alcohol (1 mL,  854 mg, 14.7 mmol) i n  dry dichloromethane (20 m L )  was 
cool ed under argon. Freshly d i  s t i  11 ed s tanni  c c h l o r i d e  (3  m L ,  6.68 g,  
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512 CAMPOS-VALDES, MARINO-ALBERNAS, AND VEREZ-BENCOMO 

25.6 mmol) was added d r o p w i s e ,  and t h e  r e a c t i o n  was s t i r r e d  a t  room 

temperature  for  30 m i n .  The mixture was d i l u t e d  w i t h  chloroform,  washed 

w i t h  ice-water, s a t u r a t e d  sodium hydrogen carbonate ,  aga in  w i t h  water, 

d r i e d  and  c o n c e n t r a t e d  t o  y i e l d  6 (4.09, 80%); [ a ] ~  - -73 O C ;  'H N M R :  6 

5.80 ( l H ,  m, C H = ) ,  5.08 - 5.40 ( 2 H ,  m ,  CH2=), 4.78 ( l H ,  d ,  H - 1 ,  J = 1.9 

Hz), 2.16, 2.06, 2.00 (9H, 3 s ,  MeCO), 1.53 (6H, d,  Me, J = 6Hz). - Anal .  

Ca lcd  f o r  C15H2208: C ,  54.54; H ,  6.71. Found: C ,  54.54; H ,  7.09. 

- 

Benzyl 2,3,4-tri-O-acetyl - -a-l-rharnnopyranosi de  (7). Anal ogousl y t o  

t h e  p r e p a r a t i o n  of 6 f rom a c e t a t e  5 ,  benzy l  a l c o h o l  (1.5 m L ,  1.58 g, 

16.8 mmol) was used  t o  p r e p a r e  6 (3.39, 57%);  mp 110 O C  CLit.17 mp 110  

OC1; C a l ~  -6OO; CLit.17 Ca3~ - -73OI. 
- - - 
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