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Abs t rac t  - 2-Methoxybenzaldehyde dimethyl a c e t a l  i s  an exce l l en t  p ro t ec t i ng  group - 

f w  aldohexopymnosides by way of t he  formation o f  t h e i r  u.6-0-(2-methoxybenzylidene) 

a c e t a l s .  

During t h e  course of our exp lo r a t i ons  fo r  new p r o t e c t i n g  groups f o r  t h e  aldohexopymnosides,  we 

observed the very high y i e l d  formation of 4,6-0- a c e t a l s  whi le  us ing  var ious ly  s u b s t i t u t e d  

2-alkonybenzaldehyde dimethyl a c e t a l s  ( 1 )  as t he  reagents  i n  a c e t a l  exchange r e a c t i o n s ,  performed 
.% 

1 
s i m i l a r l y  t o  t he  method developed by M.E. Evans . We now wish t o  de sc r i be  t h e  use of 2-methoxy- 

benzaldehyde dimerhyl a r e t a l  (2 i n  t h e  p r epa ra t i on  of t h e  4,6-0-(2-methonybenzylidene) a c e t a l s  

of methyl a-D-glucopyranoside ( 3 )  and methyl 0-Dgalac topyranos ide  ( U ) ,  and f u r t h e r  t o  s t r ong ly  
m ,.2 

recommend t h e  use of t he se  d e r i v a t i v e s ,  as they  appear t o  be more e f f i c ac ious  t han  t h e  c l a s s i c a l  

benzylidene a c e t a l s  by v i r t u e  of t h e i r  e a s i e r  and h igher  y i e l d  p r epa ra t i on  and t h e i r  comparable 

s t a b i l i t i e s  i n  normal r e ac t i on  condi t ions .  2  

The r eagen t ,  2-methoxybenzildehyde dimerhyl a c e t a l  ( 2 )  was made i n  very high y i e l d  by methyla t ing  
.-2 

s a l i cy l a ldehyde  us ing  dimethyl s u l p h i t e  with potassium carbonate i n  acetone;  fol lowed by ace t a l a -  

t i o n  o f  t h e  2-methonybenzaldehyde us ing  m i n e t h y l  orthoformate i n  anhydrous methanol with 

p-toluenesulpbonic acid,(PTSA) as c a t a l y s t ,  3 2 0 ~  Each r eac t i on  proceeded nea r l y  quanti-  - 

t a t i v e l y ,  so provid ing  a near ly  pure sample o f  t h e  reagent  ( 21 ,  6 
C 

CDC13 3.33 (6H,s) ,  3.77 (3H , s ) ,  

5 . 6 3  (lH, s ) ,  6.67 t o  7.67 (UH, m); which was used without f u r t h e r  p u r i f i c a t i o n .  The r eac t i on  

of t h e  methyl glycopyranoside i n  anhydrous dimethylformarnide with t h e  reagent ( 2 )  and a c a t a l y t i c  ,- 
amount of PTSA, under reduced pressure  (water  pump) a t  8 5 O ~ ,  f o r  35 minutes,  r ou t i ne ly  y ie lded  

t h e  il,6-0-(2-rnethoxybenzylidene) a c e t a l s  in  g r e a t e r  than  90% y i e l d .  Thus t he  a c e t a l s  ( 3 )  and (A) ,- 
were prepared i n  96% and 93% y i e l d s  r e spec t i ve ly .  I n  a t y p i c a l  p r epa ra t i on ,  a 500 r n l  q u i c k f i t  

round bottomed f l a s k  m n t a i n i n g  methyl a -D-g lu~o~yranos ide  ( 0 . 1  mole),  DMF (50 mls) ,  t h e  reagent 

(2) ( 0 . 1  mole) and PTSA ( 0 . 1  gms) was a t t a ched  t o  a r o t a r y  evapora tor  and hea ted  i n  a water  bath 

a t  8s°C, fo r  35 minutes,  whi le  r o t a t i n g  t h e  evaporator and evacuating wi th  a wa t e r  pump. The DMF 

was then  removed by r o t a t o r y  evapora t ion  a t  lower pressure  provided by an  o i l  pump, t o  y i e l d  a 
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yellow, s o l i d  res idue ,  ~ h i c h  was t r i t u r a t e d  with 10% sodium carbonate s o l u t i o n  (100 rnls) ,  

recovered by f i l t r a t i o n  and washed with co ld  water  ( 2  x 100 mls) .  The d r i ed  s o l i d  was t h en  re- 

~ r y ~ t ~ l l i s e d  from acetonel60-80° p e t r o l  t o  y i e l d  30.0 gms. (96%) of t h e  compound (;)?!. (31 ,  m.p. + 
198-199°~,  [ o ] i 5  + 122.5 ( c  = 1.20, CHCl showed 6CDC1 

3  
3.W and 3.80 (each 3H, s ) ,  4.72 

3 
( lH,  d ,  J = 3Hz, anomepic p ro ton ) ,  5.88 (1H, s ,  'benzylidene p ro ton ' )  and 6.67 t o  7.67 (4H, m). 

The m u l t i p l i c i t y  of t h e  anilrneric proton and t h e  coupl ing  cons tan t  observed,  c l e a r l y  showed t h a t  

t h e  anomeric carbon was not a f f e c t e d  by t h e  r e a c t i o n  

The p r epa ra t i on  of t h e  "on-crys ta l l ine  compound ( 4 )  was s i m i l a r  t o  t h a t  of ( 3 1 ,  save t h a t  a f t e r  ,-, + 
t h e  DMF had been removed by evapora t ion ,  t h e  gum obtained was thoroughly s t i r r e d  with 10% s o d i m  

carbonate  so lu t i on  (100 mls) t o  remove t h e  a c i d  c a t a l y s t .  After  decanta t ion  of t h e  aqueous solu- 

t i o n ,  t h e  gum was thoroughly s t i r r e d  with t o l u t n e / 6 0 - 8 0 ~  p e t r o l  ( 1 : 1 ,  150 mls) t o  remove t r a c e s  

of  a coloured ma te r i a l .  me gwn remaining a f t e r  decanta t ion  was disso lved  i n  e t h y l  a c e t a t e ,  t h e  

so lu t i on  was d r i ed  over sodium su lpha t e  and then t he  so lven t  renoved, thus  y i e l d i n g  a foam of (k) 
pure  by T.L.C., i n  93% y i e l d .  

(31, - 32.u0 (C = 1 .73  grnd100 m l s ,  CHC13) showed dCDCl 3.q8 and 3.77 (each 3H, s ) ,  
3 

5.82(1H, 5 )  and 6.67 t o  7.67 (4H, m). I n  order  t o  a s c e r t a i n  t h e  r e l a t i v e  canf iguca t ion  a t  C - 1 ,  

t h e  compound ( 4 )  was ace ty l a t ed  us ing  a c e t i c  anhydr ide lpyr id ine ,  so y i e ld ing  t h e  d i a c e t a t e  ( 5 )  
U 

q u a n t i t a t i v e l y .  (51, m.p. 1 8 2 - 1 8 ~ ~ ~ ,  + 43.5' ( c  = 1.115, CHC13) showed vmax 1740 cm-l; 

SCDC13 1 .98  and 2.03 (each 3H, s ) ,  3.u8 and 3.75 (each 3H, s ), 4.55 (IH, dd,  J = 10 and 3Hz, 

H-31, 5.37 ( l H ,  dd ,  J = 10 and 8  H z ,  H-z), 5.82 (IH, s )  and 6.67 t o  7 .83  (4H, m). The signals  

shown by H-2 and H-3 c l e a r l y  demonstrated t h a t  t h e  anomeric carbon again  had not  been a f f e c t e d  

by t he  r eac t i on .  

h e  formation of methyl 4,6-0-benzylidene-gluccpyrlanoside by a c e t a l  exchange with benzaldehyde 

dimethyl a c e t a l  has been repor ted  t o  proceed i n  y i e l d s  as high as 84%;but r equ i r ed  long 

r e a c t i o n  t imes .  We sugges t  t h a t  t h e  improvement i n  y i e l d  and t h e  shor tened  r e a c t i o n  en- 

countered i n  t he  use o f  2-methoxybenaaldehyde dimethyl a c e t a l  w a s  due t o  t h e  more e f f i c i e n t  

s t a b i l i s a r i o n  of t h e  carbonium ion in te rmedia te  (3) by t h e  2-methoxy group, and t o  t h e  removal 

o f  t h e  methanol from t h e  r eac t i on  mixture.  
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