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SYNTHETIC COMMUNICATIONS, 23(16), 2225-2228 (1993) 

MOLYBDENUM CATALYZED PROTECTIVE 

TETRAHYDROPYRANYLATION OF ALCOHOLS AND PHENOLS+ 

* 
M. Lakshmi Kantam and P. Lakshmi Santhi 

Homogeneous Catalysis Discipline 
Indian Insti tute of Chemical Technology, Hyderabad 500 007, India 

Abstract : Molybdenyl(V1) ace ty lace tona te  is a n  e f fec t ive  ca ta lys t  
for  t h e  pro tec t ive  tetrahydropyranylation of alcohols and phenols. 

Tetrahydropyranyl group is of ten  t h e  pro tec t ive  group of choice 

in peptide,  nucleoside, carbohydra te  and steroid chemistry because 

of the  stabil i ty of t h e  tetrahydropyranyl derivatives towards basic 

media, Grignard reagents  and reac t ions  involving oxidation and reduc- 

t ion  by A wide variety of methods is available 

for  th i s  conversion . Transition me ta l  ca ta lys t s  have not been 

used for this conversion so far. The low cos t  and e a s e  of handling 

molybdenum ca ta lys t s  prompted us to examine  such a possibility 

with molybden yl (VI) ace ty l ace tona te  complex. 

I inorganic hydrides . 
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Table 
Pro tectivr tetr ahydropyranylation of alcohols catalysed by Moo2 (acaclz 

E n t r y  Substrate Product  Y i e l d  I*/*)' 

1 

2 

3 

2 

s 

6 

7 

8 

9 

10 

11 

12 

13 

OH 

6 
OH 

P O H  
HO 

-0THP 

CHtOTHP 6 6 
OTHP 

P O T H P  

THPO 

89 

68 

65 

75 

70 

62 

82 

63 

61 

67 

88 

7 2  

6 8  

a - Isolated yield 
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W e  r e p o r t  h e r e  a s imple  and  inexpensive te t rahydropyranyla t ion  

of alcohols  and  phenols  c a t a l y z e d  by Mo02(acac)2  (2 m ' d % )  in good 

yields  (Table  I). 

In summary ,  t h e  mildness  of t h e  reac t ion  condi t ions m a k e s  

t h i s  c a t a l y s t  very useful. 

Experimental Section 

Tetrahydropyranyla t ion  of Alcohols  and  Phenols; Genera l  Procedure:  

In a typical  e x p e r i m e n t ,  a f l a s k  was charged  wi th  0.260 g 

(2 mmol)  of 1-octanol (Table  1, e n t r y  I) ,  1 ml of 3,4-dihydro-ZH- 

pyran and  0.013 g (0.04 mmol)  of molybdenyl a c e t y l a c e t o n a t e  in  

10 ml  of d r y  chloroform.  The  m i x t u r e  w a s  h e a t e d  under  re f lux  

and  argon wi th  s t i r r ing  whereupon t h e  orange-yellow suspension 

t u r n e d  blue. Progress  of t h e  r e a c t i o n  w a s  monitored per iodical ly  

by TLC. A f t e r  4h ,  t h e  m i x t u r e  w a s  t h e n  cooled t o  room t e m p e r a t u r e  

and most  of t h e  ch loroform w a s  re!noved. The residue w a s  t h e n  

chromatographed  on silica-gel to g e t  t h e  pure  product  ( e t h y l a c e t a t e :  

hexane). Yield (0.380 g, 89%). 

Acknowledgements : W e  thank  Dr. A.V. R a m a  Rao f o r  his c o n s t a n t  

encouragement .  
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