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Abstract - The antijuvenile hormones precocenes I and I1 

(1,2), and related 2.2-dimethyl-2H-chromenes (12.13) were syn- 

thesized by oxidative cyclization of o-isoprenylphenols with 

m-chloroperbenzoic acid, followed by dehydration of the corre- 

sponding 3-chromanols with methyltriphenoxyphosphonium iodide. 

Precocene I (7-methaxy-2.2-dimethyl-2H-chromene, 1) and precocene I 1  (6,7-dime- 

thoxy-2.2-dimethyl-2H-chromene, 2) isolated from the plant Agehaturn houb.tonianuml 

are potentially useful insect antijuvenile hormone. Owing to this attractive bio- 

logical property, several synthetic methods have been reportedz. 

In continuation of our studies on the synthesis of biologically active natural prod- 

ucts',', we wish to report an alternative method for the synthesis of precocenes 

and related chromenes by oxidative cyclization5 of o-isoprenylphenols and sdseqent 

dehydration. 

The a-isoprenylphenols 3,4,5 and 6 were prepared according to Yamada's method6. 

Compound 5 was more conveniently obtained by isoprenylation of methoxyhydroquinone 

with 2-methylbut-3-en-2-01 in aqueous formic acid7. 



The o x i d a t i v e  c y c l i z a t i o n  of s u b s t r a t e s  3 - 6  were performed w i t h  m - c h l o r o p e r b e n z o i c  

ac id  i n  methylene c h l o r i d e  s o l u t i o n  a t  O°C. C a t a l y t i c  amounts o f  c o n c e n t r a t e d  hy- 

d r o c h l o r i c  a c i d  were added i n  o r d e r  t o  a v o i d  t h e  f o r m a t i o n  o f  2 .3 -d ihydrobenzofu-  

ranse a n d  maximize t h e  p r o d u c t i o n  o f  2,2-dimethyl-3-chromanols 7-10 (Scheme 1). 

OMe 

6.10 

Yields a n d  s p e c t r a l  p r o p e r t i e s  o f  chramanols  7-10 p r e p a r e d  under  t h e s e  c o n d i t i o n s  

a r e  d e s c r i b e d  i n  T a b l e  1 .  

Table 1 .  

Substance - 
7 

8 

9 

10 

Chromanols o b t a i n e d  by o x i d a t i v e  c y c l i z a t i o n  o f  o - p r e n y l p h e n o l s  3 r 6 .  

$-nmr specrra(6 ppm) b 

a.  Obtained i n  KBr (7,9.10) and neat ( 8 ) ;  b .  Performed i n  C E 1 3  s o l u t i a a  u s i n g  TMS as in ternal  
standard. 

- 1 9 5 2 -  
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Attempted d e h y d r a t i o n  o f  chromanol 7 b y  means of  a  v a r i e t y  o f  r e a g e n t s  (POC13/Py; 

TsCl/Py and DMF; MsCl/Py and DMF) gave o n l y  low convers ions  (10.45%).  B e t t e r  r e -  

s u l t s  were o b t a i n e d  by r e a c t i o n  o f  7 w i t h  methyltriphenoxyphosphonioum i o d i d e 9  i n  

d r y  HMPA s o l u t i o n .  t o  a f f o r d  t h e  chromene 12 i n  80% y i e l d .  I n  view o f  t h i s ,  dehy- 

d r a t i o n  of  chromanol  8,10 and 11 were c a r r i e d  o u t  u s i n g  t h i s  p r o c e d u r e .  The r e -  

s u l t s  o b t a i n e d  a r e  summarized i n  Table 2 .  

Table  2 .  2,2-Dimethyl-ZH-chromenes p r e p a r e d  by  d e h y d r a t i o n  o f  chromanols .  

M T P I  

S u b s t r a t e  Chromene l o  R' R~ Y i e l d  (%)  

1 2  H OMe 80 

1 OMe H 81 

13 0-CH20 4 Sb 

2  OMe OMe 5  sb 
- - -  

a .  Compound 11 was o b t a i n e d  b y  m e t h y l a t i o n  o f  9 w i t h  M e 2 S 0 4 - K O H ;  

b .  No a t t e m p t s  were made t o  improve y i e l d s .  

E x p e r i m e n t a l  d e t a i l s  o f  t h i s  chromene s y n t h e s i s  w i l l  b e  r e p o r t e d  i n  a for thcoming  

p a p e r .  
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