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Abstract - 3-Cinnsmoyltropolanes (la-i) were oxidized with 
rnanganese(III1 acetate and lead(1V) acetate to give 2-arylidene- 

3,8-dihydro-2H-cyclohepta[b]furan-3,8-diones (La-i), which have 

an aurone-like structure. 

Recently, we obtained 3-cinnamoyltropolanes (La-i) by the Condensation of 

3-acetyltrapolone with benzaldehydes.' These 3-cinnamoyltropolones (A) have a 
2'-hydroxychalcone-like structure and were cyclized with 95% orthophosphoric acid 

to afford 2-aryl-2,3,4,9-tetrahydrocyclahepta [blpyran-4,9-diones (5) ,' while 
oxidized with selenium dioxide' and alkaline hydrosen peroxide2 to give 2-aryl-4,9- 

dihydrocyclohepta[b]pyran-4,9-diones (3) and 2-arylidene-3,8-dihydro-2H-cyclohepta- 
N 

[b] furan-3.8-diones (A), respectively. On the other hand, 2'-hydroxychal~ones 

undergo oxidative cycllzatian by various metal salts such as rnercury(11),~ pallad- 

iurn(I1) ,4 rnanganese(II1) ,5 thallium(II1) ,6'7 and lead( IV) acetate .5 

In an extension of our work on reactions of the 3-cinnamoyltropolones (2, w e  

found that the oxidation ofJ with manganese(II1) acetate and lead(1V) acetate 

gave 2-arylidene-3,8-dihydro-2H-cyclohepta[blfuran-3,8-diones (4). 
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A benzene s o l u t i o n  o f  3 - c innamay l t ropo lones  (A) was r e f l u x e d  w i t h  manganese( I I1)  

a c e t a t e  ( 3  molar  e q u i v a l e n t s )  i n  t h e  presence of  a c e t i c  anhydr ide  t o  g i v e  aurone-  

l i k e  compounds, 2-arylidene-3,8-dihydro-2H-cy~10hepta~blfuran-3,8-diones (A). 
The o x i d a t i o n  af ,&! ,wi th  l e ad (1V)  a c e t a t e  a l s o  gave t h e  same compounds. Each o f  

t h e  p roduc t s  i s  t h e  same as t h e  product  from Algar-Flynn-Oyamada-type o x i d a t i o n  of  

, 3-c innamoy l t ropo lones  ( I ) >  a n d  were i d e n t i f l e d  by measur ing  t h e i r  m e l t i n g  p o i n t s  

a n d  Ir and Nmr s p e c t r a .  The r e s u l t s  a r e  summarized i n  Tab le  1 .  

Tab l e  1 . O x i d a t i o n  o f  3-Cinnamayl t rapalones  

- ~- - ~~ ~ - 

Mn(II1)  Oxidation Pb(IV)  Ox ida t ron  

R Reac t ion  Y i e l d  Reac t ion  Y i e l d  MP 

t ime t ime  
("c) 

(min )  ( % I  (mi") (%) 

a H 60 t r a c e  30 t r a c e  201 -203 

b 2-OCH 30 4.0 30 I  . 1  261 -262 3 
c 3-0CH3 20 t r a c e  30 t r a c e  209-21 1 

d  4-OCH 30 3 .2  3 0  2.9 227-228 
3 

e 2,3-(OCH3l2 30 6.5 20  t r a c e  225-226 

A s  shown i n  Tab le  1 ,  t h e  y i e l d s  were c o n s r d e r a b l y  low. I t  i s  t h o u g h t  t h a t  

t h i s  i s  a t t r i b u t e d  t o  t h e  fo rma t ion  of  t r apo lone -me ta l  complex. A occu r r ence  o f  

a methoxyl g roup  a t  both  of  2 ' -  and  4 ' - p o s i t i o n  o f A  enhanced t h e  o x i d a t i o n  r e a c t -  

i o n .  We c o u l d  n o t  f i n d  any d i f f e r e n c e  between t h e  o x i d a t i o n s  w i t h  rnanganese( I I1)  

a c e t a t e  and l ead (1V)  a c e t a t e .  
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Oxidation wi th  M a n ~ a n e s e ( I I 1 )  Ace ta te .  A s o l u t i o n  o f  3-cinnamoyltrapolones 

(La- i )  (ImM, 252-342 mg) and manganese(II1) a c e t a t e  d ihydra te  (3mM. 804 mg) i n  

benzene (60  ml) c o n t a i n i n g  a c e t i c  anhydride  ( 2  ml) w a s  r e f l u x e d  far 20 t o  60 min. 

A f t e r  removal o f  benzene, t h e  r e s idue  was t r e a t e d  w i t h  chloroform and an  i n s o l u b l e  

m a t e r i a l  was f i l t e r e d  o f f .  The chloroform s o l u t i o n  was washed wi th  sodium hydro- 

g e n c a r b o n a t e  s o l u t i o n  and wa te r  and d r i e d  over  sodium s u l f a t e .  The evapora t ion  

2 r e s i d u e  was chromatographed on a Wakogel B-10 p l a t e  (30 x 30 cm ) by using e t h y l  

a c e t a t e  t o  a f f o r d  2-arylidene-3,8-dihydro-ZH-cyclohepta(b]furan-3,8-diones ( 9 - i ) .  

The crude p roduc t s  were r e c r y s t a l l i z e d  from benzene or e t h a n o l .  

Oxidat ion w i t h  Lead(1V) Ace ta te .  A mixture of 3-cinnamayltropolones (La- i )  

(1 mM, 252-342 mg) and lead(1V) a c e t a t e  (1 mM, 380 mg) was r e f l u x e d  i n  benzene 

(60 ml). The r e a c t i o n  mixture was worked up, as nent ioned above, t o  g ive  t h e  

p roduc t s  ($a-i). 
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