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summary : The stereocontrolled synthesis of chrysomelidial from 4-methyl-tri- 
cyclo13,3,0,02'8 ]octan-3-one is described. 

The increasing number of cyclopentanoid natural products and their interest- 

ing biological activity has stirred considerable interest into synthesis of such 

compounds. We have emberked upon the synthesis of cyclopentanoid natural products 

via same intermediate which is easily obtained from ordinary starting material. 

We selected tricycla[3,3,0,0 *"]octanone as the varsatile intermediate. Tricyclo- 

t3,3,0,02'sloctanone, obtained from photolysis 1) of bicyclo[2,2,2]octanone or 

decomposition 2) of 2-cyclopenten-l-yldiazomethylketone with cupric sulfate, was 

transformed with formic acid or p-toluenesulfonic acid into functionalized bi- 

cyclo[3,3,0]octanone, which has a distinguishable functional group in the each 

five membered ring and can be led into cyclopentanoid natural products via the 

selective conversion of the functional group. We have applied this versatile 

intermediate, tricyclo13,3,0,02'8]octanone, towards one of the cyclopentanoid 

monoterpenes. 

Recently a new monoterpene dial, dehydroiridodial (A), was isolated as a 

principle of the pungency of Actinidia polygama Miq., and it was synthesized by 

K. Yoshihara et al.. 3) On the other hand, chrysomelidial'(2), the stereoisomer of 

dehydroiridodial, was isolated from the larval defensive secretion of a chryso- 

melide beetle (Plagiodera versicolora] in 1977, and it was synthesized in 1978 by 

J. Weinwald et al..4) Both syntheses were non-stereospecific syntheses involving 

tedious separation steps. 
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We wish to report the stereocontrolled synthesis of chrysomelidial from 

4-methyl-tricyclo[3,3,0,0 *"lo&an-3,one (5J5'which was prepared from dietbyl 

2-cyclopenten-l-ylmalonate {zf6J 
- 

by the general method of Doering 71 . Methyfatiox 

of 3 with methyl iodide followed by hydrolysis and decarboxylation afforded 2-1 

cyclopenten-l-yljpropionic acid (4) Ibp.129-131"C/19mmHgl in 79 8 yield. Conver 

sion of 2 into its acid chloride, followed by treatment with ethereal diazo- 

methane, furnished the diazo ketone, and the decomposion of the latter with cu- 

pric sulfate in refluxing cyclohexane yieLded 4-m&hyl-tricycLoC3,3,0,0z'elmt~ 

3-one (2) [bp.85-87°C/10mmHgl in 83 % overall yield from jI_. 

Ring cleavage of 2 with 99 % formic acid at 70-80°C for 30 min followed by 

matbanolysis and ketaliaation in usual manner gave in 87 % yield a mixture of t 

desired ketal (6) (2-8 bond cleavage] and its structuralisomer (21 fl-2 bond 

cleavage1 in ratio 4:l by pm. and the two isomers were easily separated with 

column chromatography. 5 was oxidized with chromium trioxide-pyridine complex i 

methylene chloride to give the carresponding ketone which, upon alkylatian with 
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methyl lithium in ether at -78*C followed by treatment with p-toluenesulfonic 

acid in aqueous THF, afforded ketoalcohol (8) [mp.58.5-59.0°Cl in 81 % yield, 

Refluxing of a with p-taluenesulfonyl hydrazine in methanol for 30 min produced 

the corresponding hydrazone (2, tmp.139-141*CJ in 93 % yield. Treatment of p with 

excess n-butyl lithium in THF, followed by oxidation with osmium tetraoxide in 

ether, and aoetylation gave in 75 8 yield diacetate (10). (11) and triacetate 

(12) in ratio 83:14:38). 

- 

10 was treated with phosphoryl chloride in pyridine at SOY for 3 hr to form - 

in 97 % yield a mixture of the desired tetra-substituted olefin (131 and tri-sub- - 

stituted olefin (14) in ratio ca. IS:85 by pmr. Reduction of the mixture of 13 - - 

and 14 with lithium aluminium hydride in ether gave diol (15) and (16) in ratio - - - 

13887 in 94 3 yield. oxidation of 15 with eodium periodate in ether-water [1:11 - 

at 4*C for 24 hr afforded chrysomelidial in 100 B yield. same oxidation of 16 - 
produced the hydrate of dial fl7}, - which was transformed into chrysomelidial by 

refluxing in SO % aqueous acetic acid for 15 min in 

Diacetate (111 was also converted to chrysomelidial - 

99 % overall yield from 16. - 

by the same procedure. 

Chxysomelidial 

The pmr and ir spectrum, and mass fragmentation of the synthetic chrysomeli- 

dial were consistent with those of the natural chrysomelidial . 4) 
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