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Summary Isoshyobunone was synthesised via two path- 
ways which involved the lJ4-addition of a vinyl reagent; 
in both cases, isoshyobunone was contaminated with 
its epimer. 

cyclohexenones (6) and (7) ,K easily separated by distillation. 
Compound (6)  (b.p. 44-46 OC, 0.1 mmHg) was converted6 
into the hydroxymethylene derivative (8) (75%) then into 

IN order to study the thermal behaviour of sesquiterpene 
ketones having an elemane skeleton, we have synthesised 
isoshyobunone (1)l and its epimer (2) from readily available 

I1 1 I21 i331 

compounds. Previously only very small quantities of (1) 
or of shyobunone (3) have been obtained from costunolide2 
or ~antonin .~  

8-Cetocapronitrile (4) 4 was prepared by the condensation 
of acrylonitrile and ethylacetoacetate. The ketal of (4) 
(ethyleneglycol, TsOH) gave, after addition of methallyl- 
magnesium chloride, and hydrolysis ( ~ N - H C ~ ,  acetone, O°C, 
20 min) the &diketone (5).t 

The intramolecular aldol condensation of (5) (3% NaOH, 
EtOH, 0-5°C 2h) gave a 3 : 2 mixture in 80% yield of two 

7 All new compounds gave satisfactory physical data. 

the thioether (9) (100%) (b.p. 142-144 OC, 0.01 mmHg 
using n-butylmercaptan. Reaction of (9) with Me,CuLi in 
THF gave (10) (72%) (b.p. 66-68 OC, 0.1 mm Hg). 

Finally, conjugate addition using 1 equivalent of a re- 
agent made from vinyl magnesium bromide, and a catalytic 
amount of cuprous iodide in diisopropylsulphide and THF' 
(0-3 O C ,  3 h) provided (1) and its epimer (2) in a 4: 1 ratio 
(90% yield).: 

3 1.r. and n.m.r. 
1-38 p.p.m. in (1). 

data of (1) agree with ref. 1 and n.m.r. of (2) shows the position of a methyl singlet at 8 = 1.28 p.p.m. instead of 
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A second approach to isoshyobunone was carried out formed into a mixture of (1) and (2) (1: 1 ratio) by the 
following sequence (36% overall yield). 

The p-ketoesters (12), from (11) [OC(OMe),, NaH, 
benzene] were easily transformed9 (MeLi, ether, in the 
presence of NaH) , into the /3-hydroxyketones (13) which, 
by dehydration (HC1 1%, MeOH, b.p., 2 h) led to (1) and (2). 

Thus our synthesis demonstrates the possibility of 
carrying out conjugate addition with the copper reagent 
derived from vinylbromide on sterically hindered cyclic 
enones. 7 

from piperitones as starting material. 

021; R = QMe 
1131; R = CIOHIMe2 

Yl-4 1111 %: 
Conjugate addition with the same organocopper reagents 

on this enone led to (ll)7§ (82% yield) which was trans- (Received, 8th January 1975; Corn. 019.) 

5 A model of piperitone would indicate that there would be no stereospecificity in its reaction with the organocuprate reagent, but 
we found that only one isomer was formed. (Analyses were carried out on a Gas Chromatograph with stationary phase SE 30, and 
by t.1.c. and completed by solvent effects in n.m.r.), 

7 1,Cadditions to 3-methylcyclohexenones using vinylmetallic reagents have never been reported so far probably because divinyl 
copperlithium is unstable above - 10°C.7 
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