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Hitherto, the methods which have been used for the synthesis of terpenoids 

with skeletons based on cis-decalin have been fairly diverse. - One approach 

which might be more generally applicable involves a Cope rearrangement of 2-endo- 

vinylbicyclo[2.2.2]oct-5-enes such as (1) to the corresponding unsaturated cis- - 

decalins (2). The overall stereochemistry of this process is likely to be as 

indicated because the rigid bicyclic skeleton of (1) forces the transition state 

of the Cope rearrangement to be boat-like. A few simple examples of this 

process have already been reported' but its synthetic utility has been restricted 

because of the lack of a good preparative route to suitably substituted deri- 

vatives of (l).2 We have found that such compounds can be readily synthesised 

from aromatic precursors and in most cases do smoothly undergo the desired Cope 

rearrangement. 

Birch reduction of anisole and 3,4_dimethylanisole yielded the corresponding 

dihydro derivatives (3a) and (3b) respectively. Heating (3a) with methyl vinyl 

ketone in a sealed tube at 110' led to the formation of an epimeric mixture (83%) 

of the Diels-Alder adducts (5a) and (6a) (28 : 72) which have previously been 

prepared by a similar route. 
3 

Presumably the Diels-Alder reaction is preceded 

by equilibration of (3a) with (4) and it has been suggested that this process is 

catalysed by glass and/or dienophiles. 4,5 As previously observed, 
3 

the exo 

adduct (5a) and endo adduct (6a) are readily distinguished by their p.m.r. 

spectra since only in the endo case are the olefinic double bond and the carbonyl 

group suitably disposed to cause the upfield shifts in the positions of signals 

due to the acetyl methyl group and the vinyl hydrogens which are observed for one 

of the isomers. 
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In similar fashion, the reaction between (3b) and methyl vinyl ketone 

yielded a mixture (96%) of (5b) and (6b), (31 : 69). Isopropyl vinyl ketone 

reacted similarly with (3b) to yield (SC) and (6c), (65%: 35 : 65). 

All these bicyclic ketones were converted in high yields (72 - 83%) to the 

corresponding dienes by treatment in dimethyl sulphoxide with the ylid derived 

from methyltriphenylphosphonium bromide. The more hindered ketones (SC and 6c) 

reacted rather sluggishly and required higher temperatures (70 - 80°) and longer 

reaction times (3 - 4 days). In all cases there was some increase in the exo : 

endo ratio in going from ketone to diene , presumably as a result of base-catalysed 

epimerisation at the ketone stage. The structural assignments again follow from 

the p.m.r. data, the same shielding effects being observed as was the case with 

the corresponding ketones. 

When the endo-dienes (8a), (8b) and (8~) were heated in an alkali-washed 

sealed tube at 250° they were smoothly rearranged to the enol ethers (9a), (9b) 

and (9c) respectively whereas the exo isomers (7a), (7b) and (7~) remained un- 

changed when subjected to these conditions. In contrast to the situation found 

in some oxy-Cope rearrangements, 1,2 under the conditions employed for their 

formation the products of our Cope reactions do not undergo migration of the enol 

ether double bond. Thus the method results in the regiospecific formation of an 

enol ether and an additional double bond both of which are valuable sites for 

further synthetic transformations. The enol ethers (9a), (b) and (9c) were 

rather labile compounds being readily hydrolysed to the corresponding ketones by 

treatment with aqueous acid or more slowly by exposure to the laboratory atmos- 

phere. 

The examples quoted so far have not utilised the full potential of the Cope 

rearrangement for stereospecifically generating chiral centres as implied in the 

formal conversion of (1) to (2). In this connection we have synthesised (10) by 

minor variations in the standard route and attempted to convert it to (11). 

However (10) does not undergo rearrangement at 250° and at higher temperatures 

decomposes by fragmentation. Examination of models suggests that this failure 
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may be due to destabilisation of the transition state by severe steric com- 

pression between the methyl group at C-4 and the allylic methyl group in the 

side chain. 
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