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Summary. T7ze regioseZectivity of the EtAlCZ -cataZyzed addition of methyl vinyl ketone to the 
titZe diene can be reversed by solvent modz &cation. 9 

The chemical properties of the diene moieties in 2,3-bis(methylene)bicycloC2.2.l]alkanes 

can be affected by remote substitution at C(5) and C(6).' For example, the Diels-Alder addi- 

tions of l2 and 2" are "para" regioselective, whereas those of 3 
2 

and 4 
4 

are "meta" regiose- - 

lective. This type of long-range substituent effect has been applied in the synthesis of an- 

thracyclinones. 132 We report here the cycloadditions of diene 5 whose stereo- and regioselec- 

tivities is controlled by the dimethyl acetal group. Most interesting was the observation 

that a small change in the nature of the solvent can reverse the regioselectivity of the 

EtA1C12-catalyzed reactions. 

The diene 5 was readily prepared from the Diels-Alder adduct of maleic anhydride with di- 

methyl acetal of furfural. 
5 

This adduct was reduced with LiAlH4 (THF, 0 "C), then hydrogenated 

(H2/PtC/AcOEt, 0 "C) to give 5. Esterification (MsCl, pyr) gave L which afforded 2 on treat- 

ment with tBuOK in DMF/HMPT at 0 "C. On heating 2 with an excess of methyl vinyl ketone (MVK) 

in C6H6 to 100 "C, a 2.3:1:2.3:1 mixture of 8/g/10/11 was obtained in 90 % yield. Better ste- ---- 
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reo- and regioselectivities were observed under Lewis acid catalyzed conditions. Reaction of 5 

with MVK precomplexed with BF3-Et20 in CH2C12 (- 85 'C, 20 min.) gave a 13.5:1:2.5:1.25 mixtu- 

re of 8/g/10/11 (94 %). The major adduct 5 was isolated by HPLC.6 Similarly, reaction of 5 ---- 

with MVK precomplexed with EtA1C12 in 5:1 CH2C12/hexane (- 90 'C, 1 h.) gave a 32.5:1:3:2 mix- 

ture of 8/9/10/11 (95 X). When the solvent mixture contained higher proportions of hexane, the ---- 

"para" regioselectivity was found to decrease and the "meta" regioisomer E became the favou- 

red adduct. The best "meta" regioselectivity was observed in 1.5:l CH2C12/hexane which led to 

10:1:24:1 mixture of 8/g/10/11. An adverce effect of increasing the hexane content is that the ---- 

reaction becomes sluggish due to the decreased solubility of the reactants. Nevertheless, the 

overall yield was 67 % and the major product 10 was isolated by HPLC.6 - 

The reversal of Diels-Alder regioselectivity by a change of Lewis acid has been observed 

several times. 
7 To our knowledge, however, the solvent effect reported here is unprecedented. 

Further work is required to give an explanation. It is possible, however, that the "meta" re- 

gioselectivity arises from co-coordination8 of EtA1C12 with MVK and the acetal group in 2. 

This is favoured in an uncoordinating solvent such as hexane. In the presence of a coordina- 

ting solvent such as CH2C12, the latter competes with 2 for coordination to EtA1C12 and con- 

sequently "para" attack is favoured for reasons of steric hindrance. This hypothesis implies 

exo face selectivity for the cycloadditions of 5, as found for other dienes grafted on 7-oxa- 

norbornane systems. 9,lO 
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