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SELF-CONDENSATION OF ALLYLIC ALCOHOLS MEDIATED BY TiCly
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Summary : Addition of Grignard reagents to enones associated with TiCls leads to dehydration and Diels-

Alder-like reaction giving dimeric hydrocarbons in good yields.

The electrophilic bimolecular addition of a carbo-cation to alkenes mediated by Lewis acid
represents a biomimetic synthesis of terpenoids (1, 2). Our work concerns the self-condensation of allylic
alcohols in presence of TiCly (3). To avoid a strong acidic medium, we add Grignard reagents to enones

associated with TiClg. In these conditions, the products are obtained in high regio- and stereoselectivity.

The low temperature addition of methyl magnesium iodide to mesityl oxide associated with
TiCl4 affords the expected tertiary alcohol 1 (4). But, when the reaction mixture is allowed to warm up
to room temperature, tetramethyl-limonene (3,3,5,S—tetramethyl—p_—mentha—1,8—diene) 2 is isolated as the
only product (85 % yieldX6,9).
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In a similar manner, the addition of the allyl-Grignard reagent to mesityl oxide associated
with TiCl4 gives the dimeric hydrocarbon 3 (65 % yieldX10).
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When 2,4-dimethyl-2,6-heptadien-4-ol 4 is treated by TiCl4, only the hydrocarbons (4 isomers) resulting

from dehydration are obtained.
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In contrast, the addition of phenyl magnesium bromide to mesityl oxide associated with 0.5 equi. of TiCly,

gives only one diene 5 (11, 12).
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The addition of methyl magnesium iodide to phorone leads to a main product € (the

stereochemistry of the exocyclic double bond is not determined)(13).
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These Diels-Alder-like reactions are consistent with a protic acid catalyzed process (14).

The following unifying mechanism can be proposed :
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Hydrocarbon 8 can be obtained either by addition of allyl magnesium chloride to cyclocitral
associated with TiClg or directly from dienic alcohol 7 (15, 16). No product coming from a dimerization

of the dienic precursor is obtained. Cyclopentadiene 8 results from a cyclization of the pentadienyl cation.
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In conclusion, the condensation of Grignard reagents with enones asociated with TiCly can

be a practical method for the obtention of Diels-Alder-like products in high selectivity.
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