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Summary: The intramolecular prenyltransfer reaction is accomplished by the rearrangement of ally1 

ethers with (2,6-di-&&-butyl-4-methylphenoxy)methylaluminum trifluoromethanesulfonate. The present 

method provides a simple and highly efficient synthesis of lavandulol. 

Acyclic terpenes are built in vivo by successive head-to-tail condensation between isopentenyl pyro- 

phosphate and an allylic pyrophosphate catalysed by prenyltransferase. 2 The sequence is envisioned as 

preceeding by an ionization of the carbon-oxygen bond of the allylic pyrophosphate to create a cationic 

center which then attacks a molecule of isopentenyl pyrophosphate (eq. 1). Such reaction is typical of the 

sequential five-carbon polymerizations which constitute the major building steps in terpene metabolism. 

Although much interest has been focused on the search for a mechanistic rationale for this prenyl- 
n 

transfer reaction,’ little parallel exists in organic chemistry for such processes. Several pertinent 

chemical analoges have appeared recently for formation of Cl,,, C15, and C26 units by the uncontrolled 

polymerization of isoprene units, 
4 

but there remains a gap in the development of a biogenetic-type synthesis 

embodying control of the head-to-tail condensation. Herein we wish to report the intramolecular version 

of the prenyltransfer reaction catalyzed by organoaluminum reagents to furnish the higher multiple of the 

basic five-carbon unit. 

When isopentenyl prenyl ether was treated with (2,6-di-@-butyl-4-methylphenoxy)methylaluminum 

trifluoromethanesulfonate (1) in methylene chloride at 25”C, a mixture of the expected Cl6 alcohols was 

obtained in 45% yield in addition to the only carbon-oxygen bond cleavage product, isopentenyl alcohol. 

The Cl6 alcohols were separated by preparative GLC and characterized by ‘H NMR to be 2 and 2 in a ratio 

of 1:3. The spectral data (lH NMR, IR, and Mass) of z were identical with those of the authentic sample 

prepared by the literature procedure. 5 
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The choice of catalyst is most crucial for the present reaction. For example, the common strong 

Lewis acids (TiC14, SnC14, BF3mCEt2, etc.) readily attacked both ethereal oxygen and olefins in isopentenyl 

prenyl ether to furnish a number of side products, 
6 

Weaker acids would be difficult to cleave the carbon- 

oxygen bond of isopentenyl prenyl ether. Clearly, a strong oxygenophilic catalyst enough to coordinate 

ethereal oxygen, but not double bonds was necessary to accomplish a combined carbon-oxygen bond fission- 

rearrangement process. The organoaluminum reagents would be a better choice to meet the above require- 

ment. Among various modified organoaluminum reagents examined, only the reagent i was found to be 

efficient . 
7 

At the present stage, the mechanistic features for the intramolecular prenyltransfer reaction 

has not yet been elucidated, it is likely that the bulky 2,6-di-m-butyl-4-methylphenoxy group in A would 

play an important role tc make a monomeric aluminum species in solution8 as well as to assist anchi- 

merically the well-directed interaction of the X-electron orbital of the isopenteqyl group with a developing 

empty orbital of the prenyl cation in space & a six-membered transition state as illustrated in eq. 2. 

The similar rearrangements of isopentenyl geranyl anf farnesyl ethers were performed equally well to 

give the Cl6 andC 2O alcohols’ in 42% and 33% yields, respectively. However, in case of isopentenyl 

neryl ether, the cyclisation of neryl cation precedes the expected rearrangement, producing the Cl5 

alcohols9 in only 10% yield. 

42% yield : R = Prenyl 

33% yield : R = Geranyl 

10% yield 
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chromatography on silica gel (ethyl acetate-hexane) to furnish the Cl0 alcohols, 2 and 3 (277 mg, 450/O * .-. 
yield) as a colorless oil. 
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