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A SHORT STEP SYNTHESIS OF FERRULACTONE i
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Summary: Ferrulactone I, a 11-membered macrolide insect pheromone, was synthesized
straightforwardly from geraniol with the efficient use of two Smly-promoted reactions in the
key steps; intramolecular Reformatsky reaction and a novel regioselective reduction of allylic
benzoate.

While usual macrolide antibiotics have even-membered lactone structure, several macrocyclic
lactones with odd-membered rings have recently been found in nature as insect pheromones.z)
In this communication, we wish to describe an efficient synthesis of a 1l-membered aggregate
pheromone of grain beetles, Ferrulactone I (g).3)

Geraniol was converted into the w-bromoacetoxy aldehyde (1) in 38% overall yield by the
conventional procedures; bromoacetylation followed by allylic oxidation with catalytic SeOy

supported on silica gel and t-butyl hydroperoxide.4)
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a) BrCH9COBr, EtgN. b) SeOy on SiOy, TBHP. c) Smly-THF, 0°C; RCOCI, DMAP, RT.
d) Sml,-THF-HMPA, pivalic acid, 0°C.

Smig-promoted cyclization of 1 followed by acylation of the resulting unstable 8-
hydroxydecadienolide with an appropriate acylating reagent in the same pot afforded the
11-membered lactone acetate (2a), benzoate (@),5) and oxalate (2c) in 60%, 47%, and 20% yield,
respectively.ﬁ) Subsequent selective allylic deacyloxylation of 2a, 2b, or 2c was not so easy
mainly because of the particular structure of the substrates in which the lactone oxygen also
resides at the allylic position: Palladium-catalyzed reduction of 2a or 2b with Sm12,7)
triphenylsilane reduction of @8) or tributyltin hydride reduction of 2_c9) did not give
satisfactory results, However, we found that the reduction of 2b with Smly-THF-HMPA systemlo)
in the presence of pivalic acid gave the pheromone (3) in 15% yield. The yield of this
conversion could be much improved by devising the addition procedure, i.e., when a solution of
2b and pivalic acid in THF was added dropwise to a solution of Sml, and HMPA in THF at 0°C

over 30 min, smooth reaction took place and, after chromatographic purification, 78% yield of
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3 was obtained as an oil.“) In this reaction, neither the regioisomer nor the stereoisomer
of the double bond was detected.12’13)

Thus, 4-step synthesis of Ferrulactone I was accomplished with the efficient use of Smls.

We are grateful to Professor A. C. Oehlschlager, Simon Fraser University, for providing
the !H NMR (400 MHz) spectrum of Ferrulactone I and useful informations about the spectral
features of this compound.
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