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Neocrotocembreneic Acid:A Perchloric Acid-induced Lactonization
Reaction of Epoxy Ester
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Abstract A perchoric acid-induced lactonization reaction of epoxy ester is described. Using
lithium perchlorate, the ketone is obtained in 81% vyield.
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Cembranoids, a large family of diterpenoid natural products characterized by the
presence of fourteen-membered ring, have been isolated from various marine sources as
well as some terrestrial organisms since the 1960’s’. Crotocembraneic acid 1 and
neocrotocembraneic acid 2 have been isolated from the stem bark of Croton
oblongifolius Roxb. (Euphorbiaceae)?. In our studies on the total synthesis of 1 and 2, we
find a novel perchloric acid-induced lactonization reaction of epoxy ester 9 (Scheme 1).
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Reagents and conditions: a) ref. 3; b) i)MeMgl, Et,0, reflux; ii )30%H,S0,, 0 °C, 1
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h, 77%; c) NaH, (Et,0)P(O)CH,CO,Et, DMF, 60 °C, 3h, 88%; d) m-CPBA, CH,Cl,, 0
°C, 2 h, 93%; e€) LDA, -78 °C, 1h, then aldehyde 4, -78 °C[1t, 3h, 73%; f) HCIO,,
CH,Cl,, 0°C, 30min., 95%; g)LiCIO,, PhH, 80 °C, 1h, 81%.

Aldehyde 4 was prepared from geraniol 3 according to the reference 3. Using
Juvia method, the homoprenyl iodide 6 was obtained from methyl cyclopropanyl ketone
5 in 77% yield*. The homoprenyl iodide reaction with sodium triethyl phosphonate gave
phosphonate 7. Epoxidation of phosphonate 7 with m-CPBA gave the epoxide 8 in 93%
yield.

The Horner-Emmons reaction of phosphono ester 8 with aldehyde 4 using LDA as
base at —78 °C gave q, B -unstatured ester 9 in 71% yield®. The ratio of E and Z isomers
were ca. 1:1. As usual®, we used the perchloric acid to rearrange the epoxide to ketone’ .
To our surprise, the ketone 11 was obtained only in 5% vyield, the lactone 10 was
obtained in 95% vyield, which the E, Z isomers were separated by silica gel
chromatograph®. The rearrangement of epoxide 9 to ketone 10 reacted smoothly using
lithium perchlorate®, the ketone 10 was obtained in 81% yield. The transformation of 10
to 1 and 2 is in progress.
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