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Abstract: Hepialone, a new sex-pheromonal component produced by the 
male moth, Hepialus californicus B., was isolated from their hairpencils. 
The structure was determined to be (2Rl-2,3-dihydro-2-ethyl-6-methyl-4H- 
pyran-4-one (11, a new compound despife its simple structure. 

The ghost moth, Hepialus californicus Bdv. (Hepialidael, is among the 

most primitive of extant Lepidoptera. In contrast to the common mating 

system of moths, where females produce the primary long-range sex pheromone 

to which males are attracted, E. californicus possesses a reversed calling 

system, with males serving to attract females. Male Hepialus may also 

engage in lekking behaviors, aggregating into small groups of from two to 

five displaying males. Field observations strongly suggest that males 

release a sex pheromone from the metathoracic legs which is utilized in the 

attraction of females as well as in the formation of male aggregations or 

1eksI. In order to better understand the mating system of this unusual 

species, we have investigated the chemical components of the male's sex 

scales or hairpencils which line the surface of the metathoracic tibiae. 

In this communication we report on the isolation, structure, and absolute 

configuration of the major component from these hairpencils. We have named 

this compound hepialone (11. 

Hairpencils removed from 70 males were immediately extracted with 

freshly distilled methylene chloride. After a few minutes the extract was 

concentrated at O'C and chromatographed on a silica gel column packed in a 

tiny pipet using freshly distilled petroleum-ether diethyl ether (3/2) as 

the eluent. The fraction containing the major component was evaporated at 

0°C to give a few mg of pure liquid2. 
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The physical constants of hepialone (1) are as follows: CI-MS m/z 

14l(MH+), UV(MeOH) 263 nm(~:12000), IR(neatJ 1670 and 1615 cm-l. -- The 

relationships of all protons in hepialone were clarified by 400 MHz 'H 

NMR3 using only 40 wg of sample (see Fig. 1.1 The presence of a 'W' type 

coupling L5.34 ppm(5-HI and 2.35 ppm(3-H,qJ, J~0.8 Hz1 and an allylic 

coupling C5.34 ppm(5-HI and 2.00 ppm(7-Me), J=O.8 Hz1 provided the key to 

establish the sequence of protons. The JH spectral analysis was 

corroborated by the simulation of the ' H NMR spectrum shown in Fig. 1. 

The multiplets from the protons attached to carbons C-2, C-3 and C-8 could 

be reproduced exactly by this method3. The l3 C NMR data are shown in 

QL4 Combination of these data led to the unusual dihydropyranone 

structure shown in (1). The conformation of the ethyl group should be 

equatorial because of the presence of the diaxial relationship (J=l2.0 Hz) 

between 2-H at 4.31 ppm and 3-H,x at 2.42 ppm. Synthesis of 

(+I-Hepialone5 

'i NMR and 

confirmed our spectral identification as its IR, UV, MS, 

l3 C NMR were identical to those of the natural hepialone. 

The CD spectrum of hepialone in MeOH exhibited two positive Cotton 

effects at 261 nm (AE +2.15,n,n*) and 312 nm (BE +0.89,n,n*) (Fig. 2). Of 

the two possible absolute configurations, the one depicted (2-R) was chosen 

on the basis of the rule5 for the n-n 
-- 

* band of conjugated carbonyl 

compounds in which the enone moiety is completely or nearly coplanar. JH 

NMR data (zig-zag type coupling) indicate a sofa or slightly distorted sofa 

conformation in hepialone as shown in Fig. 2. The CD data are compatible 

with this conformation. This absolute configuration assignment was also 

supported by octant rule analysis7 of the negative Cotton effect observed 

for the ketone (2) obtained on a-methylation of hepialone. 

studies to determine whether pheromonal activity can be 

the natural and synthetic hepialone, will be reported 

We thank Professor N. Harada for CD measurements. 
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Figure 1. The 400 MHz lH NMR spectrum of hepialone(approx. 4Ocrg) 
and its simulated spectrum, in CDC13. 
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Figure 2. Conformation and CD spectrum of 

hepialone in MeOH. 
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