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The large flightless grasshopper, Romalea microptera, responds to disturbance by emitting

a froth from the anterior respiratory openings (spiracles) on its thorax (1). The froth is a mix-
ture of respiratory air and brownish secretion produced by gland cells that beset the walls of the
respiratory tubes leading inward from the spiracles. The secretion has a repellent effect on ants
and possibly other predators. Details concerning the cytology of the cells, the mechaaism of
froth production, and the function of the secretion, will be published elsewhere. We here report
the characterization of a new conjugated allenic ketone that constitutes a major component of the
secretion.

Secretion was collected from over 1, 000 adult grasshoppers by causing them to discharge
their froth into glass capillaries held against their spiracles. The ''milkings' of both sexes were
initially kept separate, but on extraction with methylene chloride, followed by chromatography of
the resultant extract on silica gel, both samples yielded the same colorless, crystalline com-
pound, mp 128 -128.5°. In its infrared spectrum, this compound showed characteristic absorp-
tion at 2.9, 5.15 and 6. 00 ¢, associated with hydroxyl, allene, and conjugated carbonyl functions,
respectively. While the material could not itself be purified by g.1.c. without decomposition,
conversion to a trimethylsilyl derivative could be accomplished in the usual way (2), and this
derivative was readily purified by g.l.c. techniques. The high resolution mass spectrum (3)
of the purified derivative established the molecular formula to be CygH3¢03Si; (m/e 368.2201),

corresponding to the bis-trimethylsilyl derivative of a C13H305 diol.
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The conjugated carbonyl function detected in the infrared spectrum of the original unknown
coulh a150 'pe Been In 115 MIrayiclel Epsoroon speciruvm, wnicn Showed a2 Swmge Sirong vand al
232 mu (€ =12,500). While there are very few references to the spectral characteristics of
conjugaled Keto-allenes In Ine 1)ieramre, Ine C108e)y analpgous ADSOrPIION reporied Jor Ype mpoe)
compound 3 jmaximornm at 23D mu; ' =)o, DD 18D provides an exceden: basis for modnding

this chromophore in the structure of the unknown.

H H
CH CH 3C¢|C\ _o CH; CHj3 &é\c 20
EHS (|3H3
CH, HO OH
I s It

Thus far, the three oxygen atoms have been defined as two hydroxyl groups, and a carbony
group which appears to be conjugated with an allenic system. The molecular formula C\3H2004
requires structures with a total of four double bond plus ring equivalents. Since the ultraviole:
chromophore accounts for three of these, the unknown must be either monocyclic, or acyclic
with one undetected double bond. The evidence obtained from the n. m. r. spectrum permitted
characterization of most of the twenty protons, and led to the monocyclic alternative II, whichwe
now propose as the structure of this novel natural product. The key features of the n. m. r.
spectrum (CDClj3 solution; 100 Mc) were three sharp, three-proton singlets at 1.16, 1. 36 and
1.40 ppm (three isolated methyl groups), a three-proton singlet at 2.15 ppm (methyl ketone), a
one-proton singlet (WI/Z 2 cps) at 5.80 ppm (isolated olefinic proton), a broad multiplet
(wl/z ~32 cps) at 4.28 ppm {(axial proton a to a hydroxyl group), and two protons exchangeah'e
with D,O at 1.40 - 1,55 ppm (hydroxyl protons).

A detailed analysis of these data not only provides strong support for structure II (once
the hypothesis that we are dealing with a degraded sesquiterpene is made), but also indicates
that the two hydroxyl functions are probably trans to one another, with the secondary hydroxyl
group occupying an equatorial position (5). The configuration of the allenic group remains unde-

termined, however, and further work will be required to elucidate this stereochemical detail.
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While naturally occurring allenes are far from common, the recently characterized caro-
tenoid pigments fucoxanthin (III) (6) and neoxanthin (IV) (7) provide very close analogies for

structure II. In particular, it may be noted that oxidative fission of the appropriate double bond
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in III or IV (indicated by an arrow above each formula) would lead directly to the formation of
Il or its monoacetate. In view of the wide distribution of these allenic pigments in the plant
kingdom (6, 7), it appears likely thatll is produced in the grasshopper by degradation of these

or closely related carotenoids.
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