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Representative lepidopteran sex pheromones

Sex pheromones have been identified from more than 670 species.
Male attractants have been reported for other 1300 species.
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Phylogenetic tree of Lepidoptera
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Chemical structures of Type |l pheromones
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The known chemical diversity is still limited.
Novel compounds must be found.
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Noctuoidea species and their sex pheromones

Taxonomy Type of Japanese
Super-family Family Sub-family ~ Pheromone species number
Noctuoidea—— Notodontidae I 124 [0O]

— Nolidae | 107 [0

— Noctuidae —— <Trifinae> | 787 [34]

I— <Quadritinae>" ||, others 489 [4]

— Lymantriidae” |1, others 59 [16]

__ Arctiidae® Lithosiinae I, others 79 [4

) — Syntominae | 4 [1]
Erebidae — Arctiinae |, others o1 [3

[ ]indicate number of species whose sex pheromone has been identified.

Parasemia plantaginis, wood tiger moth
(Arctiidae; Arctiinae)

Four subspecies are recorded in Japan.
P. p. macromera P. p. melanissima
P. p. jezoensis  P. p. melanomera




GC-EAD analysis of the pheromone extract

Parasemia plantaginis, wood tiger moth
(Arctiidae; Arctiinae)
Four subspecies are recorded in Japan.
P. p. macromera P. p. melanissima
P. p. jezoensis  P. p. melanomera
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GC /MS analysis of the pheromone extract
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Merits of IR analysis
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Determined by the IR spectrum,

if a large amount of the pure pheromone is available.
IR analysis is not utilized, because

the species-specific pheromones are composed of multiple components,
which are produced at ug level, at most.



GC/FT-IR
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IR spectra of four EAG-active components

Measured by GC/FT-IR
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Comp. IV includes E,Z conjugated systems, and no Z,Z conjugation.



Synthesis of 2,4,6,9-tetraene

B Br —> Br- Ph+P/\/\P+Ph3'Br_

L NaN(SiMe;),
Pohnert et al., 2000.
AN Eur. J. Org. Chem. 1821

PhsP PPhs  Double Wittig reaction

M)OLH+\=/§)OlH\KH}k/\/W\

ca. 15 %
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L (CN),C=C(CN),
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( Poor yield (< 5%), but a very simple route



GC/FT-IR analyses of natural and synthetic 2,4,6,9-tetraene
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Summary & discussion

1) Four EAG-active components were found in the pheromone
grand of P. p. melanomera and a Finnish subspecies.

2) GC/MS and GC/FT-IR analyses showed the following structures.

Comp. | /3,/6,/9-21:H ( < linolenic acid)
Comp. Il E4.26,79-21:H ( < linoleic acid)
Comp. Il 1,23,76,79-21:H ( < linolenic acid)
Comp. WV Z2,E4,726,79-21:H ( < linoleic acid)
Mixing ratio; 1:11:Il:IV=30:3:5:1

3) An IR spectrum of the minor Comp. IV measured by a high-sensitive
GC/FT-IR instrument indicated its 2Z,4E configuration.

4) The structure of Comp. IV was confirmed by synthesis utilizing
the double Wittig reaction.

5) Male attraction by synthetic lures in the field has not succeeded,
indicating necessity of additional pheromone component(s).
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