
Pesticide Science Society of Japan

NII-Electronic Library Service

PesticideScience  Society  of  Japan

tlllllllllll!lnmplme"-Il"MMMIInllMtSll!llSIII:tTIIhllMl

Short Communication
1:lrllllllllllllSttdlt""11111111"LtL:"IIIIIIII:11Ldllllllbbl"1111111bb

  Sex  Pheromone  Activity of  Synthetic

 (± )-Periplanone-A and  (± )-Epiperipla-
nolle-A  to Males  of  Periplaneta and  Blatta

 Shozo TAKAHAsHI,  Hisashi TAKEGAwA,
Takashi  TAKAHAsHi*  and  Takayuki  Doi*

        ?esticide Research  Institute,

   Facully ofAgricugture. Kloto  Universily,

       Sahyo-hu. Kyoto 60a  JaPan
       'Tokyo  Institute of Technotogy.
       0feguro-kt{,  Tohyo  152. IaPan

         CReceived April 13, 1988)

 Abstravt:  Sex  pheromone  activity  of  synthetic

periplanone-A (PA) and  its epimer  (EI'A) was

bioassa,yed  in six  spec/ies  of  genera J'eriPlaneta

and  Blatta. The  activitv  of  PA  was  about  one

thousandth  that  ef  perjPlanone-B  (PB) in males

of  I'. americana,  and  that  of  EPA  was  a  further

one  thousandth  lower  than  that  of  PA.  PA,

EPA  and  mixtures  of  PA  and  PB  showcd  low

pheromone  activity  in males  of  P. ]'oPoni･ca, P,

brunnea, P. australasiae  and  B. ovientalis,

              INTRODUCTION

  Two  sex  pheromones  of  the  American  cockroach

PeriPlanetG  a･mericana,  periplanone-A and  peri-

planone-B, were  isolated ancl  identified by

Persoons  et  al,
±) The  absolute  configuratien  of

periplanone-B was  unambiguously  determined  by

its synthesis,Z)  Since Persoons  et al.  reported  in

1982 that the chemical  structure  of  periplanone-A
as  a  second  component  was  to  be  7-methylene-4-

isopropyl-12-oxatricyclo[4.4.2,Ot,5]-9-dodecen-2-
one,3)  the  structure  of  the  component  was  re-

examined  using  primarily a  synthetic  approaeh.

Recently,  the  compound  was  synthesized  by

Shizuri et  al.  and  found  to elicit no  response  from

male  P. ameTic"na.4)  Concerning  to the struc-

ture of periplanone-A,  Hauptmann  et al. isolated

an  epoxygermacrone  (1) from  extract  of  female P.
americana  feces and  postulated that  it is peri-
planone-A.5) They  also  synthesized  periplanone-
A  of  the  structure  and  the  epimer  at  Ci (epiperi-
planone-A)  (2), and  the spectral  data  of  the

lormer  were  found  to  be identical with  those  of

the  natural  periplanone-A, Macdonald  et al.. on
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the other  hand,  synthesized  epiperiplanone-A  (2)
frem  a  germacratriene epoxide  with  the  epi-Ci

epoxide  stereochemistry  relative  to periplanone-
B(3).6) Hauptmannetal.confirmeditsbiological
activity  in structure  1 but not  in 2, whereas

Macdonald  claims  the pherornone  activity  of

synthetic  epiperiplanone-A  C2).
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  We  have  been  working  on  the  structure  and

pheromene  activity  relationship  since  our  first

identification of  pheromonal  activity  in ger-
macrene-D.7)  The  quantitative comparison  of

the  sex  pheromone  activity  of  (±)-peTiplanone-B
(PB) (3) among  the  genera  PeriPlaneta and  Blatta

was  recently  reported.S)  In this paper we  report

the  pheromone  activity  oi  the  synthetic  {±)-peri-
planone-A  CPA) (1) and  (±)-epiperip!anone-A
(EPA) (2) to the  males  of  thc  six  PeriPlaneta and
Blatia species.

         MATERIALS  AND  METHODS

1. Insects

  Colonies of  P. amerioana.  P, juPonioa, P,
australasiae.  I'. br"nnea. P,  juliginose and  Blatta

orientagis  were  fcd mouse  food and  water,  and

maintained  in a  light cycle  of  12L-121)  at  25±

2eC. After  imaginal ecdiysis,  males  were  sep-

arated  from  the colony  two  weeks  before bio-

assay.

2. Bioasscry

  About  100 males  were  kept  in a  sheltered  con-

tainer (34× 49 × 27cm). The  method  alld  cri-

terion were  the  same  as  described earlier,S)

3. bynthetioPheromones
  Hauptmann's  PA  (1) and  Macdonald's  PA  (2)
were  synthesized  in the  following way.  The

exocyclic  enone  5 was  prepared  from  the  endo-

eyclic  enone  4.9) Epexidation  oi  the  enone  5

<t-BuOOHIKH) at  OOC  in THF  gave  a  mixture  of

1 and  2 in a  ratio  of  56:44.iO) The  
iH-NMR

spectral  data of  the  synthetic  1 and  2 were

identical with  those  previously reported.5:6)  Al-

though  Hauptmann  reportcd  that  this epoxida-

tion provided  a  high stereoselectivity  (99%), our



Pesticide Science Society of Japan

NII-Electronic Library Service

PesticideScienceSociety  of  Japan

502 Hi4s eeee\ftsu., ee 13 tsag3engfil  63 fii 8 R

Table  1Bchavioral  rcsponses  of  six  species  of  genera  Perilblaneta and  Blatta to  periplanone-A  (PA).

Dose (g)
Male

4 × 10-ii 4 × le-iD4 × 10-9 4 × IO-S4 × 1O-7
Behavior  observed

P. amegicana

P. J'aPonica

P.  bntnnea

B.  orientalis

P.  australasiQe

P. fiiliginosa

" "

±

-

+

-+

++"

-+

"--

Attracted  to thc  source

Walking  areund  the sourcc,  not  attracted,

 a  few raised  wings

Slowly  attractcd

Running  around

Running  around,  not  attracted,

 a  few  raised  wings  and  short  fli.uht

Antennal waving

Table  2BehavioTal  rcsponses  of  six specics  of  genera  PeriPgaiieta and  Blatta to  cpiperiplanone-A  (.EPA).

Dose  (g)
Malc

<Lx10-iO  4 × 10-9 4 × 10-S <L× 1orT4 × lor6
Behavior  observed

P.  amevicana

P. y'mponica
P. br"nnea

B.  orientalis

P. australasilae

P. fi{liginosa

+ - -

±

"++++ Attractcd  to the source

Walk{ng  around,  a  few  raised  win.ors

Slowly  attracted,  a  few  raised  wings

Running  around

Runntng  around,  a  few  raised  wings

Antennal  waving

Table  3 Bchavioral  responses  of  six  species  of  genera  Pf,FiPtaneta and  Blatta to mixtures  of

periplanone-A  and  
-B,

Mule PA(4  × 1C)-B g) ÷ PB(4  x  1Ct-a g) (1: 1}

P. amer･icana

P. ]'aPo･nica

P. bn{mfea

B. orientalis

P. australasiae

P. faliginosa

-"-s)+b)-c)

a)b)c)f])e)f)

1'A(1  .2x  1O-7 g) +l'B(1 .2×  lO-"e g) (1 : 1O)

           "
           -
           "d)
           +e)

           -f)

SIowly  attracted.

Running  around.

Running  around.

Running  around,  a  fe"r raisecl  wings.

Running  around.

Running  areund,  u  iew  raised  willgt)'.

experimental  results  and  the  prediction of  this
epoxidation  based  on  M)t[2 calculation  showed  a

Iower stereoselectivity.

 A  series  of  decadal dilutions of  pheromone
solution  was  prepared in hexane.

a

  1Rol

   4

--.-.+-p
ID

5

"1+2

       RESULTS  AND  DISCUSSION

 The  threshold  amount  of  (±)-periplanone-A
(PA) (1) to elicit response  in male  P. ame･ricana

was  4 × 10-i2g. The  activity  was  1000 times
more  activc  than  EPA.  The  behavior  elicited  by
PA  was  very  similar  that  elicited  by  PB.  Bio-
assay  results  of  the  six  species  are  shown  in
Tables 1 and  2. Compared  with  the  activity  of

PB,  PA  showed  about  leOO times Iess activitv  to
maleP.  amerioana,  EPA  was  another  1000 times
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less　active 　than 　PA ．　 Otller　than 　the　c⊂mspeci 丘c

inales ，　nlale 　P ．　austr ”lasiae　respon 〔1ed 　lnQs 七 to　PA

an （l　EPA 　among 士he　five　species ，　 Both 　PA 　and

EPA 　 were 　 active 　to　 lllalc　 P ．　 b・rtsnnea 　 and 　Blatta

ori．ental 壱s　but　at 　much 　less　illtellsity．

　　Male 　1
「
）．　a ％stralasiae 　responded 　by　running

around 　 in　 the 　 bioassav 　 container 　 but 　 were 　 not

attracted 　to　the　plleromolle　source ．　 Sonle　of　the
responding 　 m 乱1es　 showed 　 short 　 flight　 and 　 willg

raising 　 behaviQr　 about 　 lOcm 　 away 　 from 　 the

pheromone ．　 Seelinger 　 reported 　 that 　 a　 l：30r
more 　ratio 　of 　I）A 　to　PB 　inhibitcd　the　response 　of

male 　P ．　a・mericana ．ii ） Table 　3　 shows 　 our 　results

using 　nlixtures 　of 　PA 　and 　P ．B　at 　ratios 　of 　1 ： lto

1； 10． By 　mixing 　the　two 　 colllpounds 　thc 皿 ale

responses 　increased　ill　males 　 of　all 丘ve 　 species ・

The 　result 　indicates　that　the 　nlixture 　can 　be

used 　as　an 　attractant 　for　a 　survey 　of 」P．　srili）la　zeta

populations ．
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要 約

　合成 （± ）
一ペ リプラ ノ ン A および （± ）

一エ ピ ペ リ プ ラ

　ノ ン A の Periptaneta属，　Blatt α　nt雄ゴキブ リ に 対

　する性 フ ェ ロ モ ン 活性

　　　　　　　　　　　　高橋 正三，武川　恒，高橋孝志， 土井隆行

　ワ モ ソ ゴ キ ブ リの 性 フ Pt　P モ ン の
一

つ ペ リプラ ノ ン A （PA ）と

そ の エ ピ マ
ー（EPA ）を使 っ て ，　PeriPlα neta 属，　Blatta属 6

．
種

の 雄 に対 す る性 フ ェ ロ モ ソ 活
．「生を実 験 室 内で 生 物 検定 した ．PA

の ワ モ ン ゴ キ ブ リ に 対 す る フ ＝ロ モ ソ 活 性 は ペ リ プ ラ ノ ン
厂

B （PB ）の 約 1！1000 で ，
　 EPA の 活性 は PA の 約 1／1000 で あ っ

た．PA ，　 EPA お よ び PA と PB の 混合物は ワ モ ソ ゴ キ ブ リ以

外 に ヤ マ ト ゴ キ ブ リ，トピ イ ロ ゴ キ ブ リ，コ ワ モ ン ゴ キ ブ リ，

トウ ヨ ウ ゴ キ ブ リの 雄 に も フ ；ロ モ ン 活 性が あ っ た ．
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