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The study of copolymer iza t ion  reac t ions  of 1,3-di 'enes with ac ry l a t e s  ca ta lyzed  by t rans i t ion  meta l s  is 
opening up new poss ib i l i t ies  for  the s t e r eochemica l  synthes is  of unsa tura ted  compounds c lose  in s t r u c t u r e  to 
insect  sex  a t t rac tan t s  and juvenoids [1-5]. In the p resen t  paper  we desc r ibe  a s imple  method for  the synthes is  
of the sex  a t t rac tan t  of the codling moth l_aspeyres ia  pomonella .  

According to Descoins and Henr ick  [6], the synthes is  of the a t t rac tan t ,  which has the s t ruc tu re  of dodeca-  
t r a n s - 8 , t r a n s - 1 0 - d i e n - l - o l  (I) is f o r m e d  by a " 7 +5" scheme.  Difficultly acce s s ib l e  cyc lopropane  de r iva t ives  
a r e  used to obtain the C~ f ragment .  The concluding s tage of the synthes is  cons i s t s  of the coupling of i - b r o m o -  
hep ta -3 ,5 -d iene  (II) with the o rganomagnes ium reagen t  (liD, which is r ead i ly  obtainable f r o m  t e t r ahydropyran .  
The whole scheme  of synthes is  appea r s  as follows: 
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Scheme 1 

We have developed a new scheme  for  the synthes is  of the a t t rac tan t  which provides  for  the synthes is  o f  
the Cy f r agmen t  f r o m  acces s ib l e  compounds.  As is well  known [7, 3], the copolymer iza t ion  of butadiene with 
methyl  ac ry la t e  ca ta lyzed by iron complexes  pe rmi t s  the production of mix ture  of h e p t a - c i s - 2 , c i s - 5 - d i e n o i c  
and h e p t a - c i s - 2 , t r a n s - 5 - d i e n o i c  acids  (IV and V). Thei r  i somer iza t ion  with methanolic  a lkal i  or  sodium 
methanola te  gave methyl  h e p t a - t r a n s - 3 , t r a n s - 5 - d i e n o a t e  (VI), which was smoothly  reduced  by LiA1H 4 to hep ta -  
t r a n s - 3 , t r a n s - 5 - d i e n - l - o l  (VIII). The la t t e r ,  by t r ea tmen t  with PBr 3 was conver ted  into the b romide  (ID. To 
pass  to the a t t r ac tan t ,  we used the condensation of the b romide  with compound (IH) descr ibed  by Descoins and 
Hear ick  [6]. Thus,  the method for  the synthes is  that we propose  is based  on the use  of a cce s s ib l e  initial sub-  
s tances  and ensures  a f a i r ly  high yield of a t t rac tan t  (not l e s s  than 6070 calcula ted on the mix tu re  of e s t e r s  (IV) 
and (V)): 
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Scheme 2 

E X P E R I M E N T A L  

The methyl  e s t e r s  of h e p t a - c i s - 2 , c i s - 5 - ,  - t r a n s - 2 , e i s - 5 - ,  and - t r a n s - 3 , - t r a n s - 5 - d i e n o i c  acids (IV, V, 
and VI, r e spec t ive ly ) ,  and a lso  h e p t a - t r a n s - 3 , - t r a n s - 5 - d i e n i o l  (VII) were  obtained as  descr ibed  p rev ious ly  [7]. 
The PM:R s p e c t r a  were  r e c o r d e d  on a T e s l a  BS-480 B ins t rument  (internal s tandard  hexamethyldis i loxane,  
solvent  CC14). The IR s p e c t r a  were  r e c o r d e d  on a UR-20 spec t ropho tomete r  (film). 

1 - B r o m o h e p t a ± t r a n s - 3 , t r a n s - 5 - d i e n e  (17). A solution of 4.5 g of h e p t a - t r a n s - 3 , t r a n s - 5 - d i e n - l - o l  (VII) in 
60 ml of benzene was t r ea t ed  with 3-4  drops  of 48% HBr and, with s t i r r i ng  at  10°C, 5.5 g of 1)Br 3 was added 
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over  1 h. The reac t ion  mix ture  was left  overnight  at r o o m  t e m p e r a t u r e  and was then washed with 10% NaHCO 3 
solution and with water .  The organic  l ayer  was dr ied  with Na2SO4, the benzene was evaporated off, and the 
r e s idue  was dist i l led under a r educed  p r e s s u r e  of argon. This gave 5.6 g of (II) (yields ~ 80%) with bp 34°C/ 
1 ram, n~) 1.5200; UV spec t rum.  ~ethanolmax 321 nm, ~ 1800; IR spec t rum iv, era-i) :  1630, 1665 (C=C-C----C),  

975 (trans-CH----CH); PMR spec t rum (8, ppm):  1.68 (CH3-C=) , 5.2-6.3 ( C H = C H - C H = C H ) ,  3.20 ( - C H 2 - B r ) ;  
m / e  175. 

Dodeca - t r ans -8 , t r ans -10-d ieno l  (I). Over two hours  at - 5  to 0°C, 4.4 g of 1 -b ro m o h ep t a - t r an s -3 , t r an s -  
5-diene (11) was added to a solution of the Grignard reagent  C1Mg-(CH2)s-OSi(CHs) 3 (ill) in t e t rahydrofuran  
(prepared f r om 0.61 g of  Mg and 5 g of C1- (CH2)s-OSi(CHs) 3 by a known method [6]) and catalyt ic  amounts of 
the complex Li2[CuC14] [8]. Then the reac t ion  mLxture was left  at r o o m  t e m p e r a t u r e  for 14-15 h, the p rec ip i -  
ta te  that  had deposi ted was f i l t e red  off, the t e t r ahydrofu ran  was evaporated off, and, without purif icat ion,  the 
r e s idue  was boi led in aqueous ethanol  for  2 h. After  cooling, the product  was ex t rac ted  with e ther ,  the ex t rac t  
was dr ied  with Na2SO4, the ether  was evaporated off, and the res idue  was dist i l led in vacuum. This gave 5.4 g 
of (I), y ie ld  72%. bp 122°C/0.~ re_m, mp 29-30°C ( recrys ta l l iza t ion  f r o m  pentane). UV spec t rum:  X~a~x nol 234 
nm; IR spec t rum iv,  cm- i ) :  990, 1060, 3380; PMR spec t rum (8, ppm): 1.65 (CH ~-C=) ,  2.05 ( - C H 2 - C = )  , 3.63 
( -  CH 2" O - ) ,  5.2- 6.30 (CH = CH - CH = CH); m / e  182. 

S U M M A R Y  

The synthesis  of the sex a t t rac tant  of the codling moth Laspey re s i a  pomonella has been pe r fo rmed  using 
as the initial compounds l inear  d imers  of butadiene with methyl  acry la te .  
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