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A method is p roposed  for  synthes iz ing the insec t  sex  pheromone  h e n e i c o s - 6 Z - e n - l l - o n e  and i ts  
homolog e i cos -6  Z - e n - l l - o n e .  

Two syn theses  of hene icos -6  Z - e n - l l - o n e  - the sex  pheromone  of Orgyia pseudotsugata  - have  been r e -  
por ted  p rev ious ly ,  s t a r t i ng  f r o m  1 -ch lo rodeg -4 -yne  and using the l i thium de r iva t ives  of h e p t - l - y n e  [1] and of 
2 - d e c y l - l , 3 - d i t h i a n e  [2]. We have  obtained this pheromone  by the following s i m p l e r  s c h e m e :  

£ 

~ ZZ: 

o 
6 .11 

/ V ' v ' - - % , ' V  e~l ~ " v " ~ A / ~  
v 11[ 

The act ion of 1 - b r o m o - 3 - c h l o r o p r o p a n e  on sodioheptyne in liquid NI-I 3 gave  a good yie ld  of 1 -oh lo rodec -4 -  
yne (I). On reac t ion  with NaCN in DMSO solution a t  100-110°C the l a t e r  gave a quant i ta t ive yie ld  of 1 -cyanodec -  
4-yne  gl) which was conver ted  by two routes  into h e n e i c o s - 6 Z - e n - l l - o n e  (IV). According to the f i r s t  rou te ,  
compound (iI) was t r ea t ed  with n-C10H21MgC1 in ether~ followed by acid hydro lys i s  to give h e n e i c o s - 6 - y n - l l - o n e  
(III). This ace ty lenic  ketone was hydrogenated  quanti tat ively in hexane a t  20 °C o v e r  Lindlar  ca t a ly s t  to hene i -  
c o s - 6 Z - e n - l l - o n e .  On the second route ,  the o r d e r  of  the reac t ions  was the opposi te :  compound (ID was f i r s t  
hydrogenated  to 1--cyanodec-4Z-ene (V) which, on reac t ion  with n-C10I-I21MgC1 in e the r  followed by hydro lys i s  
was conver ted  into the phe romone  (IV). The yie ld  of (IV) reckoned  on the h e p t - l - y n e  was 45-50%. 

The act ion of n-C~-I19MgC1 in e ther  on 1--cyanodec-4Z-ene followed by hydro lys i s  gave  a homolog of the 

pheromone  (IV) - e i cos -6  Z-en -11-one .  

A de te rmina t ion  of the individuality of the pheromone  (IV) by the method of Smith et al .  [2] showed that i t  

contained m o r e  than 98.5% o f c i s  i s o m e r .  

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

The pur i ty  of the products  was de te rmined  by GLC in a T s v e t - 4 -  ch romatograph  using a column 200 × 0 .4  
c m  containing 15% of SE-30 on Celi te-545 with he l ium as the c a r r i e r  gas .  

1 -Ch lo rodec -4 -yne  (I). At -40°C ,  35 g of 1 - b r o m o - 3 - c h l o r o p r o p a n e  was added to the sodioheptyne p r e -  
pa red  f r o m  19.2 g of h e p t - l - y n e  and NaNE 2 in 250 ml  of liquid NE 3, and the mix tu re  was s t i r r e d  at this t e m p e r a -  
tu re  for  2 h. Then wa te r  was ca re fu l ly  added and the organic  l aye r  that  s epa ra t ed  out was ex t rac ted  with e ther .  
The e therea l  ex t r ac t  was washed with wa te r  and with dilute HC1 and was dr ied  ove r  CaCI 2. Vacuum dis t i l la t ion 
gave 28 g (82%) of 1 - c h l o r o d e c - 4 - y n e  with bp 95-97°C (10 mm)o Found 70" C 69.80; I-I 9°90; C1 20.53; C10EtTC1. 

Calculated %: C 69.75; tt 9.87; C1 20.60. 

1 -Cyanodec -4 -yne  (II)° A mix tu re  of 17.2 g of 1--chlorodec-4-yne and 8 g o f  d ry  NaCN in 80 ml  of DMSO 
was s t i r r e d  at 100-110 °C for  5 h. Then it was cooled,  diluted with wa te r ,  and ex t rac ted  with e ther .  The e therea l  
ex t r ac t  was dr ied  over  Na2SO 4. Vacuum dist i l la t ion yielded 15.5 g (95%) of 1 -cyanodec -4 -yne  with bp 125-126°C 
(10 m m ) , n D  2° 1.4565. Found %: C 81o65; t] 10.41. Clltt17No Calculated %: C 81.25; H 10.42. 
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1-Cyanodec -4Z-ene  (V). A solution of 8.1 g of (II) in 30 ml  of hexane was hydrogenated  at  20°C by the 
usual method ove r  Lindlar  ca t a ly s t  [3]. This gave  8 g of (V) with bp 123-124°C (10 ram); nD 2° 1.4492. Found 
~0: C 79.28; II 11.40; N 8.97; CIII-II9N. Calculated %: C 79.82; }I 11.50 ; N 8.52. 

.I-leneicos-6-yn-ll:.one (HI). With stirring, 7.2 g of (If) in 15 ml of ether was added to a solution ofn-  
CI01-12ÂMgCI (from 12 g of n-C10H21C1 and 3 g of Mg) in 50 ml of ether, and the mixture was boiled for 7 h. When 
the nitrile was added, a rise in temperature and the formation of a precipitate took place, and on heating the 
amount of precipitate increased. After cooling, 40 m] of water and then I0 ml of concentrated HCI were added 
and the mixture was boiled for 2 h. Then it was cooled, and the ethereal solution was separated off, washed 
with water, and dried over MgSO 4. Vacuum distillation gave 9.5 g (68%) of (liD, bp 182-184°C (4 ram) of a wax- 
like substance. II~ spectrum (CC14): vC= O 1718 cm -1. 

I-Ieneicos-6Z-en-ll-one (IV). A__ A solution of 6 g of (Ill) in 25 ml of he~ane was hydrogenated at 20°C 
by the usual method over Lindlar catalyst [3]. This gave 5.8 g of ~ with bp 178-180 °C (4 ram); nD2° 1.4567. 

B__ With stirring, 7.6 g of (V) in 15 ml of ether was added to a solution of n-Cl0I~21MgCl (from 12 g of n- 
Ci0H21C] and 3 g of Mg) in 50 ml of ether. Then a solution of 10 ml of concentrated HCI in 40 ml of water 
was added in the cold, and the mixture was boiled with stirring for 2.5 h. After the usual working up, 9.2 g 
(64%) of (IV) was obtained with bp 178-180°C (4 re_m); nD 2° 1.4567. ll~ spectrum (CC14): cC_~ . v  C 1718 cm -I. Ac- 
cording to the literature [2]: bp 150-152°C (0.01 turn); ll~ spectrum (CC14): VC= O 1718 

Eicos-6Z-en-11-one. With stirring, 3.7 g of (V) in 10 ml of ether was added to a solution of n-CgI-II9MgCl 
(from 6 g of n-C9}119CI and 1.5 g of Mg) in 25 ml of ether, and the mixture was boiled for 7 h. After hydrolysis 
with hydrochloric acid, 4.9 g (75%) of eieos-6Z-en-ll-one was obtained with bp 176-178°C (4 ram); nD 2° 1.4572. 
IR spectrum (CC14): VC= O 1718 cm -~. Found%: C 81.45; H 12.96; C2~'-1380. Calculated %: C 81.56; I-I 12.96. 

S U M M A R Y  

Heneicos-6  Z -en -11 -one  - a sex  phe romone  of Orgyia pseudotsugata  - and i ts  homolog e icos -6  Z - l l - o n e  
have  been synthes ized  f r o m  h e p t - l - y n e  via 1 .oh lo rodee -5 -yne .  
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