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SYNTHETIC COMMUNICATIONS, 25(21), 3457-3461 (1995) 

PRACTICAL SYNTHESES OF SOME INSECT SEX 
PHEROMONES, 10- AND 12-ALKEN-1-OL ACETATES 

Lin Jun, Liu Fuchu', Wang Youchu and Liu Mei 

Department of Chemistry, Yunnan University, Kunming, 650091 
P. R. China 

ABSTRACT Some insect sex pheromones 10-dodecen-1-01 acetates 
5a( Z/E)and 12-tetradecen-1-01 acetates 5b( Z/E) have been syn- 
thesized from cis-13-docosenoic acid la and cis-15-tetracos- 
enoic acid lb via the isomerization of key intermediates 11- 
dodecen-1-01 acetate 4a and 13-tetradodecen-1-01 acetate 4b. 

The sex pheromones of Lepidoptera insects are usually un- 
saturated straight-chain aliphatic alcohol acetatesC1',having 
disubstituted double bonds. 10-dodecen-1-01 acetates 5a (Z/E) 
were identified as sex pheromones of some insects, such as 
Hedya atropunctana' 2' and Laspeyresia nigricana' 3'. For the 
synthesis of 5a(Z/E) ,few papers were reportedC4' ,'6' .In addi- 
tion,the key intermediate 4a is also a sex pheromone of a few 
insects, such as Homona magnanima"' . Its synthetic methods 
previously reported are mainly from 1,12-dodecanediol as a 
starting materialC7' 9 '  8' . 12-tetradecen-1-01 acetates 5b( Z/E) 
were identified as the sex pheromones of Ostrinia furnacalis 
Guenee (Asian Corn Borer)' s' . We previously reported' lo' the 
synthetic methods of the pheromones 5b( Z / E ) .  

* To whom correspondence should be addressed 
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3458 LIN ET AL. 

( i) 03, C2H50H-n-hexane, ( i i 1 K13H4, NaOH, HzO, ( i i i 1 ace t i c 
anhydride, pyr idine , ( iv) Pb( AcO) 4 ,  Cu( AcO) 2 ,  pyr idine, 
( v) CoClZ, Ph3P, NaBH, . 

Scheme 

In this paper,a practical approach for the synthesis of 5a 
(Z/E)and 5b( Z/E) respectively from cis-13-docosenoic acid la 
and cis-15-tetracosenoic acid lb is described(out1ined in sc- 
heme). The key step in these syntheses is an isomerization of 
4a and 4b to 5a(Z/E) and 5b(Z/E). Satyanarayana' I*' reported 
the isomerization of terminal olefins by a CoClZ /Ph3P /NaBH, 
system. According to their method, we completed the synthesis 
of 5a(Z/E) and 5b(Z/E) with a satisfactory yield of 70-80 X ,  
the Z and E ratios of 5a and 5b have been analysed by GC. 

Experimental 

All melting and boiling points were uncorrected.IR spectra 
were recorded on a Shimadzu 450s infrared spectrophotometer. 
'H NMR spectra were measured with FX-90 spectrometer (90 MHz) 
using "3 as an internal standard and CDcl3 as a solvent.Mass 
spectra were measured on a GC/MS QP1000 spectrometer. GC mea- 
surment was made on a Shimadzu GC-SA(Finnigan)instrument(30 m 
X0.25 mm glass capillary column, carrier gas, Nz,l.O ml/min, 
column tempreture, 200°C). Column Chromatography silica gel 
200-300 mesh (Tsing Dao Oceanography Chemical Factory). 
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10- AND IZALKEN-1-OL ACETATES 3459 

13-Hydroxytridecanoic acid 2a and 13-acetoxytridecanoic 

Cis-15-tetracosenoic acid lb was prepared as described in 
acid 3a were synthesized according to Lit.' lo' . 

Lit.' 12'. 

15-Hydroqpentadecanoic acid 2b : 
to Lit.' lo', 30 g (80 mmol) of lb was converted 

into 15.3 g (74.1%) of 2b, m.p. 82-84'C (Lit.' 13' m.p. 84-C). 
IR( KBr) : 3455( OH) ,1698( CQ) cm-l. 'H NMR( 6 , ppm) : 1.271 m, 26H, 

D20 exchangeable), 11.6( s ,  lH, COOH, D20 exchangeable). 

According 

( CH2) 131 2.30( t 2H, C H&OO) , 3.60( t 2H, CH2O) 5.34( s 1Hj O H  

15-Acetomentadecanoic acid 3b : 
According to Li t . lo' ,25.8 g(100 mmol) of 2b was converted 

into 22g (73.5%) of 3b. IR(KBr): 1739, 1712(CO), 1235, 1047 
( CH3COO) cm-l. 'H NMR( 6 , ppm) : 0.951 m, 26H, ( C H 2 )  131 , 2.04( s ,  
3H, C O C H 3 ) ,  2.34( t ,2H, CHzCOO),  4.03( t ,  ZH, O C H 2 ) ,  11.7( s ,  lH, 
COOH, DZO exchangeable) . 

11-aodecen-1-oi acetate 4ac 14' : 

13-Acetoxytridecanoic acid 3a (5.4 g ,  20 mmol) and lead 
tetraacetate( 17.7 g, 40 mmol) was added to the mixed solvents 
of anhydrous benzene (50 mL) and dry pyridine (2 mL) in a 3- 
necked round-bottom flask with a magnetic stirrer during 15min 
under stirring, then heated t o  reflux for 4 h,cooled, diluted 
with ether (50  mL),filtered through celite and the filterate 
was subquently washed with 2 M hydrochloric acid (2 X 50 mL), 
saturated brine and water, dried over anhydrous magnesium 
sulfate. Solvent removal and distillation gave 4a (1.74 g, 
38.5%) , b. p. 215-217 'C/ 15 mmHg. IR( f ilm) : 3015( =a), 1745 
( CO) , 1240,1O40( CH3coO) , 988,918( CH=CH2) cm-l. 'H NMR( 6 , ppm) : 
1.26[ br, 16H, ( C H z ) * 1  , 1.58-1.80(m, 2H, CH2C=C), 2.04 ( s ,  3H, 

6.O(m, lH, =CH). Ms(70 ev, m/z): 226(<1%)(M+), 166( 10) (M+ - 
C H ~ C O ) , ~ . O ~ ( ~ , ~ H , O C H Z ) , ~ . ~ ~ ( ~ ~ , J =  5.4 Hz,J 13 Hz,~H,=CH~), 

CH3COOH). 

13-tetradecen-l-oi acetate 4b : 
Analogously, 6.0 g(20 mmol) of 3b was converted into 2.1 g 

(41.0%) of 4b, b.p. 218-220 'C/ 15 mmHg. IR(fi1m): 3010(=CH), 
1751( CO) , 1245, 1045 ( CH3coO) , 990, 920( CH=CH2) cm-l. 'H NMR 
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3460 LIN ET AL. 

( 6  ,ppm): l.24[br, 20H, (CH2),d, 1.55-1.80tm, 2H, CX2C=C), 

Hz, 2H, =CH2) , 5.90( m, lH, =CH) . MS( 70 ev,m/z) : 254( <1%) ( M 7 ,  
2 . 1 0 ( ~ ,  3H, CH3CO)j 4.15(t,ZH,ocH,),4.82(dd,J = 7 Hz, J = 15 

194( 8) (M" - CH3coOH). 

10-Dodecen-1-01 acetate 5a : 
A solution of anhydrous cobalt dichloride (1.3 g, 10 mmol) 

and triphenylphosphine ( 7.9 g, 30 mmol) in anhydrous THF( 80 mL) 
was cooled to -10°C. Sodium borohydride (0.4 g,10.5 mmol) was 
added to the solution during 15 min with vigorous stirring 
under nitrogen, then a solution of anhydrous THF(20 mL> of 4a 
(4.5 g, 20 mmol) was added, stirred about 4 h. Ether (50 mL) 
was added and followed by 2 M hydrochloric acid (50 mL), the 
aqueous phase was then extracted with ether(2 X 30 mL), the 
combined ethereal layers were washed with saturated brine and 
water, dried over anhydrous magnesium sulfate, and evaporated 
to dryness to give a crude oil, n-hexane (2x30 mL) was added 
to the oil to precipitate the Ph3PBH3 complex and most of the 
Ph3P.The solvent was evaporated from the filtrate and the re- 
sidue purification by column chromatograph [ silica gel, petr- 
oleum ether / EtOAc (10:  1)l yielded 5a(3.6 g, 80%). IR(f ilm): 
3015( =CH) , 1745( CO) , 1240, 1O4O( CH3COO) , 975, 724( C=C) cm-l. 
1H NMR(6 , ppm): 1.29[br, 14H,(CH2)71 ,1.60(d,3H, CH3C=),l.90 
(m, 2H,CH2C=) , 2.03( s ,  3H, CH.0) ,4.04( t , ZH,0CH2) ,5.40( m, 2 H ,  
C H=C H) . MS ( 70 ev, m/z) : 226( <1%) ( M+) ,166( ( 12) ( M+CH,COOH). 
GC: purity, 90.2%, Z : E = 93.5 : 6.5. 

12-tetradecen-Pol acetate 5b : 
Analogously, 5.1 g 20 mmol of 4b was converted into 4.0 g 

( 78.5%) of 5b. IR( film) : 3050( =CH) ,1750( CO) ,1245,1045( CH3COO), 
970, 720(C=C)crn-'.lH N M R ( S  , ppm): 1.25[br, 18H,(CH2)al, 1.63 
(d, 3H, CH3C=) , l .  95( m, 2H,  CH,C=) , 2.04( s ,  3H, CH3CO), 4.05 
( t ,  2H, OCH,) ,5.40( m, 2H, CH=CH) . MS( 70 ev, m/z) : 254( <1%) 
( M + )  ,194(10)(bf-CH3COOH).GC: purity, 92.5%,Almost (Z)-isomer. 

Acknowledgement: We would like to thank the Applied Fundamen- 
tal Research Foundation of Yunnan Provincial Science and Tec- 
hnology Committee for financial support. 
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10- AND 12-ALKEN-1-OL ACETATES 3461 
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