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 SYNTHESIS OF OPTICALLY PURE (R)- AND (S)-5-n-HEXADECANOLIDE. 

A PROPOSED PHEROMONE COMPONENT FROM ORIENTAL HORNET 

 Tadashi KIKUKAWA and Akira TAI* 

Institute for Protein Research, Osaka University, Yamada-oka, Suita, Osaka 565 

 Optically pure (R)- and (S)-5-n-hexadecanolide have been 

 easily prepared by the reaction between optically active 1-bromo-3-

 tetrahydropyranyloxytetradecane (5) and lithium alithioacetate and 

 the following lactonization. 5 was derived from optically pure 3-

 hydroxytetradecanoic acid obtained by the method reported before.

 Since 5nhexadecanolide (1) was proposed to be the pheromone responsible for 

the social behavior of the oriental hornet, Vespa orientalisl) various attempts to 
synthesize optically active 1 were carried out?6) Most recently, the preparation 
of highly optically pure (R) and (S)1 has been achieved by S. Servil) However, 
the method would not be suitable for the practical preparation of the pheromone, 

because the preparation of the chiral key intermediate relied on the 

chromatoghraphic separation of diastereomers. This situation made up us to develop 

the simple and straightforward method for the preparation of optically pure (R)and 

(S)l.

 The key compounds of our process, (R) and (S)3hydroxytetradecanoic acid 

(2), can easily be prepared by the method reported before?) Thus, (R)2, mp 70.0
71.5 C, [a] 20-16.2C (c 1, CHC13) (lit 8) [a] 20-16.0C (c 1, CHC13)) and (S)2, mp 

71.072.0 C, [a]DO +16.2C (c 1, CHC13), were obtained. 
 (R) and (S)2 were easily converted to (R) and (S)l, respectively, by 

elongating two carbon unit at the carboxyl terminal of 2 as shown in Scheme 19)

Scheme 1.
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By the treatment with CH2N2, (R)2 was converted to methyl ester (3), mp 39.540.0 

C, [a]20-14.2C (c 3.8, hexane). The sample was proved to be optically pure by 

the NMR taken in the presence of a chiral shift reagent10) The treatment of (R)3 
with 3,4dihydoropyran gave methyl (R)3tetrahydropyranyloxytetradecanoate, which 

was reduced to (R)3tetrahydropyranyloxyltetradecanol (4) with LiA1H4. The 

yield of the process from 2 to 4 was more than 95%. The alcohol, 4 was converted 

to a tosylate, which when reacted with LiBr in acetone to give (R)lbromo3

tetrahydropyranyloxytetradecane (5). The yield of the process from 4 to 5 was 81%. 

The reaction of 5 with lithium alithioacetate in HMPATHF gave 5

tetrahydropyranyloxyhexadecanoic acid as an intermediate, which was treated with p

toluensulfonic acid in a large amount of methanol to give (R)5nhexadecanolide 

(1), by 135140 C/mm Hg, mp 36.537 C (lit 7) mp 4041 C), [a]20 +39.8C (c 4.2, 
THF), (lit, [a] +39.97C (c 1, THF)). The yield of 1 was 50% based on 5. 

 The series of reactions as Scheme 1 were submitted for the preparation of (S)

1 from (S)2. The physical and analytical data of (S)1 are as follows; by 134138 

C/0.51 mmHg, mp 38 C, [a)DO-41.0C (c 1.5, THF) (lit)) [a]DO-39.2C (c 1, THF)). 
 We wish to express our thanks to Professor Yoshiharu Izumi of Osaka University 

for his encouragement, to Dr. Tadao Harada and Mr. Tsutomu Osawa of Osaka 

university for their helpful suggestions on the enantiofacedifferentiating 

hydrogenation. 

References

1) R. Ikan, R. Gottlieb, E. D. Bergmann, and J. Ishay, J. Insect Physiol., 15, 

1709 (1969). 

2) J. L. Coke and A. B. Richon, J. Org. Chem., 41, 3516 (1976). 

3) W. H. Pirkle and P. E. Adams, J. Org. Chem., 44, 2169 (1979). 

4) G. Solladie and F. Matloubi-Moghadam, J. Org. Chem., 47, 91 (1982). 

5) Y. Naoshima, H. Ozawa, H. Kondo, and S. Hayashi, Agric. Biol. Chem., 47, 1431 

(1983). 

6) M. Larcheveque and J. Lalande, Tetrahedron, 40, 1061 (1984). 

7) S. Servi, Tetrahedron Lett., 24, 2023 (1983). 

8) M. Nakahata, M. Imaida, H. Ozaki, T. Harada, and A. Tai, Bull. Chem. Soc. Jpn., 

55, 2186 (1982). 

9) All new compounds reported here gave satisfactory NMR date and elemental 

 analyses. 

10) In the NMR, methyl protons (singlet) of the ester group of (R) and (S)3 

 showed different chemical shift in the presence of chiral shift reagent. The 

 difference of chemical shifts was 0.12 ppm when NMR spectra were measured with 

 the solution of the sample(15 mg), a mixture of (R)- and (S)-3, and 

 Eu(hfmc)3(15 mg) in CDCl3(0.4 ml). As for the sample of (R)-3 or (S)-3, no 

 detectable signal of the antipode was observed. 

 (Received August 27, 1984)


