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CYCLIC HEMIACETAL AND ACYCLIC CHAIN — THE TWO FORMS OF SERRICORNIN

Masataka Mori*, Tatsuji Chuman, and Kunio Kato
Central Research Institute, the Japan Tobacco & Salt Public Corporation
6-2 Umegaoka, Midori-ku, Yokohama 227, Japan

Summary: The actual structures of the four stereoisomers of serricornin were examined by the X-
ray analysis and high-field pmr spectroscopy. Each of the stereoisomers assumes
either or both of two forms, cyclic hemiacetal and acyclic chain, in solution.

Serricornin, (4S,6S,7S)-7-hydroxy-4,6-dimethyl-3-nonanone (1), is the sex pheromone of ciga-
rette beetle]). Regarding the relative stereochemistry at C-4,6, and 7 of 1, four enantiomeric
pairs as depicted are possible, each of which was designated to SSS (4S,65,7S and 4R,6R,7R), RSS,

SSR, and RSR, respectively. In the course of our study for the relationship between the stereo-

chemistry and biological activity upon these stereoisomers of 1, we encountered the intramoiecul-

ar hemiacetal formations of the molecules

We report herein the examination of this interesting isomerizm of serricornin by the uses of
high field (500 MHz) pmr spectroscopy and two dimentional (2D) nmr methods3).

Each of the four stereoisomers of 1 could be obtained in the pure form from the non-stereo-
se]ectiveysynthesized mixture by the chromatographic separations and epimerizations4).

The stereoisomer RSR is a crystalline substance (m.p. 46.5°-47.5°), and the X-ray crystallo-

graphic analysis established the cyclic hemiacetal structure in the solid states) (Fig. 1).

This fact led us to the substantial reconsiderations for the actual structure of 1.

The assignments for all protons of RSR was established by the 2D-pmr methodsg). The large
values of J5ax,4=J5ax,6=]]'9 Hz and J6,7=]0‘0 Hz showed that RSR preferentially assumes a cyclic
conformation in C6D6 solution similar to that observed in the solid state. The cmr analysis of

RSR confirmed the acetalic nature for the C-3 carbon, which appeared at & 98.0 ppm.

On the other hand, RSS isomer showed a different spectroscopic features7) from those of RSR.

The pmr pattern indicated that RSS solely exists as an acyclic chain form. The low field shifts

of H-2 (& 2.15 and 2.09 ppm) and H-4 (& 2.41) adjacent te C-3 carbonyl in comparison with those

of RSR are essential. The cmr analysis also showed the C-3 carbonyl carbon at & 214.1 ppm.
The nalural and biologically active isomer SSS gave the complicated pmr and cmr8 spectra of

a binary mixture of these two forms. From the integral values of the two H-7 signals in the pmr

spectrum, the ratio of cyclic hemiacetal (SSS-A) and acyclic chain (SSS-B) was determined to be

2.5:1, respectively. The full assignments of each set of the protons due to the two forms of
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Fig.1. Stereoprojection of RSR-1.

PROTON SHIFT (ppm) COUPLINGS (Hz)
$5S-A A-1 0.911 3y 5=7.5
A-9 0.89 Jg’g=7.5
A-10 0.907 974 476-6
A-11 0.88 1726770
A-2 1.61 Jp 3:=13.6
A-2" 1.53 >
A-4 1.77 g 5ax=12.5, J4’5eq 2.5
A-5ax 1.88 3 -12.6
A-5eq 1.25 bax,beq '
A-6 1.57 J =4.3, J 4.1, 3, ,=2.6
A-7 3.96 6,5ax 6,5eq 6,7
A-8 1.52 J; o=7.8, J5 .=6.1, Jg 0,=13.5
e 1,28 7,8 7,8 8,8
$SS-B B-1 0.96 J; ,=7.3
B-9 0.86 Jgg=7.5
B-10 0.911 974,468
B-11 0.77 91776771
B-2 2.10 ’
B-4 2.52 Jg,576.2, 3y 5177.6
B-5 1.52 2 s
B-5' 1.35 5,5'7 12"
B-6 1.40 J. .=8.1, J. .,=5.4, J; ,=3.8
B.7 3 23 6,5 6,5 6,7
B-8 1.30 J; 4=8.5, J5 4.5.0, J, ,,=13.8
B.g 127 7,8 7,8 * Yg,8
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Fig. 2 2D-J-correlated (COSY453)) spectrum of SSS-1 with J-resolved A-7, A-5ax and A-5eq
signals. Assignments: Upper — SSS-A, Lower — SSS-B.
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SSS by 2D methods are listed in Table. The assignments for theAweak or overlapped cross-peaks
in the 2D-C0SY45 spectrum of SSS (Fig. 2) were supported by the homo-nuclear decouplings and
deuterium exchange techniques. Comparing with the data of RSR, the couplings to the geminal
pair of H-5, and H-7 due to SSS-A allow an assignment of the ring conformation. Considering the

large values of J5ax 4=]2.5 Hz and the other small couplings for the ring protons, the structure

depicted is the most’plausib1e conformation for SSS—Ag).
In addition, the residual SSR isomer showed a pmr pattern similar to that of SSS.
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