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Absolute Stereochemistry of Tanabhlin, an Insect Antifeedant
Clerodane from Tanacetum balsamita
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The absolute structure of tanabalin (=12S-acetoxyhautriwaic
acid), an insect antifeedant isolated from Tanacetum balsamita,
was determined by X-ray crystallography together with modified
Mosher's method, in which an anomalous A8 value of a proton
was verified with an L-adrenaline derivative as a model
compound.

In our continuing search for alternative insect control agents
from plant sources,! an antifeedant against the pink bollworm
Pectinophora gossypiella has been isolated from the dried
flower of a Brazilian medicinal plant Tanacetum balsamita
(Compositae),? in a leaf disk assay.3 This bitter tasting flower
locally known as "catinga-de-mulata” and the antifeedant isolated
is undoubtedly principally responsible for this bitter taste.4 This
antifeedant, tanabalin, m.p. 147 °C, [a]p -132.0° (c 0.10,
EtOH), was a white needle whose molecular formula,
Co2H2805, was established by EI mass spectrometry in
conjunction with NMR data.

The extensive NMR analysisS together with other spectro-
scopic properties of the antifeedant led to the clerodane structure
1 (plain). This structure, 12-acetoxyhautriwaic acid, including
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Figure 1. X-ray structure of 1.

2;R=H 3;R=MTPA

the relative stereochemistry was unambiguously established by
X-ray crystallography’ performed on the single crystal of 1
(Figure 1).

To determine the absolute configuration of 1, modified
Mosher's method8 was applied for 2,2 which was obtained by
treatment of 1 with sodium methoxide in methanol. The A8
values [8g - 8g] for 3 are shown in 3a. The S-configuration at C-
12 was deduced by the distribution of positive and negative A8
values of the protons, although the anomalous value (+0.04) of
one of the methylene protons on C-11 was observed. Inspection
of molecular models suggests that the proton in question is
located close to the furan moiety. The chemical shift, therefore,
may be affected greatly by the anisotropy of the heteroaromatic
ring. In both diastereomers [(R) and (§)-MTPA esters] the
conformation of the furan rings may be slightly different. This
different orientation of the furan ring may cause the exceptional
A8 value of the proton. To verify this assumption, another
evidence was sought for.

The model compound 4 was prepared by selective acetylation
of L-adrenaline. A8 Values obtained for 5 are shown in the
structure. The S-configuration at C-2 suggested by these values
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is identical with the known one of L-adrenaline. Again the
anomalous AS value (+0.08) is obtained for one of the methylene
protons. The coupling patterns of the ABX proton system (Hj-
Hyg-Hpg) together with the NOEs obtained by NOESY spectrum
indicates the conformation Sa, in which pro R proton possesses
the abnormal positive value. These findings strongly suggest
that the slight orientational difference of the diacetoxyphenyl
rings of the (R) and (S)-MTPA esters is the major cause of the
anomaly.

It should be emphasized, however, that the modified Mosher's
method is valid to determine the absolute configurations of the
‘benzylic' secondary alcohols even in the case that anomaly is
observed for the proton located opposite to the phenyl or furan
rings.

Very recently the similar abnormal phenomena in aromatic
compounds have been observed by Isobe's group.10

The authors are indebted to Dr. J. M. Pine for identification of
the plant and Mr. J. M. Takeda for assistance in obtaining it.
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