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SYNTHESIS AND PHYSIOLOGICAL PROPERTIES OF 9-HYDROXY-2-DECENOIC ACID
Wwnm. H. Broww,! ETHEL E. FELAUER,! anD M. V. SMmiTH?

It has been recently reported by Brown and Felauver (1) that small amounts of
9-hydroxy-2-decenoic acid (VI) are present in the mixture of carboxylic acids isolated
from royal jelly by the procedure described by Brown and Freure (2). It was of interest to
synthesize the acid and determine its physiological properties since it is closely related to
9-keto-2-decenoic acid (VII). The latter acid is known as ‘‘queen substance’” and has
interesting effects on the behavior of worker bees (3). Several methods of synthesis for
VII have been reported, the most recent by Kennedy et al. (4).

Our method of synthesis of (VI) is shown in the following scheme:
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The 7-hydroxyoctanoic acid (I) was prepared by the method of Lease and McElvain
(5). Since both 9-acetoxy-2-decenoic acid (V) and 9-hydroxy-2-decenoic acid (VI) are
liquids which do not crystallize, a solid derivative, the p-bromophenacyl ester of VI, was
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prepared. The latter was shown to be identical with the same derivative of authentic
VI prepared by sodium borohydride reduction of 9-keto-2-decenoic acid (VII). The
iodoform test is given readily by VI, which is contrary to the findings of Barbier and
Hiigel (6).

EXPERIMENTAL

Melting points are corrected. Infrared data were determined on a Beckman IRS instrument and ultra-
violet data on a Bausch and Lomb Spectronic 505.

9-Hydroxy-2-decenoic Acid (VI) and p-Bromophenacyl Ester

Saponification of 0.3 g of 9-acetoxy-2-decenoic acid (V) with 109, aqueous sodium hydroxide solution
gave 0.2 g of crude VI, a liquid which did not crystallize. After chromatography on Whatman seed test
paper using propanol-1 —ammonia (70:30) as the developing solvent (R; 0.73 at 25°) the compound still
failed to crystallize. The ultraviolet spectrum showed that the compound is unsaturated. The infrared
spectrum showed bands for unsaturation and free hydroxyl group. The iodoform test was positive.

Treatment of VI with p-bromophenacyl bromide by the usual procedure gave the ester, white needles
from hexane (150 ml/g), m.p. 73-74° Anal. Calc. for C,;3H23BrO, (383.28): C, 56.4; H, 6.05; Br, 20.8.
Found: C, 56.4; H, 6.08; Br, 21.0.

Physiological Activity

The bioassay method described by Butler and Gibbons (7) was used. The acid (V1) was supplied to 10
cages of test bees by dissolving 10 mg of the compound in 2 ml of acetone and dipping the dead bodies of
worker bees in this solution. Two bee bodies, so treated, were placed in each cage. The 10 control cages all
built queen cells but results with the acid were extremely variable, i.e., in some cages queen cells were
constructed while in others they were not. Repeated tests and doubling of the amount of acid presented
to the bees gave no clear-cut differences.

Presentation of the acid on filter paper to cages of young bees according to the method of Pain (8) gave
no indication that it has any attractiveness to the bees.

Results of the evaluation of the antitumor activity of 9-hydroxy-2-decenoic acid (VI)
will be reported in the series ‘“‘Studies on the in vitro antitumor activity of fatty acids”,
of which the fourth paper appeared recently (9).
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