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LINK.)
(Presented by Academician B. A. Arbuzov, June 7, 1957)

Levopimaric, dextropimaric, and 𝛼-sapinic acids were found in the acidic frac-
tion of the oleoresin of Norway spruce (1), and comparatively recently the pres-
ence of abietic acid was demonstrated (2).
The present study has shown that dehydroabietic and palustric acids are also
constituents of spruce oleoresin. Earlier (3), the presence of dehydroabietic acid
in the oleoresin of Pinus palustris was shown spectrophotometrically. Palustric
acid was found in the oleoresin of Pinus palustris (4) and Pinus silvestris L. (5).

Experimental Part
The oleoresin was obtained by tapping spruce plantations growing on the terri-
tory of Belorussia. Resin acids were isolated from the fresh oleoresin by crystal-
lization from alcohol.

Isolation of dehydroabietic acid. 105 g of resin acids were neutralized with
warm (50°) 2% sodium hydroxide solution. After 24 hours a gelatinous pre-
cipitate of salts separated from the solution; it was removed, and resin acids
(40 g) were regenerated from the mother liquor with boric acid. These acids
were treated with maleic anhydride at 130–150°. The resin acids that did not
react with maleic anhydride, m.p. 150° (Fig. 1, curve 1), were converted into
ethanolamine salts, which after two recrystallizations from a mixture of ethyl
acetate with alcohol had m.p. 160.5–162° and [𝛼]𝐷 = +47.9∘*. From the salts
(2.2 g) dehydroabietic acid was regenerated; after five recrystallizations from al-
cohol it had m.p. 171–171.5°; [𝛼]𝐷 = +61.5∘. The specific absorption coefficient
of dehydroabietic acid was 2.4 at 268 m𝜇 and 2.2 at 275 m𝜇 (Fig. 1, curve 2).

C20H28O2. Found, %: C 80.28; 80.3; H 9.01; 9.3
Calculated, %: C 79.95; H 9.39

For the neutralization of 1 g of acid, 187.1 mg of KOH was consumed.
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Fig. 1. Ultraviolet absorption spectra: 1—resin acids that did not react with
maleic anhydride at 150°; 2—dehydroabietic acid. Fig. 2. Ultraviolet

absorption spectra: 1—resin acids that did not react with maleic anhydride at
room temperature; 2—bornylamine salt of palustric acid after the third

recrystallization; 3—palustric acid.

Figure 1: Fig. 1. Ultraviolet absorption spectra: 1—resin acids that did not
react with maleic anhydride at 150°; 2—dehydroabietic acid. Fig. 2. Ultraviolet
absorption spectra: 1—resin acids that did not react with maleic anhydride at
room temperature; 2—bornylamine salt of palustric acid after the third recrys-
tallization; 3—palustric acid.

C20H28O2. Calculated 186.7 mg KOH.

Isolation of palustric acid. By washing the ethereal solution of oleoresin
with 1% sodium hydroxide solution and decomposing the salts obtained with
boric acid, unchanged resin acids were isolated (170 g). The thoroughly dried
acids, in order to remove levopimaric acid, were treated at room temperature
with maleic anhydride distilled twice in a solution of dry acetone. 58 g

* The specific rotation was determined for 1% alcoholic solutions of the acids.
The absorption spectra were likewise studied in alcoholic solutions.

of acids that had not reacted with maleic anhydride and had [𝛼]𝐷 = +60∘

(Fig. 2, curve 1), were converted into ethanolamine salts, and the latter were
recrystallized from alcohol. The first four fractions of the salts precipitated
from solution were recrystallized twice more from alcohol. The ethanolamine
salts (4.9 g) were washed with ether and then converted into bornylamine salts,
which were subjected to fivefold recrystallization from alcohol (Fig. 2, curve 2).
After fourfold recrystallization from alcohol, the palustric acid isolated from the
bornylamine salt had m.p. 163–164°, [𝛼]𝐷 = +70.6∘, and a specific absorption
coefficient of 29.3 at 266 mµ (Fig. 2, curve 3).

Fig. 1. Ultraviolet absorption spectra: 1—resin acids that did not react with
maleic anhydride at 150°; 2—dehydroabietic acid.

Fig. 2. Ultraviolet absorption spectra: 1—resin acids that did not react with
maleic anhydride at room temperature; 2—bornylamine salt of palustric acid
after the third recrystallization; 3—palustric acid.

C20H30O2.
Found, %: C 79.28; 79.30; H 9.72; 9.70
Calculated, %: C 79.42; H 10.00
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