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NEUTRAL SUBSTANCES OF THE OLEORESIN OF ABIES SIBIRICA

I1. Structure of Neoabienol

M. A. Chirkova and V. A. Pentegova
Khimiya Prirodnykh Soedinenii, Vol. 5, No. 4, pp. 247-251, 1969

In the high-boiling neutral fraction of the oleoresin of Abies sibirica Ledeb. (Siberian firyhave been found —in
addition to substances isolated previously [1, 2]—mannoyl oxide [3,4] and a new diterpene alcohol with the composition
Cy9 HgaO, n]2)° 1. 5266, [oc}]%o +12. 95, which we have called neoabienol (I).

The ‘dehydrogenation of neoabienol gave 1,2, 5-trimethylnaphthalene (II) [5], which permitted the alcohol obtained
to be assigned to the group of bicyclic diterpene compounds [6, 7].

The IR spectrum of the alcohol has absorption bands of a trans-disubstituted double bond (970 cm '), a trisubstituted
double bond (830 and 1665 cm '), and a tertiary hydroxyl group (1080 and 3590 em™ [8].

In the UV spectrum, the absorption maximum at 238 my (log ¢ 4.46) shows the presence of a conjugated system
of double bonds.

The hydrogenation of neoabienol gave tetrahydroabienol (IIl) [1, 9], the dehydration of which led to a hydrocarbon
(1V) identical with labd-8(20)-ene {1, 10].

The ozonization of neoabienol gave a hydroxyacid with the composition Cy5HysOg (V), mp 143-144° C. From its
melting point and its IR and mass spectra (figure, a), the hydroxyacid is identical with the hydroxyacid that we isolated
from the products of the ozonolysis of the hydroxyketone described in a previous paper [2].

The mass spectrum of neoabienol (figure, b) shows the same fragmentary ions as for diterpene compounds containing
a hydroxyl group and eight carbon atoms [11].

In the NMR spectrum of neoabienol (in CCly, from HMS, on a JNM-4H-100 instrument), in the region of a strong
magnetic field there are signals at 0,78 ppm relating to a methyl group at C;y and at 0.93 and 0.94 ppm corresponding
to two methyl groups at C,. The chemical shift at 1.08 ppm is characteristic for 2 methyl group attached to the same
carbon atom as a hydroxyl (Cg ) [12]. The signal at 1.738 ppm relates to a methyl group at Cy4 [18], and that at 1.78
ppm to a methyl group attached to an unsaturated carbon atom bearing no hydrogen (Cyg) [141.

In the weak magnetic field, signals at 5,28 ppm (quartet), 5.51 ppm (quartet) and 6.4 ppm (doublet) correspond
to protons at Cy4, Cyy, and Cyy, respectively.

On standing in the air, neoabienol is readily oxidized to a hydroxyketone (VI) the melting point and IR, NMR, UV,
and mass spectra of which are identical with those of the hydroxyketone that we studied previously [2].
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Mass spectra of the hydroxyacid (a) and of neoabienol (b).
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The results obtained permit structure I to be put forward for neoabienol which therefore belongs to compounds of the
labdane type.

Investigations carried out previously [1, 2} and also the results given in the present paper show that the main com-
ponents of the high-boiling neutral fraction of the oleoresin of the Siberian fir are bicyclic diterpene compounds with
a hydroxyl group at Cs.

The presence of these compounds in the oleoresin of the Siberian fir is undoubtedly of interest for the taxonomy of
the botanical species Abies.

crs
I R=-CH=CH-C =CH-CH,
CH, ’

CHy
il R= ‘CH{CH{C}‘!‘CI‘@{CHZ
V R=-C00H
VI R=~CH=CH-C-GH,

Experimental

The oxygen-containing diterpene compounds were isolated from the oleoresin of the Siberian fir by the method de-
scribed previously [1].

The mixture of oxygen-containing compounds (21.0 g) was separated on neutral alumina (activity grades II and III)

at a ratio of 1:50. A mixture of petroleum ether and benzene (9:1) gave a fraction (4.0 g) from which on chromatog-
raphy, petroleum ether eluted crystalline manoyl oxide (0.5 g) and benzene eluted crude neoabienol (3.2 g).

Manoyl oxide. After four recrystallizations from isopropanol, the manoyl oxide has the composition Cy Hz4O, mp
25.572.6° C, lalp +30° (c 3.0; chloroform). Literature data: mp. 24.5-26° C, [}y +23° [13]. The NMR, IR, and
mass spectra of the manoyl oxide isolated were identical with the corresponding spectra of manoyl oxide given in the
literature {14] and [11].

Manoy} oxide trihydrochloride [15]. A solution of manoyl oxide (150 ml) in glacial acetic acid (5.0 ml) was sat-
urated with gaseous hydrogen chloride at 20° C for 3 hr. The crystals of the trihydrochloride that deposited had mp
124.5-125° C (from petroleum ether). Literature data: mp 124-125° C [16]. A mixture with authentic manool trihydro-
chloride gave no depression of the melting point (125° C).

Neoabienol (I). The crude neoabienol was chromatographed on silica gel (KSK~-200, ratio 1:50) with a mixture
of petroleurn ether and benzene (1:1). This yielded pure neoabienol (2.9 g) with n]ZDO 1,5268, [0(]]230 +12,95° (c 3. 85;
chloroform ). )

Found, %; C 82.32; H 11.84; H’ 0. 32; mol. wt. 290 (mass spectrometry). Calculated for CygH,30, %: C 82, 75;
H 11.72; H® 0.32; mol. wt. 290,

Dehydrogenation of neoabienol. Neoabienol (1) (1.0 g) was heated with selenium (1.5 g) and 300~320° C for 20 hr.
The dehydrogenation product was purified by the usual method. A picrate with mp 189-140° C was obtained. In admix~
ture with an authentic sample of 1, 2, 5-trimethylnaphthalene picrate, no depression of the melting point was observed
(139° C).

The IR spectrum of the aromatic hydrocarbon had maxima at 228, 288, and 324 my (log & 4,81, 3,72, and 2.85,
respectively), which are characteristic for 1, 2, 5-trimethylnaphthalene [17].

Hydrogenation of neoabienol, Neoabienol (188.5 g) was hydrogenated in ethyl acetate (5.0 ml) on a PtO, catalyst
(18.8 mg). The consumption of hydrogen was 26.0 ml (0° C, 760 mm), corresponding to two double bonds (the theoret-
ical consumption of hydrogen for two double bonds is 29.0 ml). After chromatography, the hydrogenation product (140
mg) had n%f’ 1.5015. The IR spectrum of the saturated alcohol was identical with that of tetrahydroabienol [9].

Found, %: C 81,50; H 12.60; mol, wt. 294 (mass spectrometry). Calculated for C,gHgsO, %: C 81.63; H 12, 96;
mol., wt. 294,

Dehydration of tetrahydroabienol, Tetrahydroabienol (100 mg) was dehydrated with acetic anhydride (0.12 ml)
and glacial acetic acid (0.12 ml) by Enzell's method [18]. The reaction product was extracted with ether and chro-
matographed on alkaline alumina (activity grade I~1I). Petroleum ether eluted a hydrocarbon (50.0 mg) with nfy 1. 4978,
The IR spectrum of the hydrocarbon obtained was identical with that of labd-8(20)-ene [1,10].

Found, %: C 87.00; H 12.95; mol. wt, 276 (mass spectrometry). Calculated for Cyy Hygg, %ot C 86,86; H 13.02;
mol. wt. 276.5.
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The presence of an exomethylene double bond was confirmed by ozonization [191. This gave 0.16 mg of formal-
-dehyde (the theoretical amount of formaldehyde per methylene double bond is 0.21 mg).

Ozonization of neoabienol [20]. Neoabienol (600 mg)in 10 ml of methylene chloride was ozonized at —70° C for
2 hr. The ozonide was decomposed by being boiled with water; after the elimination of the methylene chloride the re-
action product was extracted with ether. The ozonolysis product (590 mg) in glacial acetic acid (6.5 ml) was treated
with a solution of potassium permanganate (590 mg in 8.5 ml of water). After standing at room temperature for 48 hr,
the reaction mixture was treated as described by Hochmanova and Herout [21]. The acid fraction was chromatographed
on silica gel (KSK, 200 p; ratio 1:50). Petroleum ether eluzed a hydroxy acid (V) with mp 143-144° C, The IR spec-
trum of the hydroxyacid had absorption bands at 960, 1080, 1270, 1370, 1390, and 1740,

Found, 7= C 70.08; H 9. 90; mol, wt, 254 (mass spectrometry). Calculated for CysH,¢03, % C 70.86; H 10,23;
mol. wt. 254,

We obtained a hydroxyacid with the same properties by the ozonization of the hydroxyketone isolated previously
from the oleoresin of Siberian fir (2], A mixture of these acids gave no depression of the melting point (143° C).

Oxidation of neoabienol, Neoabienol (400 mg) was allowed to stand in the air for 2 months and was then chroma-
tographed on neutral alumina (activity grade II-III) at a ratio of 1:50. Elution was camried out successively with petro-
leum ether and with mixtures of benzene and ether. From the benzene—ether (1:1) eluate was isolated a crystalline
hydroxyketone with mp 124-125° C, Its NMR, IR, and UV spectra were identical with those for 14, 15-bis-nor-8a-hy-
droxy-labd-11-en~-13-one.

A mixture of the hydroxyketone isolated (VI) with an authentic sample gave no depression of the melting point
(125° C).

Conclusions

From the oleotesin of Abies sibirica Ledeb. have been isolated manoyl oxide and a new diterpene alcohol with the
composition Cy H34O (I) which we have called neoabienol. It has been established that it is 1abd-11, 13-dien-8a~ol,
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