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NEW HYDROXY FATTY ACIDS OF Acanthopanax sessiliflorus

D. T. Asilbekova, S. D. Gusakova, UDC 547.915:665.33
and A. I. Glushenkova

The structures of six new hydroxy fatty acids from the hydroxyacyldiacyl-
glycerols of the fruit of Acanthopanax sessiliflorus (Rupr. et amaxim.)
Seem. (family Araliaceae have been established as 6-hydroxyhexadeca-12Z-
enoic, 6-hydroxyhexadeca-9Z,12Z-dienoic, and the isomeric 6~ and 7-hydroxy-
octadeca-12-Z-enoic, and 6- and 7-hydroxyoctadeca-9Z,12Z-dienoic acids and
their quantitative amounts have been determined with the aid of spectral,
chromatographic, and chemical methods of analysis.

We have previously studied the neutral lipids of the fruit of Acanthopanax sessiliflor-
us (Rupr. et Maxim.) Seem., a medicinal plant of the family Araliaceae [1]. The lipids con-
tained hydroxyacyldicyglycerols (H-TAGs; 0.37% of the weight of the lipids) in which as the
main hydroxy acids (HAs) were identified 12-hydroxyoctadecanoic (III) and the isomeric
12(9)-hydroxyoctadeca-9(12)Z-enoic (IV and V) and 9(13)-hydroxyoctadeca-10E,12Z(9Z,11E)-di-
enoic (X, XI) acids. The minor HAs were not characterized. In the present paper we give
the results of a further structural analysis of the unidentified HAs.
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When the mixture of methyl esters of the acids (HAMEs) was chromatographed in a thin
layer [1], a mixture of overlapping spots was obtained, and of the spots those with the
following average Rf values corresponded to known compounds: 0.42 — 12-0H-9Z-18:1; 0.40 —
13-0OH-9Z,11E-18:2; 0.38 — 9-0H-10E,12Z-18:2; and 0.35 — 9-0H-12Z-18:1 [2]}; three minor
spots with Rf 0.33-0.28 belonged to unknown compounds. It was impossible to isolate the
minor HAs in the pure form.
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TABLE 1. Hydroxy Acids of the Lipids of Acanthopanax ses-

siliflorus
- Molecular ions and breakdown of fragments'of the TMS*
Hydroxy acid §o\°, N . o
g \ smt o fm—ns T fvesnT {m—ant | AT l Bt
[.6-OH-12Z- | 4,4 \356(1,5) 341 (3.9) |325(3.0) 309 (5,8) \241(9,7; 2079 7)
161
11.6-OH-2Z, l 13,1 { 554 (6,0)]319 -4.4) 323 ¢4, ) 3(7 (1,7).1239 (16,0)}
12Z-16: 2 |
111.12-0H-18: 0 371 (2,7) 353 (3,1) 339 187 (18.5) 301 (12.6)
I\.9-OH-12Z- l 13,2 .
1811 227 (17,4) 959 (16,0)
V. 12-OH-92- j 784 (4,4)769(3,3) |352(3,0) {287 (5,7) 187 | 299 (4,5)
18:1
VI1.6-OH-122-
18: 1 269 (4,5) 217
Vil 7-OH-12Z- 1
18:1 235 (5,5) | 231(10.3)
Vill. 6-OH-9Z,
122-18:2 267 (10,3); 217
1X.7-OH-9Z, 12,4
122-18: 2 ' 253 (11,2 231
X.9-OH-10E. 382(17,9)|367 (3,5) [351 (4,4, [335(2.7)
122-18: 2
X1 13-OH-9 Z, 47,5
11E-18:2 ) 1225 43,7)| 311(23,2)
Unidentified I 4,5

*Intensity relative to m/z 73 (100%).
+A) the CHy...CHOTMS— fragment; B) the —CHOTMS. . .COOCH4
fragment.

Information on the structure and components of minor HAs was obtained from the results
of the GLC analysis of the total HAMEs on a nonpolar phase and of their TMS derivatives on a
polar phase, and also by the mass-spectrometric analysis of the latter.

As a result of GLC analysis on a nonpolar phase three spots were detected on the chro-
matogram, one of which with a relative retention time (RT with respect to 16:0) of 1.75 cor-
responded to a HAME with 16 carbon atoms. The amount of this component in the HAMEs was
~187. Another peak, belonging to a C;; HAME, was partially separated into two components
with RRTs of 2.67 and 2.97 (~72%), which showed the presence of isomers in which the hydroxy
group was located close to the carboxy group.

When the TMS derivatives of the HAMEs were chromatographed on a polar phase, three
peaks were obtained: a main peak (RRT 2.75) with two inflections (RRTs 2.45 and 3.04;
82.5%) belonged to poorly resolved isomers and isologues of derivatives with 18 carbon at-
oms; the other two peaks corresponded to derivatives of C,;, monoenic (RRT 1.60; 4.4%) and
dienic (RRT 2.18; 13.17) HAMEs.

In the mass spectrum of the TMS derivatives of the HAMEs, the region of high masses
contained the peaks of the molecular-ions Mt and of the [M — 15]%, [M — 311%, and [M — 471F
fragments of C;4 and C,¢ monocenic and dienic HAs. For the saturated HA, Mt ions with the
loss of 15, 31, and 47 mass units were observed.

The mass numbers and intensities of the peaks of the main fragments in the spectrum
corresponded to the known 12-OH-18:0 (III, Table 1), 9(12)-0H-127(9Z)-18:1 (IV and V),
and 9(13)-OH-10E,Z(9Z,11E)-18:2 (X and XI) acids [1]. According to the UV spectrum, the
amount of the isomeric OH-18:2 acids with conjugated double bonds was 47.57 of the weight
of the HAMEs. Of the two isomeric hydroxydienoic acids, the 9-OH-10E, 12Z-18:2 compound
(m/z 225, 477%) predominated [4].

In addition to those mentioned above, the mass spectrum contained the peaks of a frag-
ment B with m/z 217 formed as the result of the fragmentation of a derivative with a hydroxy
group at the sixth carbon atom; those of fragments A with m/z 241 of the derivative of the
6-0H-16:1 acid (I) and with m/z 239 of two possible 6-OH-16:2 isomers (II and IIa). Frag-
ments with m/z 267 and 269 were present which, in association with the ion having m/z 217,
corresponded to the derivative of the ME of the 6-OH-18:1 acid (VI) and of two possible
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isomeric 6-0OH-18:2 acids (VIII and VIIIa). Ions with m/z 231, 255, and 253 revealed the
structures of the 7-OH-18:1 acid (VI) and of possible isomeric 7-OH-18:2 acids (IX and IXa).
The choice of the isomer of the hydroxydienoic acid was made on the basis of the results of
the oxidative cleavage of the HAME.

The monocarboxylic aeids from oxidative degradation consisted (mole %, GLC) of the 4:0
(9.6), 6:0 (81.8), and"7:0 (9.3) species; no other monocarboxylic acids were present. The
set of dicarboxylic acids included (mole 7%, GLC): 2:0 (tr.), 3:0 (tr.), 4:0 (4.8), 6:0
(26.2), 7:0 (27.8), 9:0 (36.5), 11:0 (tr.), 12:0 (0.2), and an unidentified component (4.5).

The formation of the 6:0 and 7:0 monocarboxylic and the 3:0, 4:0, 9:0, 11:0, and 12:0
dicarboxylic acids confirmed the structure of the known HAs. Butyric acid, 4:0, the 6:0
and 7:0 dicarboxylic acids, and the increased amount of 6:0 monocarboxylic acid are ex-
plained by the breakdown of the HAs (I), (II), and (VI-IX) in which, in the case of the
monoenic acids, the double bond is located at the 12th carbon atom and in the case of the
dienic acids there are double bonds at the 9th and 12th carbon atoms.

The results obtained showed that different positions of the double bonds and the OH
groups in the HAMEs investigated are unlikely. The absence of the 9:0 and 8:0 monocarboxyl-
ic acids among the oxidation fragments excludes structures (VIII) and (IXa); the structure
of the HA (IIa) is also doubtful, since the 7:0 monocarboxylic acid is a product of the
oxidative degradation of the 12-0H-18:0 and 12-0H-9-18:1 acids, as well.

The IR spectrum of the HAMEs lacked a well-defined band characteristic for an isolated
trans —CH=CH— group. The behavior of the HAMEs and their derivatives in GLC was also evi-
dence in favor of the cis configuration of the double bond [5] in all the new HAs isolated.

Earlier, a HA with an OH group at the sixth carbon atom — namely, 6-hydroxyoctadeca-
7,9-diynoic acid — was detected in the bark of the roots of Paramacrolobium caeruleum (fam-
ily Fabaceae), while among the unsubstituted acids of this plant the main one was octadeca-
7,9-diynoic [6]. The synthesis of HAs having hydroxy groups at the 6th and 7th carbon atoms
is apparently connected biogenetically with the synthesis of octadec-6Z-enocic acid, which
is the main specific unsubstituted acid A. sessiliflorus [1] and of other species of Arali-
aceae, Umbelliferae, Garryaceae, and Cornaceae [7].

EXPERIMENTAL

UV spectra were taken on a Hitachi spectrophotometer in heptane; IR spectra on a UR-10
instrument in a film; and mass spectra on a MKh-1303 mass spectrometer with an ionizing
voltage of 40 V, a collector current of 50 pA, and a temperature of the ionization chamber
of 160°C.

GLC analysis was carried out on a Chrom-4 chromatograph (Czechoslovakia) with a flame-
ionization detector using a stainless steel column (4 x 2500 mm) filled with, as a polar
phase, Chromaton N-AW-DMCS impregnated with 177 of ethylene succinate, and a column (4 x
1200 mm) filled with, as a nonpolar phase, Chromaton NAW-DMCS impregnated with 5% of SE-30.
The HAMEs were analyzed at 200°C, and their TMS derivatives at 198°C.

The preparation of the HAMEs from the H-TAGs of the fruit of A. sessiliflorus and the
conditions of TLC have been described in [1].

The periodate-permanganate degradation of the HAMEs was carried out as described in
[8] at KIO,:KMnO,:HAME ratio of 10.7:0.1:0.5 by weight.
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