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DIMERIC STILBENES OF THE WCOD OF Maackia amurensis
N. I. Kulesh, V. V. Isakov, and 0. B. Maksimov UDC 547.636+547.572
Dimeric stilbenes have been isolated from the wood of Amur maackia for the
first time. Two of them have been identified as the known scirpusins A and
B. The structure of a new dimeric stilbene with a dioxane linkage, which
has been called maackini

n, has been established. The PMR and 3C NMR spec-
tra of the substances isolated have been studi n detail.

[13
[a
[XN

we have previously reported on the isolation from alcoholic extracts of the hardwood
of Amur maackia Maackia amurensis Rupr. et Maxim. of isoflavonoids — formononetin, genis-
tein, and retusin — and two stilbenes — resveratrol and piceatannol [1] and alsoc of an iso-
flavonostilbene, which was called maackiasin {2]. The substances were designated as M-1,
M-2, ¥-3, M-4, M-5, ¥~6, respectively.

o
=a
W

ve continued the study of the chemical com

of the alcoholic extract of maac d a

M-8, and M-9. They proved to be related compounds, and on the b
stic I £

have been
hierto been

~Y s 2 o

Oligomeric sti i

genus Maackia not in the closely re

Japanese sci £
r

Since oligomeric hydroxylated stilbenes exhibit a high biological activity, their
chemical structure is peculiar, and their functions in plants are not completely clear,
we have found it necessary to preface an account of the experimental results with a short
review of the literature relating to this group of natural polyphenols.

Pacific Ocean Institute of Bioorganic Chemistry, Far Eastern Branch, Russian Academy
of Sciences, Viadivostok. Translated from Khimiya Frirodnykh Socedinenii, No. 5, pp. 4068-
476, September-October, 19%2. Original article submitted August 14, 1951.

0005%-3130/52/2805-0407512.50 @ 1993 Plenum Publishing Corporation 407



Oligomeric stilbenes in the composition of the grape have been studied comparatively
recently and in extremely great detaii. It has been shown in a number of investigations
that monomeric {resveratrol) and oligomeric stilbenes {(a¢-, 8-, Y-, and E-viniferins) ful-
fill the function of phytoalexins in the grape [4, 3]. '

In response to irradiation with ultraviolet, a synthesis from labeled precursors first
of resveratrol, then of the dimer Z-viniferin and, after that of the trimer w-viniferin
took place in grapes {6, 71.

£~

On the basis of the experimental facts it was shown that in Vitis vinifera the bio-
syﬁthesis of stilbenes takes place by the same phenylalanyl polymalonate route as the for-
mation of isoflavoncids and pterocarpans — common phytoalexins of plants of the legume
family.

Nakajima et al. [$] isolated from the bulrush Scirpus flaviatilis {(Torr.), family
Cyperaceae, together with monomeric stilbenes — resveratrol and piceatannol — two new hy-
droxylated dimers, which they called scirpusins A and B. On the basis of NMR and other
pny51cocnem1caL characteristics, the authors established th

u at the molecule of scir pu51n
A was constructed of two monomeric units: resveratrol and piceatannol, and that of scir-
pusin B of two piceatannol molecules. They showed that the substanc s isolated were not
artefacts but were actually b¢o>ynLne>12ed by the oxidative ccupling of monomeric stil-
benes, since the extraction of the plant material with cold methanol in the dark showed
the presence of these S“bstances in the extract. The same compounds, and als
erin, were found by Powell . in the closely related plant Scirpus marit
found an an;;;eu&emic ivity of alcohol extracts of the seeds. Bulrush finds use
iinese folk medicine [
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a-Viniferin

Copalliferol A

Fig. 1
fragment in the structure of each of them. The presence of hydroxy groups was confirmed
by their Ii and PMR spectra. Hence, it was possible to assume that substances M-7, M-8,
and M~S were polyhydroxylated stilbenes.
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1 = = = ~Vini 3 -
! R=0H, R, R,=H E-Viniferin ¥ R=H M-8
i =R_= = - -
R R.l OH, RZ H M-7 Wi R=GDGH3
I R=R,=0C0CH,, R,=H
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W = = =
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Fig.

In the mass spectrum of the acetate of M-5 it was possible clearly to trace the spilit-
ting out of the three acetyl residues {one isolated one and two in the meta position) with
the formation of an ion of mass 654, which then split into two large fragments with m/z
3 f them, the two acetyl residues present in the ortho

26 and 328 after which, for each o
t
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TABLE 1. Chemical Shifts (&) of the C Atoms in the '*C NMR
Spectra of £-Viniferin, of Compounds M-7, M-8, and M-%, and
of their Acetylated Derivatives
¢ Compound
Ri "
g Atom R IS moo o v v
1 135.8 134,7 134, 134,% 1316 130.8
2 103.6 103,3 118 103,3 115.0 15 0
A 3 157,) -158,5. 151,83 158,2 134 2 13--2
4 Q6,2 05,9 131 .. 957 143,2 143,35
5 16.,3 16:,6 182.7 170,86 116.6 115.4
6 192 | 182 | 1245 | 130 | 1193 11,1
1 129.3 127,9 | 134,1 128.4 18 17,7
2 1280 1.127,5 127,53 113,6 14 117,0
B 3 1157 | 1154 | 122,0 | 145.3 | 157 150,
4 187,6 158,3.1 15 .2 145,0 112 114 4
‘5 15,7 115,4 122,0- 115.4 137 130.,7
6. 128'1 | 127,35 | 1276 115,7 14 117,0
E 2 3,4 [ 924 [ 91,1 | 92,3 79 7.3
3 55,6 35,4 53,9 53,2 79 75,1
—C=C— 1% 129,5A 128.9 130,0- 129,4 C 127 130,0
. T 2 122,49 122,1 123,7 122,0 125 125,14
1 1473 14%,7 144,8 145,0 143, 1435
2 105, 4 105.5 118,5 1'5,2 105 118 .8 -
3 159,3 1385 151,2 158,3 153 ‘1581,3 -
C 4 - 101,5 101,1 J114,9. 1 101,0 1-2. . 117 .4
5. 153,3 158,5 181,2 .} 1333 138. 151 3
6 106,4 | 1035 | 118,5 | 105,2 | 1J6, 118,8
1 133,2 132,5 138.9: 1~ 132,6 | .127 134 5
2 127.3 1 12,7 | 120,89 112.6 | 114 1208
3. 115,5 | 1451 | 1420 | 1458 | 144 142,3 .
D 4 157.6 145,9 | 1420 7| 143,0 145 142 0
5 115,5 115,4 | 124,06 | "115,4 115 123.6
6 - 127,3 IIG..'I 1240 "116,7 119, 1256
*Assignment of the signéls uncertain.

The presence in the molecule of two benzene rings symmetrically substituted by two
hydroxyls {rings B and C} could be judged from a singlet at 6.0% ppm {3 H), belonging to
ring C and also a triplet at 6.13 ppm {1 H) and a doublet at .42 ppm (2 H), each with a
S5CC of 2 Hz, corresponding to three protons of ring B.

Two doublets of doublets at 6.50 and 7.11 ppm with S5SCCs of 2 and 8 Hz, and also dou-
blets at 6.66 and 7.20 ppm with a SSCC of 2 Hz each related to the protons of rings A and
D. Two aromatic and two olefinic protons were represented in the spectrum in the form of
a multiplet.

e
he protonic spectrum of the acetate of M-8 was uninformative, since the bul
I i ctrun

Tl k of the
aromatic hydrogen atoms gave signals in the spectrum in the form of multiplets. The two
protons of the dioxane ring were represented in the form of a broad singlet at 5.33 ppm.

The structures of substances M-7, M-8, and M-S were also confirmed by their 3C NMR
spectra. This is the first time that the spectra of scirpusins A and B and their acetates,
and also those of its acetate, have been obtained.

As a basis we took the *3C spectral characteristics of £-viniferin {6, 1C] and cal-
culated the theoretical parameters of the acetylated derivative and of the acetylated
anziogs of scirpusins A and B. Complete ccincidence of the calculated values of the chemi-
cal shifts was observed for the acetates of scirpusins A and B and the acetates of M-7 and
M-9, respectively. In the '3C MMR spectrum of compounds M-7, 28 signals of C-atoms were
found, of which four signals in the 145-162 ppm region of resonance corresponded to seven
phenolic C atoms, while nine signals in the $5-140 ppm resonance region likewise belonged
to aromatic carbon atoms, two doublet signals at 122.1 and 128.% ppm corresponded to two
olefinic C atoms, and doublet signals at 55.4 and $3.2 ppm corresponded to the aliphatic
C-atoms of the dihydrofuran ring.

A comparison wit
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In the *3C NMR spectrum of compound M-S, the characteristic signals of C atoms of a
dihydrofuran ring were observed at 52.3 and 55.2 ppm, the signals of the C-atoms of aromatic
ring C substituted by hydroxy groups in positions 3 and 5 at 105.2 {2 C) and 101.0 ppm,
and those of ring D substituted by hydroxyls in positions 3 and 4, at 112.6, 145.8, and
145.0 ppm, and also the signals of the C atoms of ring A condensed with a dihydrofuran ring
at 95.7, 103.3, and 160.6 ppm. A comparison of the '°C NMR spectra of compounds -7 and
-9 revealed the presence of an additional signal of a phenolic C-atom and the absence from
the spectrum of M-S of signals characteristic for a l,4-substituted aromatic ring. At the
se. - -ime, characteristic signals appeared with chemical shifts of 113.6, 145.0, and 145.3
pp:: .orresponding, as shown above, to the signals of the C-atoms of ring D. The results
obtained showed that compounds M-7 and M-5 differed only by an additional hydroxy ring in
ring B, which confirmed the identity of M-S and scirpusin B (Fig. 2).

In the 13C NMR spectrum of compound M-8 {(as also in those of M-7 aund M-9), 28 signals
of C atoms were observed. Thus, at the same time, the characteristic signals of the ali-
phatic C atoms of a dihydrofuran ring were absent and the signals of an aliphatic C-atom
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Thus, on t
compound M-8, and

The structures of the dimeric stilbenes of maackia determined on the basis of the spec-
tral characteristics that we have cbtained are not absolutely reliable. The facts used
do not permit an unambiguous placement of rings C and D with respect to the dihydrofuran
or the dioxane ring. We hope to eliminate this indeterminacy with the aid of an z-ray
structural analysis of single crystals.

EXPERIMENTAL

Melting points were determined on a Boétius stage {(not corrected). UV spectra were
taken on a Cary—Varian 219 instrument in ethanol, and IR spectra on a Specord R-75 instrument
in KBr. 'H and 13C NMR spectra were obtained on a Bruker WM-250 spectrometer in DMSO-dg,
using TMS as internal standard, at working frequencies of 250 MHz for 'H and 62.% MHz for
13¢, and mass spectra on a LKB-9000S instrument at ionizing energies of 15 and 70 eV.
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EFFECT OF A WILT INFECTICN ON THE NEUTRAL LIFIDS OF COTTON LEAVES
5. G. Yunusova, S. D. Gusakova, Ki. T. Mirzaazimova, UDC 677.21:581.45:547.%15
A. I. Glushenkova, S. A. Usmanov, and Yu. Ikramov
The composition of the neutral lipids of leaves of a cotton plant of the wilt-
resistant variety 175-F, the set of components in the fatty acid composition
of the 1ipid classes, and the partial structures of the triacylgiycerides have
been determined. The changes taking place in the composition and structure of
these lipids on artificial infection of the plant by the fungal pathogen Ver-
ticillium dahliae have been elucidated.

We have previously reported the gualitative composition of the cell lipids of young
cotton leaves of the wilt-resistant variety 175-F [1]. The object of the present investi-
gation was a comparative study of the changes in the neutral lipids {NLs) of the leaves
of this variety on artificial infection of the plant with the pathogenic fungus Verticil-
lium dahliae Kieb.

For analysis we used leaves gathered from healthy (I) and infected {II) plants. First
the surface lipids were eliminated from the leaves, and then the cell lipids were extracted
and these were separated by the CC method into NLs and glyco- and phospholipids. The yield
of NLs was 30.0 mg/g of dry leaf tissue for {I) and 30.2 mg/g for {II) or, in relation to
the weight of total lipids 42.8% {(I), and 51.1i% {II).

The neutral lipids were separated by a combination of CC and preparative TLC into
individual classes the identification of which was made by spectral and chemical methods.
The chlorophylls and carotenoids coextracted with the NLs underwent partial change during
the process of extraction of the NLs and the amount was therefore determined from the weight
of the native and modified forms isolated on CC.

Institute of the Chemistry of Plant Substances, Uzbekistan Academy of Sciences, Tash-
kent. - Translated from Khimiya Prirodnykh Scedinenii, No. 5, pp. 477-483, September-October,
15%2. Original article submitted December 30, 15%1.



