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Abstract—Another new resveratrol trimer, copalliferol B, isolated from Vateria copallifera, has been characterized on
the basis of chemical, spectroscopic and biogenetic evidence.

INTRODUCTION

The isolation of a new polyphenol, copalliferol A (1), from
Vateria copallifera was the subject of an earlier communi-
cation [1]. In this paper, we report the isolation of yet
another polyphenol named copalliferol B (2) which is
isomeric with copalliferol A (1).

RESULTS AND DISCUSSION

The cold acetone extracts of the bark of Vateria
copallifera yielded two polyphenols both of which were
found to have antibacterial properties. The structure of
one, copalliferol A, was reported earlier [1] as the
resveratrol trimer, 1. The second polyphenol, mp 300°
(dwomp.), [a]D - 1860, [M]* 680.1948 (C‘2H3209) was
named copalliferol B. It gave a nonamethyl ether, mp
114°, [a]p—128° [M]* 806.3474 (Cs;H;00) and a
nona-acetate, mp 158°, [¢]p— 170° indicating that all the
oxygen atoms in copalliferol B are present as hydroxyl
groups. The UV absorption, Ay,, 283 (loge 3.43)nm
suggests the presence of phenolic chromaphores and the
spectrum remained unchanged on addition of sodium
acetate-boric acid showing the absence of ortho-
dihydroxy groups. The IR spectrum showed strong
absorptions at 3200 (OH), 1600 (aromatic C=C) and a
prominent band at 830 cm ™! indicating a 1,4-disubsti-
tuted aromatic system. The '>CNMR spectra of the
nonamethyl ether had four doublets (5. 34—64) due to
aliphatic carbon atoms, nine methyl carbons (OMe) (8.
55-56.8), nine singlets (6 157-161) due to the aromatic
carbon atoms containing the methoxy groups, ten singlets
for quaternary carbon atoms (6. 118-147) and twelve
doublets for nineteen aromatic carbon atoms.

The above data and the molecular formula of copalli-
ferol B showed that the polyphenol is probably a trimer of
3,5,4-trihydroxystilbene (resveratrol) like [ 1] copalliferol
A (1). It is probable that copalliferol B is biogenetically
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formed by the phenol oxidative coupling of three res-
veratrol units. The presence of four doublets in the
13C NMR spectrum due to four aliphatic carbon atoms
suggests that these four carbon atoms in the resveratrol
trimer are saturated carrying, in each case, a single proton.
The carbon signals at 3. 123 and 129 were singlets
indicating that the two olefinic carbon atoms present were
fully substituted. Copaliiferol B thus contains a total of six
aliphatic carbon atoms which could have arisen from the
six olefinic carbon atoms of the three resveratrol units
(Scheme 1). Copalliferol B probably has these six aliphatic
carbon atoms in a tetrahydroazulene system as shown in
Fig. 1 and the biosynthetic scheme (1). The 'H NMR
spectrum of the nona-methyl ether showed resonances for
only four methine protons (8, 3.94-4.75) confirming the
presence of a tetrahydroazulenc system in copalliferol B.
Decoupling studies on the methine signals revealed that
two of the four methine protons were coupled to give
doublets and double-doublets at §,; 4.75 (J = 11.0 Hz)
and 4.60 (J = 11.0 Hz and 0.5 Hz) respectively. The two
methine protons at &, 443 and 394 appeared as
singlets indicating that these protons were either in an
isolated environment or that the torsional angle between
the vicinal protons is at about 90°. The chemical shifts of
the methine protons and their coupling constants are what
would be expected from the proposed stereochemistry
(Fig. 1) with the seven membered ring in the half-chair
conformation and the tetrahydroazulene ring containing
the two fused benzene rings in a cis-trans-transoid con-
figuration. The chemical shift assignments of the aliphatic
protons are given in Fig. 1. Though, there are five possible
ways of locating the double bond in the tetrahydroazulene
ring, its assignment at C-2/C-3 (Fig. 1) was prompted by
the following observations. Copalliferol B had an intense
fluorescence under UV light indicating the presence of a
stilbene system and this reduced the possibilities for the
positions of the double bond to four. The two structures
with the tetrahydroazulene ring having the double bond
in conjugation with three benzene rings will have too
many vicinal protons and the singlets at §,; 4.43 and 3.94
will be difficult to explain. The structure assigned to
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Copalliferol B 2

Scheme 1.

copalliferol B (2) best explains all the observed spectro-
scopic data.

Though there are several ways of combining three
resveratrol units to give copalliferol A isolated from
Vateria copallifera, it was argued [1] that the structure
best fitting the observed chemical and spectroscopic data
was 1. The isolation of copalliferol B from the same
species V. copallifera lends further support to structure 2,
assigned to copalliferol B. Copalliferol B showed a
pronounced antibacterial activity towards Oxford
staphylococcus and E. coli. The role of stilbenoids in

5,4 (90MHz, CDCl;; 475 (d. H-8).
4.60 (dd,H-7),4.43 (s,H-1),
394 (s,H-4, J,,=11.0 Hz,
J12 = 0.5 Hz)

Fig. 1.

inhibiting fungal and bacterial invasion of wood is well
documented in the review of Gorham [2].

The biosynthetic formulation of copalliferol B from
three resveratrol units is given in Scheme 1. Figure 2 gives
the complete assignment of the '>*C NMR shifts of nona-
O-methylcopalliferol B.

EXPERIMENTAL

The bark of Vateria copallifera was collected from the
Kanneliya forest in the South of Sri Lanka. The powdered bark
was extracted with cold Me,CO. Evaporation of Me,CO gave a
brown solid which was chromatographed over silica gel. Elution
with CHC1;-McOH (17:3) gave the crude polyphenol. See ref.
[3] for other details.

Copalliferol B. Pure copalliferol B was obtained by prep. TLC
separation of the crude polyphenol, mp 300° (decomp.), [a]%}
—186° (pyridine), [M]* 680.1948, C,,H;,0, requires [M]*
680.1736; UV A%5% EOH nm: (log ¢) 283 (3.43) IRvEE cm—t:
3400, 3200, 2900, 1600, 1440, 1320, 1220, 1150, 1000, 830 and 805;
'HNMR (Me,CO-dg, 100 MHz} 58.12 (3H, m, aromatic), 7.9
(1H, d, aromatic), 7.4 (1H, m, aromatic), 7.08 (2H, d, aromatic) 6.95
(2H, d, aromatic), 8.8 (1H, m, aromatic), 6.7 (1H, m, aromatic), 6.5
(1H, m, aromatic), 6.4 (3H, m, aromatic), 6.28 (2H, m, aromatic),
6.1 (2H, m, aromatick MS m/z (rel. int.): 680 (6 %), 604 (16), 544



Fig. 2. '3C NMR chemical shifts.

(43), 531 (26), 505 (48), 492 (41), 368 (24), 354 (54), 331 (11), 318
(75), 285 (30), 232 (25), 107 (100), 94 (37).

Nona-O-methylcopalliferol B. Copalliferol B (500 mg) was
refluxed with K,CO, (1.0 g)and dimethyl sulphate (1.0 ml)in dry
Me,CO for 24 hr. The methyl ether was isolated as a pale yellow
solid, mp 114°, [«]} —128° (CHCly), [M]* 806.3474,
Cs,Hy00, requires 806.3513; C, 75429, H, 6.31%. Calc. for
Cs1Hy00, C, 75.93%, H, 6.20%; UV 4235 BOH ny (1og ey 273
(3.79) and 290 (3.60); IR v X2 cm ~!: 2900, 2840, 1600, 1510, 1460,
1300, 1240, 1200, 1170, 1150, 1080, 1050, 1030, 935 and 825;
'H NMR (CDCl,, 90 MHz): §7.48-5.69 (19H, m, aromatic), 4.75
(1H,d,J = 11,0 Hz),4.60 (1H,dd, J = 11.0and 0.5 Hz),4.43 (1H,
s), 409 (3H, s, OMe), 3.94 (1H, s), 3.69 (18H, s, 6 x OMc), 3.46
(6H, s, 2 x OMe); MS m/z (rel. int.x: 806 (60 %), 579 (8), 556 (15),
388 (13), 151 (11). 149 (20), 121 (100), 109 (11), 108 (9), 97 (15), 95
(54), 83 (21).

Nona-acetate of copalliferol B. Copalliferol B (200 mg) was
treated with Ac,O (3 ml) and pyridine (5.0 ml). The mixture was
warmed and was kept at room temp. overnight. The usual work
up and prep. TLC separation gave the acetate as an off white
solid, mp 158°, [a]¥ ~ 170° (CHCl3k UV A357% BOH nm (logee:

284 (3.99), 313 (3.82); IR vKB! cm ~: 2900, 1760, 1755, 1600, 1500,
1470, 1430, 1365, 1200, 1060, 1010, 900 and 840; 'H NMR
(CDCl,, 60 MHz) 7.11-6.58 (17H, m, aromatic), 6.44 (1H, s,
aromatic), 6.28 (1H, d, aromatic), 5.93 (1H, d), 4.85 (1H, d), 4.49
(1H, 5), 4.33 (1H, 5), 2.6 (12H, 5, 4 x OAc), 2.24 (12H, s, 4 x OAc),
2.06 (3H, s, OAc).
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