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Abstract—Isolation of the major components from the bark of mature Cryptocarya liebertiana shows that
ocobullenone and its precursor (both previously isolated from Ocotea bullata) are present in detectable
concentrations in this source. These particular compounds are absent in other South African Cryptocarya species.
The result is significant since Cryptocarya bark is currently being utilized by traditional healers as an alternative to
O. bullata bark. Copyright © 1997 Elsevier Science Ltd

INTRODUCTION

Interest in the Lauraceae, a pantropical family with
about 50 genera and 2500-3500 [1] species, is of
considerable interest to both taxonomists and natural
product chemists. In his monograph on dicotyledonous
flowering plants, Rohwer [1] makes the following
statement about Cryptocarya (a prominent genus of the
Lauraceae): ‘‘in Cryptocarya there are various patterns
of exine sculpture, from almost smooth to distinctly
regulose {2, 3] or densely covered with minute spinules.
This indicates that the genus Cryptocarya may not be a
natural group”’. In South Africa the family Lauraceae is
represented by the following species: Ocotea bullata,
O. kenyensis, Cryptocarya latifolia, C. woodii, C.
myrtifolia, C. wyliei and C. libertiana. The chemical
constituents of all of these species (other than C.
libertiana) have been examined previously by us [4-7].
It is hoped to elaborate on the phytochemical relation-
ships between these plants in a future joint publication
with authoritative taxonomists in the area.

The present investigation relates specifically to our
interest in establishing a chemical link between O.
bullata and representatives of the Cryptocarya genus in
view of the fact that traditional healers have recently
turned to the latter genus as an alternative (and more
accessible) source for their “‘muthi’’ (medicinal) re-
quirements [8]. To date eight new a-pyrones [4-7]
have been isolated from C. latifolia, C. woodii, C.
myrtifolia and C. wyliei. Some of these a-pyrones are
shown in (1), (2) and (3). They are clearly different
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from the neolignan ocobullenone (4) and its open chain
precursor (5) from O. bullata.

Since the four Cryptocarya species mentioned ex-
hibited no traces of ocobullenone or related compounds
we turned our attention to the relatively rare (in South
Africa) Cryptocarya libertiana. This tree has a limited
distribution in the province of Kwazulu-Natal (Ngoye
forest) and also occurs in the Northern Province in the
Louis Trichardt district. It grows reasonably plentifully
in Zimbabwe. Authenticated bark specimens from these
areas were obtained and examined.

RESULTS AND DISCUSSION

The Ngoye specimen afforded the two known a-
pyrones, cryptocaryalactone and deacetylcryptocaryal-
actone, previously obtained from C. bourdilloni and C.
moschata [9, 10]. The bark from Louis Trichardt gave a
new a-pyrone (6), clearly a dehydration product of
cryptofolione (1a). The NMR spectral evidence sup-
ports fully the proposed structure. Strong confirmation
for this conclusion is provided by the mass spectrum
which exhibits the base peak at m/z 159. This repre-
sents the stable fragment (7) and confirms the existence
of a single hydroxy group.

The sample from Zimbabwe consisted of bark from
an immature tree as well as that of a mature specimen.
The major compound in the former was again
cryptofolione (1a). It was accompanied by the mono-
acetate (1b). The 'H NMR spectrum was very similar
to that of cryptofolione but the proton on the C-6" (site
of the acetate) shifts from & 4.63 to 5.69, as can be
expected. Examination of the mature bark gave an
unexpected result. There appeared to be no a-pyrones
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present, instead, ocobullenone (4) and its open chain
precursor (5) were isolated in 0.01 and 0.007% (based
on dry bark) yield, respectively. From the examination
of the extract, these were undoubtedly the major
constituents present. Comparison of the two compounds
with authentic specimens from O. bullata ('H NMR,
*C NMR, mass fragmentation, GC retention times)
confirmed their identity. The ‘new’ (8) was racemic
and its mp was 128° as opposed to 105° reported for the’
original (§) [11]. The ‘new’ ocobullenone had a
rotation of +158° (as opposed to +204°) and its mp
was 136° (compared with 151°) [4]. We have no doubt
that these two compounds are truly identical and that
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the slightly depressed constants are due to the presence
of traces of the diastereomeric iso-ocobullenone [11]
which proved impossible to remove (Fig. 1).

These results, apart from illustrating, by chemical
means, that Ocotea bullata has two major compounds
in common with a specific Cryptocarya species, and
thereby providing some scientific foundation for the
observed use of both genera for common medicinal
purposes, also raises some interesting questions. For
example, what happens when cryptofolione (1) (which
is universally present in all the Cryptocarya examined)
once C. liebertiana reaches maturity? Do the other
South African Cryptocaryas possibly contain mere
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Fig. 1. 1H NMR spectra of ocobullenone (4) containing traces of iso-ocobullenone.*

trace amounts of the ocobullenone-type of compound?
Will C. liebertiana which also exists further north in
Africa (e.g. in Zambia and Kenya), have similar
constituents to the plant from Zimbabwe? In order to
find answers to these questions we are investigating the
family Lauraceac on a much broader front and are
including the genus Dahlgrenodendron which has been
placed with the Lauraceae although this is a contentious
point [1].

EXPERIMENTAL

General. NMR: 'H (200 MHz) and "°C (50 MHz);
EI-MS: 70 eV; CC: silica gel 60 (Macherey Nagel);
Chromatotron: silica gel 60F,,,

Plant Material. Cryptocarya liebertiana Engl. was
collected in the Ngoye forest in Northern Kwazulu-
Natal and a voucher specimen deposited in the Her-
barium of the University of Zululand. The same plant
was also collected in the Hangklip Indigenous Forest
Reserve near Louis Trichardt and a voucher specimen
(no. 07934) deposited in the HGW.J. Schweickerdt
Herbarium in Pretoria. Voucher specimens collected
from two C. liebertiana trees from Zimbabwe (near
Harare) were deposited in the National Herbarium in
Harare (no. 1906).

Isolation. Milled bark of C. liebertiana from the
Ngoye forest (340 g) was extracted at RT with CHCI,
to afford crude extract (3.9 g). Using the usual sepn
procedures described previously [7], three compounds
were isolated and characterized. These were known
a-pyrones, cryptocaryalactone (42 mg) [8, 9],

deacetylcryptocaryalactone (720 mg), [8, 9] and
cryptofolione (300 mg) (1a) [5]. It was found that the
latter compound previously described as an oil by us,
crystallizes very slowly at 0° to afford a semi-crys-
talline solid, mp 40-50°, [a]2" + 64° (CHCI,, ¢ 0.31).

The milled bark (600 g) from the Louis Trichardt
source was successively extracted with CHCIl, and
Me,CO to yield, respectively, 4 g and 5.2 g extract.
Further purification (CC with CHCl,-MeOH, 96:4 and
Chromatotron hexane-EtOAc, 1:1 of both frs gave
cryptofolione (1a) in good yield (410 mg) and the new
compound (69 mg) (6).

(+)-6-(4'-Hydroxy-8'-phenyloct-1',5'7-trienyl)- 5,
6-dihydro-2H-pyran-2-one (6). Unstable oil [a]%
+56° (CHCI,, ¢ 0.50). 'H NMR (CDCl,, 200 MHz):
8 2.30-2.46 (4H, m, H-3', H-5), 4.30 (1H, ¢, /=63
Hz, H-4"), 490 (1H, ¢, J = 6.2 Hz, H-6), 5.66 (1H, dt,
J=6.2Hz, H-1"), 5.80 (1H, m, J = 6.3, 15.1 Hz, H-5")
592 (1H, m, J=6.1 Hz, H-2") 6.03 (1H, dt, J=1.9,
9.9 Hz, H-3), 6.35 (1H, ddd, J =1.08, 15.2 Hz, H-6")
6.55 (1H, d, J=15.5 Hz, H-8') 6.76 (1H, dd, J = 15.6
Hz, H-7") 6.86 (1H, m, J = 9.8 Hz, H-4), 7.30 (5H, m,
Ar-H). >C NMR (CDCl,, 50 MHz): 6 29.7 (C-5), 40.1
(C-3"), 71.5 (C-4'), 778 (C-6), 121.5 (C-3), 1264
(Ar-C), 127.7 (Ar-C), 128.8 (C-7"), 128.6 (Ar-C), 130.1
(C-6"), 130.6 (C-1"), 131.0 (C-2"), 133.0 (C-8'), 1354
(C-5"), 137.0 (Ar-C), 144.8 (C-4), 164.0 (C-2). MS
mlz (rel, int): 296 [M]"(4), 207 (5), 159 (100), 129
(24), 91 (90), 81 (16).

From the milled bark of C. liebertiana (immature
specimen) (220 g), extract 3.4 was obtained after
CHCI, extraction. Sepn by the procedures described
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above gave cryptofolione (1a) (520 mg) and the new
compound (1b) (42 mg), the acetyl derivative of
cryptofolione.

(+)-6-(6'-Acetoxy-4'-hydroxy-8' -phenyloct-1',7’ -
dienyl)-5,6-dihydro-2H-pyran-2-one (1b). It is an
unstable oil [a];; +86.1° (CHCI,, ¢ 0.42). '"H NMR
(CDCl,, 200 MHz): 6 1.75 (2H, m 5'H), 2.13 (3H, s,
OAc), 2.27 (2H, m, J =6.5, 12.9 Hz, H-3'), 2.48 (2H,
m, H-5), 2.92 (1H, bs, OH), 3.68 (1H, m, H-4"), 4.90
(1H, m, H-6), 5.69 (2H, m, H-1’, H-6"), 5.89 (1H, m,
H-2") 6.03 (1H, dt, J = 1.9, 9.9 Hz, H-3), 6.18 (1H, dd,
J =69, 159 Hz, H-7"), 6.62 (1H, dd, J =159 Hz,
H-8"), 6.87 (1H, m, H-4), 7.19-7.41 (Ar-H). *C NMR
(CDCl,, 50 MHz): 6 21.3 (OCOCH,), 29.7 (C-5), 39.9
(C-3"), 425 (C-5"), 66.6 (C-4'), 719 (C-6"), 77.9
(C-6), 121.4 (C-3), 126.6 (Ar-C), 127.2 (C-7"), 128.1
(Ar-C), 129.6 (C-1"), 131.3 (C-2"), 132.2 (C-8'), 136.0
(Ar-C), 144.8 (C-4), 164.1(C-2), 171.5 (OCOCH,).
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