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Abstract—A novel cyclopentene amide has been isolated from the bark of the Cameroonian rainforest tree
Lindackeria dentata. The structure elucidation of this metabolite was carried out by data comparison with
the known cyclopentene nitrile glycoside gynocardin and by extensive one and two dimensional NMR
studies. ¢ 1998 Elsevier Science Ltd. All rights reserved

INTRODUCTION

The Flacourtiaceae are 4 rich source of structurally
diverse natural products with many recent examples
of clerodane diterpenes [1.2] and phenolic
glucosides [3] being published. As part of a continu-
ing chemotaxonomic investigation of this family
we have investigated the aerial parts of the
Cameroonian rainforest tree Linduckeria dentata
Oliver (Flacourtiaceae) from which we have isolated
the novel cyclopentenamide (1).

Structure elucidation of this natural product was
achieved by 1D and 2D NMR, with particular
emphasis on  Heteronuclear  Multiple  Bond
Coherence (HMBC) spectroscopy [4].

RESULTS AND DISCUSSION

By VLC [5] and recrystallisation from methanol,
compound I was isolated as colourless cubes. By
HR-EIMS, the highest ion fragment solved for
C¢H,NO;. The '*C NMR spectrum (Table )
showed resonances for an amidic carbonyl, two
methine carbons of an olefin, two oxymethine car-
bons and an oxygen-bearing aliphatic quaternary
carbon. The '"H NMR spectrum (Table 1) exhibited
signals for two N-H protons, two olefinic protons
and three hydroxyl protons. two of which appeared
as doublets and one as a singlet. Further signals of
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two triplets for the protons associated with the oxy-
methine carbons completed resonances for the 'H
NMR spectrum. The carbon and proton spectra
suggested the presence of four oxygens and nine
hydrogens and consequently compound 1 must
undergo the elimination of the elements of water in
the HR-EI mass spectrum. The true molecular for-
mula for 1 must therefore be CoHoNQ,.

A one bond H-C correlation experiment pro-
vided proof of connectivity for the above signals
and a COSY-45 spectrum indicated a coupling sys-
tem X-CH=CH-CH(O)-CH(O)-X with a block at
either end of this spin system. This block took the
form of the oxygen-bearing quaternary carbon,
which bore a hydroxyl and an amide group. This
arrangement indicated an unsaturated cyclopentane
ring where cach of the sp* carbons must bear a hy-
droxyl group. This oxygenation pattern is similar to
that of the aglycone portion of the cyclopentene
glucoside gynocardin (2). Analysis of the HMBC
spectrum supported the COSY-45 and H-C direct
correlation experiments. The final problem con-
cerned the assignment of stereochemistry at pos-
itions C-4 and C-5. The magnitude of the coupling
constant between the two oxymethine protons,
H-4 and H-5. (6 4.42, o 3.78) was relatively
large (/ = 5.8 Hz) and indicated that, as in the
case of gynocardin (2), they possess a trans-
configuration [6, 7). Unfortunately, it was not poss-
ible to define the stereochemistry at position
C-1. Compound 1 is therefore assigned as rel-
H&),4(R),5(S)-trihydroxy-2-cyclopentene- 1 -amide.
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This cyclopentene amide may have been derived
from the corresponding cyclopentene nitrile glyco-
side which, through mild hydrolysis, would yield
the corresponding aglycone amide. Compound 1
may also be derived from the non-protein amino
acid cyclopentenylglycine (3) which is the bio-
synthetic precursor for many of the cyclopentenyl
fatty acids which are common within the
Flacourtiaceae [8]. Decarboxylation and oxidation
of 3 followed by hydroxylations at positions C-1,
C-4 and C-5 could yield natural product (1).

EXPERIMENTAL

NMR spectra of 1 were recorded in DMSO-d,.
Spectra were run using a Bruker AMX-400 spec-
trometer. The HMBC experiment was set up using
the Bruker pulse program invdlplrnd set for dé6
(1/2J) approximately equal to 7 Hz (Table 2).
Direct correlation was established using a variant of
H-C COSY (HCCOBI) and the experiment gave
information for direct C-H connectivity with an op-
timum value of Jey in the order of 135Hz.
Electron impact mass spectra were recorded on an
AEIMS 902 double-focusing instrument at 70 eV
using a direct insertion probe.

Plant material

Bark of Lindackeria dentata was collected from
the area of the Tourist Camp, Korup National
Park in May 1990. A voucher specimen has been
deposited at the Centre for the Study of Medicinal
Plants in Yaounde, Cameroon.

Extraction and isolation of compounds

The ground bark (500 g) was extracted in a
Soxhlet with petrol ether (bp 60-807), CHCI; and
then MeOH. On concentration of the MeOH
extract, a residue of 10.0 g of solid was obtained
and this was fractionated by VLC over silica gel.
The fraction eluted with 100% MeOH was recrys-
tallised from MeOH to afford 1 (70 mg) as colour-
less cubes.

rel-1(&),4(R),5(S )-Trihydroxy-2-cyclopentene-1-
amide; (1) cubes

Mp 208-210"; [a] —10 (MeOH, ¢ 0.1): Found:
141.0419 [M — H,0] ", C¢H;NOj; requires 141.0426;
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Table 1. 'H and *C NMR data for compound 1

Carbon Iy d¢

1 — 85.8
2 5.79 dd (1.5, 6.1) 137.0
3 5.50 dd (1.4, 6.1) 132.8
4 4421 (5.8) 78.4
5 378 1 (6.1) 90.2
6 = 1739
OH-1 5.69 s

OH-4 5.01 ¢ (6.0)

OH-5 4.97 d (6.6)

NH 6.955, 710 5

Coupling constants are in Hz. AN spectra are recorded in
DMSO-dg.

Table 2. HMBC data for compound 1

Hydrogen 2 3

2 85.8, 132.8 78.4. 90.2
3 78.4. 137.0 85.8,90.2
4 90.2, 132.8 85.8. 137.0
15 78.4, 85.8 132.8. 137.0
OH-1 85.8 173.9
OH-4 78.4 90.2
OH-5 90.3 78.4

NH, - 85.8

IR vmax (KBr disc): 3200-3600 (broad, OH), 2938,
1696, 1593, 1444, 1366, 1222, 1169, 1109, 1040,
1008, 977, 636 cm™'. EIMS mjz (rel. int): 141 [M-
H,0]" (9), 130 (34), 115 (79), 112 (19), 110 (58), 97
(100), 80 (16), 75 (38), 69 (37), 55 (33).

Acknowledgements—The EPSRC is thanked for the
award of a Scholarship to S.G. NMR studies were
undertaken in the Strathclyde University NMR lab-
oratory. We thank Dr P. Dennison for his help in
recording NMR spectra.

REFERENCES

1. Gibbons, S., Gray, A. . and Waterman, P. G.,

Phytochemistry, 1996, 41, 565.

Gibbons, S., Gray, A. . and Waterman, P. G.,

Phytochemistry, 1996, 43, 635,

3. Gibbons, S., Gray, A. 1., Waterman, P. G.,
Hockless, D. C. R., Skelton, B. W. and White,
A. H.. J. Nat. Prod., 1995, 58, 554.

4. Bax, Ad. and Summers, M. F., J. Am. Chem.
Soc., 1986, 108, 2093.

5. Pelletier, S. W., Chokshi, H. P. and Desai, H.
K.. J. Nat. Prod., 1986, 48, 893,

6. Sable, H. Z.. Ritchey, W. M. and Nordlander,
1. E., Carbohydrate Res., 1963, 1, 10.

7. Coburn, R. A. and Long, L.. J. Org.Chem.,
1966, 31, 4312.

8. Hegnauer, R., Chemotaxonomie der Pflanzen,
Vol 8. Birkhduser Verlag Berlin, 1989.

to



