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Abstract—From the steam volatile oil of the aerial parts of Kleinia pendula, in addition to the known mono- and sesqui-
terpenoids, a biologically active sesquiterpene alcohol, 4aH-eudesm-5a-0l, was isolated. Its structure was determined by
spectral analysis including 2D-NMR techniques.

INTRODUCTION

Several species of Kleinia, a genus generally found in
tropical and sub-tropical regions, have been shown to be
rich sources of oxygenated sesqui- and tri-terpenoids
[1-4]. No chemical studies have been so far published on
Kleinia pendula (Forsk) DC, a species widely distributed
on the southern part of Somalia where it is known as
Hadoli. The finely chopped aerial parts of the plant are
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extensively used in traditional and local veterinary prac-
tice as an insectifuge and/or insecticide.

In the present study we have examined the volatile
fraction of the aerial parts of K. pendulg; this has resulted
in the isolation of a new biologically active sesquiterpene
alcohol, which we identified as 4aH-¢udesm-5a-0l. Four
further terpenoids were found to be known products.

RESULTS AND DISCUSSION

Five major constituents were isolated as pure com-
pounds from the steam distillate of the aerial parts of
K. pendula. Four of the constituents were identified as
myrcene, a-humulene, f-elemene and T-cadinol; the fifth
was identified as 4aH-eudesm-5Sa-ol (1),

Compound 1 had the molecular formula C,H,40 as
indicated by high resolution mass spectroscopy. Its IR
spectrum showed the presence of a hydroxyl group
(3500 cm ™ ) which had to be located on a fully substituted
carbon atom as shown by the absence of any signals in the
84.5-3.0 region of the *H NMR spectrum. The !*°C NMR
spectrum confirmed the presence of a tertiary alcohol

group (675.68, u(!Z—OH) and showed the presence of only

two sp? carbon atoms [§150.51 (<=C=, C-13)and 108.19
(-—-ch“}, C-15)}; hence 1, having three degrees of un-
saturation, must possess a carbobicyclic skeleton.

In the "HNMR spectrum of 1 two methyl signals
appeared as singlets at 61.73 (3H, br 5, Me-14) and 1.07
(3H, s, Me-11). A third methyl signal appeared as a
doublet at §1.02 (3H, 4, J = 6.5 Hz, Me-12). The hydro-
gens linked to the sp® methylene carbons were observed as
two 1 H narrow multiplets at 64.71 and 4.69. Further
inspection of the 'HNMR spectrum at 500 MHz and
extensive spin decoupling experiments allowed the ident-
ification of the sequences A and B (see Table) which, on
the basis of the coupling constants, were most likely parts
of six-membered rings.

C-C-Cy-C—Cy; Cs‘(l:'r‘ca"‘CS)
13
Cis \CM
(A) B

The '3C-'H shift correlated 2D-NMR spectrum via 'J
[5] confirmed these structures and led to the assignment
of all the resonances of the protonated carbon atoms.

All the above data could be accomodated only by
assuming that the part structures A and B were

connected through the segment HO-C—C,,~Me to form

a tetrasubstituted decalin system. Key evidence for the
complete structure of 1 was obtained from a 2D **C~'H
shift correlated spectrum via 2J and 3J [6] which showed
that C-5 must be linked to C-4 and C-6 sinee its signal at
875.68 was observed to correlate with H-7 (82.50) and
Me-12 {$1.02), in addition to Me-11 (61.07).

The overall relative stereochemistry of 1 was assigned
as follows. The axial nature of Me-4 was evidenced by the
coupling constants of H-4 with the adjacent methylene
protons (J = 3.0and 3.5 Hz). Similarly the J values for H-
7 (4.0, 13.0, 3.0 and 12.5 Hz) indicated this proton must be
axial. The stereochemistry at C-10 was resolved by NOE
measurements; irradiation of the Me-11 signal at §1.07
resulted in the enhancement of both H,,-8 (§1.49) and
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H,,-6 (61.86), thus indicating their cis-relationship.

Finally, the chirality of C-5 was established from the
'H NMR spectra of 1 measured in the presence of variable
amounts of Eu(fod);. Hayx-7, Hyy-3 and Heg-6 underwent
remarkable europium shifts thus indicating that they are
cis-related with the hydroxyl group. On the other hand the
Me-10 must be trans to this function since its signal was
much less effected by the addition of the shift reagent.

4aH-Eudesm-5a-01 was shown to be a biologically
active metabolite. As reported in the experimental part, a
solution of 1 caused inhibition of electrically induced
contractions of guinea-pig ileum.

EXPERIMENTAL

General. EIMS: 70eV; 'HNMR: 500 MHz and 250 MHz,
CDCl; 3C NMR: 62.9 MHz, CDCl;. The sample used for NOE
measurements was previously degassed by bubbling Ar through
the soln for 40 min. One bond and long range '*C-'H shift
correlated 2D-NMR spectra were carried out with the aid of
Bruker microprograms, adjusting the fixed delays to give maxi-
mum polarization transfer for Jcy = 135 and 7.25 Hz, respect-
ively. HPLC: LiChrosorb 8i-60 (25 cm x 4 mm), detection witha
differential refractometer. Known compounds were identified by
comparison of their chromatographic and physico-chemical (IR,
NMR, MS and [«]p) properties with those of authentic samples.

Plant material was collected from the Mogadishu area of
Somalia, in August 1985. Voucher specimen {5689) is retained in

Table 1. *3C and '"HNMR data for compound 1 (CDCl;)

§13C Assignments 8'H (multiplicity)
26.14 lg 172 ddd
1, 1.56 ddd
17.02 2, 1.40 ddddd
2, 1.70 ddddd
28.10 3eq 1.32 dddd
3, 202 dddd
41.20 4 1.59m
75.68 5 —
3763 beq 119 dd
6.0 1.86 dd
39.99 7 2.50 dddd
3489 8 1.02 dddd
84 149 dddd
38.04 9eq 099 ddd
90 175 ddd
36.74 10 —
2163 11 1.07s
16.65 12 1.02d
150.51 i3 —
2095 14 173 s (br}
108.19 15a 4.71 narrow m
156 4.69 narrow m

leq—lax = 13.5; leq—2eq = 3.5; leq—2ax = 3.5; lax—2ax
= 13.5; lax~2eq = 3.0; 2eq— 2ax = 13.5; 2eq—3eq = 3.5; 2eq
—3ax = 30; 2ax-3ax=14.0; 2ax—3eq=35 3ax—3eq
=13.5; 3eq—4=135; 4—12=6.5; 3ax—4 =3.0; 6eq—6ax
=130; 6eq—7 =40; 6ax—7 = 13.0; 7—8eq = 3.0; 7—8ax
= 12.5; 8eq — 8ax = 13.0; 8eq — 9eq = 4.0; Beq — Jax = 4.0; 8ax
—9%eq = 4.0; 8ax — 9ax = 13.0; 9eq —9ax = 13.0.
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the Herbarium of the Department of Systematic Botany,
University of Uppsala, Sweden and identified by Prof. Mats
Thulin of this Department in Collaboration with Ahmed M.
Warfa, Faculty of Agriculture, Somali National University,
Mogadishu, Somalia.

Extraction and purification. The fresh aerial parts from
K. pendula (725 g) were pulverized and steam distilled for 3 hr in
an all glass apparatus (51). The distillate was extracted with
30-40° petrol, dried over anhydrous Na,;SO, and the solvent
evaporated in vacuo. The essential oil (0.5 g; 0.69 %, yield) was
submitted to flash chromatography on silica gel (Kieselgel 60)
using hexane containing increasing amounts of Et,O (0-30 %), as
eluent. The hydrocarbon fraction was further fractionated by
HPLC (eluent hexane) and afforded myrcene (65 mg, 13 %), f-
elemene (20 mg, 4 %) and a-humulene (20 mg, 4 %). The fractions
containing oxygenated sesquiterpenes were fractionated by
HPLC (hexane-EtOAc, 9: 1) and yielded T-cadinol (22 mg, 4.4 %)
and compound 1 (24 mg, 48%), [«]p = 32.8 (CHCl;; ¢ 0.7).
HRMS: found 222.1992 (C,sH,40 requires 222.1985).

Isolated guinea-pig ileum test. This was performed as described
in refs [7, 8]. The ileum was suspensed in Krebs solution (5 ml)
bubbled with 95 %, O, and 5%, CO, at 36-37°. Contractions were
recorded by means of transducers (Grass FT03) and a Grass 79
polygraph equipped with pre-amplifier, main amplifier, os-
cillograph and time and event marker. The sample (10 mg) was
dissolved in 250 pl 309 aq. EtOH. At a concentration in the bath
of 0.4 mg/ml the sample caused inhibition of electrically induced
contractions of the guinea-pig ileum. The decrease of the twitch
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response was 57 %, compared to the response before addition of
the sample.
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Abstract—The steam volatile phyllode oil of Acacia spirorbis was found to be predominantly sesquiterpenoid in
character. The most abundant sesquiterpenoids were S-caryophyllene, viridiflorene and viridiflorol. The monoter-
penoids a-terpineol, terpinyl acetate, 1,8-cineole and limonene were also present in significant proportions.

INTRODUCTION

Acacia spirorbis Labill. (Mimosaceae), locally known as
‘gaiac’, is a shrub or small, much branched tree growing on

*Part 112 in the series ‘Plants from New Caledoniz’; for part
111 see: Libot, F., Miet, C., Kunesch, W., Poisson, J., Pusset, J.,
Sévenet, T., Duhet, D., Guegan, P. and Debray, M. M. Plantes
Meédicinales et Phytothérapie (to be published).

schists, various ultrabasics and limestones in New
Caledonia and the Loyalty Islands. Previous chemical
work has revealed the presence of two alkaloids, N-trans-
cinnamoylhistamine in the bark of roots and leafy stems,
and hordenine in the trunk bark [1]. This communication
presents the results of a detailed examination of the
volatile oil obtained by steam distillation of fresh
phyllodes.



