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ABSTRACT. The extract of the stem bark of Acacia raddiana (family
Leguminosae) afforded the known compounds: lupeol, betulin, betulinalde-
hyde, betulinic acid, oleanolic acid, ~-sitosterol, stigmasterol and protacate-
chuic aldehyde, as well as a new diterpenoid, which was identified as 3~,
Il~-dihydroxy-8( 14), l5-pimaradiene on the basis of spectral data.

Introduction

The genus Acacia is very large. It has many complex botanical problems of nomencla-
ture and classification[IJ. Several papers have been published on gums from the genus
Acacia; possibly because of the traditional use of "Arabic gum" as an article of com-
merce[2J. Acacia raddiana is a medicinal plant[3J, which has been investigated phyto-
chemically only for polyphenols[4J. We now report the isolation and structure elucida-
tion of a new pimarane diterpenoid, together with eight known compounds.

Results and Discussion

Chromatographic separation of the extract of the stem bark of Acacia raddiana gave
the known compounds: lupeoll[5], betulin 2l6], betulinaldehyde 3[7], betulinic acid 4[7],
oleanolic acid 5[8], ~-sitosterol[5], stigmasterol[5] and protacatechuic aldehyde[9], as well
as a new diterpenoid, which was identified as 3~-II~-dihydroxy-8(14),15-pimaradiene
6 on the basis of spectral data.

The known compounds were identified by spectral methods and their structures were
confirmed by comparing with authentic spectra and/or literature spectral data.

Compound 6 gave a molecular ion peak [M].+ at m/z 304 due to C20H3202° The MS
spectrum showed fragment peaks at m/z 287 due to loss of 17 amu from [M]+, at m/z
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271 due to loss of CH3 and 18 amu from [M]+, and at mJz 253 due to loss of 18 amu
from 271. This indicated that the oxygen functions are more likely to be two hydroxyl
groups. This was in agreement with the IR spectrum, which showed a free hydroxyl
absorption band at 3391 cm-l.

IH-NMR spectrum (Table I) showed a diterpenoid pattern of signals with four ter-
tiary methyl singlets in the up-field [at 0 1.21, 1,20, 1.00 and 0.96] as wel1 as four
olefinic proton signals in the down-field, three of them were assigned to a vinyl group
[05.93 dd (J = 10, 16 Hz), 5.07 dd (J = 16,2 Hz), 5.05 dd (J = 10,2 Hz)] and the fourth
one was a singlet at 0 3.44 indicated a .trisubstituted double bond. This was found in
agreement with a pimara-8(14), 15-diene[IO] carbon skeleton. The proton spectrum also
showed two signals of protons geminal to secondary hydroxyl groups at 0 3.64 and 3.98
ppm. The first signal at 0 3.64 appeared as a quartet with coupling of 7.3 Hz. This is a
special case of three-fold doublet with equal couplings of 7.3 Hz in coincidence with an
equatorial proton either at C-6 or at C-II, geminal to the second hydroxyl group. The
presence of a double of doublet at 0 2.00 with couplings of 7.3 and I Hz, assigned to
the axial H-9 (J9a. lie = 7.3; J9a, 14 = I Hz), suggested the location of this hydroxyl
group at C-II in the axial orientation. The molecular model showed approximately
equal dihedral angles between Hlle' H12a; Hlle' H12e and Hlle' H9a' in agreement with
the observed equal couplings of 7.3 Hz. The second one (at 0 3.98) appeared as a dou-
ble of doublet with couplings of 9 and 6 Hz, suggesting the location of the hydroxyl
group between a tetrasubstitl;lted Sp3 carbon atom and a methylene group as C-I or
C-3. The chemical shifts of the C-18, C-19 and C-4 carbons of 6 were in good agree-
ment with 313-hydroxy derivatives[ll].

TABLE IH-NMR data of compound 6 [Ii value;, multiplicity (J Hz), CDCl3' 400

MHz].

The close coincidence in .) values in 13C-NMR between ring C carbon atoms of b0th
6 and 7[12], especially those of C-12, C-13, C-15, C-16 and C-17, revealed the same
stereochemistry at C-13. Thus, compound 6 was identified as 313-dihydroxy-8(14), 15-

pimaradiene.
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A number of diterpenoids have been isolated from a few Acacia species. Two cas-
sane diterpenoids were isolated from the roots of A. jacquemontii[13]. The root bark of
A. leucophloea yielded three pimarane diterpenoids[IO.14].

Experimental
The plant material was collected in December 1991 at Cairo-Suez desert road and

identified by the third author. lH- and 13C-NMR spectra were taken at 400 and 100
MHz, respectively, on a Bruker DPX 400 Ff NMR spectrometer. MS spectra were
taken on GC/MS Shimadzu with glass capillary column and EI 70 eV. Both NMR and
MS spectrometers at MFMRC, King Abdulaziz University, Jeddah, K.S.A. IR spectra
were measured on Magenta 550 FT IR spectrometer at Faculty of Science, King
Abdulaziz University.

The stem back of Acacia raddiana (770 g) was extracted by soaking at room temper-
ature in a mixture of pet.ether-ether-MeOH (I: I: I) for 24 hours. The extract was defat-
ted using cold MeOH giving 14,83 g defatted material, which was fractionated by silica
gel CC into three main fractions. Fraction I (800 mg, eluted from the column by
pet.ether-ether 9: I) afforded, 200 mg of which, by preparative TLC (silica gel,
pet. ether-ether 4: I) lupeol 1 (60 mg, Rf 0.32) and betulinaldehyde 3 (32 mg, Rf 0.25).
Fraction II (2.2 g, eluted from the column by pet.ether-ether I: I) was separated, 200 mg
of which, by preperative TLC (silica gel, pet.ether-ether 3:2) into two bands at Rf val-
ues of 0.38 and 0.33. The first band was proved to be a mixture of ~-sitosterol, stigmas-
terol and protacatechuic aldehyde (25 mg, I: I :2). The second band was found to con-
tain betulin 2 together with protacatechuic aldehyde (37 mg, I :2). Fraction III (4g, elut-
ed from the column by ether) gave, 250 mg of which, by preparative TLC (silica gel,
pet.ether-ether 1:4) a mixture of betulinic acid 4 and oleanolic acid S at Rf 0.46 (41 mg,
I: I) and the new diterpenoid 6 (28 mg, Rf 0.37).

3-fJ, II fJ-dihydroxy-8( 14), 15-pimaradiene 6.

Yellowish gum; IR V~':xCI3 cm-1 : 3391 (OH), 2935 (CH str.), 2872 (C = C-H str.),
1635 (C = C), 1559, 1383, 1223, 1045, 999, 911, 758; MS, m/z (rei. int.) : 304 [M]+
(4%), 287 [M-OH]+ (32%), 271 [M-Me-H20]+ (27%),253 [271-H20]+ (27%), 228
(15%),213 (20%), 200 (49.5%), 189 (100%), 171 (24%), 119 (24%), 105 (40%), 79
(51 %), 55 (90%); I H-NMR : Table I; 13C-NMR : Table 2.

TABLE 2. 13C-NMR data of compounds 6 (0 values, multiplicity#, CDCI3' 100 MHz), and 7.

Carbon No. 76

30.4t
22.2 t
77.0d
39.1 s
43.00
18.2 t
35.6 t
13.7 s

38
18
35
37
39
28
73
139

2
3
4

5
6
7
8

.76

.38

.21

.79

.56

.74

.34

.40
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7Carbon No

9
10
II
12
13
14

15

16

17
18
19

20

6

46.32

38.30

18.38

34.35

37.59

134.14

148.38

110.67

25.78

70.98

18.07

14.86

47.7d
42.05
73.0d
34.9/
37.6s

129.5 d
148.5d
110.5/
25.7 q
28.2 q
15.5 q

15.0q

-The multiplicity was concluded from off-resonance I"C-NMR experiment.

9from reference [12]:
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