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oily residue (44.5 g), a part of which (30.5 g) was chromato-
graphed on silica gel (760 g) with hexane (131) and CHg (91.)
successively. The middle fractions of the C¢Hg¢ eluate (480 mg)
were further chromatographed on silica gel (25g) with
hexane-EtOAc (43:7). From the later fractions an amorphous
solid (12 mg) was obtained, which was separated by prep. TLC
with hexane—Et,O (3:1) to give crude 1 (6.9 mg). Purification of
crude 1 by prep. TLC with C4Hg provided crystalline 1 (2.3 mg,
0.000038 %).

Laurebiphenyl (1). Mp 232-232.5° (from CgHe-hexane), [«] %
+15.2° (CHCl,; ¢ 0.092); UV AMeOH nm (g): 208 (34 300), 241
(8600, sh), 284 (5200); IR vCHCL cm~1: 3600, 3480, 1610, 1565,
1495, 1155; 'H NMR (measured at 20°): §7.27 and 7.23 (each 1H,
5), 6.63 (2H, s), 5.10 (2H, br s, disappeared on addition of D,0),
2.02 and 2.00 (each 3H, s), 1.45 (6H, 5), 1.28 (6H, s), 0.53 (4H, m),
0.9-2.3 (10H, m); *3C NMR (measured at 20°): §152.7 (s), 134.8
(s), 133.5 (), 131.1 (s), 130.9 (d), 117.8 (d), 48.1 (s), 36.4 (1), 29.7 (s),
25.4 (1), 24.5 (d), 24.1 (g), 23.9 (g), 19.5 (q), 18.9 (g), 16.4 (1) [two
signals at 624.1 and 23.9 at 20° collapsed into one signal (524.0) at
60°T; MS m/z (rel. int.);: 430 [M]* (100), 415 (36), 401 (4), 387 (4),
373 (10), 362 (10), 347 (6); HRMS m/z 430.2843 [M]*, calc. for
Ci0H330,, 430.2869.

Conversion of debromolaurinterol into 1. A mixture of de-
bromolaurinterol (49.0 mg) and MnO, (49.0 mg) in CH,Cl,
(2.5 ml) was stirred at room temp. for 5 min. The mixture was
filtered under red. pres. Concentration of the filtrate afforded a
residue, which was separated by prep. TLC with C4Hj to give 1
(108 mg, 21%) and unreacted debromolaurinterol (35.2 mg,
72%). Recrystallization from CsHg—hexane yielded 1 as colour-
less crystals, mp 233-233.5% [«]}} +16.6° (CHCl;; ¢ 1.43). The
synthetic 1 was proved to be identical with natural 1 by
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comparison of the spectral (UV, IR, 'H NMR, !3C NMR and
MS) data and chromatographic behaviour.
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Abstract—Six known terpenoids: vergatic acid, ursolic acid, crataegolic acid, lupane-38-,11a,20-triol, sclareol and
sitosteryl 3f-glucoside were isolated from the leaves of Salvia palaestina and were identified by spectral data. Among the
compounds, sclareol showed high activity against Staphylococcus aureus, S. epidermis, Escherichia coli, Proteus vulgaris
and Pseudomonas aeruginosa, while the triterpenoids were not tested due to solubility problems.

In a previous study with the benzene extract of Salvia
palaestina Bentham we described the identification of 16
flavonoids and antibacterial activity of cirsimaritin [1]. A
further investigation of the same extract has led to the
isolation of terpenic compounds, vergatic acid {2], ursolic

acid [3], crataegolic acid [4], sclareol [5], sitosteryl 38-
glucoside [6] and lupane-38,11,20-triol [7]. One of the
terpenoids, sclareol, showed a high antibacterial activity
against standard test strains of Staphylococcus aureus,
S. epidermis, Escherichia coli, Proteus vulgaris and
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Table 1. Antibacterial activity of sclareol with standard bacterial strains

S. aureus  S. epidermidis E. coli P. vulgaris
ATCC 6538 ATCC 12228 ATCC 8739 ATCC 8427

P. aeruginosa
ATCC 1539

Bacteria MIC MBC MIC MBC MIC MBC MIC MBC MIC MBC
Sclareol 156 3125 156 3125 625 125 625 125 3125 250
Pseudomonas aeruginosa. Because of solubility problems, EXPERIMENTAL

the other compounds were not tested.

Spectral data of the first three compounds indicated the
presence of olean-12-en-20-oic acids and standard sample
comparisons (IR, TLC) proved that these were vergatic
acid, ursolic acid and crataegolic acid. The ‘HNMR,
13CNMR and MS data for the fourth compound in-
dicated that it was a diterpene alcohol, sclareol.
Hydrolytic and spectral data for the fifth compound, as
well as standard sample comparison (IR, TLC) proved its
identity as sitosteryl 3f-glucoside.

According to the mass spectrum of the last compound
(1) the highest peak at m/z 442 corresponded to an
apparent molecular formula C,,H;,0,. Acetylation of 1
yielded a diacetate, consistent with the presence of two
hydroxyl groups. The 'HNMR spectrum of 1 showed
eight methyl singlets at §0.78, 0.96, 1.01, 1.08, 1.15, 1.26
and 1.28 and there were no vinylic methyls or vinylic
hydrogens present. The chemical shift of a proton geminal
to one of the hydroxyl groups at $3.2 (t,J = 6 and 11 Hz)
indicated it to be in a C-3 equatorial position while the
other proton geminal to the second hydroxyl group was at
63.95 (ddd, J = 5, 12 and 11 Hz) from which it is situated
between a methylene and a methine group and should be
axial. Since there was no vinylic proton in the 'H NMR
spectrum, there should either be a tetrasubstituted double
bond or no double bond in the molecule. A literature
search failed to reveal any known compound with these
structural features fitting the apparent formula, but the
data appeared to be fully consistent with those published
for lupane-38,11a,20-triol (C,,Hs,0,), which did not
yield a molecular ion in its EI mass spectrum, but showed
an [M — H,0]" peak at m/z 442 [7]. Direct comparison
of the 400 MHz 'H NMR and mass spectra of compound
1 with those of an authentic sample of lupane-38,11a,20-
triol showed them to be identical.

Plant material. The plant material used in the previous study
[1] was used again here.

Identification of terpenoids. A C¢Hg extract of the plant
material was fractionated on a silica gel column (4 x 50 cm). The
terpenoids were mixed with small amounts of flavonoids and
these were separated on Sephadex LH-20 columns by eluting
with EtOH. The first fractions yielded single compounds, eluted
in the following order: ursolic acid (30 mg), vergatic acid (10 mg),
sclareol (500 mg), crataegolic acid (20 mg), lupane-38,11a,20-triol
(15 mg), sitosteryl 3g-glucoside (50 mg).

Antibacterial activity. Details of the disc-diffusion method are
given in the previous paper [1]. Sclareol showed high activity
against the same standard strains (Table 1); the other compounds
were not tested because of their poor solubility in EtOH.
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