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The methanol extract of Brazilian propolis was frac­
tionated by HPLC, based on HuH13 (human hepatocel­
lular carcinoma) cell cytotoxicity assay. Two isomers of 
diterpenoid with a molecular formula of C20H30O 3 (MW: 
318.46) were isolated. The structures of these colorless 
compounds were determined as clerodane diterpenoids 
(I, 15-oxo-3, 13Z-kolavadien-17-oic acid; II, 15-oxo-3Z, 
ISf-kolavadien-n-oic acid).

Introduction

Propolis is a resinous material gathered by 
honey bees from the buds and burk of certain 
trees and plants, and used inside their hives. It has 
been used as a folk remedy for treating various 
ailments mainly in Europe. It contains a variety 
of compounds including phenolic compounds like 
flavonoids, cinnamic acid, its derivatives, caffeic 
acid, its derivatives, aldehydes, ketones etc. 
(Greenaway et al., 1991).

Ethyl ether extracts of propolis had previously 
been demonstrated to be cytotoxic to KB and 
HeLa cell lines (Hladori et al., 1980). Grunberger 
et al. (1988) isolated and characterized one such 
biologically active component as caffeic acid phen- 
ethyl ester. Matsuno (1995) isolated a new clero­
dane diterpenoid which showed preferential cyto­
toxicity to tumor cells. This compound suppressed 
skin tumorigenesis induced by topical application 
of 7,12-dimethylbenz(a)anthracene on mouse back 
skin (Mitamura et al., 1996).
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We investigated chemical constituents of Brazil­
ian propolis which showed tumoricidal activities. 
In the present paper we report the isolation and 
characterization of diterpenoid isomers.

Results and Discussion

The structures of these colorless compounds 
were determined as being isomers of clerodane 
diterpenoid (I, 15-oxo-3, 13Z-kolavadien-17-oic 
acid (13Z-symphyoreticulic acid); II, 15-oxo-3Z, 
13£-kolavadien-17-oic acid (13£-symphyoreticulic 
acid) as shown in Fig. 1) with the molecular for­
mula C2 oH3 0 0 3 (MW: 318.46) deduced from the 
following data.

Fig. 1 .1, 15-oxo-3, 13Z-kolavadien-17-oic acid (13Z-sym- 
phyoreticulic acid); II, 15-oxo-3Z, lSf-kolavadien-H - 
oic acid (13£-symphyoreticulic acid).

Mass spectrum m/e: 318 [M]+ (by EIMS method, 
70 eV).

!H NMR (400 MHz, CDC13): internal standard 
TMS, 6 (ppm): I, 0.96 (3H, S, 20-H), 1.08 (3H, S,
19-H), 1.45 (1H, bd, 7=12.0, 10-H), 1.60 (3H, bs, 
18-H), 2.00 (3H, d, 7=1.0, 16-H), 2.64, 2.46 (2H, dt, 
7=12.3, 4.1, 12-H), 5.22 (1H, bs, 3-H), 5.85 (1H, dd, 
7=8.0, 1.0, 14-H), 9.93 (1H, d, 7=8.0, 15-H), II, 0.96 
(3H, S, 20-H), 1.06 (3H, S, 19-H), 1.40 (1H, bd, 7=
11.7 Hz, 10-H), 1.60 (3H, bs, 18-H), 1.98, 2.31 (2H, 
m, dt, 7-13.2, 3.7 Hz, 12-H), 2.21 (3H, d, 7=1.2 Hz, 
16H), 5.21 (1H, bs, 3-H), 5.90 (1H, dd, 7=8.1, 1.2 
Hz, 14-H), 9.97 (1H, d, 7=8.1, 15-H).

The oily substance (which also showed the cyto­
toxicity) shown in Fig. 2 had similar chromato­
graphic behavior with I and II on the column of 
Inertsil SIL.

From spectral data it was estimated that these 
compounds (I and II) are identical to those present 
in Jungermannia infusca (Toyota et al., 1989).
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Fig. 2.

Table. Cytotoxicity of the compounds I and II with cul­
tured cells.

Cell lines i d 50
[ag/ml]*

HuH13 18
HeLa 23
KB 22

* Mean of triplicate experiments. The oily substance 
showed the similar cytotoxicity.

These compounds (I, II and the oily substance) 
retarded the growth of HuH13 (human hepatocel­
lular carcinoma), KB, HeLa and HLC-2 (human 
lung carcinoma) cells and damaged them. ID50 of 
these compounds to these cell lines was around
20-30  ^ig/ml as shown in the Table. When cells 
were damaged they swelled and appeared more 
granulated with a rougher surface. Time to cell 
death by exposure of the cells to the compounds 
was inversely related to dose.

Experimental section

Isolation. 100 g of Brazilian propolis (mixture of 
the collection from hives located in various dis­
tricts of Brazil including Säo Paulo, Parana and 
Santa Catalina etc.) was homogenized by stirring

at room temperature with x5 volumes of MeOH. 
To the supernatant water was added (10% (v/v)) 
and the precipitate formed was removed by low 
speed centrifugation. To the supernatant (495 ml) 
equal volume of ethyl acetate and 300 ml of water 
were added and mixed. The upper layer was col­
lected followed by evaporation in vacuo by a 
rotary evaporator. The extract obtained (approxi­
mately 20 g) was dissolved in 200 ml of MeOH and 
filtered through Nylon Membrane (Type M NYL, 
Whatman, 0.2 |im) and was subsequently applied 
to the HPLC columns.

Preparative HPLC: ODS 80 Tm (TOSO), col­
umn size: 55x300 mm, detection: UV 254 nm, 
eluent: 70 to 100% (v/v) linear gradient of MeOH, 
flow rate: 20 ml/min. Solvent of collected fractions 
(eluted by approximately 95% MeOH, retention 
time: around 120 min) was evaporated by a 
rotary evaporator.

The extract was dissolved in chloroform ad ap­
plied to semi-preparative HPLC column and 
eluted by chloroform.

Semi-preparative HPLC: Inertsil SIL (GL Sci­
ence), column size: 10x250 mm, detection: UV 254 
nm, flow rate, 10 ml/min. Two main fractions (re­
tention time: 9.5-10.5 min and 10.5-11.5 min, 
respectively) were obtained. After evaporation 
the material was dissolved in chloroform, followed 
by final HPLC chromatography. Two peaks (I and
II) were obtained.

Final semi-preparative HPLC: GPC-H2001 
(Shodex, Showadenko), column size: 20x500 mm, 
detection: UV 254 nm, eluent: chloroform, flow 
rate: 10 ml/min, retention time of I: around 20 min, 
retention time of II: around 19 min. The final yield 
was 40 mg (I) and 50 mg (II), respectively.

Cell culture and cytotoxicity of the compounds 
were performed as described previously (Matsuno, 
1991; 1995).
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