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TRITERPENOIDS FROM BALANOPHORA ABBREVIATA AND
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The genus Balanophora (Balanophoraceae) consists of several species of fleshy fungus-like herb para-
sites which are considered to be rare (1). They mostly grow on roots of large trees and shrubs belonging to
Macarandra, Hibiscus, and Coffea. Chemical investigation of the parasitic plants will be of immense impor-
tance in understanding the host-parasite interactions, and hence a systematic examination of Balanophora
abbreviata Bl. and Balanophora indica Wall was undertaken. Extraction of the rhizomes of B. abbreviata af-
forded the known triterpenes, a-amyrin acetate, (3-amyrin acetate, and lupeol acetate, while B. indica
yielded B-amyrin palmitate, taraxasterol, and taraxastenone. The structures of these compounds were con-
firmed by their spectral data and by comparison with reference compounds.

EXPERIMENTAL'

PLANT MATERIAL.—B. abbreviata is rare and was collected from Ranganthittu (Karnataka), while B,
indica, commonly found in coffee plantations, was collected from the Biligirirangan hills in the Mysore dis-
trict (Karnataka).

EXTRACTION AND ISOLATION.—Air-dried and powdered rhizomes of B. abbreviata (100 g) were ex-
tracted successively with hexane and MeOH. The hexane extract was concentrated and the resulting gum
(5 g) was chromatographed on silica gel (100 g) and eluted with hexane-CsHg (9:1). The first fraction (3 g),
obtained as an oil, consisted of mostly long-chain fatty alcohols. The second and third fractions gave posi-
tive tests for triterpenoids. These two fractions were combined and separated into three components by pre-
parative tlc and were identified as a-amyrin acetate, B-amyrin acetate, and lupeol acetate by mp, ir, ms,
and 'H-nmr, and finally by comparison with authentic samples.

Air-dried rhizomes of B. indica (100 g) were similarly extracted with hexane and MeOH, succes-
sively. Both the extracts showed the same compounds on tlc, and hence, were combined and chromatog-
raphed on silica gel (200 g). The fractions of hexane-C4H, (9:1) afforded B-amyrin palmitate (500 mg);
hexane-C4Hg (7:3) gave taraxastenone (700 mg); and hexane-C4Hg (1:1) afforded taraxasterol (1.5 g).
These compounds were identified by mp, ir, ms, 'H-nmr, and finally by comparison with authentic
samples.
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The presence of toxic saponins in starfish has been reported several times (1,2). These saponins are
hemolytic, cytotoxic and antiviral, and induce escape reactions in mollusks (3-5), etc.

Since then, several steroidal sapogenins have been isolated by hydrolysis of the saponin mixture of
starfish (6,7).

Continuing with our work on biologically active compounds of marine origin (8-11), we have been
working on saponin constituents of the abundant Chilean starfish Stichaster striatus Mueller and Troschel
and have isolated, by acid hydrolysis of the saponin mixture, a steroidal sapogenin of the structure 3, 6a-
dihydroxy-5a-cholest-9(11)-en-23-one.

EXPERIMENTAL

ANIMAL COLLECTION AND EXTRACTION.—Starfish collected in February, 1981, in Cocholhue (36°
36'S; 72° 59’ W) were chopped and extracted with 50% aqueous EtOH.

ISOLATION OF THE SAPOGENIN.—Hydrolysis of the crude extracts with 2.5 N HCl at 100° for 3 h
furnished a mixcure of water-insoluble aglycones, which were partially separated by silica gel column
chromatography using petroleum ether-EtOAc mixtures as eluant. Tlc on silica gel PF 254 with solvent
systems CHCl;-MeOH (9:1) and EtOAc-petroleum ether (7:3) still revealed a few spots, so further purifi-
cation was necessary using medium pressure chromatography with silica gel.

IDENTIFICATION OF THE SAPOGENIN.—The major aglycone crystallized from MeOH
(1.4X1073% dry weight of starfish) mp 162-165°. M* 416, 323994 C,,H 4,05, A max (MeOH) no dis-
tinctive uv absorption maximum, v max (KBr) 3330, 1710 cm ™. Its high resolution mass spectrum con-
tained a peak of m/z 316 (M-100, 17.8%) indicative of a 23-ox0 function and interpreted as cleavage of a
20-22 bond and 1H transfer from C-17, and also peaksat 416 M™,0.85%), 316(17.81%), 301(6.02%),
298 (7.4%), 285 (100%), 283 (10.9%), 267 (7.21%), 245 (0.84%).

Its 'H-nmr spectrum (360 MHz) depicted 8 CDCl;, 0.63 (s, 13-Me), 0.915 and 0.90 (3 X 3H, each
d, J 8 Hz, 20-Me and 25-Me,), 0.95 (s, 10-Me) a carbinol methine at 3.58 (m, 3a and 6 -H), and an
olefinic proton at 5.29 ppm (d, J 5 Hz, 11-H). These data indicate that the major aglycone is dihydromar-
thasterone {3, 6a-dihydroxy-Sa-cholest-9(11)-en-23-one}, which was first reported in Marthasterias
glacialis (12). Cholesterol and A7-cholestenol (lathosterol) were also isolated; their structure determination
was based on their physical constants. Work on minor genins of §. stréatus is currently in progress.

ACKNOWLEDGMENTS

We thank Dr. A.B. Turner of the University of Aberdeen for sending a copy of the infrared spectra of
dihydroomathasterone and Dr, W. Fenical of California University for measurements of 'H-nmr spectra.
We would like to acknowledge the financial support from the Organization of the American States and Di-
recién de Investigacion, Universidad de Concepcion.

LITERATURE CITED

1. B.W. Halstead, “Poisonous and venomous marine animals of the world,” U.S. Government Print-
ing Office, Washington, DC, 1965, pp. 537-662.

2. C.B. Alender and R.E. Russell, “Pharmacology,” in: “Physiology of Echinodermata.” Ed. by R.A.
Boolotian, Interscience, New York, 1066, pp. 529-543.

3. L.A. Goldsmithand G. Carlson, “Food-Drugs from the sea,” Proceedings of the Marine Technology
Society, Washington, DC, 1974, pp. 354-365.

4. Y. Shimizu, Experientia, 27, 1188 (1971).

5. R.Nigrelli, M.F. Stempien, Jr., G.D. Ruggieri, V.R. Lievori, and J.T. Cecil, Fed. Proc., 26, 1197
(1967).

6. Y.M. Sheikh, B. Tursch, and C. Djerassi, J. Am. Chem. Soc., 94, 3278 (1972).

7. F. deSimone, A. Dini, L. Minale, and C. Pizza, Tetrabedron Lett., 11, 959 (1979).

8. H. Valdebenito, M. Bittner, M. Silva, and R. Zemelman, Rev. Latinoamer. de Quim., 13, 37
(1982).

9. H. Valdebenito, M. Bittner, P.G. Sammes, M. Silva, and W.H. Watson, Phytochemistry, 21, 1456
(1982).

10. C. Salas, M. Bittner, and M. Silva, Bo/. Soc. Chil. Quim., 25, 96 (1980).
11. M. Diaz and M. Silva, Bol. Soc. Chil. Quim., 25, 96 (1980).
12. D. Smith and A.B. Turner, J. Chem. Soc., 1745 (1973).

Received 17 November 1982



