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KAURANE DERIVATIVES FROM LEAVES OF SOLIDAGO NEMORALIS
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We have investigated the diterpenes in the leaves of Solidego nemoralis Aiton (Asteraceae) and report
the isolation of four kaurane derivatives: (-)-kaur- 16-en-19-oic acid (1), 15 a-hydroxy-(-)-kaur-16-en-19-
oic acid (2,3), (-)-kauran-16B-o1 (1), and (-)-17-hydroxy-kaur-15-en-19-oic acid (4,5).

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.—Spectra were recorded with the following instruments:
ir, Perkin-Elmer 257; low resolution ms, Nuclide 12-90-G; 'H nmr, Varian T-60 (60 MHz) or Bruker
WM 500 (500 MHz); 3C nmr JEOL FX-60Q (15 MHz) or Bruker WM 500 (125 MHz); hplc, Rainin In-
scruments. Adsorbents for tlc and cc were from E. Merck.

PLANT MATERIALS.—Leaves of . nemoralis were collected in July 1984, from the Cedar Creck Natu-
ral History area near Minneapolis, Minnesota. Voucher specimens are deposited in the herbaria at Boston
University and at the University of Minnesota.

EXTRACTION AND ISOLATION OF DITERPENES.—Dried, milled leaves of S, nemoralis (1350 g) were
thoroughly extracted with petroleum echer (36-60°)-Et,0 (2:1) (6). The extraces were separated by flash
chromatography on a kieselge! 60 silica column (7) and eluted with petroleum ether/EtOAc mixtures of in-
creasing polarity. Compounds were further purified by silica tlc using CHCl;/MeQH, and the purity of the
compounds was confirmed by hplc with 98% hexane/25 CH,Cl,. Four compounds were obrained: (-)-
kaur-16-en-19-oic acid (700 mg), 15a-hydroxy-(-)-kaur-16-en-19-oic acid (30 mg), (-)-kauran- 16B-ol
(470 mg), and 17-hydroxy-(-)-kaur-15-en-19-oic acid (15 mg).

The diterpenes were identified from spectral and optical data (1-5), and by co-tlc with authentic sam-
ples.

Full details of the isolation and identification of the compounds are available on request to the senior
author.

ACKNOWLEDGMENTS

r
This study was supported by NSF grants BSR-118410270 to G.C-D, and BSR-8307590 to P.LeQ.
The '*C-nmt data were obtained from Northeastern NSE-NMR facility at Yale University (CHE-
7916210).

LITERATURE CITED

1. P.W. LeQuesne, V. Honkan, K.D. Onan, P.A. Morrow, and D. Tonkyn, Phytochemistry, 24, 1785
(1985).

2. F. Piozzi, V. Spiro, S. Passannanti, and R. Mondelli, Gazz. Chim. ltal., 98, 907 (1968).

3. 8. Yahara, M. Ishida, K. Yamasaki, O. Tanaka, and S. Mihashi, Chem. Pharm. Bull., Japan, 22,
1639 (1974).

4. A. Ali, B. Dastidar, and L. Pakrashi, Ind. J. Chem., 9, 1166 (1971).

5. F. Bohlmann, H. Suding, J. Cuatrecasas, P.M. King, and H. Robinson, Phytochemistry, 19, 267
(1980). )

6. F. Bohlmann, U. Fritz, R.M. King, and H. Robinson, Phytochemistry, 19, 2655 (1980).

7. W.C. Still, M. Kahn, and A. Mitra, J. Org. Chem., 43, 2923 (1978).

Received 7 July 1986

201



