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STRUCTURE AND STEREOCHEMISTRY OF BRYOPHYLLIN-A, A NOVEL POTENT
CYTOTOXIC BUFADIENOLIDE ORTHOACETATE FROM BRYOPHYLLUM PINNATUM
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Bryophyllin-A, a novel bufadienolide 1,3,5-orthoacetate with potent
cytotoxicity, and the known bersaldegenin-3-acetate have been isolated

from Bryophyllum pinnatum and their structures have been established

from spectral data and single-crystal X-ray analyses.
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As a result of our continuing searches among Chinese medicinal plants for
novel potent antitumor agents, 12) the methanolic extract of the whole plant

of Bryophyllum pinnatum (Crassulaceae),3) known as Luo Di Sheng Ken in

Taiwan, was found to show potent cytotoxicity in vitro against tumor culture
cells.?) Bioassay-directed fractionation of the aforementioned cytotoxic extract
led to the isolation of bryophyllin-A (1; 0.0001% yield) and the known bersalde-
genin-3-acetate (2; 0.000026% yield) after purification by repeated silica gel
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column chromatography (CHC13-MeOH) and reversed phase HPLC (Nucleosil 7C;g4
10 X 300 mm, MeOH : H20= 4 : 1 ). Bersaldegenin-3-acetate was isolated from
Bersama abyssinica (MelianthaceaeLS) The TH-NMR and physical data for 2 were in

accord with those reported in ref. 5.

Bryophyllin-A(1) was crystallized from methanol as colorless rhombic prisms,
C,eH350g, m/z 472.2119 (M*), mp 267-270°C (dec.), [®]y° -14.4° (c 0.50, CHCl,),
UV Apay (MeOH): 298nm (5800), IRV max(CHCl3): 3450(0OH), 1705(C=0) and 1120(C-0)
cm'1. The 1H—NMR spectrum (400 MHz, CDC13—CD3OD=1O:1) revealed the presence of
a o-pyrone [¢ 7.72(1H, dd, J=9.7 and 2.5Hz, H-22), 7.22 (1H, 4, J=2.5Hz, H-21),
6.27 (1H, 4, J= 9.7Hz, H-23)], a orthoacetate [ §5.13 (1H, d, J=4Hz, H-1), 4.36
(1H, br.s, H-3), and 1.42(3H, s, Me-25)], an aldehyde [810.31(1H, s, H-19)], and

one secondary hydroxy (§4.21 (1H, m, W1/2=25 Hz, H-11)] groups.
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Fig. 1. Structure and Solid-State Conformation of Bryophyllin-A(1)

Hydrogen atoms have been omitted for clarity.

Single-crystal X-ray analyses established the complete structures and
stereochemistries of 1 and 2.9) A view of the solid-state conformation of 1 is
provided in Fig. 1.

Other related bufadienolides, such as hellebrigenin-3-acetate and -3,5-

diacetate from Bersama abyssinica by Kupchan et al., also demonstrated cytotoxic
7)

Daigremontianin
6)

(KB cells) and antitumor (Walker 256 carcinosarcoma) activity.

and bersaldegenin-1,3,5-orthoacetate isolated from Kalanchoe daigremontiana,
8)

was found to have positive inotropic and sedative activity. Bryophyllin-A
demonstrated remarkable cytotoxicity in KB cells (EDg,= 14ng/ml) and potent cyto-
toxicity in human lung carcinoma A-549 (EDgg= 10ng/ml) and colon HCT-8 tumor

(EDg = 30ng/ml) cells.
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