Tetrahedron Letters No. 10, pp 765 - 766, 1973, Pergamon Press. Printed in Great Britain,

CONCERNING THE SYNTHESIS OF BUFALIN
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The last steps in the syntheses of bufalin (3b) by Sondheimer et g;.l and by Pettit
et 3}.2 1nvolve the conversion of lh-dehydrobufalin acetate (1) to resibufogenin acetate
(gg) (by treatment of 1 successively with N-bromosuccinimide and basic alumlna,l or with
m-chloroperbenzoic acid 2), followed oy saponification to resibufogenin (gg) and reduction
to (ég) with lithium aluminium hydride at low temperatures.3 Very recently, Hauser et gl.u
reported that the low temperature reduction of resibufogenin does not lead to any detectable
amount of bufalin. They concluded 'Die Sondheimer'sche 1 und Pettit'sche 2 Bufadienolid-
synthese endet demnach auf der Stufe des Resibufogenin, weil beite Arbeitskreise sich auf

nicht reproduzierbare Patentangaben Y verliesen."
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We are unable to explain why the reduction of resibufogenin to bufalin could not be
carried out by Hauser et al. However, this apparently irreproducible step 1s unnecessary for
the synthesis of bufalin. We have found that treatment of lh-dehydrobufalin acetate (1) with
N-bromoacetamide in agueouas acetone, followed by reduction of the resulting bromohydrin (k)
with Raney nickel > in methylene chloride, readily gave bufalin acetate (3a) Saponificatior

with hydrocaloric acid in methanol then yielded bufalan (ég), thus completing the synthesis 6

EXPERIMENTAL
Bufalin (3b) from lh-dehydrobufalin acetate (1). N-Bromocacetamide (40 mg, O 29 mmol) 1n
water (0.6 ml) was added to lh-dehydrobufalin acetate (1) 1 (32 mg, 0.078 mmol) 1n acetone

(3.4 ml) at 0°, and the mixture was stirred at 0° for 2 hr. The solvent was then evaporated
(0.1 mm, 0°), and the resulting crude bromohydrin 4 in methylene chloride (4 ml) was added
dropwise to a stirred suspension of pretreated ob Raney nickel (ca 12 g) 1n methylene chloride
(2 ml) under nitrogen. The mixture was stirred at 15° for 4 hr, and then filtered through a

short column of silica (Kieselgel GF Preparative layer chromailography on silica,

2547
elution with ethanol-benzene (4 96), and crystallization from methanol-ether gave bufalin
acetate (10.6 mg, 32%), mp 242-245°, 1dentical (mixture mp, infrared spectrum) with an
authentic sample (mp 242-246°).

A solution of bufalin acetate (10 mg) in methanol (10 ml) and 10% aqueouas hydrochloric
acid (10 ml) was allowed to stand at 20° for 48 hr  Addition of water (20 ml) and saturated
aqueous sodium hydrogen carbonate (30 ml), followed by extraction with ethyl acetate (20 ml),
drylng(magne51um sulphate), evaporation, and crystallization from methanol-ether, yielded
bufalin (6.1 rg, 68%), mp 238-240°, 1dentical (mixture mp, infrared spectrum) with an authentic

sample (mp 239-242°).
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