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EXPERIENTIA 28/7

Synthesis of Marinobufagin and Marinobufotoxin from Telecinobufagin?

Venom from the Brazilian toad Bufo icerticus Spix was
recently shown to contain marinobufotoxin (V)2 The
corresponding genin marinobufagin (IVa) has beenisolated
from 5 different toad species and from the Chinese
medicinal preparation Ch’an Su? To make both marino-
bufagin and marinobufotoxin more readily available for
medically-oriented studies, we have investigated synthetic
approaches’ to these naturally occurring bufadienolides.
We now wish to report a partial synthesis of marino-
bufagin (IVa) and marinobufotoxin (V) from telocino-
bufagin (I).

Selective dehydration of telocinobufagin (I) with
hydrochloric acid in methanol yielded 14-dehydro telo-
cinobufagin (II, mp 198-200°, 519, yield)% Reaction of
olefin 1T with N-iodosuccinimide in dioxane-water gave
iodohydrin IIla which was converted directly upon treat-

ment (room temperature, 60 min) with pyridine to marino-

bufagin (IVa, mp 223-225° 459, yield). The product
(IVa) was found identical with an authentic sample
isolated from Ch’an Su?®. The substitution of N-bromo-
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acetamide or N-bromosuccinimide for the N-iodo reagent
afforded bromohydrin I1Ib and led to 33 and 319, yields,
respectively, of marinobufagin.

Reaction of marinobufagin (IVa) with suberic o-
anhydride?® in pyridine (reflux, 6 h) gave suberate ester
IVb (929 yield by preparative thin layer chromato-
graphy). The corresponding methyl ester derivative IVc
(needles from acetone-ether, mp 107-112°) was prepared
(diazomethane) and found identical with an authentic
specimen isolated® from Ch’an Su. The half ester of
suberic acid (IVb) was condensed at —10° (in tetrahydro-
furan containing triethylamine) with {-butyl chloro-
formate. The cold solution of mixed carbonic anhydride
was added to arginine monohydrochloride in methanol-
water. Marinobufotoxin (V, mp 176-185°) was isolated in
889, yield by preparative thin layer chromatography and
found identical with an authentic sample (mp 174-181°)7.

While marinobufagin has been converted?® to telocino-
bufagin the present study constitutes the first partial
synthesis of marinobufagin and of marinobufotoxin. The
synthesis of marinobufotoxin also constitutes unequivocal
support for the recent structural assignment?2. Presently
we are undertaking a total synthesis of telocinobufagin by
way of the plant bufadienolide scillarenin®.

Zusammenfassung. Telecinobufagin (I} wurde in Marino-
bufagin (IVa) und in Marinobufotoxin (V) iibergefiihrt.
Hauptreaktionsschritte: Umsetzung des Olefins II zum
Halohydrin IIT mit anschliessender Epoxydierung (ITI —
IVa). Das so erhaltene Marinobufagin (IVa) wurde mit
Arginin-monohydrochlorid unter Verwendung der MCA-
Technik zu Marinobufotoxin (V) kondensiert.
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