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Abstract : 4B-Aminopodophyllotoxin congeners have been synthesized by the stereoselective biocatalytic
reduction of the 4-azidopodophyllotoxins employing baker's yeast in excellent yields under mild
conditions. © 1997 Elsevier Science Ltd.

Podophyllotoxin and desoxypodophyllotoxin are two well known naturally occuring aryltetralin lignans
and the former is the major constituent of a number of plant species of the Podophyllum family!-2, Both these
compounds are cytoxic, and their derivatives are in use as antitumor agents, e.g., etoposide34 and
teniposide?b. These semisynthetic podophyllum lignans block the catalytic activity of DNA topoisomearse II
and concurrent enzyme-mediated production of lethal DNA strand breaks leading to DNA damage and
cytotoxicityS. This lead has generated a renewed interest in the chemical and biochemical studies of
podophyllotoxin derived antitumour agents®. The 4-amino congeners, have also been reported to possess
significant cytotoxicity and potent inhibitory activity on human DNA topoisomerase 11 7.
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As a result of our interest in the podophyllotoxin congeners8 coupled with our recent explorative
investigation of biocatalytic reactions®, we envisioned an efficient synthesis of 4-aminopodophyllotoxin
congeners by the biotransformation of an azido functionality. We have recently observed a novel biocatalytic
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reduction of arylazides to the corresponding anilino compounds!®. Based on this finding 4-azidopodophylio-
toxin and 4-azido-4'-demethylpodophyllotoxin have been reduced by baker's yeast to the 4-aminopodo-
phyllotoxins in a stereoselective manner.

The precusors, 4-azidopodophyllotixins 4a and 4b were prepared from podophyllotoxin (1) and 4'-O-
carbobenzyloxyepipodophyllotoxin (3) by the literature method”2. 3 inturn was prepared from 1 by
bromination and selective demethylation employing a modified Kuhn's method!! followed by the protecticn of
phenolic group with carbobenzyloxy chloride!2. In a typical experiment, to a solution of 4a!3 (100 mg, 0.23
mmol) in aqueous ethanol (50%, 1ml) was added to a preincubated suspension of baker's yeast (4 g) in
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phosphate buffer solution of pH 7.2 (20 ml) and stirred vigorously for 4h. The reaction was monitored by TL.C
(CHCl3-MeOH, 9.8:0.2). On completion of the reaction, EtOAc (60 ml) was added to the reaction mixture.
The organic phase was separated, dried over anhydrous Na;SOy and concentrated under reduced pressure. The
residue obtained was subjected to column chromatography (silica gel, CHCl3-MeOH, 9.9:0.1) to afford the
reduced product, 48-aminopodophyllotoxin 5a in 88% yield. Similarly, 4b has produced 5b, i.e., B-isomer
exclusively in 84% yield..

It is interesting to note that this biocatalytic reaction is highly stereoselective process as it affords 4B-
aminopodophyllotoxins alone in quantitative yield'4. In contrast to already reported chemical reductive process,
wherein o and 8 isomers have been obtained in 3:7 ratio respectively. The B-selectivity in the present method
could be because of the isomerization of the amine functionality via its Schiffs base formation in the presence of
oxido-reductases in the yeast. It is shown in the literature’ that the biological activity is generaly retained or
predominant in the case of 48-substituted podophyllotoxin congeners when compared to their o-isomers, thus
illustrating the importance for the synthesis of 8-isomers.

Furthermore, this biotransformation is chemoselective as well, and this is depicted in case of 4b,
wherein the O-carbobenzyloxy (CBZ) group remains totally intact unlike most of the chemical azido reductive
procedures, e.g. Pd-C/H;. The main advantage of this type of selectivity in the present method is of potential
application for the preparation of newer analogues of podophyllotoxin class of compounds. That is in some
cases, wherein by employing this protocol the 4-amino functionality could alone be reacted without the
interference of the phenolic hydroxy group, and the O-CBZ could be deprotected at a later stage.

In conclusion, the present biocatalytic method employing baker's yeast is a significant development
with remarkable stereo and chemoselectivity under mild conditions with excellent yields for the reduction of
azido functionality in the biologically important podophyllum lignans. This finding will be of assistance to the
ihvestigators involved in the synthesis of various new analogues of biologically significant podophyllotoxin
congeners.
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