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Short Communication Metabolite % Yield

0,
Microorganisms have been used extensively for hydroxylation 4 25.00%

of anabolic steroids since their enzymes can catalyze reactions 5 5.00%
with high regio-and stereospecifity. Their ability to oxidize
steroidal compounds has immense synthetic and commercial
importance. Selected anabolic steroids (oxandrolone (1), 7 6.00%
mestanolone (2) and 17-methyl-1-testosterone (3)) were

6 8.00%

subjected to biotransformation using the plant pathogen fungus i 1140%

Rhizopus stolonifer (NRRL 1392). Oxandrolone (1) and 9 9.00%

mestanolone (2) are anabolic synthetic derivatives of 10 18.00%

testosterone that act on androgen receptors [1]. Oxandrolone

(1) has two main advantages, first it does not aromatize to ~

oestrogen and second it does not significantly affect the
production of testosterone in the body at a 10 mg dose. For this
reason, it is considered to be the safest of all steroids. 17-
Methyl-1-testosterone (3) is an anabolic synthetic derivative of
mestanolone (2). Mestanolone (2) and 17-methyl-1-testosterone
(3) are the main intermediates in the synthesis of oxandrolone
(1). Incubation of oxandrolone (1) with R. stolonifer yielded
metabolites 4-6 (Figure 1), [2]. While incubation of mestanolone
(2) and 17-methyl-1-testosterone (3) with R. stolonifer produced
metabolites 7, 8 (Figure 2) and 9, 10 (Figure 3) [3], respectively.
Metabolites 4-10 were isolated and purified by the
chromatographic techniques (TLC and HPLC), and their
structures were deduced through comparative spectroscopic
studies (1H-NMR, 13C-NMR, DEPT-135°, DEPT-90°, COSY 45°,
HSQC, and HMBC) with substrates 1-3. The stereochemistry in
compounds 4-8 and 10 were determined by NOESY spectrum
and single-crystal X-ray diffraction studies for metabolite 4
(Figure 4). Compounds 4, 8 and 10 were obtained as major
products with 25.0%, 11.4% and 18.0% yields, respectively. The
percentage yields of metabolites 4-10 are summarized in Table
1.

Table 1: Percentage yields of resulted metabolites from

oxandrolone (1), mestanolone (2) and 17-methyl-1-testosterone Figure 1: Biotransformation of oxandrolone (1) by Rhizopus

(3)- stolonifer.
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Figure 2: Biotransformation of mestanolone (2) by Rhizopus
stolonifer.
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Figure 3: Biotransformation of 17-methyl-1-testosterone (3)
by Rhizopus stolonifer.

-

Figure 4: Computer-generated ORTEP diagram of X-ray
structure of metabolite 4. H-Atoms are placed by riding
model.
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In conclusion, microbial transformation by Rhizopus stolonifer
proved to be effective for dehydrogenation, demethylation, and
a-hydroxylation of C-6, C-9 and C-11. Metabolites 4, 8 and 10
were produced in good yields, which may be used to synthesize
new compounds with interesting biological activities. The
metabolites of oxandrolone (1) might be prescribed to promote
muscle re-growth in patients with AIDS for the treatment of
severe burn injury, trauma, chronic infections, neuromuscular
disorders and alcoholic hepatitis.
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