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3-Aminosteroids have been obtained starting from 3-hydroxysteroids by tosylation azide formation and reduction
to an amine. This method leads to inversion of configuration at position 3. In this work we have developed an alter-
native way for the synthesis to 33-amino-5a-androstan-17-one in four steps without inversion of the substituent

configuration and with a good yield.
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Aminosteroids are not commonly found in nature. Most have
an amino group attached at position 3, and 17. Steroids with
antimalarial, antileishmanial, and antibacteria activity with a
3-amino group have been found.1#

Others studies in some tropical plants which have reported
the isolation and/or the synthesis of a series of aminosteroids,
and their derivatives showed that they possess antimicrobial,
tranquillising, anticonvulsant, anaesthetic and antiarrhythmic
activities.510

3-Aminosteroids have been obtained from 3-hydroxy-
steroids by tosylation, azide formation and finally reduction to
amine.!! This method leads to inversion of substituent config-
uration at position 3.

In the present work we have developed an aternative
method for the synthesis of 3(3-amino-5a-androstan-17-one
without inversion of the substituent configuration in four steps
with agood yield.

Epiandrosterone (1) was chosen as starting material. It was
converted with ethylene glycol and methanesulfonic acid into
the 17-ethylene ketal (2) in a good yield. Oxidation of 2 with
Jones' reagent gave the 3-keto-17-ethyleneketal derivative (3)
in satisfactory yield. Treatment of 3 with hydroxyl-amine

HOCHZCHZOH
MSA/To luene

Na/lspOH
AcOH

hydrochloride in pyridine gave the corresponding oxime
amost quantitatively protected in 17-position (4). Findly,
reduction of the oxime (4) with sodium in 2-propanol and
treatment with acetic acid produce the 3B-amine compound
(5) inagood yield.

Experimental

5a-androstan-3(3-ol-17-ethyleneketal (2): A mixture of 2 g (6.9
mmol) of 1, 60 ml of toluene, 2 ml (35.7 mmol) of ethylene glycol,
and 0.04 ml (1.5 mmol) of methanesulfonic acid, was heated for 1
hour. The reaction mixture was cooled at 10 °C and added slowly
with stirring to a saturated solution of sodium carbonate. The layers
were separated and the organic layer was worked up as usual, to yield
2.19 (91 %). m.p. 145-146 °C. 'H NMR (CDCl;, 250 MHz): 5 3.85
(4H,m,CH,—CH,); 3.57 (1H,m,H-3); 1.91 (1H,s,0H); 0.82
(3H,s,CH3-18); 0.79 (3H,s,CH3-19); 0.65 (1H,m,H-9). 13C NMR
(CDCl5, 62.9 MHz): & 119.43 (C17); 71.15 (C3); 65.09 (C20); 64.46
(C21); 54.08 (C9); 50.27 (C14); 45.89 (C13); 44.77 (C5); 38.07 (C4);
36.97 (C1); 35.68 (C8); 35.44 (C10); 34.11 (C16); 31.38 (C12); 31.27
(C2); 30.64 (C7); 28.51 (C6); 22.58 (C11); 20.59 (C15); 14.35 (C18);
12.25 (C19). mz 334 (M*).

5a-Androstan-3-one-17-ethyleneketal. (3): Jones' reagent (2 ml)
was added slowly to a solution of 1 g (30 mmol) of 2 in 40 ml of
acetone (40 ml) between 8 and 10 °C. Excess of the oxidant was
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removed with 10 % metabisulfite solution (20 ml). After adding 160
ml of water, the main product was obtained by filtration. Yield 0.7 g
(71 %). m.p. 179-180 °C. 'H NMR (CDCl;, 250 MHz): & 3.85
(4H,m,CH,—CH,); 0.98 (3H,s,CH3-19); 0.84 (3H,s,CH;-18); 0.76
(1H,m,H-9).13C NMR (CDCl3, 62.9 MHz): 5 211.96 (C3); 119.26
(C17); 65.13 (C20); 64.46 (C21); 53.53 (C9); 50.06 (C14); 48.84
(C13); 46.57 (C5); 44.61 (C4); 38.49 (C1); 38.08 (C2); 35.60 (C10);
35.56 (C8); 34.08 (C16); 30.91 (C12); 30.51 (C7); 28.72 (C6); 22.57
(C11); 20.78 (C15); 14.33 (C18); 11.39 (C19). m'z 332 (M*)
5a-Androstan-17-ethyl eneketal -3-oxime (4): A mixture of 2.3 g of
3 (6.9 mmol), in pyridine (23 ml) and (0.0115 mol) of hydroxylamine
hydrochloride (0.8g) was stirred at room temperature for 4 hours.
The reaction mixture was poured into water (230 ml) and the main
product was obtained by filtration. Yield 2.4 g (100 %). m.p. 220221
°C. 'H NMR (CDCl3, 250 MHz): 5 8.05 (1H,s.aNOH); 3.85
(4H,m,CH,—CH,); 0.90 (3H,s,CHs-19); 0.84 (3H,s,CH5-18); 0.72
(1H,m,H-9). 13C NMR (CDCl;, 62.9 MHz): & 161.38 (C3); 119.33
(C17); 65.14 (C20); 64.48 (C21); 53.58 (C9); 50.13 (C14); 45.83
(C13); 45.22 (C5); 38.20 (C2); 37.09 (C1); 36.12 (C10); 35.57 (C8);
34.09 (C16); 30.92 (C12); 30.55 (C7); 28.63 (C6); 28.39 (C4); 22.57
(C11); 20.56 (C15); 14.36 (C18); 11.43 (C19). m'z 347 (M*)
3B-amine-5a-androstan-17-one (5): A mixture of 1 g (2.9 mmol)
of 4 and 2-propanol (75 ml) was heated to reflux. Sodium (6.25g) was
added slowly keeping the mixture refluxing for 4 hours. When the
reaction was finished, it was cooled to room temperature, and added
to asolution of 25 % acetic acid until pH 4. The organic solvent was
removed in vacuum and the main product was obtained by filtration.
Yield 0.4 g (91 %) m.p. 167-168 °C. 1H NMR (CDCl3, 250 MHz): &
3.13 (1H,s.aH-3); 1.78 (2H,sNH,); 0.86 (3H,s,CH5-19); 0.86
(3H,5,CH5-18); 0.70 (1H,m,H-9). 13C NMR (CDCl;, 62.9 MHz): &
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221.06 (C17); 54.07 (C14); 53.20 (C9); 51.29 (C3); 47.70 (C13);
44,98 (C5); 36.56 (C1); 35.77 (C16); 35.53 (C10); 34.90 (C8); 31.60
(C4); 31.43 (C12); 30.63 (C2); 27.95 (C6); 23.35 (C7); 21.71 (C15);
20.35 (C11), 13.79 (C19); 12.20 (C18). mVz 289 (M*)
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