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The Formation of 6,19-Epoxy-3,5-cyclo-steroid

C19-Oxygenated steroids are of great use as intermediates for the preparation of the
biologically important C19-norsteroids. Now we wish to report the cleavage reaction of

6,19-epoxy-3,5-cyclo-steroid obtained from 6β-hydroxy-3,5-cyclo-steroid by the applica-

tion of the transannular reaction using lead tetraacetate. 1)

The treatment of 6β-hydroxy-3,5-cyclo-5α-androstan-17-one(I) 2) with lead tetra-

acetate in benzene solution and chromatographic separation of the product furnished,

in addition to the unchanged starting 6β-ol (I), ca. 25% yield of 6β,19-epoxy-3,5-cyclo-

5α-androstan-17-one (II), m.p. 137～138°, 〔α〕D+150.1°.*1 As expected from the struc-

tural analogy with 6β-alkoxy-3,5-cyclo-5α-steroids, (II) was smoothly solvolyzed in acidic

media to give 6β,19- or 3β,19-dioxygenated compounds in good yields, depending upon

the reaction conditions.
Thus, standing a solution of (II) in aq. acetone containing small amounts of sulfuric acid

at room temperature gave 6β,19-dihydroxy-3,5-cyclo-5α-androstan-17-one (III), m.p. 175～

175.5°, 〔α〕D+147.3°, on the other hand refiuxing the solution yielded the known 3β,19-

dihydroxyandrost-5-en-17-one (IV a), 3) m.p. 207～210°, 〔α〕D+8.8°, which also could be

derived from (III) in aq. acetone sulfuric acid mixture on heating. The treatment of (II) in
methanol-sulfuric acid at room temperature afforded a mixture of the methyl ether of
(III), m.p. 104～105°, 〔α 〕D+145.2°, and of (IV a), m.p. 145°, 〔α 〕D+8.6°, at C6- and C3-

positions, respectively; the latter exclusively being obtainable on refluxing the reaction
mixture.

When heated a solution of (II) in acetic acid with a small amount of conc. sulfuric
acid, there was obtailled 3β,19-diacetate of (IV a), m.p. 107～108°, 〔α〕D-40.7°. 3β,19-

Diformate of (IV a), m.p. 131～133°, was formed on similar treatment of (II) in a mixture

of 98% formic acid and conc. sulfuric acid. A solution of (II) in acetic acid in the

*1  Rotations were  measured in  CHCl3 solution  at 578mμ  with Zeiss'  Photoelectric  Precision Polari-

meter.
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presence of dil. sulfuric acid or BF3-etherate afforded a monoacetate (IV b), m.p. 160～

161°, 〔α〕D+3.9°, on standing at room temperature.

Oxidation of (III) in acetone solution with ca. two equiv. moles of Jones's reagent 4)

(the same reagent was used for all oxidation processes in this work) gave 10β-formyl-

3,5-cyclo-5α-estrane-6,17-dione (Va), m.p. 224～225°, 〔α〕D+108.5°; with the excess ox-

idizing agent both (III) and (Va) were converted into the corresponding 10β-carboxylic

acid (V b), m.p. 260～262°, 〔α〕D+118.7°. Direct oxidation of (II) regulating the amount

of the oxidation agent in a similar manner gave the compound (V a) or (V b) in high
yield.
The monoacetate (IV b) was smoothly oxidized into the corresponding 10β2-formyl

derivative (VI a), m.p. 148～150°, 〔α〕D-228.3°, but resisted to further oxidation even with

the excess oxidizing agent to give a low yield of the 10β-carboxylic acid (VI b), m.p. 253°

(decomp.), 〔α〕D-79.3°.

New substances encountered in this work mentioned above were characterized by
ultraviolet, infrared, and nuclear magnetic resonance spectra confirmatory of the struc-

tures presented, and satisfactory analytical data were obtained for all compounds. The
authors are currently undertaking studies on the preparation of C19-norsteroids starting

from the substances prepared here and the results will be reported shortly.
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Mutagenic Activity of 4-Hydroxyaminoquinoline 1-Oxide

4-Nitroquinoline 1-oxide (4NQO) and its related compounds are calling attention due
to the powerful mutagenic action. 1～3) Although, up to date, some postulations have

been presented to explain this activity, the mechanism has not been established une-

quivocally. In the present communication it is indicated that 4-hydroxyaminoquinoline
1-xide (4HAQO), one of the microbial reduction products of 4NQO 4) has mutagenic
activity on Aspergillus niger.

The spore suspension of A. niger strain W. prepared by the similar manner as

previously reported 1) was treated with various concentrations of 4HAQO・HCl at 28° for

24 hours. The aliquots of the suspension were plated on agar medium composed of
5% glucose, 0.5% peptone, 0.2% yeast, extract and 0.1% K2HPO4, and incubated for
72 hours at 28°. The appeared colonies were picked up at random on agar slants
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