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Oxidation of Steroids by Microdrganisms. 19-Hydroxylation of Reichstein’s
Compound S by Corticium sasakii

It has been announced that enzymatic hydroxylation of steroids at 19-position is
effected in adrenal homogenate,” but there is no report that this reaction was conducted
by microorganisms.” In the present paper we wish to report microbiological hydroxy-
lation of Reichstein’s compound S (4-pregnene-17«,21-diol-3,20~dione) (I) at the 19-position
by Corticium sasakii.

In a previous communication,® Hasegawa, Takahashi, Nishikawa, and Hagiwara
reported that Corticium had effected the transformation of (I) into hydrocortisone (II),
11-epihydrocortisone (M), and an unidentified monohydroxy compound S (IV), which
showed the following constants: m.p. 233~236°, [a)% +127‘(dioxane); -+144°(EtOH);

N 2435 mp (€ 15,500).

We found that (IV) was identical with 19-hydroxy compound S, which was produced
by incubation of steroids in adrenal homogenate.”” The structure of (IV) was establish-
ed by the following reactions.

Oxidation of (IV) with sodium bismuthate gave 19-hydroxy-4-androstene-3,17-dione®
(V), m.p. 165~167°, Cal% +182°(CHCl,); Amek' w: 3.05(0OH), 5.78(17, C=0), 6.04(3, C=0),
6.19(4*). Amnal. Calcd. for C,H.,0O,: C, 75.46; H, 8.65. Found: C, 75.34; H, 8.50.
Oxidation of (V) with chromium trioxide in acetic acid yielded 19-oxo-4-androstene--
3,17-dione® (VI), m.p.* 129~133°, (@)} +269°(CHCly); Mmor® 244 mps (€ 11,900), A2 @ 5.75
(17, C=0), 5.81(10-CHO), 5.96(3, C=0), 6.18(4*). Amal. Calcd. for C,,H,,0,: C, 75.97;
H, 8.05. Found: C, 75.84; H, 8.30.

The structure of (VI) was supported by the fact that the contribution of the 10-
aldehyde group to the molecular rotation of this compound (AMD --228°) showed good
agreement with AMD calculated from other 19-oxosteroids in the literature.®
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* A.S. Meyer also obtained this substance as an amorphous product. Although its m.p. was not

reported, the infrared spectrum (Aﬁﬁfx) was in good agreement with that of our sample.
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Reduction of (IV) with zinc and acetic acid,” gave 19-hydroxydesoxycorticosterone®
(VI), m.p. 157°, Agaz w: 2.80, 2.90(OH), 5.88(20, C=0), 6.02(3, C=0), 6.20(4*). Anal.
Calcd. for C,,H;0,: C, 72,80; H, 8.73. Found: C, 72.52; H, 8.59. With acetic anhydr-
ide and pyridine, (VI) gave the 19,21-diacetate, m.p. 122~124°, (a8 +215°(CHCL,); A2
w : 5.75(acetate), 5.8. (20, C=0), 5.97(3, C=0), 6.20(4*, 8.18(C-O-C of acetate). Anal.
Caled. for C,;H,, 0, :- C, 69.74; H, 7.96. Found: C, 69.60; H, 8.01.

With acetic anhydride and pyridine, (IV) gave the 19,21-diacetate (VlI). Dehydroge-
" nation of (Vi) with selenium dioxide in fert-amyl alcohol gave 1,4-pregnadiene-17,19,21-
triol-3,20~dione 19,21-diacetate (IX), m.p. 179~181°, ()% +79°(dioxane); Ahma" 243 mu (&
15,500); Amix' w : 2.87 (OH), 5.71(acetate), 5.80(20, C=0), 6.00(3, C=0), 6.17, 6.21(4%*), 8.16
(C-O-C of acetate), 11.21 (4**). Anal. Calcd. for C,;H,,0,: C, 67.24; H, 7.68. Found : C,
67.01; H, 7.08.

The ultraviolet spectrum of (IX) in ethanolic alkaline solution,” however, showed a
maximum at 300 mp, which is a typical absorption of 3-hydroxyestra-1,3,5(10)-triene!®
(i.e. estrone and estradiol). N

Actually, with ethanolic potassium hydroxide or with ethanolic hydrochloric acid, (IX)
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yielded 3,17,21-trihydroxy-19-norpregna-1,3,5(10)-trien-20-one (X), m.p. 2255~229°
(decomp.), Ladt +80°(dioxane); Ao 280 m (€ 2,200); Amar w: 2.90(0H), 5.87(20, C=0), 6.21
(C=C). (All melting points are uncorrected.)
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