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Structure of Purprogenin

In 1960, Satoh, ef al., reported the isolation of purpronin from Digitalis purpurea L.,V
‘which upon acid hydrolysis, afforded purprogenin (1) that was correlated to purpnigenin.?”
The structure of purpnigenin was established as 38,148,15a-trihydroxypregn-5-en-20-one
by synthetic way.? The position of the additional carbonyl group was assigned to be at
‘C-12 due to the stability on alumina.®

We now wish to describe the establishment of the position of the carbonyl group by
partial synthesis of 148,15a-dihydroxy-5-pregna-3,12,20-trione (V) from hecogenin acetate.
Hecogenin acetate was converted to 38,123-dihydroxy-5a-pregn-16-en-20-one-3-monoacetate
(II) according to the procedures by Cameron, ef al.,¥ and Adams, ef al.,” and this product
was treated with dibromodimethylhydantoin to give 38,123-dihydroxy-5a-pregn-14,16-dien-
20-one-3-monoacetate (I),** m.p. 223~225°, [(a)% +288° (¢=0.28 in CHCl,), C,;H;,0,, UV
2% mp (loge): 315 (4.01), IR v} cm™ : 3460 and 3340 (OH), 1736 (OAc), 1610 and 1518
(conjugated dienone system), NMR (CDClL,) z: 9.02 (19-CH,), 8.88 (18-CH,), 7.55 (21-CH,),
6.95 (1H, q, J=11c.p.s., 8c.p.s., 12a proton), 3.89 (1H, t, J=2c.p.s., 15~vinyl proton), 2.57
(1H, d, J=2c.p.s., 16-vinyl proton). Epoxidation of Il with monoperphthalic acid gave
the 148,155-epoxide (V), m.p. 180~182° [a) +52.6°(c=0.19 in dioxane), C,;H;0;, UV
B9 mp (log ¢) ¢ 242 (3.93), IR v em™ : 3460 (OH), 1735 (OAc), 1655 and 1585 (a,f-
unsaturated ketone system), NMR (CDCl,) - : 9.08 (19-CH,), 8.74 (18-CH,), 7.58 (21-CHj),
6.1 (1H, d, J=1.5c.p.s., 15-proton bearing epoxide), 2.82 (1H, d, J=1.5c.p.s., 16-vinyl
proton), ORD® : (c=0.19 in dioxane), [a), (peak) +652.6°, [a]s, (trough)—355.2°. The
configuration of the epoxide was considered to be 148,158-type since the compound (V)
could be converted to 33,128,148-trihydroxy-5a-17-isopregnan-20-one-which had a stable
configuration” of the 17-side chain with a C/D cis juncture. The cleavage of the epoxide
ring in V with sulfuric acid in dioxane gave 4'-triol (V), m.p. 273~275° (al, +75°
(c=0.1 in dioxane), C,;H,,0,, UV 2E% mp (log ¢): 234.5(3.83), IR v cm™ : 3500 and
3300 (OH), 1745 (OAc), 1645 and 1610 («,B-unsaturated ketone system), NMR (CDCl;) 7 :
9.15 (19-CH,), 8.88 (18-CH,), 7.52 (21-CH,), 5.32 (1H, d, J=3c.p.s., 158 proton), 3.3 (1H, d,
J=38c.p.s., 16 proton), ORD® : (c=0.1 in dioxane), [a),, (peak) +2750° (a],;, (trough)
—1600°. These data indicate that the cleavage of the 148,155-epoxide of IV afforded a
148,15a~trans-diol grouping, as we reported.®

By hydrogenation with 5% palladium-charcoal in ethyl acetate~ethanol (1:1), V afforded
the saturated triol (M), which had a negative Cotton effect in ORD curve. Treatment of
VI with 5% methanol-KOH afforded la and VIb (4:6). WVla: m.p. 236~238°, C,,H,,0;,
IR v em™ : 3500, 3380 and 3300 (OH), 1700 (side chain ketone), ORD : (c=0.1 in MeOH),

*1 Satisfactory analytical results wers obtained for all compounds described in this communication. Al
melting points were measured with a Kofler Hot Stage Microscope and are uncorrected.
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Ladyes (trough) —900°, (@, (peak) +1500°, (ol +100° WIb: m.p. 219~222° C, H,0O,, IR
v em™ ¢ 3400 (broad) (OH), 1685 (side chain ketone), ORD : (c=0.067 in MeOH), (aJy
(peak) +2037.5° (a7, (trough) —1052.2°, [l +44.7°.

Oxidation of la with chromium trioxide in acetone® gave a trione (VlI), m.p. 238.5~
240.5°, C,H,,0;, IR v cm™ : 3440 (OH), 1700 (6-membered ring ketone and side chain
ketone), NMR (CDCl) = : 8.90 (19-CH,), 8.84 (18-CH,), 7.63 (21-CH,), 5.72 (1H, q, J=6.7,
2 c.p.s., 15 proton), ORD: (c=0.081 in MeOH), [al,; (trough) —3506.1°, [a),,; (peak)
+3703.7°, [alss +148.1°. These characteristics correspond to the formula VI.

OH O ()}I 0 OH 0
(0}
0
AcO &) AcO q AcO (9
I I

v
} H*
OH 0 L
Hecogenin acetate Pd—C/H, |
OH Og OH OH
AcO g AcO g
' ¢ ~YH \ H v
i) }Wﬂ)z/He VI OH-
ii) CrO,—acetone
CI‘O3 CrC%
— Acetone —Acetone

HO

n

VIl Vila @ 17,—H
VI : 175—H

On the other hand purprogenin was hydrogenated with Adams catalyst in acetic acid,
and subsequently oxidized with chromium trioxide in acetone® giving a trione (Vll), which
was proved to be identical with the trione (M) derived from hecogenin by mixed melting
point, comparisons of thin-layer chromatography, mass spectra, and IR spectra. This
result established the position of the additional carbonyl group in purprogenin being at
C-12.
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9) A solution of 5.3g. CrOs and 8.0 g. H2SO4 in 40 ml. H,O.
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