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Synthesis of Purpnigenin

_ Purpnigenin is" a digitenol of the simplest structure initially isolated from Digitalis
purpurea L. leaves as a glycoside purpnin.? The structure 6 was determined by Ishii® by
identification of an oxidation product with unambiguously prepared authentic sample.
We wish here to describe the partial synthesis of purpnigenin starting with 3-acetoxypregna-
5,16-dien-20-one(1). Our synthetic method has its significance in that one may find general
applicability in the syntheses of other digitenols such as purprogenin.?

3f—Acetoxypregna-5,16-dien—20-one(l) was converted by the known method of Solo
and Singh? into 3f-acetoxypregna-5,14,16-trien-20-one(2). Saturation of the 16 double
bond in the trienone(2) was achieved by the reduction either with triphenyltin hydride or with
triethylsilane in the yields of 809,.9 38-Acetoxypregna-b5,14-dien-20-one(3) thus obtained
had mp 148—150°9 and showed the following spectral data that supported the structure;
nuclear magnetic resonance (NMR)?: 0.87 (18-H), 1.03 (19-H), 2.03 (OAc), 2.15 (21-H), 5.13
(15-H, peak width at half-height="5 cps), 5.38 (6-H, half-width=9 cps); infrared absorption
spectrum (IR) (KBr) cm1: 1738 (OAc), 1710 (20-one); ORD (¢=0.102, MeOH) [M]3 (mp):
4-3895 (311) (peak), —7230 (268) (trough).  The dienone 3 was then oxidized with an
equimolar amount of monoperphthalic acid giving a single monoepoxide, mp 158°, in the
yield of 6598 That thisis a 14,15-oxide was confirmed by NMR in which 15-H was observed
as a singlet at 8.31,% and 6-H at 5.28 as a broad peak with half height width of 9 cps. The
stereochemistry 4 was deduced from the known steric course of epomdatlonl") and supported
by ORD which showed positive Cotton effect (a=--103).1
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Hydrolytic cleavage of the epoxide ring in 4 was carried out with 1/3 n sulfuric acid in
aqueous dioxane at 30° for two days. Two major products, mp 241—243° and mp 184-—186°,
were isolated by fractional crystallization and alumina chromatography. The former com-
pound was identified as purpnigenin(6) by mixed melting point and by comparison of the
infrared spectrum with that of natural purpnigenin.'® Also consistent with the assigned
structure(6) were ORD (a=-52)'® and the following NMR (deuteriopyridine): 1.04 (18-H),
1.20 (19-H), 2.24 (21-H), 3.7 (3e-H, broad), 5.47 (6-H, b.), 6.15 (OH), 5.3—6.5 (overlapped
peak due to two hydroxyls nad 158-H, addition of D,0O gave a doublet of 154-H at 4.64 with
J=Dbcps). The latter product of lower melting point was assigned to 3-monoacetate(5) of
purpnigenin on the bases of the following spectral data; IR (CHCl;) cm~1: 3405 (OH), 1728
(OAc), 1698 (20-one); NMR: 0.97, 0.99 (18-H and 19-H), 2.02 (OAc), 2.24 (21-H), 3.75 (OH),
4.35 (156-H, d., J=6c¢ps), 5.40 (6-H). 3,15-Diacetate of purpnigenin prepared by the
usual way had mp 128—130°*% and gave the correct IR and NMR® that are consistent
with the structure.
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12) We are grateful to Dr. Satoh for his generous gift of purpnigenin.

13) For ORD of 17-epimeric 36,128,148,158,15a-tetrahydroxy—5a—pregnan—20-ones, see ref. 3).

14) The reported melting points are 150—153°2 and 127—130°/139—141°(double mp).1® The former datum
should read mp 137—139° according to a private communication from Dr. Satoh.
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