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The syntheses of a C-4:C-6 furano-steroid by the base-catalysed cyclization of 6a-acetoxyandrost-4-ene-
3,17-dione and of a C-4:C-6 tetrahydrofuran by the cyclization of 3b,6b-dihydroxy-4b-hydroxymethyl-
androstan-17-one, are described.

Demethoxyviridin 1 has been reported1 to be a potent
inhibitor of the formation of inositol 1,4,5-triphosphate
which is an important messenger in the cell regulatory
process. The viridin family of steroidal antibiotics are
characterized by the presence of a furan ring bridging
C-4 and C-6.2 It has been suggested3 that their biological
activity is associated with the presence of this moiety.
Despite the fact that in the biosynthesis of the steroids,
the C-4 methyl groups are removed by an oxidative process,
C-40^C-6 furano-steroids are relatively rare as natural pro-
ducts. We have therefore explored some methods for the
introduction of a furan and a tetrahydrofuran ring between
C-4 and C-6 in the androstane series.
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3 R = Ac
4 R = H

5 R = α-H, β-OAc
6 R = α-H, β-OH
7 R = O

  8 R = α-H, β-OAc
  9 R = α-OAc, β-H
10 R = α-OH, β-H
11 R = α-H, β-OH

The furan 12 was prepared as a simple demethoxyviridin
model from the readily available dehydroisoandrosterone
2 following a method described previously4 for testosterone
acetate. In our case the furan ring was formed by the
intramolecular base-catalysed cyclization of 6a-acetoxy-
androst-4-ene-3,17-dione 9. Acetolysis of 3b-acetoxy-5a,6a-
epoxyandrostan-17-one 3 gave the 3b,6b-diacetate 5.5

Selective hydrolysis of the more exposed equatorial
3b-acetate with tetracyanoethylene in methanol6 and
oxidation of the 3b-hydroxy group in 6 a¡orded the

3-ketone 7. Dehydration of the 5a-hydroxy group with
thionyl chloride a¡orded 6b-acetoxyandrost-4-ene-3,17-
dione 8.7 Epimerization of the 6b-acetate with hydrobromic
acid in acetic acid gave the equatorial 6a-acetate 9.8 A more
direct method involved the Swern oxidation9 of the epoxide
4 of dehydroisoandrosterone which gave, inter alia, a
mixture of the 6a- and 6b-hydroxyandrost-4-ene-3,17-diones
10 and 11. This crude mixture was acetylated and
isomerized to a¡ord the 6a-acetate 9. Cyclization to form
the furan 12 was achieved by treatment of 9 with sodium
hydride in re£uxing xylene.
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15 R = H
16 R = Si(Me)2CH2Br

18 R = Ac
19 R = H
20 R = Si(Me)2CH2Br

21 R1 = R2 = H
22 R1 = Ac, R2 = H
23 R1 = H, R2 = Ac
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The C-40^C-6 tetrahydrofuran ring was constructed via a
4-hydroxymethyl derivative using the Stork procedure.10;11

Androst-5-en-17-one was converted to 6b-hydroxyandrost-
4-en-17-one 15 via the 5a,6a-epoxide, acetolysis, elimination
and hydrolysis of the 6b-acetate 14.12 Although radical
cyclization of the 6b-(bromomethyl)dimethylsilyl ether 16
led to the formation of the cyclic silyl ether 17 on treatment
with tri-n-butyltin hydride and AIBN, the oxidative removal
of the silicon was unsuccessful. However substitution at C-4
was achieved from the 3b-alcohol 19 which was obtained by
the selective hydrolysis of the diacetate 18. Treatment of the
3b-(bromomethyl)dimethylsilyl ether 20 with tri-n-butyltin
hydride and AIBN followed by oxidative hydrolysis of
the silyl ether led to the triol 21. The major product of this* To receive any correspondence.
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reaction sequence was the 4b-acetoxymethyl derivative 22 in
which an acyl migration from C-6 in 23, has occurred.
Although dehydration of the 6b-alcohol occurred in the
presence of toluene-p-sulfonic acid to form 24, the triol
was cyclized to form the tetrahydrofuran 25 using
toluene-p-sulfonyl chloride in pyridine.

I.K. thanks the Turkish Government for ¢nancial
support.

Techniques used: 1H NMR, IR, chromatography

References: 14

Received, 20th June 1999; Accepted, 21st July 1999
Paper E/9/05258E

References cited in this synopsis
1 R. W. Bonser, N. T. Thompson, R. W. Randall, J. E. Tareson,

G. D. Spacey, H. F. Hodson and L. G. Garland, Br. J.
Pharmacol., 1991, 103, 1237.

2 For a review see, J. R. Hanson, Nat. Prod. Rep., 1995, 12, 381.
3 W. Hae£iger, Z. Kis and D. Hauser, Helv. Chim. Acta, 1975,

58, 1620.
4 T. Komeno, S. Ishihara, K. Takigawa, H. Itani and H.

Iwakura, Chem. Pharm. Bull., 1969, 17, 2586.
5 M. Ehrenstein and M. T. Decker, J. Org. Chem., 1940, 5, 544.
6 J. R. Hanson, C. Uyanik and K. Yildirim, J. Chem. Res. (S),

1998, 580.
7 R. D. Burnett and D. N. Kirk, J. Chem. Soc., Perkin Trans. 1,

1973, 1830.
8 C. P. Balant and M. Ehrenstein, J. Org. Chem., 1952, 17, 1587.
9 A. J. Mancuso and D. Swern, Synthesis, 1981, 165.
10 H. Nishiyama, T. Kitajima, M. Matsumoto and K. Itoh, J.

Org. Chem., 1984, 49, 2298.
11 G. Stork and M. J. So¢a, J. Am. Chem. Soc., 1986, 108, 6826.
12 N. T. Flaih and J. R. Hanson, J. Chem. Soc., Perkin Trans. 1,

1990, 2667.

J. CHEM. RESEARCH (S), 1999 639


