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Abstract: Thermal decomposition of steroidal 5a,8x-peroxides (such as 1)
resulted in bisfragmentation of the C(5)-C(10) and C(8)-C(9) bonds, and
elimination of acetic aecid, to produce a nevw type of bicyelie compounds, namely
5,10;8,9-diseco-steroid derivatives (such as 2 ). Some chemical transformationse

of product 2 are described.

Although there are several efficient methods for cleavage of the
steroidal C(5)-C(10)1 and C(8)-C(9)2 bond, these methods cannot effectively
induce fragmentation of both these bonds in the same molecule.3 We there-
fore anticipated another approach, namely if a reaction of the cycloreversion
type, such as the known thermal decomposition of saturated [2.2.2] -endoperoxi~

des4 (Scheme 1), were applied to steroidal 5a,8a-peroxides, it could result
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SCHEME 1

in the desired C(5)-C(10) and C(8)-C(9) bisfragmentation and formation of
hitherto unknown bicyclic systems (derived from steroids) containing a
l4-membered ring (fused to ring D) instead of the three fused 6-membered rings
A, B and C. Actually, in the present study, this was proven to be the case.
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When 5a,8a-peroxy-androstane-38,178-diol diacetate 15 (prepared by
singlet oxygenation of 38,17B-diacetoxy-androsta-5,7-diene6, followed by
diimide reduction4) was thermolyzed in boiling acetic acid under nitrogen for
28 hrs, it underwent the expected decomposition and, in addition, acetic
acid elimination, to produce (in about 20% yield) the diseco derivative 2, as
a single 3(4)E,9(10)E-stereoisomer (Scheme 2).7 This product was isolated

OAc

-AcOH
AcO

1 2 (E.E)

SCHEME 2

from the reaction mixture and purified by column chromatography on silica gela.

The stereochemistry of the A3—doub1e bond in compound 2 was determined
on the basis of 1H-NMR spectral data, the coupling constant, J=17 Hz, between
the olefinic C(3) and C(4) protons being taken as evidence of their mutual
E relationship. On the other hand, the E configuration at the A9—doub1e bond
was deduced from the reasonable aszsumption that the thermal decomposition of
the 50,8a-peroxide 1 proceeded as a concerted symmetry allowed -[ﬂ25+ﬂ2s+"25]-

~process.

Acid hydrolysis of the diseco-compound 2 afforded the 178-hydroxy deri-
vative 3 (in 67.5% yield), which, upon subsequent oxidation (with Killiani
acid), gave the corresponding 17-ketone 4 (in 87.7% yield) (Scheme 3).

CH,

CH,

2 hydrolysis

SCHEME 3
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Treatment of the diseco diketone 2 with 3 molar equivalents of m-chloro-
perbenzoic acid in the presence of NaHCO3 in dichloromethane-ether (1:1)
solution at room temperature resulted, first, in non-stereospecific epoxidation
of the A9—double bond with formation of ‘the stereocisomeric (9R,10R)- and
(95,105) -epoxides (5 and 6), which subsequently underwent the Baeyer-Villiger
oxidation to give, as final products, the corresponding 15-membered cyclic
(9R,10R)~ and (95,108)-epoxy-enol-lactones (7 and 8), in a ratio of about
1:1.2 (the total yield of both stereoisomers being 67.2%) (Scheme 4).7 In some
experiments epoxide 5 was isolated and quantitatively converted (with m-chloro-
perbenzoic acid, as described above) to the epoxy-enol-lactone 7.

7 (E; 9R.10R) 8 (E; 95.103)

SCHEME 4

Since the usual physical methods (IH-NMR, 13C—NMR and IR spectroscopy)

have shown to be inadequate for a complete configurational assignment at c(9)
and C(10) in products 5- 8, the tranas-(95,105)-configuration of the epoxide
ring in the epoxy-enol-lactone 8 was established by X-ray analysis (which also
revealed the E configuration at the A3-doub1e bond). In this way, indirectly,
the proposed E,E stereochemistry at the two double bonds of the l4-membered
ring in the diseco compound 2 was unequivocally confirmed.
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Similar bisfragmentation of the C(5)-C(10) and C(8)-C(9) bonds has been
accomplished also in some other steroid series (such as cholestane and 17-keto-
-androstane), indicating that thermal decomposition of steroidal 5a«,8a-peroxi-
des represents a general method for the formation of 5,10;8,9-diseco structures
of type 2. The preparation of such bicyclic systems and their further transfor-
mations (e.g. to 7 and 8) seem to be of particular interest because of the
possibility to correlate steroids with some other naturally occurring products
containing a l4-membered ring (for example cembrenoids,9 some derivatives of
which, isolated from marine organisms, possess significant cytotoxic and anti-
neoplastic activity) or a substituted 5-membered ring, which also can exert
important physiological activity.

Acknowledgements, The authors are grateful to the Serbian Academy of
Sciences and Arts and to the Serbian Research Fund for financial support.
They also wish to express their thanks to Mrs. G. Rihs for the X-ray analysis
of compound 8, to Dr. H. Fuhrer for measurement of and comments on NMR spectra,
and to Dr. J. Kalvoda (all from Ciba-Geigy Ltd., Basle, Switzerland) for helpful
discussions. A full and detailed report, with these authors, will soon be
published elsewhere.

REFERENCES AND NOTES

1. (a). M. Lj. Mihailovié, Lj. Lorenc, M. Ga$ié, M. Rogié, A. Melera and M.
Stefanovié, Tetrahedron, 22, 2345 (1966): (b) M. Akhtar and S. Marsh,
J. Chem. Soe., (C), 937 (1966): (c) F. H. Batzold and C. H. Robinson,
J. Org. Chem., 41, 312 (1976).

2. G. Snatzke and H.-W. Fehlhaber, 4nn.,663, 123 (1963).

3. Lj.Lorenc, M. Dabovié, M. Lj. Mihailovié and G. Pavlovié, Bull. Soe. Chim.
Beograd, 49, 221 (1984).

4. M. Balci, Chem. Rev.,81, 91 (1981), and references therein.

5. All new compounds (1 - 8) were fully characterized by elemental analysis
and spectral data.

6. W. G. Dauben and D. S. Fullerton, J. Org. Chem., 36, 3277 (1971).

7. The numbering in the diseco compounds 2 - 8, for the sake of clarity, is

that used in steroid systems.

8. Compound 2 (C, Hyo0,), Oll: MS - m/z 346 (M)); lu-NMR (360 MHz, CDC1,),

selected data: &§(ppm) 0.86 (s, H3C-18), 1.56 (s, H3C—19), 2.05 (s, AcO-17),
4.88 (t, H-17), 5.19 (t, H-9), 5.93 (d, H-4, J=17 Hz), 6.57 (dxt, H-3, J=17
and 8 Hz); '3c-NMR (20.1 MHz, CDCl,), selected data: &(ppm) 148.1 (C-3),
129.8 (C-4), 200.7 (C-5), 208.2 (C-8), 128.2 (C-9), 133.0 (C-10).

9, W. Fenical, in "Marine Natural Products", Vol II, ed. by P. J. Scheuer,
Academic Press, New York, 1978, pp. 187-200.

(Received in UK 7 November 1984)



