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Summary: During the attempted preparation of the p-toluenesulphonylhydrazone of enone 2 it has been 

established that a reductive side reaction occurs - probably brought about by di-imide, arising from the 

thermal decomposition of p-toluenesulphonylhydrazine. 

In connection with our studies 1 directed towards the photochemistry of lanostadiene derivatives, we 

sought an improved route to 3&acetoxylanosta-5,7-diene (3) which would be readily applicable to 

formation of a hitherto unknown lanostone analogue of vitamin Ds. A four step synthesis of diene 3 was 

described by Barton and Thomas2 starting from 7-ketone la but the overall yield was only 11%. Thus, - 

reduction of enone 2a, obtained by Se02 oxidation of &, with LiAlH, followed by acid-catalyzed - 

dehydration and re-acetylotion afforded 2. Since the yield of the first step (& + 2) was excellent, 

we were encouraged to examine a different approach for the conversion of 2a to 3 through a modified - - 

Bamford-Stevens reactions of the tosylhydrazone derivative of 2. 

The g/3-unsaturated ketone g4 ([a]: -34.4O, CHCI,, m.p. 191-192%; lit?: m.p. 188-189oC, 

[aI D -370, CHCI,) was obtained by oxidation of la according to the procedure of Barton and Thomas2. - 

In our hands however the reaction failed to provide 80% yield of 2a as reported by the authors ond we - 

obtained two by-products 4 and 5 in respective yields of 20% and 2%. The known5 trienone 5 (m.p. - - 

196-198oC, [a]: +61.2O, CHCI,) was isoloted by column chromatography on silica-gel, but 8@-hydroxy- 

ketone 4 could only be separated from 20 by fractional crystaIIization6. 

The structural assignment of 4 (m.p. 171-1730~, [(u] z -15. lo, CHCI,) is based both upon spectral 

data7 and o mechanistic rationale. A comparison of DC-NMR spectra of 2a9 ond 4 was particularly - 

informative. Considerable deshielding effects observed in 4 for C-8 (A6~29.7 ppm), C-18 (A6~2.3 ppm) 

and C-19 (AS=5.1 ppm) strongly supported the presence of an 8&hydroxyl moiety. 
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The reaction of enone 5 with tosylhydmzine m was initially performed in protic solvents as recommended3. 

The starting compound 2 was recovered unchanged after prolonged (up to 20 hrs) reflux with tosylhydra- 

zine in methanol or acetic acid. The only observable process, which occurred in ethanol containing traces 

of HCI, was the steady hydrolysis of the 3&acetate moiety. Upon further investigation, it was realized 

that the choice of solvent was critical to the course of the reaction. Whilst an unsepamble, complex 

mixture of products was obtained when the reaction was carried out in n-butanol (2 hn) , these problems 

were not in evidence when the aprotlc solvent toluene was used. In the latter case, the reaction (2 hn) 

resulted in the build up of a major, polar product lb (40%) which was sepamted from the unreacted 2a - - 

(3oo/o) by column chromatography on silica-gel. We have found that prolonged heating resulted in 

considerably diminished yields of lb. The fairly unstable tosylhydrazone lb (m.p. 187-15QsC, dec.) - - 

was shown to be identical with the substance prepared by the reaction of 7-ketone la with tosylhydrazine - 

in refluxing toluene. Treatment of lb (1 mmol) with LiH (1 g) in toluene (20 ccm) at reflux for 1 h - 

gave after chromatographic purification the expected 3B_acetoxylanost-7-ene (6; m.p. M-147% ) , 

which was shown to be identical with an authentic specimen 11. 
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The unexpected reduction of the C,-Cd double bond in g and/or gn could be explained by 

assuming that under the reaction conditions di-imide was generated. This, in turn, implies that the thermal 

decomposition of tosylhydmzine occurs under milder conditions than those previously described n. Such an 

explanation was further supported by the fact that sulphur-containing aromatic by-products z (m.p. 

76-77%; lit?: m. p. 76%) and! (m.p. 45.5-460c; litp. m.p. 45-46%) were usually isolated, in 

variable amounts, from the large scale reactions of 2a with tosylhydmzine. - 

Blank experiments, performed in the absence of steroid m, showed that a slow decomposition of 

tosylhydrazine occurs also even at 80%. Increase in the temperature of reaction markedly enhanced the 

decomposition rate and favoured the formation of disulfide 8. In a polar solvent (n-butanol ) the thermolysis 

is a relatively slow process and the presence of hydra&e 17 in the reaction mixture has been established 

according to the method of Pesez and Pettit l*. It is likely therefore, that the reduction of 7 with hydmzine 

accounts, to some extent, for the enhanced proportion of disulfide 8 in the extracted neutral products. 

We have confirmed that the reaction of thiosulphonate z with hydmzine proceeds smoothly under the 

reaction conditions to give disulfide 2 as the sole product. 

In conclusion, we hove demonstrated that the p-toluenesulphonylhydmzone derivatives of unreactive 

ketones may be prepared in toluene, provided that no function is present in the molecule which may 

undergo reduction with di-imide. It is also worthy of note that this work lays open an attractive possibility 

for the three step conversion of commonly available steroidal 5-enes into the isomeric AT-olefins via - 

intermediate 7-keto tosylhydrazones. 
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