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Abstract: A new and simple opening of the sapogenin qiroketal si& chain by Dh4LlO as 
oqfknctionalizing agent, with the aim to get an easy approach to steroidal functionalized side 
chui~fiom natural cornpout& available in large amounts, is reported 

Dioxiranes, new and powerful oxidants, have shown a great efFectiveness and utility in the selective 
oxyfunctionahzation of steroids, as reported for the hydromtion at the benzylic Cg of estronel, at C25 of 

cholestane derivativesz, at Cg of cholanic acids3, and at Cl4 and C 17 of pregnane and androstane steroidSI. 

Continuing our study on the site-selective oxyhmctionalization of steroids by dioxiranes we tested the 
chemical behaviour of other natural compounds, sapogenins. These last are in t%ct available in large amounts in 

nature, and for this reason they are well used as starting material in a number of industrial process for the 

synthesis of bioactive steroids such as cortison$. 

We report here a new and simple opening of the spiroketal side chain of sapogenins in high yields and 

mild reaction conditions by oxyfbnctionaliition of the activated ethereal carbon6 with DMDO. 

Tigogenin acetate 1 (scheme 1) was selectively oxyGmtlonalized at C16-H bond to give the 

corresponding C16 hemiketal4 as the only product (r.t., 2 h, 95% yield). 

In the same way hecogenin 2 and 5,6dibromodiosgenin 3 were converted into the corresponding Cl6 

hem&et& 5 and 6 (r-t., 2 h, >9O?A yield). Subsequent treatment in very mild conditions (40°C) with acetic 

anhydride in acetic acid of the formed C22, and Cl6 hemiketals gave the corresponding 16,22-dioxo-27- 

acetoxycholestane derivatives 7,8 and 9 in quantitative yields. 

In the case of diosgenin acetate 10, having the C5-C6 double bond, the oxidation with 1 mole of DMDO 

led exclusively to the 5,depoxides. The addition of a second mole of the reagent led to the oxySmction&ation 

at Cl6 to give the epoxyhemiketal 11. The acetolysis of 11 in very mild condition, led to 12 as the only 

product, the oxirane ring been untouched. 

To investigate the selectivi~ of DMDO toward different-activated C-H bonds, we prepared 13, which has 

two dif&rent C-H ethereal bonds at Cl6 and C22, by hydrogenolysis of dlosgenin (scheme 2). 13 was 
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selectively oxyfimctionalii at C!16-H bond by a molar amount of DMDO to give the hemiketal 14 (OT, 4 h, 

84% yield). 

Scheme1 
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This is probably due to a less hindered steric enviroment at Cl6 position compared to the C22 one. 14 

showed to be stable in mild acidic conditions (dil. HCl), but gave a mixture of products in the presence of 

strong acids such as cont. H2SO4. Nevertheless we obtained an interesting opening of the hemiketalic moiety 

by reaction with p-toluenesulphonic acid supported on silica gel’ which yielded 15 via initial hydrolysis of the 

acetate at C26. 

Otherwise, treatment of 14 with DMDO led directly to the dioxoderivative 7, probably via the 

dihydroxylated intermediate 16. 

Scheme 2 

I DhlDO 

16 7 

Since the operative conditions of other degradations of sapogenins, like that reported from Markerg, are 

very harsh (24OT, Ac20, AcOH), we claim that our method, via DMDO, is an approach to alternative 

oxidative degradations in two synthetic steps to give steroidal-finctionaJii side chains. 
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