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Reaction of nitric acid vlth unsaturated steroids under mild con- 

ditions Is known for a very long time and several authors have carried aut 

this reaction to prepare nltrosterolds l-3. In aw hands this reaction yielded 
a novel pro&et whose structure and mode of formation Is now elucidated. 

As a first step to prepare 6-ketocholestane required for some othg 
work, we carried out the long Imown nitric acid reaction on S-cholestaw I 

(R=H). TLC of the product showed tuo major spots and by chromatography on 

silica gel they were Isolated and Id~tlfied as (1) the expected 6_nitro- 

cholestane4 q .p. 119', 

151~53O, (4, -4z" 

(~1~ 1050, II (R=H), and (2) a ketol C&i& r.p. 

cholestane5, 

, which was eventually ld~tlfled as &-hydroxy-6-keto- 

III (R=H), by spectral and chtical data and by comparison ulth 

an authsatlc sample prepared by converting 5-tilestare to 5x, 6@-dlol and 

oaldlelng It with NBS to the ketol II15. 

To ascertain *ether this was a general reaction, nitration under the 

same conditions2 was repeated on a number of other steroid dsrlvatlves (Flg.1). 

In every case the 5<-hydroxy-6-keto-derlvatlve was invariably obtained uhoso 

Identity vas confirmed by 

varied from 13 to 130% of 

the mlulmm when R=OCH3. 

from the solution leaving \ /co \ 
R 

I 
R=A 

Independent synthesis. The yield of the ketol III 

the nltro compcund, the maximm bolng uha~ R=H and 

In some cases the a(-kdol crystalllsed out first 

the nltro compcund in the mother liquor. 

.*+A@ 

No2 

OAc or OCii3 
II m 

Fig.1 

or Cl or 08 or 

*Co-nlcation No.1499 from the National Chemical Laboratory, Poona 8,Inldia. 
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Besides acting as a strong acid, nitric acid la also know to Ionize 

to a small extat6 as per the equation 2HN03 + H2C + NO3- + N02’+ A reaction 

pathway was therefore mvlaaged as lu Fig.2 to obtain the a-ketol iron the 

nltrost erold. However, repetltlon of the nitration reaction with extended 

time or with small amount or added uater dld not lucrease the proportion of the 

4-ketol produced. FInally, when nitration was carrlad out with the pure 

Fig.2 

6-nitrosterold, only the nltrosteroid and no 4-ketol was obtained. Hence It 

was concluded that the nltrosterold 1s not an intermediate In the reaction, 

and the formation of the o(-ketol followed an indeptidant pathway. 

l%mlng nitric acid Is geuerally prepared by distllllng with rulphurlc 

acid and the former Is kuowa to contain oxides of nltrOgsR’ iacludlng the 

species NO+ l Au alternate mechanism was therefore awlsaged for the formatlou 

of the product as shown ln Flg.3. Oae simple way to test this hypothesis Is 

Fig.3 

to add au onion which may compete for the nwleophilllc addition at Cg to pro- 

duoe a new CS-swbstltuted compaund. Accordingly nitration of cholesteryl 
acetate was carried out with htalng nltrlc acid, vlth added sodium nitrite 

and acetlc acid. Chromatography of the reaction proact gave besides the 
6-titroeholesteryl acetate II (R=OAc) and a pnch reduced amount of the ketol 

III (R=OAc), a new product ~3f&6#2r m=p. 162O, (d)D -3a". 
Its IRmdNT 

spectra shoved the presence of the C3-equatorial acetate,(174B and 1240 cm 9 

a broad peak at 6 4.82 (1 H), a singlet at 6 1.96 (3 Ii), an additional acetate 

group (1755 cm -1 , singlet at 6 2.15, 3 H) and the presence of a nitrite ester 

(1640, 1580 cm% This compound was assigned structure IV, and was found to 

be ldemtlcal with the one synthesized as ln Flg.4. 



No. 54 
4705 

1, q$w 2, Ac20; 3, NOCI. 

Fig.4 

The mechanism of formation of this 

of the several pathways of the reaction of 

result in an oxidation product. 

product throws -0 light on on8 

nitric acid, which ultimately 
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