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(Reoeired 25 July 1962; In rerlred form 20 Soptomboc 1962) 

TBE rynthesle of Al6 derivatives of andrortane rtartlng from ea8lly 
available 17 oxy or 0x0 derivative8 ha8 been lug8ly lntertlgated'. 

Sondhelmer et‘ developed a oontenlent way, lnrolrlng 8 four dtepa 

8ynthe8lr from 17 keto derlratlrer of androatane. 

Recently in our laboratory we aohlered the synthea183 of A 16 

andro8tene8 through hydroboratlon of enolderlratlte~ of 17 keto OOB- 

pounda, followed by treatment of the reaotlon mixture with aoetlo 

anhydride, and Barton reported4 a three step8 8yntheal8 from 17 

ketone8, lnvolrlng oxidation with Iodine of hpdraronos of 17 ketoner, 

and reduotlon of the resulting rinll Iodide with rodlum and ethanol. 

In the oourae of a research on the redaotlon of to8ylhydrarone8 

of ketone8 and aldehydes with LlAlH4, we remarked that torylhydra- 

sone8 of 17 keto aterolds, by treating with LIAlH4 ln tetrahydrcbhlane, 

give a 60-76 yield of the corresponding A 16 5 unraturated derivatlve8. 

1 L.F. Iriecrer, Y. Fieser, Steroid8 p. 526 Reinhold (1959). 
2 

F. Sondhelmer, 0. Manoera, Y. Urqulsa, 0. Borenkranr, J. Amer. Chem. 
&. 12, 4145 (1955). 

3 - L. Cagllotl, 0. Calnelll, 0. Maina, A. Selra, Gasa. Chlm. Ital. a, 
309 (1962). 

4 D.H.R. Rarton, R.P. 0 Brlen, S. Sternhell, J.Chem.Soo. 470 (1962). 
5 In other oa8er the reaotlon follow8 another route: for ln8tmoe, 
oholeetan-3 one and oopro8tan-3 one tO8yl~draSone8 are redu88d br 
LlAlE, to ohole8tane and oopro8tme (L.Cagllotl, Y.hgi, unpublished). 
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The tosylhydraaone of 17-keto-3 p-aoetoy-56i -androstane (m.p. 

175OT refluxed overnight In dry tetrahydrofurane with an excess of 

LiAlH 
4 
, after careful destruction of exoess hydride and extra&Ion 

with ether, gave a 70% yield ofA16-5a androsten-3e 01 (I) (m.p. 

123',[a] p" + 16'; found: c, 83,22; H, 11,28. C19H300 requires C, 

83,15; H, 11,02$), identified with an authentic specimen. Reduotlon 

of (I) with Pd charcoal, after adsorption of I mol H2, gave a produot 

(II) (m.p. 148°&]~o = - lo; found: C, 82.79; Ii, 11,88. C19H320 

requires C, 82,54; H, 11,66$) identical to an authentic speolmen of 

3g-hydroxy-5-d-androstane. 

The reaction was extended to the tosylbydrasone of eetrone 

methylether'l (III). Treatment of (III) in the above mentioned oondi- 

tions, after working up with ether, gave a 60-70s yield of a compound 

(IV) (m.p. 63".[0t]F' + 113O; found: C, 84,93; H, 9,05. C19H240 

requires C, 85,O2; H, 9,01$), the 3-methoxy-1,3,5(10), 16-estratetra- 

ene. (IV), after treatment with 080 4 
in ether - pyridine and working 

In general tosylhydrazones are nicely crystalline compounds, rapid- 
ly available from ketones by boiling them in a methanollo solution 
with an excess of p-toluensulphonyl hydraoine. As a result of cool- 
ing, the tosylhydrasones cryetalliae out in an almost pure form. 

W.F. Johns, J. Om. Chem. 2&, 4583 (1961). 
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up of osmate ester with mannlte in alkali, gave a nicely oryatalllne 

dial (V) (m.p. 158-160°,[o(]~o + 48'; found; C, 75,52; Ii, 0,60. 

C19H260J requires C, 75 (46; H, 8,67$), the 16 U -17ti dihydroxy-5 

metboxy-1,5,5(10) estratriene. 

Reduction of (IV) with Pd charooal In ethanol, after adsorption 

of 1,l mol, H 2, furnished a product (VI) (m.p. 75-76’,[a]y” + 87'; 

found: C, 84,54; H, 9,89. C19H260 requires C, 84,39; H, y,69$ which 

was identified with an authentic specimen of 3 methoxy-l,j,5(10)- 

estratriene. 

Also in this case the reaction of a 17 keto tosylhydrasone with 

LiA1R4 leads to the formation of a a 16-17 double bond, 8 without 

rearrangement of the adjacent methyl group. This ia noteworthy, if 

we consider that treatment of (III) with Ra in ethylenglyool leads 7 , 

through migration of the methyl group, to the 178 -methyl-3 methoxy- 

-18 norestra-l,j,s(lO), 13(14)-tetraene and other Isomers. 

The above described reaction oonetitutes a rapid way to n 16 

androstenes from the easily available 17 keto androstanee, and tseemm 

to have some convenience over the methods used hitherto. 

Full details of this work will be published elsewhere. 
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8 An attempted conversion of 3e -bydroxyandrost-5en-17one into andro- 
sta-5-16-dlen-3/l 01 by reaction of its toluenp-sulphonylhydrasone 
with sodium in ethylene glyool furnished after aoetylation 38 - 
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