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With the intention of introducing the cortical side chain at dif- 

ferent ritea on the steroid nucleus, we have been interested in the prep- 

aration of unsaturated steroid esters. The Witttg reaction failed to 

tahe place between cholestan-3-one and the phosphorane I (11. Follow- 

ing the appearance of the report (2) that the triethyl phosphonoacetate 

(II) reacts under mild conditions with cyclohexanone to give ethyl cyclo- 

hexylidineacetate (III) in high yield, we studied the reaction of II 

with various steroid ketones. We wish to report here on the marhed selec- 

tivity that II shows in its reactions. 

Y 
K$i5)3P = cHC02C2H5 K2H50~2P-cH+xoc*H5 

I II 

0 =CH-CCCC,l3, 

III 

The reaction of cholestan-3-one with an excess of II in N,N-di- 

methylformamide in the presence of sodium ethoxide (equimolar to I) at 

room temperature afforded ethyl cholestanylidene acetate (3) (IV), 

m.p. S4-S5O, in 94% yield. On the basis of N.&Q. spectra it was estab- 

lished that only one isomer was formed in this reaction. It is inter- 

esting to note that on hydrolysis IV gives the same acid as was ob- 

tained by Milas and Priesling (41 from cholestan-3-one and ethoxy- 
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ecetylen.. 

Ditiydrote8toeterou end II geve a neerly theoretic.1 yfeld oi 

tke a 
119 

-unutur.t.d ester V. m-p. 177-178'. Copreetu-3-ou .I.0 

end.-t imile r..ctio. with II to yi.ld . liquid utm (VI) which 

we. kydrc4ye.d to the .cid VII, ..p. 162-163'. 
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VI 
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(c693p = a2 
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; 5p-8 
& 
I 

: 5 p-n CODW5 IX 

1n their study of the Uittig ructien of verioee l teroid ketoue 

with the phoepkorene VIII, Sondkeimer endMeekoelem (5) were able to 

introdecs . methylen. group at veriou. poritieu--.uch u C3. C,, C12, 

Cl, end Cz,,--in 30-80x yield. In comtruttotke ph0.phor.u VIII, tke 

plo.phonat.. II proved to be very eelactive. The, utreumetkyletker 

end dehydroepiendroetero.. ecetete completely feiled to ruut with the 

pho.pkonat. II. Wkea endreetene-3,17-dioee vu tr..t.d with u Qeu. 

of II. reaction took piece l lectively with tke 3-keto group lee6fmg 

to the foxUtioa L 62% yield of tke uutereted ketueter IX. m.p. 

1S6-157°. which vu l tereockemiully memeo.. e. tk. beei. or ft. 

N.M.P. l pectin. plu l eck .pp.rutly uki8d.r.d k&a.. u 38- 

.o.toxychh.t.n.-6-one ad 3p -...texyakeleeten-7-o vere uructiv. 
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toward II. The reaction 

an unsaturated keteeeter 

Steroids - I %l 

of ckoleatane-3.17-dione with II aftorded 

(x), ..p. 99-100' (dec.), in good yield. A 

&cLsion between the altamatLve rtructmrm X and XI did not seem 

fearible on the buia of I.B. and U.W.B. rpectra. The physical meaemre- 

meat that promLed to diatinguiah between X and XI appeared to be opti- 

cal rotetory dfepereh. Choleeten-3-one he been reported to give e 

strong poeitive Cotta8 effect corm while a moderately strong negetive 

Cotton effect curve ia given by 3 
P 
-acetorycholastae-7-one (6). For 

the unsaturated e8ter IV. we have found the rotatory diapersion cwve 

to be . positive plain C"Ne. One can therefore expect * negative 

Cotton eLfact for X and a po#fti.ve Cotton effect for XI, rerpectively. 

The O.&D. of th tuuaterated ketoeater actually showed a weak nega- 

tive Cotton effect which indicated the rtracture X to be correct. 

X XI 

The uuatmrated eater IV was reduced with lithium aluminum 

bydrlde amd acetylated to give the interradiate XII. Oxidation by the 

method deecribed by Netken. Blegerleie end Bogg (7) converted XII in 

30% yield kto XIII, r.p. 166-169', which ia a steroid with a cortical 

side chin et C3. IMing rkiler reeetions, VI ~a8 converted to XIV, r.p. 

144-1450. the sr)-analog of XIII. 

Dvolaitrky, Kagae and Jacqeu (6) have reported that 3p-acetyl- 

17 
P 
-acetor@a(-eedrocltane (XV) give* a positive Cotton effect curve 



962 Steroids - I No.15 

[q]305 + 322' (peak) . Since compound XIII also shows a positive 

Cotton effect CQl307 + 19S" (peak) , we are assigning the 3 
8 
-con- 

figuration to the Cc-acetoxyacetyl side chain (stereoformula XVI). 

O\ CH3% 

0 

C 

XIII sa-H 
XIV Se-H 

bAC 
OH 

xv XVI 

It is interesting to note that during the oxidation of XII. the 

bulkier substituent at C3 assumes the more stable equatorial conforma- 

tion, but the catalytic hydrogenation of IV leads to a nearly equal 

mixture OE 3oC- and 3p- derivatives. 

Further work with steroid ketones and diverse phosphonate esters 

is in progress. 
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