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In an earlier publication (l), the Wittig reaction was assumed 

to be a stereo-unselective carbonyl olefination. Recently Bergelson 

and Shemyakin (2) have pointed out the possibility of controlling the 

steric course in the reaction by appropriate selection of the 

environmental conditions and the structure of the reactants, The 

olefination by means of the phosphonate carbanion modification of 

Wittig reaction, on the other hand, has been reported to furnish a 

great preponderance of olefin (3). There seems to be a 

considerable difference in stereospecificity between phosphcnate 

carbanions and phosphorous ylids. 

The stereochemistry of the Wittig reaction in the steroid field 

does not appear to have been studied (4, 5). We first explored the 

stereospecific olefination on steroid 3-ketones with phosphonate 

carbanion as outlined ti the chart. 
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'Ihe reaction of dihydrotestosterone (11 a) with diethylethoqcarbonyl- 

methylphosphonate (I) in an aprotic solvent e.g. glyme, dimethylformamide 

and bensene in the presence of NaH (equimol. to I) at room temperature 

exclusively afforded trans-3-etho~carbonylmethylene-Xdrandrostane-l'l/j- 

01(6)(111 a ; m.p. 182-184°;~max 226 v (&, 18,7OO);[d);+76; 17OO~m-~ 

(conjugated ester), 1642cm-' (c=c); 4.35K(c=+-)), whereas addition of 

LBuoK as Lewis base to the reaction resulted in preponderance of the 

cis-isomer (IFa ; m.p. - 82-84°;~max 226 y (6, 15. 6oo);[d];57; 1637cs1-~ 

(conjugated ester), 164Ocm-' (c=c); 4.4l-K(c=c&)). 
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It is noteworthy that the &-lsolper (IVa) uas also obtained from 

a mixed solution of IIa and BF3-etherate (as Leuls acid) when treated 

with I in the presence of NaH. The cis-trans ratio in the product was 

determined by gas chromatography. 

A decision between the structures IIIa and IVa for m and cis - 

isomers was not possible on the basis of I.R. aud N. H. R. spectra. 

On hydrolysis with methanol& KOH, IIIa and IVa gave 3-ylideneacetlc 

acids (IIIb and IW), respectively. T= configuration of IIIa as 

shown in the chart was proved by the fact that the acetate of IIIb 

(IIIC ; m.p. 227-9O; lbOcm-1 (17aAc), 168Ocm-1 (-COOH) and l.633& 

(c=c)) was converted to ther-lactone (V; n.p. 186-8°;~max 217 9 

(14,400); 175O~m-~ (d,P-unsaturatedr-la&one), 1729cm-1 (17aAc) snd 

l643cm-1 (c=c)) on treatment with Se02 in acetic anhydride at room 

temperature, whereas the acetate IVc (m.p. 157-600; 173Ocm-' (OAc), 

1678cm-' (-CCOH) and l633cm- 1 (c=c)) did not form ala&one on sinilsr 

treatment. 

It is further interesting to note that the reaction of IIa with I 

in ~~~~glyim in the presence of NsH (t*rr, mles to I) at 80' afforded 

A2 -androst.ene-3-yl-acetate (Via j m.p. 95-So; p-nitrobensoate; m.p. 

154-1564, 1720cni1 (unconjugated ester); 7.07'C(singlet,-C&-) and 4.552 

(multlplet, C-2 proton)) in quantitative yield, which on hydrolysis 

with methanolic KOH yieldedA2-androstene-3-yl-acetic acid (Vlb; m.p. 

22%30°; 1698~rn-~ (-OH)). Using a sindlsr reaction, 17d-methyl 

derivatives (VIc and VII) were also obtained froml'ld-methyldihydro- 

testosterone (IIb). 
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Sincp sxo-conjugated ester IIIa or IVa was not isomerizsd to Via by 

treatment wi;h acid (7), alkali or NaH in boiling solution, double bond 

migration fromd 
+- 

8x0 to&r-end0 apparently does not occur during the 

course of the Wittig reaction, although the reaction may proceed via an 

alternative miechaniam. 

Acknowledgmmt-We wish to thank Dr. S. Ose, Dr. H. Takamatsu and 

Dr. S. Umamot,o for their interest and many helpful discussions throughout 

the course of' this work. 

References 

1. (a) S. Trippett, Advances in Organic Chemistq ypL1, p83, N.Y. (1960). 

(b) U. Schoellkopf, Angew, Chem., a, 260 (1959). 

2. L. D. Bergelson and M. M. Shq&in, Pure & Aml. Chem. 2, 271 (1964); 

Tetrahedron 19, 149 (1963); Angew. Chem., 2p, l-l3 (1964). 
= 

3. (a) D. H. Wadsworth, 0. E. Shupp, E. J. Seus and J. A. Ford, J.Crg.Chsm., 

30, 680 (1965). 

(b) L. Homer, H. Hofflnann, H. Whippel and G. Klabre, Chem. Ber., $2, 

2499 (1959). 

4. A. K. Bose and R. T. Dahill, J.Grg.Chem., && ?05 (1965). 

5. G. Drefahl, K. Ponsold and H. Schick, Chem.Ber., s, 604 (1965). 

6. 3-Etho~c.~bonylmet~lene-5d-sndrostsne-l7~-ol reported by A.K. 

Bose et.aL (4), having m.p. 178-18O';(d~$ 59;kmsx 226 y (&, 16, loo), 

. 
might be impure IIIa contaminated by trace amounts of the cis isomer. - 

7. K. Irmschw, M. G. Kraft and K. Brueckner, J.Med.Chem., i, 345 (1964). 


