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Variable temperature p.m .r. spectra have been observed for alkoxycarbonyl alkylidenephosphorans 

(1, Z = OR)’ and there is general agreement that the variation is due to infrequent rotation about the et-p 

carbon-carbon bond. At low temperatures, the pectra usually correspond to a mixture of cisoid and 

transoid conformers. 
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A second variable temperature effect which involves the et -protons of phosphorus ylides in general, 

has been observed 
2 

and shown 3,4 to be due to reversible prorona;ion by trace amounts of phosphonium salt. 

Two acyl methylenephosphorones2 showed this effect only. Restricted rotation about the O( - 
P 

carbon- 

carbon bond in phenacyl methylenephosphorane (1; Y=H, Z=Ph) was sought for in spectra run at low 

temperotures,3 but wets not observed. An analogous/J-keto sulphurane5 also did not give a variable 

temperature spectrum and o-olkylation gave two isomers which was taken to indicate that there is frequent 

rotation _ 

We now have evidence which shows conclusively that/%-keto alkylidenephosphanes are fixed in their 

geometry about the a 
-P 

carbon-carbon bond relative to the n.m.r. time scale. 

The p. m .r. spectrum of formyl methylenephosphorone (1; Y=Z=H)6 corresponds to that of a mixture of 

cisoid and transoid conformers, the former predominating. No coalescence is observed on raising the -- 

temperature to 1 50°. The variable temperature spectrum previously recorded2 is attributed to reversible 

protonotion. 
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Acetyl methylenephosphorone (1; Y=H, Z=Me) gives o p .m.r. spectrum indicating only one 

conformer in chloroform and benzene. The methyl group oppeors OS a doublet i’JPH= I .8 Hz at 60 and 

108 MHz) at r 7.93 p.p.m. in dauteriochloroform. The chemical shift and the magnitude of the 

coupling constant of the a-proton, (Z 6.33 p.p .m ., JPCH = 27 Hz) indicates that the conformer is cisaid. 

The p.m.r. spectra of the aroyl methylenephasphoranes (la -c) show two sharp methyl resonances (see 

Table) which da not coalesce below 1 SO”. In one case, (la in CDCl3) the two methyl resonances coincide 

at 7” and 3.Sa, but the signals remain sharp, before and ofter coincidence. The high field resonances are 

attributed to the transoid conformer on account-- of the strong shielding by the triphenylphasphonium group. 

Table 

P.m.r. spectra of keto alkylidenephophoranes 

Compound Solvent TeTgerzture 
V; 

lo Y = CN, Z=mMeC6H4 C6H4C’2 +30° to +180° 7.8 7.9 3 : 1 

CDC13 -3Pto +&I0 7.65 7.69 1 : 1 
(at 10”) 

lb Y=PhCO, Z=mMeC6H4 CgH6 +30°to +1 5o” 8.0 8.05 3 : 2 

Ic Y=pN02C6H4C0, Z=Me C6H6 +3o”to +l 5o” 8.14. 8.36 3 ; 2 

The powerful withdrawing group Y in (lo-c) must reduce the barrier to rotation. Although rotation is not 

observed, peak intensities do vary with a change in solvent and temperature in accordance with changes in 

conformer population at a frequency slower than the n.m .r. time scale. 
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