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Kuwajima and Mukaiysma2 assigned 0-phosphonlum betain 

structures, Ia and Ib (Table I), to the adducts formed in the 

reaction of trans-dibenzoylethylene (DBE) with tri-p-butylphosphine 

and trlphenylphosphine, respectively. This type of structure, Ic, 

had been previously suggested by Horner and Klupfe13. Kukhtin 

and 0rekhova4 proposed a cyclic oxyalkylphosphorane structure, IId, 

for the DBE-triethyl phosphlte adduct, which they did not characterize. 

Harvey and Jensen5 postulated the existence of an equilibrium 

between the cyclic and the open structures, IId and Id, but since 

they carried out their reactions in alcohol, could not shed further 

light on the matter. They, however, claimed5 the isolation of a 

cyclic adduct, IIe, from the reaction of DBE with ethyl diphenyl- 

phosphinite in dlmethoxyethane as solvent. Structures like I and II 

have found their way into recent reviews6 without any experimental 

justification. Therefore, It seems desirable to summarize at this 

time the results of our investigations in this field. These results 

are at variance with previous proposals 2,3,4,5,6 . 
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(1) Tri-n-butylphosphlne reacted rapidly with DBE In 

methylene chloride at OO. The reaction was complete within 30 

minutes when equimolar amounts of the reagents were mixed In 2M 

concentration. The adduct was a rather stable alkylldenephosphorane 

or ylid, IVa, which was Isolated In over 80% of the theory. Pre- 

sumably, the phosphorus of the phosphine attacked the $-carbon of 

DBE to form the C-phosphonium betaln, IIIa, which then underwent 

a rapid proton transfer to the more stable ylld, IVa. This Is 

entirely analogous to the behavior of p-benzoqulnone with 

triphenylphosphlne elucidated In 1956 by Ramlrez and Dershowltz 793 . 

(2) The reaction of trlphenylphosphlne with DBE was quite 

slow at 20°. Furthermore, the reaction Is complicated by subsequent 

transformations of the Initial adduct. These will be described in 

the forthcoming paper, but is clear that the Initial 1:l adduct 

has the ylld structure, IVb (cf. the P31 n.m.r. shift In Table I). 

(3) The reaction of trimethyl phosphlte' with DBE and 

the reaction of ethyl dlphenylphosphlnltelo with DBE produce the 

corresponding ylids, IVd and IVe, respectively, and not the cyclic 

oxyphosphoranes, IId and IIe 4,5,6 . 

(4) The reaction of trimethyl phosphlte with 3-benzylldene- 

2,4-pent~nedlone~*~~ yielded the first authentic example of a 

cyclic oxyalkylphosphorane, V, derived from the reaction of a 

trivalent phosphorus compound with an a,p-unsaturated carbonyl 

compound. Now, the Initial C-phosphonlum betaln, similar to 

IIId, does not undergo a proton shift, since the anion that would 

result from this shift IS less stable than the original anion; the 

latter, therefore, cycllzes to a compound having pentacovalent 

phosphorus, V. 
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The ylids, IVa, b, d, e, are characterized by: (a) strong 

infrared bands at 6.6~ @nolate" C=O) and 5.9u (benzoyl C=O); (b) 

at 2Hl doublet in the n.m.r. spectrum at 7 = 6.2 to 6.3 p.p.m.., with 

JHp=17 to 21 c.p.s. (equivalent phenacyl protons); (c) negative 

P3l n.m.r. shifts" (Table I). The ylid (C6H5)3PtCH.~~.C6H5 

had an infrared band at 6.631~. and a P31 shift at -16.7 p.p.m. 

(CHC13)13. The magnitude of the shifts in the ylids are related 

to the shifts in the trivalent phosphorus compounds, R2Rk (Table I). 

The DBE-tributylphosphine adduct IVa, had m.p. 96-97" (from 

benzene-hexane). Found: C, 76.4; H, F.3; P, 6.2.C2 8H3 902P 

requires: C, 76.7; H, 8.9; P, 7.0. The ylids, IVa,b,d,e reacted 

with water in methylene chloride solution 

1,2-dibenzoylethane and the corresponding 

ester or phosphlnate, R2F!P0. 
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