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We wish to report the synthesis of triphenylphosphoranylideneketene, 

I, the prototype of a class of organophosphorus compounds formally related 

to ketenes, ylids and inner salt alkynes (1). 

(CeH5)3P=C=C=0 

1 

(CBH&--&=O 

When ~(carboxy)(triphenylphosphoranylidene)methyl]triphenylphosphonium 

inner salt (2), II, was stirred in dry diglyme under nitrogen and warmed 

140-145" for 0.25 hour, a clear yellow solution resulted having two P31 

n.m.r. signals of about equal intensity at -3.6 p.p.m. and -23.4 p.p.m., 

the latter being characteristic of triphenylphosphine oxide in diglyme. 

white powder, m.p. ljo-1600, that precipitated on cooling showed strong 

infrared absorption at 4.74~ (cumulated double bond region) and at 8.38~ 

at 

A 
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(P=O) (3). Repeated recrystallization from diglyme yielded white needles, 

I, m.p. 172-173.54; triphenylphosphine oxide, m.p. 156-157", was isolated 

from the filtrates, Structure I was assigned to this stable, new compound 

b, I + (C&&P==0 

on the basis of its method of formation, infrared spectrum [4.74p(s)], e1 

n.m.r. spectrum (single peak at -2.6 p.p.m. in benzene at 40.5 MC) and sle- 

mental analysis. A& Calcd. for Ca&@P: c, 79.44; H, 5.00; P, 10.24; 

M.W., 302.3. Found: C, 79.51; H, 4.93; P, 10.20; M.W., 298 (in CHCl3). 

Crystal structure studies (4) show that I is monomeric. The bond 

lengths in the cumulated chain are remarkably short and, instead of being 

linear as expected, the chain is bent to an angle of 145.5" at the carbon 

atom nearest the phosphorus. To account for this unusual molecular geometry, 

a d,,-n, type of interaction between the d orbital8 of the phosphorus atom 

and the n orbital8 of the cumulated chain is postulated (4). 

When I was stirred in ethanol at room temperature, the resulting solu- 

tion showed a p1 n.m.r. peak at -16.8 p.p.m. which is characteristic of 

:arbethoxymethylenetriphenylphosphorane, III. Addition of aqueous HBr to 

the solution, followed by evaporation and purification, yielded a white 

solid, m.p. 155-156', which was shown to be identical with the phosphonium 

salt IV obtained both by addition of HBr to an authentic sample (5) of III 

and by reaction of ethyl bromoacetate with triphenylphosphine (6). 
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I + C2H5OH -_, (C.4l,),P=CHC02C2H, 

III 

HBr 
I 

(C,H,),P + grCH2C02C2H~ --, (C,H,),+PCH2W2H, 

Br- 

IV 

The addition of methanol-d to I at room temperature yielded the deuterated 

ylid V, isolated as white crystals, m.p. 166-1690, having a P31 n.m.r. 

I + @OD -+ (C,H,)3P=CDC02CH2 

V 

chemical shift at -17.6 p.p.m. (in ClXl,) and a H1 n.m.r. spectrum with 

peaks only at -3.52 p.P.m. (methyl protons) and -7.58 p.p.m. (center of aryl 

proton multiplet) in the expected 1:5 area ratio. These facile additions of 

active hydrogen (or deuterium) compounds provide further evidence for the 

proposed skeletal structure of I and illustrate a general method for forming 

a variety of B-ketoalkylfdenetriphenylphosphoranes, ylids that have been 

shown to be versatile synthetic intermediates (7). Imidazole, methyl 

mercaptan and malononitrile, for example, add readily to I to yield ylids 

that are not readily obtainable by other methods. 

Triphenylphosphoranylidenethioketene, VI, together with triphenyl- 

phosphine sulfide, was obtained by the analogous thermal cleavage of 

[(dithiocarboxy)(triphenylphosphoranylidene)methyl]triphenylphosphonium 

inner salt, VII, in dry diglyme under nitrogen at l20-130’. Recrystalliza- 

tion of the mixture from benzene yielded light tan needles, VI, m.p. 224- 

226", having infrared absorption bands at 4.73p(m) and 5.1Op(s), and a 
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i 

(CaH,),P~~.~~P(C,H,), 

n, (c,H,)&=c=s + (C6H,)3P=S 

f 

(C,H,&CCsC--S 

VII 
VI 

single P= n.m.r. peak at +7.-i p.p.m. (in CH$12 at 24.3 MC). Anal. Calcd. 

for C&&15PS: C, 75.43; H, 4.75; P, 9.73; S, 10.07; M.W., 318.3. Found: 

C, 75.49; H, 4.68; P, 9.69; S, 10.06; M.W., 315 (in CHCl,). 

Other interesting addition reactions of these cumulated organophos- 

phorus compounds have been observed and‘are being further investigated. 
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