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The general ubiquity of the Arbusov-Michaelis and 

related reaction8 in organophosphorus Ch8mi8try i8 Well 

reoognised (2). The general reaction involve8 a nucleophilic 

displacement by 9 phosphite (a) which give8 an intermediate 

phoephonium salt (I). In most ca8e8, When R = aliphatic, 
0 

(RO),P + X-Y 4 (RO),+p-X + Y- -b R-Y + (RO),!-X 

I 

subrequent deWI8pO8itiOn occur8 by nucleophilic displacement 

by Y on R to give R-Y 

containing compound. 

It is the purpose 

reaction of this type. 

and the appropriate phOSphOrUS- 

of this 

M8thyl 

report to describe a novel 

p-toluenesulfonate wa8 heated 

with an equimolar amount of triphenyl phosphite for 72 hour8 

at 130”. There were isolated from this reaction phenyl 

p-toluenesulfonate (III) (70%) and diphenyl methylphoaphonate 

(IV) (65%). In an entirely similar reaction, triethyl 
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phoaphits and methyl p-tolueneaulfonste yielded ethyl 

p-tolueneaulfonate (48%) and diethyl methylphoaphonate (56%) 

(8). 

(RO),P + CH~OSO&H,CHs 7 (RO),+p-CH, + CH,C&SO; 

B= C&; CIH, (Ro).LCH. l II + RoSO*C&&$J 

The firat step in this convaraion undoubtedly involves 

the fornation of aalta (II). Concrete evidenae that this is 

the case uaa provided by treating triphenoxymethylphoaphonium 

iodide dith silver p-tolueneaulfonate in acetonitrile. Re- 

moval of the silver iodide ad aoetonitrile afforded an oil 

which WI heated at 120” for 72 hours. There were isolated. 

(C&0)&H. + I- + Ag+ + CH,C&SO; ---+ II w III + IV 

from this reaction mixture III (48%) and IV (56%). 

Although the formation of salts (II) is not unexpected, 

their decomposition to the observed products is of particular 

interest, It is quite clear that nucleophilic attack by 

p-toluemaulfonate anion on a phevl ring (step b in the usual 

decomposition) cannot amount for product formation from II 

when R = phenyl. It is well known that p-toluenesulfonate 
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L V 

anion is a very weak nucleophile and that dirplacement on a 

phony1 group is a very high energy procesr (4). A muah more 

likely path involves formation of the pentacovalent intermed- 

iate V. Decomposition of T could occur in two ways, intra- 

molecular as illustrated or by loss of phenoxide ion which 

then attacks on sulfur. In the case of decomporition of II, 

R = Cd,, direct displacement by p-toluenesulfonate anion on 

an ethyl group becomes possible but doea not 8eem likely in 

vier of the weak nucleophilicity of the p-tolueneaulfonate 

don. 

The results of these experiment8 serve to illustrate 

once again the importance of pentacovalent intermediates in 

organophosphorus chemistry and the tremendous driving force, 

provided by the formation of the phosphorus oxygen double 

bond. 
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