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In a recent report it was suggested that alkoxyphos- 

phonium salts are formed when trisubstituted phosphites and 

phosphines react with alkyl hypochlorites.' 
+ 

R,P + R'CClw RIP-OR' + Cl 

IR = CCX,C(CH,),, R' = CR,C(CH,)s; II R = OCH,, R' = cH,C(QI,), 

III R = CC,H,, R' = CHsC(ms)s; IV R = C,Hs, R' = CHsC(aa)sj 

V R = C&s, R' = CH,C(C,H,), 

From the reaction of triphenylphosphine and bicycle -[2,2,1]- 

1-heptyl hypochlorite it was possible to isolate such a salt. 

Trineopentyl phosphite reacts vigorously with neopentyl 

hypochlorite at -78' in methylene chloride to give a solution 

of what is most certainly tetraneopentyloxyphosphonium chloride 

(I). The assignment of the formation and structure of this 

salt rests in the main on the n.m.r. spectrum of the reaction 

mixture. The n.m.r. spectrum was observed by removing a sample 

from the cold bath and recording it as rapidly as possible. 

The spectrum had a doublet centered at 5.69-?(5=4.8 cps) and 

a single peak at 8.941. The peak at 5.691is assigned to the 
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methylene protons of I which are split by the phosphorus and 

the 8.94V absorption is due to the methyl protons. These 

peaks disappeared rapidly and it is estimated that I has a 

half life of ca. 3 minutes at room temperature. New peaks 

appeared at 6.32T (5=4.8 cps) and 9.037. These are due to 

trineopentyl phosphate. Peaks ,at 6.66~' and 9.OOVdue to 

neopentyl chloride also appeared. The salt (I) is fairly 

stable at -78' since the same initial spectrum was obtained 

after 17 hlours. In another experimemt neopentyl chloride 

(75% yield) and trineopentyl phosphate (ca. 100%) were isolated 

and characterized. 

Treatment of triphenyl phosphite with neopentyl hypo- 

chlorite at -78* yielded neopentyl chloride and triphenyl 

phosphate as major products. Phenol was also found. Reaction 

of neopentyl hypochlorite with trimethyl phosphite under the 

same conditions afforded a mixture of dimethylneopentyl phos- 

@ate, trimethyl phosphate, methyl chloride and neopentyl 

chloride. Mmethylphosphorochloridate, (UitO)2POC1, was also 

formed. No evidence could be obtained for the formation of 

II. Bxact yield data were not obtained, however integration of 

the n.m.r. spectrum of the reaction mixture showed that the ratio oj 
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trimethyl paosphate to dflmh$clneopemtyl phosphate was 183.75. 

Treat-at 0f 8 solotion 0f r with silver ptolaenesalfoswe 

at -78* led to the forrtion of silvea chloride ad tefraaeo- 

psntyloxyphosphonio p-toluoaesulfomate. This salt was consider- 

ably more stable than the chloride bat did deoompose at room 

temperature in methylene chloride with a half life of ea. 180 

minutes. The prodacts of the decomposition were trineopentyl 

phos@ate, 2-methyl l- and P-butenes auip-toluenesalfonic acid. 

In a similar expeirent silver acetate was allowed to toact 

with the solution of tetraneopentyloqphos~onism chloride at 

-780. Decomposition was rapid at room temperatare and was 

completed in 40 minutes. The -jot prodacts were neopentyl 

acetate and trineopentyl phosphate. 

Tripheaylneopentyloxyphosphoniom chloride (IV) and tri- 

phenyl-B,B,B-triphenylothoxyphos~o~~ chloride (V) were 

prepared by allowing chlorine, the alcohol and triahenylphospbine 

to react in hexane and methylene chloride respectively.* The 

yields were 85% and 64%. Decomposition of IV at 62' in 1,2- 

dichloroethane yielded neopeatyl chloride, 73%, neopentyl 

alcohol, 27% and tripheaylphosphine oxide, 1W. The half life 

under these conditions was ca. 23 hours. Decomposition of v 

was much more rapid under the same conditions, complete ia 45 
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minutes, and yielded triphenylethylene, triphenylphosphine 

oxide 8nd hydrogen ohloride. The h8lf life of this s8lt 

in 1,2_dichloroeth8ne at 56. ~8s ca. 10 minutes. 

Nucleophilic substitution on 8 neopentyl group without 

re8rr8ngement is well known bat is in general a very sla 

process.', Decomposition of I is partictllarly striking because 

of the lack of rerrrrngement and the very f8st r8te. Ih8t this 

is 8 bimolecul8r 'process i.e. SN2 is indicated by the Iack of 

rurr8ngement and the finding th8t rearranged products are 

formed when chloride is replaced by p-toluenesulfonate ion. 

The difference between the two rnions is their nucleophilicity 

with chloride being 8 much more powerful nmcleophile. It 

is also interesting to note th8t 8cetate ion, which h8s nu- 

cleophilic power about tht of chloride, gave onrearr8nged 

prodact. 

Although it is not possible to assess all of the factors 

which cause these rapid decompositions, it is clear from a 

Comparison of the rates of decomposition of 18nd III with IV 

th8t trialkyl and trirryl phosph8te leaving groups are much 

better *hn triphenylphosyhine oxide which in its own right is 

quite efficient.4 

Another interesting feature of these reactions is the 
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finding that II yielded not only methyl chloride but also 

neopentyl chloride. This indicates that in this system the 

usual rate difference, ca. lo', between methyl and neopentyl 

has been virtually eliminated.,6 This is reasonable in view 

of the very fast decomposition rates. 

Further work is in progress on the theoretical and 

synthetic application of these reactions. It seems clear 

that they provide a means for effecting substitution reactions 

under conditions which 

previously available. 
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