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SHORT COMMUNICATION 

Hofmann Elimination Reaction with Phosphorus - 
Containing Alkylammonium Salts 
K. TROEVta and D. M A X  ROUNDHILLb 

“central Laboratory for Polymers, Bulgarian Academy of Sciences, Sofia, 1040, 
Bulgaria 

b Department of Chemistry, Tulane University, New Orleans, Louisiana 701 18 
USA 

(Received December 11, 1987; in final form January 22, 1988) 

Ethylammonium phosphite salts, formed by alkyl transfer from dialkyl phosphites to tertiary amines, 
undergo a Hofmann elimination of ethylene. 

Key wordr : Hofmann; elimination; alkylammonium; phosphite; ethylene; alkylation. 

The formation of olefins by the decomposition of quaternary ammonium 
hydroxides, the Hofmann elimination reaction, is well-known.’ Previously it has 
been reported that ethylene is evolved in the cleavage of the alkylammonium salt 
obtained through the alkylation of ethylendiamine with dimethyl phosphite.2 In 
this paper we report that ethylammonium salts of alkyl phosphites, formed by 
alkyl transfer to amines from dialkyl phosphites, undergo a Hofmann elimination 
reaction. This discovery is an unusual example of a Hofmann elimination induced 
by an Arbuzov-type alkylation reaction. 

The ‘H-NMR spectrum (200MHz, DMSO-d6) of the product of the reaction 
(90°C for 7 hrs) of dimethyl phosphite with triethylamine reveals the following 
signals: 6 6.55 (d,  J p ~  = 578 Hz, PH); 6 3.55 (d ,  JCH = 12 Hz, POCH3); S 2.93 (8, 
NCY3); S 4.63 (broad, NH); 6 3.47-3.74 (m, NCH2CH3) and S 1.15 (t, JCH = 
4.5Hz, NCH2CH3). The NU signal in the reaction product exchanges with 
deuterium after the sample is treated with D20. These data are consistent with 
the formation of I in Scheme I. Thus, the alkylammonium salt which forms in the 
first stage of the reaction of dimethyl phosphite with trieth~lamine*~ undergoes a 
subsequent Hofmann elimination reaction. The evolution of ethylene has been 
independently confirmed from the IR spectrum of the evolved gas which shows 
characteristic absorption bands for ethylene.6 The yield of ethylene according to 
the difference between the weight of the pressure reactor before and after heating 
for 7 hrs, is 48%. 

A gas with the same IR spectra is also evolved from the reaction of diethyl 
phosphite and dimethylaniline at 150-152°C. For this reaction 41% of ethylene is 

t Author to whom all correspondence should be addressed. 
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formed after 48 hrs, along with 16% of a solid material. The solution 'H-NMR 
spectrum of this solid product reveals signals at 6 1.13 and 3.41. By 31PNMR 
spectroscopy this product does not contain phosphorus. Thus the initially formed 
ethylene undergoes subsequent cyclization' and polymerization reactions because 
of the higher temperature reaction conditions.' In this second case an ethyl group 
transfers from diethyl phosphite to dimethylaniline prior to the nucleophile 
induced Hofmann elimination step (Equation 1). A second product 
(CH,0)P(H)O;NC6H5(~H,),CH:, resulting from an alkyl group rearrange- 
ment, is expected to be formed at these 

+ (C,H.~O)P(H)O,NC~HS(CH~),H+ + C2H4 (1) 

higher temperature conditions.' 
On the basis of these results, we propose that the cleavage of these 

phosphorus-containing alkylammonium salts proceeds by the Hofmann elimina- 
tion mechanism (Scheme 11). This observation of ethylene elimination confirms 
our previous suggestion that these phosphorus-containing alkylammonium salts 
exist as f r e e - i ~ n s . ~ , ~  Further details on the extension of this reaction to other 
phosphorus-containing alkylammonium salts will be published in due course. 

0 

CH2=CH2 - RO-P-O-NHR2'R"' + 
H 

II 
I 

I 
R = CH3, R' = R" = CH2CH3; R = CH2CH3, R' = CH3, R" = CsHg. 

SCHEME I1 
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