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Isbell et al. described recently the synthesis of a variety of 1-aminophosphonic acids/II/ by 

Curtius degradation of C-substituted esters of phosphonoaoetio acid. 1,2 No other method to prepare 

11 from phorphonoaostic acid derivatives has been reported so far. 

Sntinuing our studies on the synthesis of biologically interesting aminophosphonio aoids, 394 

we turned our attention to the Hofb~snn degradation of amides /I/ derived from phosphonoacetic acid 

as a possible route to II. This approach appeared to be promising because 1-eminocarboxylic aaids 

have been prepared* by Hofmann degradation of monosubstituted malonamio esters analogoue to I. 
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However, under the conditions typical for Rofmenn degradation, e.g. using alkaline NaBrQ, the 

amides /I/ might be expected also to undergo a bromination at the carbon atom, although no such re- 

action had been observed in the malonsmio acid SSriSS. 
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Our results obtained with 5 amides /I/ dsmonstrate that the reaction depends very much upon 

the struoture of the radical R. With R being ethyl or phenyl virtually no bromination was observed 

and the oorresponding aminophoaplmnic acids6 were isolated in 70-80X yield. With R = H /la/ no tra- 

ae of sminomethylphosphonio acid could be deteoted in the reaction mixture after hydrolysis and the 

only prodnots were diethylphoephonodibronaaoet~de flu, m.p. 91-2'/ and diethylphosphonodibromoace- 

tic aoid /VI, m.p. 90-2'/.lhe isolated yield of /v/ increased to 75% mhen two mole8 of IiaRrO were 

msed in the reaction instead of one mole es usual in Xofmsnn degradation.Bromination was also preo- 

tioslly the only reaction with Ib although traces of IIb wsre detectable ohromatographioally after 
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acid hydrolysis. The actually isolated pro,duct /IVb, m.p. 109-12'/ wac obtained in 70% yield.In the 

case of Ie, the brominated amide /IIIe, m.p. 87-g'/ was isolated in So% yield and there was no ob- 

servable Hofmann degradation. 

The reactions were performed by adding 0,l mole of amide dissolved in 30 ml of cold water to 

NaDrC solution prepared freshly from 0,105 mole of Br2, 0,6 mole of NaOH and 170g of ice and water. 

The temperature was kept at 0' during the emide addition and was then raised to 70' for 0,5h. Hea- 

ting was avoided in experiments where brominated amides were ieolated. The reaction mixtures were 

worked up by aoidifiaatian to pIi= with BCl end extraction of brominated amidee /III/ or acids /IV/ 

with ether or CH2C12.Aminophosphonic acids were isolated from the water layers using standard pro- 

cedures after hydrolysis with cone. HCl. The reactions with NaDrO were carried cut under identical 

conditions in all cases. 

The results indicate that the effect of structure on the reaction of emides /I/ with NaDrO is 

quite dramatic. Particularly surprising are the profound ad opposite effects of chain lengthening 

by one CH2 group exemplified by the behaviour of IO compared with Ib and of Ie compared with Id. 

Additional studies, including more struotural variations, are needed to explain these phenomena. 

The starting amides /I/ were prepared from corresponding esters /Vlp' by emmcnolysis /method A/ 

or by partial alkaline hydrclyeis followed by sucoessive treatment with SOC12 and NH3 /method B/. 
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Data concerning the synthesis of previously unreported emides /I/ are as follows /m.p., yield 

and method are indicated/ : lb, 62-5', 75% A, 65% Bl IO, lOO-2', 85% A, 70% BI Id, 167-g', 90% A, 

80% I31 Ie, 76-g', 75% A, 65% B. 'The synthesis of amides /I/ was attempted also by alkylation of the 

amide /Ie/ but the results were disappointing. 
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