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Abstract: Becanse the N- and O-pho~hinoyl groups can change places prior to rearrangement, 
Ph2P(O)NHOP(O)Ar 2 and ArzP(O)NHOP(O)Ph z (Ar = p-tolyl) Ix)th give mixtures of two phosphon- 
amidic-phosphinic anhydrides, Ph(PhNH)P(O)OP(O)Ar z attd Ar(ArNH)P(O)OP(O)Ph v on trcatmem 
with KOBu t in BuIOH. The transposititm of the phosphinoyl gnmps may involve phosphorane 
intermediates (7 and 9) having the P atom contained within a three-membered ring 
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The bis(phosphinoyl)hydroxylamine 1 is converted into the phosphonamidic-phosphinic mixed anhydride 

2 when treated with KOBu t in ButOH. l Presumably the conjugate base of  1 is unstable and rearranges, by 

fragmentation-recombination with a metaphosphonimidate intermediate (Scheme 1) or by a concerted 

mechanism. Either way, migration o f a  phenyl group from P to N transforms the N-phosphinoyl moiety of I into 

a phosphonamidoyl group but leaves the O-phosphinoyl moiety apparently unchanged. However, when 1 labelled 

with 180 in the O-phosphinoyl moiety is used, the product 2 has some 180 in each of  the P=O groups) We have 

sought clarification of  this by looking at the behaviour of  two p-tolyl analogues of  1. 

p = Ph-- x ,  " C)P(O)Ph2 ~ /pN 
Scheme I Ph / XNHOP(O)Ph2 NPh PhNH OP(O)Ph2 

l 2 

Substrate 3 (Ar = p-tolyl), m.p. 185-186 °C, 5p (CDCI3) 29.4 + 40.6 (both d, Jp~, 19 Hz) was prepared 

from Ph2P(O)NHOH with Ar2P(O)Im (lm = imidazol-l-yl) in CH2CIz. 2 With KOBu t (I.5 equiv.) in ButOH 

(containing 10% C6D 6 for NMR lock) it gave not one mixed anhydride but two, in a 5:1 ratio: ~ip (reaction 

mixture) 8.4 + 23.6 (major) and 7.3 + 25.0 (minor) (all d, Jpp -34 Hz))  The anhydrides were hydrolysed and the 

acids esterified (CH2N2); the resulting mixture of  esters was then analysed by GLC (comparison with authentic 

samples4). GC-MS and I H NMR spectroscopy. The minor components, Ph(PhNH)P(O)OMe [M + 247 (100%)] 

and Ar2P(O)OMe [M + 260 (75%); 8it 2.39 (6 H, s, Me in At)], corresponded to the expected product 4, but the 

major components, Ar(ArNH)P(O)OMe [M + 275 (100%); 611 2.37 and 2.22 (both 3 H, s, Me in At)] and 

Ph2P(O)OMe [M + 232 (50%)] were clearly derived from the unexpected mixed anhydride 5. In confirmation, an 

authentic sample of  the expected anhydride 4 was prepared [Ph(PhNH)P(O)CI + OP(O)Ar2] and was seen to 

have the same 31p NMR spectrum as the minor product from the rearrangement. 

4507 



4508 

Ph , O Ph , O Ar . O ,,, ,,,/ \ f /  base \ /-/ \ p / /  ~ b a s e  Ar, P ' O  
p ~ / %  + / \ 

ph / \NHOP(O)Ar 2 PhNH OP(O)Ar 2 ArNH OP(O)Ph2 A t /  \NHOP(O)Ph2 

3 (Ar = p-tolyl) 4 5 (At = p-tolyl) 6 

The complementary substrate 6, m.p. 183-184 °C, 6p (CDCI3) 30.4 + 39.2 (both d, Jpp 19 Hz), was also 

prepared [Ar2P(O)NHOH + Ph2P(O)im ] and treated with KOBu t. Analysis of the product (31p \ M R ;  hydrolysis 

etc.) again indicated a mixture of the anhydrides 4 and 5, with the latter again in excess (ratio 1:7). A sample of 

the major component was isolated and the structure 5 confirmed spectroscopically (IH NMR; MS). 

The reactions of 3 and 6 were repeated but with quenching (CF3CO2H) after 2 min. at ca. 25% comple- 

tion. In both cases the unreacted substrate was seen to be a mixture of 3 and 6 [Sp (ButOH) 27.7 + 39.3 (major) 

and 28.7 + 38.2 ( n ~ o r )  (all d, Jpp 19 Hz)] in a ratio of ca. 2:1. 

The implication is clear: a preliminary rearrangement allows the N- and O-phosphinoyl groups of  the 

substrate to change places (3 ~ 6), probably by the mechanism shown in Scheme 2. Here the phosphinoyl 

groups become equivalent in an intermediate 8 that could be formed via a phosphorane 7 or 9 having the P atom 

contained within a three-membered ring. Equilibration is largely complete before the N-phosphinoyl moiety itself 
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rearranges ( P ~ N  migration of Ph or Ar) and favours 3 (as its conjugate base) over 6, so whichever substrate is 

used initially an excess of 3 is soon present in the reaction mixture. The major product, however, is not derived 

from 3. The less favoured substrate 6 (as its conjugate base) rearranges more quickly, presumably because p- 

tolyl has a higher migratory aptitude than phenyl, 5 and it is this that gives rise to the major anhydride product 5. 
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