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Summary Aromatlc hydroxylamlnes and sterlcally bulky 

F.C.T., Ltiboa, PoMqal 

allphatlc hydroxylamines react with aroyl 

cyanldes to give exclusively the 0-acyl derlvatlves - 

The construction of phenanthrldlnes and benzo(clphenanthrldlnes involving photolysls of C,N- -- 

-dlaryl hydroxamlc acids was recently reported.’ It was subsequently found2 that suitably 

substituted C.N-dlaryl hydroxamlc acids cycllse smoothly in cone sulphurlc acid to afford -- 

phenanthridones Benzoyl cyanide is a good acylatlng agent3 and it was expected that this class 

of compound can be utillsed to prepare sensltlve C.N-dlaryl hydroxamlc acids from aryl hydroxyl- -- 

amlnes under neutral and mild condltlons Our results (TABLE1 show that, In marked contrast to 

aroyl chlorides. aroyl cyanides react exclusively on the oxygen atom of PI-aryl hydroxylamlnes to - 

give 0-aroylated products. Thus phenylhydroxylamlne with veratroyl cyanide [entry 1 I yielded 

4 
(unstable 0115, no colour reactlon with FeC13, 1.r 1730 cm 

-1 
III I which on acetylation gave 

the corresponding N-acetyl derlvatlve. identical with the product obtained from N-phenyl aceto- - - 

hydroxamic acid and veratroyl chloride 
6 

Varlatlon In the electronic character of the substltuents in the aroyl cyanide does not have 

effect in the nature of the product formed. However when the aryl hydroxylamlne carried an elec- 

tron -donating substltuent (entry 71 the products obtalned were the 2-hydroxy-4-methylbenzanlllde 

[3. 46%1, 4,4’-dlmethylazoxybenzene [18%1 and 4-methylbenzanlllde [4, IO%1 
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IV 

R3 BP 
[PC) 

CH3 132-134 1760,169O 

4-N02-C6H5 136-138 1770,169O 

4-N02-C6H5 123.5-125.5 1770,1695 

CH3 97-99 1760.1695 

4-N02-C6H5 142-144 1770.1680 

1710 'gH5 011 1760.1670 

1710 'gH5 011 1770.1670 

(+I Corresponding hydroxamlc acid obtalned ( 60%). 

The production of the phenol 3 (under non acidic condltlons) lmplles the lnltlal formation of 

the 0-benzoyl derivative (II which either by a I-aza-I'-oxa 13.31 slgmatropic rearrangement, - 

or. as seems more likely. by heterolytlc cleavage7 of the N-O bond and subsequent recombination -- 

of the ion-pair, gives rise to the o-aminobenzoate [Zl. - 0 to c! migration of the benzoyl group _- 

generates (31. 

The decomposition of N-aryl hydroxylamines to give azoxybenzenes and anlllnes 1s well-known8 - 

and the product (41 results from benzoylation of the p-toluidlne formed. - 

Whereas the sterically bulky allphatlc hydroxylanlnes (entrles 8 and 91 afforded exclusively 

the 0 -aroylated products, 
9 

the other two hydroxylamines (entrIes 10 and 111 yielded only the 

corresponding hydroxamlc acids by direct N-attack on the aroyl cyanide - 
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When N-methylhydroxylamine was allowed to react with benzoyl cyanide in CDC13 at -4OQC - 

and the reactlon monltored by n.m.r. only the N-C!3 slgnal (63.41 sl of the corresponding 

hydroxamlc acid was observed Thus In the absence of sterlc congestion about the 

nitrogen atom of the hydroxylamines. aroyl cyanides react directly on the nitrogen to give 

the N-acylated products 
10 

Theoretical studies are underway to explain the marked difference in reactlvlty between aroyl 

cyanldes and aroyl chlorides towards hydroxylamlnes. and the differing ambldent propertles 

the latter. 
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