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REACTIONS BETWEEN HYDROXYLAMINES AND AROYL CYANIDES
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Summary Aromatic hydroxylamaines and sterically bulky aliphatic hydroxylamines react with aroyl

cyanides to give exclusively the O-acyl derivatives

The construction of phenanthridines and benzo(c)phenanthridines involvang photolysis of C,N-
-diaryl hydroxamic acids was recently reported.1 It was subsequently Found2 that suitably
substituted Efﬁ-dlaryl hydroxamic acids cyclise smoothly in conc sulphuric acid to afford
phenanthridones Benzoyl cyanide 1s a good acylating agent3 and 1t was expected that this class
of compound can be utilised to prepare sensitive C,N-diaryl hydroxamic acids from aryl hydroxyl-
amines under neutral and mild conditions Our results (TABLE) show that, in marked contrast to
aroyl chlorides, aroyl cyanides react exclusively on the oxygen atom of N-aryl hydroxylamines to
glve QO-aroylated products. Thus phenylhydroxylamine with veratroyl cyanide (entry 1) yielded

III 4 {unstable 0115, no colour reaction with FeCl i.r 1730 cm_1 ) which on acetylation gave

3*
the corresponding N-acetyl derivative, identical with the product obtained from N-phenyl aceto-
hydroxamic acid and veratroyl chloride 6

Variation in the electronic character of the substituents in the aroyl cyanide does not have
effect in the nature of the product formed. However when the aryl hydroxylamine carried an elec-

tron - denating substituent {entry 7) the products obtained were the 2-hydroxy-4-methylbenzanilide

(3, 46%), 4,4'-damethylazoxybenzene (18%) and 4-methylbenzanilide (4, 10%)
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TABLE
RN(HIOH + R ECN — RN(H]UE gt Rcocy RN-D~8 R!
R
(1) (11) (III) (Iv)
I 11 II1 v
R R e R To8) on )
7 TP CH,0  CH0 | >80 1730 CH, 132-134 1760, 1650
2 CeHs H H 88 1735 | 4-NO,-C.H, 136-138 1770,1690
3 CeHe H cH, 83 1735 | 4-NO,-CeH, 123,5-125,5 1770,1695
4 CeHs 0-CH,-0 86 1725 CH, 97-99 1760, 1685
5| 4-Br-cghg CHy0  CHy0 87 1730 - - -
6| 4-Br-CgH, H H 83 1730 | 4-NO,-CH, 142-144 1770,1680
7| 4-CHy-CoH, H H 0 - - - -
B ClCHy), CHy0  CH,0 91 1710 CeHe o011 1760, 1670
| cHlcHy), CH,0  CHO 87 1710 CeHs 011 1770,1670
10 o, CH,0  CH,0 0" - - - -
11 H CHy0 O 0’ - - - -

(+) Corresponding hydroxamic acid obtained ( 80%).

The production of the phenaol § (under non acidic conditions) implies the initial formation of
the O-benzoyl derivative (1] which either by a 1-sza-1'-oxa [3.3] sigmatropic rearrangement ,
or, @as seems more likely, by heterolytic cleavage7 of the ﬂjg.bond and subsequent recombination
of the 1on-pair, gives rise to the o-aminobenzoate (g]. 0 to N migration of the benzoyl group
generates (3).

The decomposition of N-aryl hydroxylamines to give azoxybenzenes and anilines 1s we11~knownB

and the product (&] results from benzoylation of the p-toluidine formed.

Whereas the sterically bulky alaiphatic hydroxylamines (entries 8 and 9) afforded exclusively

the O -aroylated products,g the other two hydroxylamines (entries 10 and 11) yielded only the

corresponding hydroxamic acids by direct ﬂjattack on the aroyl cyanide
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When N-methylhydroxylamine was allowed to react with benzoyl cyanide in CDCl3 at -40°C
and the reaction monitored by n.m.r. only the N-CHg signal (83.41 5) of the corresponding
hydroxamic acid was observed Thus in the absence of steric congestion about the
nitrogen atom of the hydroxylamines, aroyl cyanides react directly on the nitrogen to give

1
the N-acylated products 0

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

cyanides and aroyl chlorides towards hydroxylamines, and the differing ambident properties

the latter.
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Hydroxylamines I (entries 8 and 9) with acyl chloride gave & mixture of 0- and N-
acylated products. For example, I (entry 8) when reacted with veratroyl chloride
gave rise to the corresponding hydroxamic acid and the O-acylated compound (yields
respectively 40% and B0%), whereas I (entry 9) with the same acylating agent gave
essentially the hydroxamic acad

Benzoyl cyanide has been found to exhibit steric discrimination towards primary,
secondary and tertiary alcohols (cf for example ref. 3)
Aroyl cyanides reported in this paper were prepared either from the corresponding cyano-
hydrins by oxidation with pyridinium chlorochromate in dichloromethane, or from the
corresponding acid chloride with cyanide under phase transfer conditions (K E

Koenig and W.P.Weber, Tetrahedron Letters, 2275 (1874)) The former method consists

of addition of the appropriate cyanohydrain (5 2 mmole) 1in dry dichloromethane (10 ml)

to a rapidly stirred suspension of pyridinium chlorochromate (7 8 mmole] in dry dichloro-
methane (10 ml) at room temperature. After 24 hours the mixture 1s filtered and the

solid obtained on evaporation of the solvent crystallised from benzene- n-hexane
Acylation of hydroxylamines was carried out by adding a solution of aroyl cyanide

(1.2 egq ) to a stirred solution of the hydroxylamine (1 eg ) in an aprotic solvent
{benzene, toluene or dichloromethane} at room temperature. The presence of NaHCD3 (1 eq.)
was found to offer no special advantage The product obtained was 1isclated in virtuelly
pure state by evaporating the solvent under reduced pressure

All new compounds were satisfactorily characterised by microanalysis and spectral data

(nmr andm s )
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