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J. 

Although the rearrangement which occurs on reduction of aranat~c 

ketoximes with lithium aluminum hydride (equation la) Is well known, 192 

the reductive rearrangement of aromatic aldoximes under similar condi- 

tions (equation lb) has not been reported, despite the fact that a 

mznber of aldoximes have been reduced by this method. 3 We wish to 

make a preliminary report of some results observed on the reduction of 

several arcmatic aldoximes with lithium aluminum deuteride and lithium 

aluminum hydride, wherein such a rearrangement occurred. 
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N. 0. Ceylord, Reduction With Canplex Metal Hydrides, P. 7% 
Intereclence, New York (1956). 

R. E. Lyle and H. J. Troecianlec, J. Org. Chem. 20, 1757 (1955). 

Reference 1, pp. 751-752. 
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636 The rearrangement of aromatic aldoximes No.10 

The reduction of aromatic aldoximes with lithium aluminum deuteride 

was praupted by recent observations 
4 
which suggested that the reductive re- 

arrangement of ketoties proceeds non-stereospecifically. This conclusion 

was based on the fact that the two geauetrical isaners of isobutyrophenone 

oxlme (Ia, Ar=Ph, R=-Pr) underwent rearrangement very readily on reduction 

with lithium al~nlnwn hydride to give canparable yields (about 76) of E- 

isobutylaniline. It was shown experimentally that isanerization of the 

oximes did not occur under the conditions of the reaction. 

The apparent non-stereospecificity of the reductive rearrangement 

coupled with the fact that aldoximes, when undergoing the Beckmann rearrange- 

ment, are usually transformed only to the unsubstituted amides and seldan 

to the substitutsd fomnsmides (presumably because of preliminary iscmerlzation 

of the oximes before rearrangement)5 , suggestedthatthe failure of sldoximes 

to undergo reductive rearrangement with lithium alumimrm hydride might also 

have been due to a non-stereospecific reaction in which a preferential hy- 

dride shift occurred. 

To test thi:; hypothesis, acetophenone oxide (for reference purposes) 

and the two stereoisauers of bensaldoxime6 were reduced with lithium alumi- 

num deuterlde under conditions snalogous to those used in the lithium 

al~num hydride reactions. 2,4 Acetophenone oxlme (equation 2a, Arsh, 

P,&H3) gave a mi:cture of 62$ l-phenyl-1-deuterioethylsmine (IVa, Ar=Ph, 

R&H3) and 38$ ~-(l,l-dideuterioethyl)-aniline (Va, Ar=Ph, -3) with no 

A. E. Petrarca, Ph.D. Thesis University of New Hampshire (1959); 
Mss. Abstr. g, 1178 (19591. 

L. G. Donarum;2 and W. 2. Heldt, Organic Reactions Vol. Xi, pp. 41-42. 
John Wiley, New York (1959). 

g-benzaldoxime, m.p. ll5-117', was prepared by the isanerlsation of 
E-bensaldoxfme (Easirnan), m.p. 35", according to the procedure of G. L. 
Brady and F. :R. Dunn, J. Ghem. Sot, 1783 (1923); other oximes were 
prepared by standard procedures * descr ed in the literature. 
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evidence of hydrogen-deuterium exchange at the carbon-deuterlumbondeven 

whenhydrolysiswas effectedwith ordInaryw&erinstead of deuterium oxide 

during work-up of the reaction mixture. According to these results, a hy- 

dride shift In the corresponding reduction of the benze.ldoxlme issuers 

(equation 2b, Ar=Ph) should have resulted in the formation of a,cdideuterio- 

benzylamine (VIh, Ar=Ph). Although none of this product was fo~~&~d,both 

z- end anti-benzaldoxime gave product mixtures containing about 9@ a- 

deuteriobenzylsmine ( IVh, Ar==) end 3s N-di&uterlcmethylanihyLsnillne (Vb, AmPh) . 

There was no etidence of isanerization of unread4 oxime in each case, as 

determined by spectral data. 

(2) 

VI 

a,R=al&yl 

b,R=H 

!Che sanewh& unexpected formation of N-dideuterlanethylsniline pranpted 

us to check the reduction of syn-benzaldardme with lithium el~mrm hydride 

(equation lb, Ar=Ph). &re enough, a mixture containing the expected benzyl- 

smine and a small smount of ~-methyl.anlline was obtained. However, since 

electron releasing substituents were found to pranote the migration of aroyl 

groups in the reductive rearrangement of ~-substituted acetophenone oxides, %4 

the above results were checked f’urther by csrrying out the reduction ofp- 

anisaldoxime (Ib, Ar+Tfi30CQi~), m.p. 57-5gor7 with fithi1~0 aluminum hyctl& 

7 According to E. L. Skau end B. Sexton, J. Pby-s. Chem. & 197 (1933), p- 
anisaldoxime of this melting point represents a mixture of the z snd sntl- 
isomers. No attemptwasmade to obtain one or the other of the pureis=s. 
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deuteride. As expected, a much higher percentage (3176) 

prOdUCt (IIn or vb, A~p~~oc6H4) was obtained fraU 

Thus, although the experimental results preclude the possibility of a 

hydride shift in the reduction of aranatic aldoximes with lithium aluminum 

hydride (or deutetide), they clearly show that reductive rearrangement, which 

had previously been reported to occur only with arcmatic ketoximes, and in 

one instance with an aliphatic ketoxime8, also occurs with arauatic aldoximes. 

The results also tend to substantiate the non-stereospecificity of the reductive 

rearrangement since, as was observed in the reduction of the isobutyrophenone 

oxime isomers, the product mixtures obtained fran z- end anti-benzaldoxime 

were essentially the ssma, with no evidence of oxime isanerizatlon under the 

reaction conditions. 

Experimentally, the mixtures of amine6 obtained frau these reactions were 

separate'd by a method previously described. h,9 AU. non-deuteratea products, 

except @&hyl-g-anisidine (III%, Ar+Ei3OC@k), were characterized by the 

identity of their infrared and mass spectra with those of authentic samples. 

N_Methyl-E-aniaicine was characterizedby physical constants (m.p. 35-37, 

10 
reported m.p. 37'; hydrochloride m.p. lJ.7~l20', reported1o m.p. 119") as 

well as by its irfrarea and mass spectra. All deuterated products were 

characterizea by Infrared ana n.m.r. spectra ana by a cauparison of their 

mass spectral patterns with those of the corresponding non-aeuteratea cau- 

pounds. After characterization of the reaction products, the caupositions 

8 A. l!. Blanquiet, B. F. EaUam, and A. D. Joeey, J. Am. Chem. Sot. St;, 
678 0959). 

’ A. E. Petrarca, J. Org. ti. 24, lli'l (1959). 

10 
L5Eeilbron, Dicticnary gani anpounds, Bevised Ed., Vol. III, p. 

. Oxford University %$, Hi gork (1953). 
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of the reaction mixtures were determined Fran msss spectral data. 

Grateful acknowledgement is made to the Colgate-Palmolive Ccanpany for 

the use of their C.E.C. Zl-lo3 C. Mass Spectraneter and their Vsxian m-60 

NM2 Spectraneter. 


