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Summary: Prop-2-ynyllc N-oxides rearrange thermally vda 0-allenyl hydroxyl- 

amlnes to acroleln and an imine. The second rearrangement step, falling in 

the class of thermal ccd-eliminations, is shown with variously 
2 H-substituted 

pargyllne N-oxides. 

Previous studies' on the N-oxides of some N,N-dialkylprop-2-ynylamlnes 

showed that they undergo an intramolecular, Ileisenheimer-type rearrangement 

(Scheme 1) when refluxed in aprotic solvents, to generate 0-allenyl hydroxyl- 

amlnes. The same reaction also occurred when the N-oxides were inlected on a 

gas chromatograph. 

- CH2=C=CH-0-NR, 

R = CH3, (CH2)5, (CHz120(CH2)2 Scheme 1 

The antidepressive drug pargyline (N-benzyl-N-methylprop-2-ynylamine) 1s 

converted to the corresponding N-oxide by biooxidation in mammal liver micro- 

somal preparations. When investigating this metabolic reaction2, it became 

evident that pargyllne N-oxide decomposes on analysis by GC-IIS, generating 
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N-benzylidenemethylammlne. These results prompted us to extend our studies' 

on 2-alkynylamine N-oxides. 

Contrary to our results with other prop-2-ynylic N-oxides, no allenyl 

hydroxylamlne was found when pargyline N-oxide3 was refluxed in Et20, THF or 

CCl4' but instead substantial amounts of N-benzylidenemethylamine, as evi- 

denced by direct inlet mass spectrometry4. Slmllarly, CC-MS showed the lmlne 

but no allenlc product. Referrlng to Scheme 1, a possible mechanism for the 

formation of N-benzylidenemethylamine can be rationalized, which involves two 

consecutive rearrangements (Scheme 2). The second rearrangement yields the 

imine and propenal (acrolein). 
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Scheme 2 

To prove the formation of propenal, pargyline N-oxide was refluxed in 

TX-IF In a system where any vapour leaving the condenser passed through an 

aqueous 2,4-dinitrophenylhydrasine (DNPH) reagent solution. An orange pre- 

cipitate was formed constituting the propenal DNPH-derivative as proved by 

MS-analysis5. 

TO obtain evidence for the suggested intramolecular mechanism, t2H2)- 

pargyline N-oxide6, labelled in the benzylic posltlon, was rearranged. Both 

2Hl- and unsubstltuted propenal DNPH-derivatives (ratio 2H : 'H, 6 : 10) were 

found. The presence of the deuteriodeficlent propenal could be due to either 

tautomeric equilibration in the t2H)aldehyde in the aqueous DNPH reagent 

solution prior to derivatlzatlon or to an alternative direction In the re- 

arrangement, involving hydrogens from the methyl group. Support for the lat- 

ter possibility was obtained when the N-oxides' of prop-2-ynylplperidine and 

prop-2-ynyldimethylamine were reinvestigated as also these compounds gene- 

rated propenal on phoeongcd reflux in THF or Et207. The involvement of hydro- 

gens from either a-carbon rn the propenal formation from pargyllne N-oxide 

was confirmed with N-benzyl-N-(2H3)methylprop-2-ynylamine N-oxide'. In this 

case the 2H : ’ H ratio (1:lO) again showed the presence of two lsotoplc 

variants of the propenal DNPH-derivative, but with a pronounced preference 
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for hydrogen migration from the benzylic position. The results from experi- 

ments with the two labelled substrates thus indicate that the regioselectiv- 

Ity of the hydrogen migration is influenced by a 2ri : 1 Ii isotope effect as 

well as the directive effect of the phenyl group. These effects can either 

work In the same (12H3)N-oxide) or opposing directions (('Ii2)N-oxide). 

The N-benzylidenemethylammines, formed in the two cases, contained as 

expected only the 2H1- and 2H3-congener, respectively, which was proved by 

GC-MS. N-Methylldenebenzylammine, the Schlff base corresponding to hydrogen 

mlgratlon from the methyl group, was not detected by direct GC-MS but acid 

hydrolysis of the rearrangement products yielded benzylamine In addition to 

benzaldehyde. 

Prop-2-ynyllc N-oxides are thus shown to undergo two consecutive re- 

arrangements (Scheme 2), the first being a E,3]sigmatroplc migration' 

while the second is analogous to the electrocyclic thermal elimination of 

esters or xanthates 
10 

and related to the 11,5lhydrogen shifts. The stabil- 

ity of the intermediary 0-allenyl hydroxylamine and Its ability to form 

different types of imines will depend on the type of substituents on the 

nitrogen. 

As prop-2-ynylic N-oxides can be expected as metabolites to various 

prop-2-ynylamlnes used as drugs and pesticides a knowledge of the chemical 

properties of the N-oxides can help explain some of the diverse pharmaco- 

logical effects seen with these amlnes 
11 . The ease with which the N-oxides 

generate propenal might be of utmost importance in evaluating their toxic- 
12 

1ty . 
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