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Continuing our comparative investigation of mono- and bicyclic aromatic azidesl, we have
studied the effect of TMEDA (tetramethylethylenediamine) on the photolysis products of
phenyl and naphthylazides in piperidine. Irradiation of a-napbthylazide in piperidine merely
gives a small yield of o—naphthylamine and a-azonaphthalene attributable to typical triplet
nitrene r:«.aau:t:i.cms2 but the use of TMEDA as a co-solvent changes the nature of the products
dramatically., The isomeric _c;_;diamines 1 and 2 (singlet-derived products)la now
predominate, and again a small amount of a-naphthylamine is formed. This result is
noteworthy as it is to our knowledge the first example of two isomeric diamines being formed
in arylazide decompositions. The effect of TMEDA on the photolysis products derived from
phenyl azide and B-naphthylazide in piperidine is not as great, although an increase in

singlet-derived azepine 3 and diamine 2, respectively, is observed.
Table

Photolysis of Azides in Piperidine

Azide Product, Yield (%)
R- Singlet-Derived Triplet-Derived
12 3 R¥E,  RN:NR
a~Naphthyl~ - - - 11 8
o~Naphthyl- + TMEDA 50 25 - 8 -
B -Naphthyl- - 75 - t -
B-Naphthyl- + TMEDA - 80 - - -
Phenyl- - - 35 - -
Phenyl- + TMEDA - - 58 8 -
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Identification of the diamines (1 and 2) was by reference to authentic mteria13 and in
addition by NOE measurements which established the position of the amino-groups
unequivocal ly2 .

A feasible mechanism for the formation of the isomeric diamines 1 and 2 in a-naphthylazide
photolysis in piperidine-TMEDA is illustrated in the Scheme; decomposition of arylazides is
considered to generate a singlet nitrene-azirine equilibriuml' 4 * 4a), before the singlet
nitrene collapses to the triplet ground state. Nucleophilic attack on such azirines is
thought to be the first gtep in the formation of azepines from phenyl azides, and
benzazepines6 and g—dimninesla from B-naphthylazide. We propose that TMEDA coordinates with
the singlet nitrene to give an equilibrium concentration of the ylid (4c) which effectively
suppresses intersystem crossing to the ground state triplet nitrene. This has the effect of
promoting the benzazirines 4a and 4d in a similar manner to the stabilisation of aliphatic
azirines by DABCO7. Ylids similar to 4c have been posf:ulated8 and actually isolated9 in some
other intermolecular nitrene reactions. At present we cannot discount the possibility that
TMEDA stabilises the singlet nitrene by chelation as has been suggested for the stabilisation
of ethoxycarbonylnitrene by dioxanlo.

Formation of two isomeric o-piperidinonaphthylamines can be explained by some of the
benzazirine 4a rearranging to the more stable 4d before nucleophilic attack by piperidine
takes place. Two aziridines 5a and 5b result which can undergo C-N bond-fission and
rearomatisation to give the observed products 1 and 2. The possibility that these two

aziridines may expand to the isomeric 1-H-azepines 6a and 6b, by C =C, bond-fission was

1
considered. 1-H-Azepines have t'arely5 been isolated but have been postulated as unstable
intermediates in the formation of mono-5 and bicyclicu azepines. Therefore, if formed, 6a
and 6b might be expected to rearrange to the azepines 7a and 7b, respectively, which contain
the stabilising features of an annelated aromatic ring and an amidine struoture. Careful
chromatography of the photolysis mixtures failed to reveal these compounds. Possibly these
1-H-azepines did form but rearranged to the thermodynamically more stable diamines as has been

observed for some other systemslz. Conversely, a careful hplc analysis of the product of

photolysis of phenyl azide in morpholine failed to detect ever 1 ppm of o-morpholinoanilin 13.
We are continuing to study the effect of TMEDA on arylazide reactions and the factors

that determine whether azepines oro-substituted amines are formed in these decompositions.
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