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Abstract - Irradiation of 3-~(N-methylanilino)-2H-azirines in di-
methoxyethane solution in the presence of dipolarophiles leads

to five-membered heterocycles in 40-60% yield. & remction
mechanism via splitting of the C(2),C(3)-bond and formation

of a nitrilic methanide which then undergoes a thermal 1,3-

dipclar cycloaddition is reasonable.

Three-membered cyclic amidines with an endoeyclic double bond, the 3-dialkylaminc-
2H-azirines of type 1, are known since 1970 l. It has been shown, that they are
useful molecules in the synthesis of heterocyclic compounds (ef. ° and literature
cited therein). Many examples for reactions proceeding by cleavage of the N(1),C{2)-
single bond or of the N(1),C(3)-double bhond are known (Scheme 1, eof. 3). But only

one sxample for the splitting of the C{2),C(3)-bond has been reported, namely the
1

gas-phase thermolysis of 2~alkyl derivatives of 1 (R = CHB' CHQCHB), leading to
2=-aza-1,3-butadienes 5’4.
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On the other hand it is well known, that irradiation of 3-aryl-2H-mzirines leads

to a reactive intermediate, which can be trapped with a variety of dipolarophiles
to give five-membered heterocycles 6 5’6. The mechanism given in Scheme 2 is accep-
ted for the formation of these products. Thotolytical cleavage of the azirine C,C-
bond leads to the nitrilic methanide 5, which then undergoes a thermal 1,3-dipolar
cycloaddition to the dipolarophile. The regioselectivity of the addition reaction

can be raticnalized most easily by the dipolar structure 5a of the intermediate 6

Scheme 2

In view of the usefulness of the photoreaction of F-aryl-2H-azirines, we tried %o
extend this synthetically potent reaction to aminoazirines of type 1. Irradiaticn
of la 7 in acetonitrile with a mercury low pressure lamp gives the oxazole 7 in
about 60% yield (Scheme 3). This reaction corresponds to the second step of the well
known photochemical isoxzzole-oxazole rearrangement 8. Thus, the C¢(2),C(3)-bond of
la is broken to give a dipolar intermediate, which via 1,5-dipolar electrocyeli~

zation (ecf. 9’10)

leads to 7. All attempts to trap the intermediate with dipolaro-

thiles like methyl trifluorozcetate = failed.
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In order to generalize the photochemical C,C-splitting of aminoazirines of type 1,
we tried to photolize the easily aveilable tetraalkyl derivatives, e.g. the tetra-
methyl aminoazirine 1 (Rl—R4 = CH3). But in this case we had so far little success,
probably because this azirine does not absorb above 230 nm. In order to get an
aminoazirine which absorbs at longer wavelength, we synthesized the N-phenyl deri-

12).

Treatment of this thicamide with phosgene yields the corresponding a-~chlorcenamine,

13

which with sodium azide at room temperature reacts to give lb . On irradiation

vative 1b (Scheme 4) starting from N-methyl-N-phenyl-isobutyric thioamide (cf.

{mercury low pressure lamp) of the dimethoxyethane solutions of 1lb and an excess
of the dipolarophiles shown in Scheme 4, the desired heterocyclic compounds 8-11 14
are formed in 40-40% yield. The structures of the products have been elucidated

from spectral data, especially lBC—NMR, in comparison with the data of the corres-

ponding 3-phenyl-2,2-dimethyl-2H-azirine adducts of type 6.
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The photeclysis of 1lb in the presence of methyl trifluorcacetate and 2-ethoxy-1,1-
dicyanoc ethylene, respectively, are of special interest, because in these two cases
the formation of two regioisomers is possible. It is worthwile to mention that only
g and 10 could be detected. The structures of the regioisomeric adducts are exclu-
ded considering the chemical shifts of the ring carbon atoms: The 3-oxazoline 8

shows absorptions at 153.5 ppm (C{4)}), 1C5.1 ppm (C(2)) and 105.0 ppm (C(5)}) (ef. 15)
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and the signals of the 4,4-dicyano-l-pyrroline 10 appear at 159.8 ppm (C{2)), 88.0

ppm (C(3)), 75.0 pem (C(5)) =nd 48.5 ppm (C(4)) 10 (or. 17y,

Irradiation of lb in the presence of ethyl propiolate gives a mixture of the two
(1:1}-adducts 13 end 14 (Scheme 5) in a ratio of 5:2 (GLQ) . The structure of the
2H-pyrrole 12 has been elucidated again by comparison with the correspending 4-phe-
nyl-2H-pyrrole 15. Again, formation of the possible regivcisomeric 4-ethoxycarbonyl-
2H-pyrrole could not be detected. The isomeric compound 14 shows a strong IR-ab-
sorption at 2240 cm"l for the C,C-triple bond. In the NMR-spectra, the amidine

proton absorbs at 8.33 ppm and the amidine C-atom shows a doublet at 151.5 ppm.

Schene 5
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In analogy to the photolysis of 3-aryl-?H-azirines of {type 4, where the resctive

intermediate 5 has been detected directly by UV-spectroscopy 15,19

s we formulate
a reaction mechanism with a dipolar intermediate 12 in the case of the Z-amino-2H-
azirines too (Scheme 5). This 1,3-dipole, formed by splitting of the azirine

¢{2),0(3)-bond, undergoes a cycloaddition with electrcn deficient dipolarophiles

to give five-membered heterocycles with an amidine funection.

It is remarkable that the regicselectivity of these cycloaddition reactions is the
same as in the case of the photolysis of 3-aryl-Z2H-azirines. Thus, the structure

of the 1,3-dipole is best represented by formula 12a 20. This structure is also
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respongsible for the formation of 1l4: Protonation at the C(1l)-atom of 1l2a by methyl
propiolate, followed by an attack of the acetylide anion at the C(3)-atom of l2a,

yielde 14.
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All described compounds give correct C,H and N analysis (i 0.%%). The UV~
spectrum (hexane) of 1lb shows a maximum at 254 nm (€ = 17400) with shoulders
at 274, 283 and 291 nm whereas the tetramethyl derivative la shows only a
shoulder at 225 nm (€ = 3000; €(245 nm) < 80).

All ccompounds have been isolated by preparative TLC (silica gel). The colour-
less cils 8 and 9 have been purified by distillation (6O~6SOC‘/]_O_3 Torr and
75—8500/10'2 Torr), the colourless solids 10 (mp 103.5-104°C) and 11 (mp 83-
83.500) by crystallization from ethanol and heptane, respectively.
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shifts are given in & values (TMS = O ppm).
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Multiple preparative TLC followed by distillation at 95—1100/10_2 Torr lead
to the pure iscmers 13 and 14 as colourless oils in 16% and 5% yield, respec-—
tively.
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The problem of the structure of nitrilio methanides {(nitrile ylides) has been
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discussed recently .
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