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Although N-methyl-2-pyridones and N-methyl-2 —gminopyridine
derivatives are known'’2 to dimerize when irradiated with ultra-
violet light to give 1,4-dimers, no other 2-substituted pyridine
derivatives® have been reported to undergo photochemical reactions.
In the 2-halo-substituted pyridinium salts the non-bonding electrons
of the halogen atoms evidently participate to some extent® in reso-
nance interactions with the w-electrons of the pyridine ring, and
it might be expected that, on lrradiation, these salts would under-
go photochemical reaction. We have found no evidence of dimeri-
sation or halogen replacement when an agueous solution of 2-bromo-
l-methylpyridinium bromide was irradiated with ultraviolet light.
However, we have irradiated a number of N-benzyl- and N-phenacyl-
Z~halopyridinium salts and found that intramolecular cyclizations
occur readily wlth the loss of hydrogen bromide.

When an aqueous solution of 2-bromo-N-benzylpyridinium bromide

(I, R, = Br, Rz = H, X = Br) was irradiated with a water-cooled
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Hanovia 450w. ultraviolet lamp having either a Corex or Pyrex
filter, the ultraviolet spectrum of the solution was changed over
a period of 4 hrs. From this solution was 1solated a salt, mp
207.5-209.5°, which had the elemental analysis required for 6-H-
benzo[alindolizinium bromide (II, R = H, X = Br), The ultraviolet
spectrum of this compound (xg;g 256, 313 mp logio€ 4.14, 4.02) is
somewhat similar to that of fluorene>. The N.M.R. spectrum showed
a singlet peak at 6 6.05 ppm (attributed to the methylene protons).
a doublet at & 9.14 (C¢ proton), a series of peaks between 5 8.06-
5 8.86 (€., Ca, Cs protons), and a sharp peak at & 7.92 (Cv, Ca.,
Ce, Ci1o protons). When the indolizinium salt (II, R = H, X = Br)
was treated with aqueous sodium carbonate, a yellow insoluble
compound was obtained, mp 225° (decomposition), the elemental
analysis of which suggested that it was the previously unknown
heterocyclic system IIT (R = H). The N.M.R. spectrum of this com-
pound showed peaks in the & 8.07 - & 9.86 range only. The ultra-
violet spectrum of the system (III, R = H) ( 925 EtOH 555, 308,
321sh, 334, 394, logioc 4.61, 3.65, 3.62, 3.76, 3.85) showed
longer wavelength maxima than did that of the salt (II, R = H,

X = Br), indicating increased conjugatlion. The new system (III,
R = H) was obtalned in 65% yleld by direct basification of the

irradiated solution.
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The chlorine analog of the benzylpyridinium salt (I, R, = Cl1,
Rz = H, X = Br) also cyclized on irradiation to gilve the same
indolizinium salt (II, R = H, X = Br). No significant difference
in the rase of reaction or the yield was noted. N-(2'-Bromo)
benzyl-pyridinium bromide (I, Ry, = H, Ra = Br, X = Br) was also
found to cyclize on irradiation, though in this case the rate of
cyclization was considerably slower; 24 hrs. irradiation giving
a 38% yleld of the indolizine (III, R = H). Irradiation of the
dibromo-quaternary salt (I, R, = Br, Rz = Br, X = Br) resulted in
exclusive photolysis of the bromine atom on the pyridinium ring
to form compound IT (R = Br, X = Br). Confirmation of the structure
was glven by the characteristic doublet of the a pyridinium pro-
ton (C,) at & = 9.31 in the N.M.R. spectrum and by the ultraviolet
spectrum (A520 209, 258, 312 logioe 4.59, 4.07, 4.10). N-Benzyl-
pyridinium bromide (I, Ry = Rz = H, X = Br) failed to undergo
cyclization even after prolonged irradiation.

Also N-phenacyl-2-bromopyridinium salts on irradiation with
ultraviolet 1ight have given T7-hydroxybenzo[a]quinolizinium salts (IV)
in good yield. The unsubstituted N-phenacylpyridinium salts did
not cyclize under the same conditions. Several derivatives, in-
cluding benzologues, of the indolizinium system (II) have been
synthesized but attempted cyclization of salts containing a nltro
substituent in the phenyl ring was unsuccessful. The mechanism
of this reaction 1s, as yet, unknown but any mechanistic formulation
must account for the failure of 2-bromo-l-methylpyridinium.bromide

and N-4'-nitrobenzyl-2-bromopyridinium salts to undergo any detectable
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photolysis under the conditions used®. This suggests that the
reaction may not proceed by simple homolytic cleavage of the
pyridinium carbon-halogen bond followed by free radical substitution
into the phenyl group, as 18 the case in the free-radical synthesis
of phenanthrenes from bromo-stilbenea? and, presumably, photo-

chemically from iodo-stilbenes®.
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