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Abstract. A redox reaction of trichloromethylarenes with py~
ridines results in respective N-(a~chloroarylmethyl)-substi-
tuted pyridinium chlorides which give on hydrolysis aromatic
aldehydes and 4-chloropyridines or 1,4’-bipyridinium salts.

Recently we have found that in the interaction of trichloromethylare-
nes ArCCl3 (1) with hydroxylamine or hydrazines in pyridine solution a
previously unknown reductive condensation reaction takes place which leads
to derivatives of corresponding aldehydes, either oximes and nitriles or
aldazines and hydrazones, respectively.1’2 It was supposed2 that hydroxyl-
amine or hydrazines are true reducing reagents and the first step of the
process (similarly to the reaction carried out using an alcohol as the
solvent3) is the formation of respective hydroximoyl or hydrazonoyl chlo-
rides which undergo reduction with excess hydroxylamine or hydrazine. How-
ever, the results of an additional study4’5 showed the key role of pyridi-
ne in the reduction step.

Now we have studied in detail the reactions of trichlorides 1 (Ar =
a Ph, b 2,4-Iezc6H3, c 2,4,5-IeBC6H2, d 2,4,6-Ie306H2, e 2,3,4,6-le406H,
£ 2,3,5,6—Ie4C6H, g 2,3,4,5-Ie406H) with pyridine (2a) and those of tri-
chloride 1d with 3-R-pyridines (2, R = b Me, ¢ OH, d CONH,, e COOEt, f Br)
which allowed the mechanism of the reductive condensation to be elucida-
ted. Couples formed by trichloromethylarenes 1 with pyridine bases 2 were
shown to be potent redox systems. All the transformations are presented by
Scheme.

The first step of the reaction is the formation of unstable monopyri-
dinium salts 3. We succeeded in trapping the salt from benzotrichloride 1a
and Py as hexachloroantimonate (3a’). It was also possible to prepare an
analogous salt (3d’) from sterically hindered mesitotrichloride 1d and 4-
methylpyridine. In cases of unhindered trichlorides 1a-c salts 3 easily
convert to rather stable though hygroscopic bispyridinium salts 4,6 the
equilibrium being shifted to the right. The other and nonreversible trans-
formation of salts 3 is the nucleophilic attack of the position 4 of their
pyridine ring by chloride anion to give dihydropyridines 5. This attack is
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especially efficient for salts formed by sterically hindered trichlorides
1d@-f. 4-Chloro-1,4-dihydronicotinamide hydr-ochloride7 observed after the
reaction of 1d with nicotinamide among the products of hydrolysis of the
reaction mixture can be regarded as an evidence of formation of dihydropy-
ridines 5. The latter undergo redox transformation to give 4-chloropyridi-
nium salts 6, which were identified in reactions of 14 with pyridines
2a,d-f as hydrolysis products, viz. 4-chloropyridines 7a,d-f8 besides me-
sitoic aldehyde 8d, and in the case of pyridine 2a also as N-(a-chloro-
2,4,6-trimethylbenzyl)-4-chloropyridinium hexachloroantimonate (6d’).8
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In the reactions of trichloride 1da with pyridines 2a-c¢ and of 1e,f
with pyridine 2a, the N-(a-chlorobenzyl)-1,4’-bipyridinium salts 9 were
formed (independently of 1d : 2a-c ratio). Salts 9d and 9e formed by 1d,e
with Py were isolated as unstable crystalline precipitates, the former
being characterized alsoc as hexachloroantimonate 9d’.12 The structures of
salts 9 were also proved by identification of N-(4-pyridyl)pyridinium
(1,4’ -bipyridinium) dichlorides 10a-¢ (R = a H, b Me, ¢ OH) and aldehydes
8d-f (Ar = d 2,4,6-le366H2, e 2,3,4,6-le406ﬂ, f 2,3.5.6—le4c6H) obtained on
hydrolysis.13 The formation of salts 6 is practically the only process for
pyridines 2d-f. Taking into account that we had no evidence on the formati-
on of intermediates 11 and observed the formation of salt 6d on initial
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steps of the reaction between 1d and 2a which gave dichloride 94 as final
product, salts 9 seem to be formed via 4-chloropyridinium salts 6 (path a)
rather than by routes b or c analogous to mechanisms proposed for the for-
mation of N-(4- pyridyl)pyridinium dichloride 10&,16'18 both routes having
the same salt 11 as key intermediate. The reductive transformation of tri-
chlorides 1 can be regarded to some extent as an alternative to the oxida-
tive conversion of monochloromethylarenes to aldehydes by Sommelet reacti-
on, the mechanism of the pyridine base transformation modelling that of N-
(4-pyridyl)pyridinium dichloride synthesis. As to the mechanism of the for-
mal hydride ion transfer in dihydropyridines 5 our experiments with Py-
and Py—d HC1 19 have shown that the transfer of a proton and two electrons
proceeds similarly to biological processes involving NADH and NADPH.ZO
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