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In connection with projects underway in our laboratories we required large quantities

of cis- and trans-1,2-di(2-pyridyl)ethene (y . The trans-1 has been generally prepared by
condensation of 2-methylpyridine with 2-pyridinecarboxaldehyde in refluxing acetic anhydride

(ca. 140°C) usually resulting in yields of less than 50%. The in situ oxidation® of 2-hydroxy-

methylpyridine with 2-methylpyridine N- oxide to the corresponding aldehyde, followed by base-
catalyzed condensation offers little advantage in the synthesis of these olefins. It has been

shown®

that utilization of anil intermediates in related condensations leads to increased
yields of the desired olefinic products. Therefore before attempting the synthesis of _t_r__aﬁ-']u
a test of the "anil synthesis" was conducted on a 2-pyridylmethyl system. A mixture of 2,6-
dimethylpyridine (g), benzalaniline (2) and only one-half the suggested ratio of potassium
tert-butoxide in N,N-dimethylformamide at 90°C for ca, 2 hours easily afforded (78%) the
desired 2,6-distyrylpyridine [l’b m.p. 165-166.5° (1it.%® m.p. 166.5°)], which had been pre-

viously obtained* (<45%) from the corresponding aldehyde.
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With the initial success of this double condensation, N-(2-pyridylmethylene)aniline (3)

was prepared from either 2-pyridinecarboxaldehyde®® or 2-hydroxymethy1pyr1dine.Sb The reaction

of 5 with 2-methylpyridine in DMF with potassium tert-butoxide gave the expected trans—ll[m.p.
118-122° (11¢.® m.p. 118-119°), 30-20%] along with E - 1,2-dianilino-1,2-di(2-pyridyl)ethene

[§; m.p. 227-235° (dec); 40-50%] and unreacted starting materials. Similarly from reaction of
the less reactive o-xyleme with 5, the anil dimer § was isolated (36%). 1In fact, when a solu-

tion of 3 and potassium tert-butoxide in DMF was refluxed, the anil dimer slowly formed.

Excellent yields (>90%) of élcan be realized by a benzoin-type condensation of 2‘in DMF with a
catalytic amount of cyanide ion at room temperature within a few hours.

Although spectral and analytical data are consistent for §, the oxidative hydrolysis of
§ by selenium dioxide in acetic acid afforded (60%) 2,2’-pyridil [ mp. 156-157° (1ie.” m.p.
154-155°); i.r. (aCls) 1705, 1685 (€=0) em™; n.m.r. (CDCls) 8.51 (6-pyr-H, d, J = hHz),
8.1 (3-pyr-H, 4, J = 8Hz), 7.8 (4-pyr-H, ddd, J = 8, 8, 1Hz), and 7.40 (5-pyr-H, ddd, J = 8,

4, 1Hz)].

o

This anil dimerization can be rationalized by a benzoin-type condensation of 2; there-
fore, cyanide ion was liberated from the N,N-dimethylformamide solvent (redistilled from calcium
hydride) upon addition of base. We have also utilized Trisler's trapping agent, L-nitrobenzil®,

to detect cyanide ion in our redistilled commercial DMF. These latter data could negate the



No. 9 €93

use of 2-pyridinecarboxaldehyde as an analytical reagent, which has been reported® capable
of detecting cyanide fom at concentrations down to 5,g per ml (ca. 10-*M), since it gave a
negative test for 35 reagents including DMF. Since Trisler can detect (and isolate derivatives
of) cyanide in commercial DMF at concentrations of 10~%M or less, 10 the visual test for cyanide
ion yia the formation of the insoluble a-pyridoin should be questioned or at least reevaluated.
The "anil synthesis" with 5 is currently being pursued in cyanide-free DMF® as well as
alternate solvent systems. Since Beckerl! demonstrated that benzalaniline afforded the
corresponding dimer in DMF with catalytic amounts of DMSO or dimethylsulfone, the role of

alternate micleophiles and cyanide liberating reagents will also be examined.
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