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4 STUDY of the addition of phenyllithium to 3-substituted pyridines was
underteken to determine the orientation of the entering phenyl group,

While this work was in progress Wiley _e_!:_il_‘l reported that the reaction of
3.phenylpyridine I(R = 0635) with phenyllithium II was selective in giving
2,5-diphenylpyridine ITI(R = 0635) excluasively, The fomation of 2,3~diphenyl-
pyridine IV(R = CSHS)' which Wiley et al, regard as less probable, was

not observed,
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The addition of other nucleophilic reagents such as aodamidoz’z' and butyl-
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lithium4 to 3-substituted pyridines indicated the preferential formation of
the 2,3-isomer in such reactions, Since our results with phenyllithium also

show this trend we report some of our observations,

With 3-picoline, II gave 2-phenyl-3-picoline IV(R = CH3)’ b.p. 154~
156°/18 mm, (picrate, m,p, 165-166°), and 6-phenyl-3-picoline ITI(R = CHB),
b.p, 162-164°/20 mm, (picrate, m,p, 181-183°), the relative yields of IV
and IIT veing in the ratio of 8:1 respectively, The structure of the main
product was proved by permanganate oxidation to 2-phenylpyridine-3-carboxylic
acid IV(R = COOH), m,p, 168-169° (1it.” m.p, 168-169°) which was converted
via the acid chloride into 4-a.zafluorenone,6 m,p. 159.5-141,50, by AlCl, in
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light petroleum, When the acid chloride was treated with Al1Cl, in benzene

3
3-benzoyl-2-phenylpyridine IV(R = C6H5CO)’ b.p. 155-1600/15 mm, picrate,
m,p. 157.5-138,50, was obtained, The structure of 2-phenyl-3-picoline was
confirmed by direct comparison with a specimen obtained unambiguously by
Ishiguro gz_gll,s the IR spectra of the products and their picrates being
identical and a mixed melting point of the picrates being undepressed, The
NMR spectrum of the product was also consistent with its formulation as
2-phenyl-3-picoline, The structure of III(R = CH3) was similarly proved
by oxidation to 2-phenylpyridine-5-carboxylic acid, m,p, 232-2330 (lit.7
m,P. 2330). A dimethyldipyridyl, characterized as the dipicrate, m,p, 204-

206° (decomp,), was isolated as a byproduct of the reaction and shown to
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be different from 3,3'-dimethyl- and 5,5'-dimethyl-2,2'-dipyridyl by a
comparison of the picrates, The structure of this byproduct was not in-

vestigated further at this stage,

In view of the results of Wiley gz_glll the possible steric effect
of the 3-substituent upon the orientation of the entering vhenyl groups was
investigated in the reaction of II with nicotine, The product was shown to
be a 1:1 mixture of 2-phenyl- IV(R = —a-C, H,NCH ) and 6-phenylnicotine
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III(R = -a-C NCHB) by vapour phase chromatography, The two isomers were

a7
geparated by preparative vapour phase chromatography giving 2-phenylnicotine,
b.p. 1450/0.7 mm, picrate, m,p, 211-213° and 6-phenylnicotine, b,p. 1650/0.6mm,
picrate, m,p, 170-1710. The structures of the isomers were assigned on the
basis of their infrared spectra (characteristic bands at 1610-1570 cm-l)

and by oxidation of the second fraction to 2-phenylpyridine-5-carboxylic

acid,

Addition of II and of other nucleophilic reagents seems to occur
preferentially at the 2-position but the 3-substituent, if sufficiently
bulky, may exert a steric effect resulting in appreciable addition at the
6-position also, The exclusive formation of 2,5-diphenylpyridine1 might be
attributed to steric inhibition of coplanarity in the transition state in

the formation of the 2,3-isomer,
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