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In other papers, Szmant*5 studied the absorption
spectra of the 2-thienyl and 2-furyl analogs of chal-
cone. Results of these investigations indicated that
replacement of the phenyl group by the 2-furyl or
2-thienyl group gave a consistent bathochromic ef-
fect. This effect was greater when replacement oc-
curred in position A.

The spectra of the unsubstituted pyridine ana-
logs of chalcone exhibit a distinet maximum be-
tween 280 mu and 318 myu with an e value of ap-
proximately 20,000. This band is analogous to the
312 my band of trans-chalcone and the observed
shifts of this band in the pyridine analogs when
compared with chalcone can be explained in terms
of the greater electron-withdrawing effect of the
pyridine ring as compared with benzene.

In Table I, it can be seen that replacement of
phenyl by a 2-, 3-, or 4-pyridyl group in position A
causes a hypsochromic shift of 9-32 mu while re-
placement of the phenyl group by pyridine in
position B causes a small bathochromic effect.
All of the pyridine analogs reported are trans and
have a planar configuration. However, 2-pyridal-
acetophenone (III) which should be similar to 4-
pyridalacetophenone is an exception. The behavior
of III is probably caused by some unusual elec-
tronic effect due to the position of the nitrogen in
the ring. One possible explanation would be the
resonance stabilization of the IA structure by
formation of a three-membered ring containing
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TABLE I

ULTRAVIOLET ABSORPTION SPECTRA OF
A—CH=CH—CO—B

A B Aoax € X 107
2-Pyridyl Phenyl 303 2.10
3-Pyridyl Phenyl 298 2.47
4-Pyridyl Phenyl 280 2.83
Phenyl 2-Pyridyl 318 1.86
Phenyl 2-Methyl-5-pyridyl 315 2.24
Phenyl 4-Pyridyl 317 2.00
2-Pyridyl 2-Pyridyl 304 1.60
Phenyl Phenyl 312¢ 2.67
2-Thienyl Phenyl 345¢ 1.92
2-Furyl Phenyl 344° 2.68
Phenyl 2-Thienyl 320¢ 1.93
Phenyl 2-Furyl 324¢ 1.07

¢ Reported in ref. 5.

(4) Szmant and Basso, J. Am. Chem. Soc., 73, 4521 (1951).
(5) Szmant and Planinsek, J. Am. Chem. Soc., 76, 1193
(1954).
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nitrogen (IV) similar to that proposed by CramS®
for the intermediate in the Neber rearrangement.

EXPERIMENTAL

All of the pyridine analogs of chalcone have been recently
reported and characterized.? The absorption spectra were
determined in 959, ethanol using a Cary recording spectro-
photometer and the values for the two 4-pyridyl derivatives
represent corrections of reference 2. The spectral character-
istics discussed here are summarized in Table I.
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The preparation of 4-phenylpyridine from the
starting materials a-methylstyrene, formaldehyde,
and ammonium chloride or methylamine hydro-
chloride has been reported in a previous communi-
cation.! The purpose of this paper is to report the
synthesis of 4-p-tolylpyridine (III) using the same
sequence of reactions, but starting with p,a-di-
methylstyrene.

During the preparation of 2-p-tolylpyridine pic-
rate, Meek, Merrow, and Cristol? also obtained two
other picrates, presumably those of 3- and 4-p-
tolylpyridines, but 4-p-tolylpyridine itself has not
been reported.

CH,
I:R=Me 1 A
II;R=H N7

111

The reaction of p,a-dimethylstyrene, formalde-
hyde, and methylamine hydrochloride to give 3,6-
dimethyl-6-p-tolyltetrahydro-1,3-oxazine and 1-
methyl-4-p-tolyl-4-piperidinol, and the rearrange-
ment of this oxazine to 1-methyl-4-p-tolyl-1,2,3,6-

(1) Schmidle and Mansfield, J. Am. Chem. Soc., 78, 1702
(1956).

(2) Meek, Merrow, and Cristol, J. Am. Chem. Soc., 74,
2667 (1952).
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tetrahydropyridine (I) have already been de-
scribed.®4

4-p-Tolyl-1,2,3,6-tetrahydropyridine (II) was
prepared by reacting p,a-dimethylstyrene, formal-
dehyde, and ammonium chloride and then treating
the reaction mixture with excess hydrochloric acid
to effect rearrangement and dehydration.

4-p-Tolylpyridine (IIT) was obtained by dehy-
drogenation of either I or II with palladium and
nitrobenzene.

EXPERIMENTAL?

1-Methyl-4-p-tolyl-1,2,3,6-tetrahydropyridine (I). This com-
pound, b.p. 110-115° (0.9 mm.), m.p. 76-78°, was prepared
in 619% vield from methylamine hydrochloride, formalde-
hyde, and p,a-dimethylstyrene using the procedure (Method
C) described previously* for the preparation of 1-methyl-4-
phenyl-1,2,3.6-tetrahydropyridine.

Anal, Cale’d for C;Hi;N: C, 83.37; H, 9.15; N, 7.48.
Found: C, 82.95; H, 9.08; N, 7.36.

4-p-Tolyl-1,2,3,6-tetrahydropyridine (11). This compound,
b.p. 110-125° (0.75 mm. ), m.p. 55-57°, was prepared in 339,
yield from ammonium chloride, formaldehyde, and p,a-di-
methylstyrene using the direct preparation procedure de-
seribed previously! for the preparation of 4-phenyl-1,2,3,6-
tetrahydropyridine.

Anal. Cale’d for Ci:H;sN: C, 83.19; H, 8.73; N, 8.09.
Found: C, 83.06: H, 8.71; N, 8.30.

The hydrochlorvde melted at 193-195° after recrystalliza-
tion from a 10:1 mixture of acetone and isopropyl aleohol.

Anal. Cale’d for CoHyCIN: C, 68.72; H, 7.69; N, 6.68;
Cl, 16.9. Found: C, 68.65; H, 7.54; N, 6.77; Cl, 16.8.

4=p-Tolylpyridine (111), A. From I-methyl-4-p-tolyl-
1,2,8,6-tetrahydropyridine (1). This compound (IIT) was
prepared from 76 g. (0.41 mole) of l-methyl-4-p-tolyl-
1,2,3,6-tetrahydropyridine (1), 5 g. of 5% palladium on
alumina catalyst, and 150 g. (1.22 moles) of nitrobenzene at
150-60° during 2!/, hours using the procedure described
previously! for the preparation of 4-phenylpyridine from 1-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine. There was ob-
tained 37 g. (549,) of 4-p-tolylpyridine (I11), b.p. 122-127°
(0.7 mm.). This solidified and melted at 90-91° after re-
crystallization from heptane.

Anal. Cale’d for C.H;N: C, 85.17; H, 6.55; N, 8.28.
Found: C, 84.89; H, 6.45; N, 8.28,

The picrate melted at 199-201° after recrystallization
from ethanol containing a small amount of acetone.

Anal. Cale’d for CsH1N,Or: C, 54.27; H, 3.54; N, 14.07.
Found: C, 54.49; H, 3.87; N, 13.80.

B. From 4{-p-tolyl-1,2,36-tetrahydropyridine (11). A mix-
ture of 5 g. of 5%, palladium on alumina catalyst, 190 g.
(1.54 moles) of nitrobenzene, and 46 g. (0.27 mole) of 4-p-
tolyl-1,2,3,6-tetrahydropyridine (I1) was stirred in a nitrogen
atmosphere at 130-160° during two hours while water was
removed by a water separator. The mixture was cooled,
filtered, and distilled to give 39 g. (879) of 4-p-tolylpyr-
idine (II1), b.p. 90-110° (0.1 mm.). This solidified and
melted at 90-91° after recrystallization from heptane. The
m.p. of a mixture with IIT prepared from I was 90-91°.

Anal. Cale’d for Cp,HyN: C, 85.17; H, 6.55; N, 8.28.
Found: C, 85.14; H, 6.53; N, 8.43.

The picrate melted at 199-201° after recrvstallization
from ethanol containing a small amount of acetone. The

(3) Schmidle and Mansfield, J. Am. Chem. Soc., 77, 5698
(1955).

(4) Schmidle and Mansfield, J. Am. Chem. Soc., 78, 425
(1956).

(5) All melting points are uncorrected.
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m.p. of a mixture with the picrate of III prepared from I was
199-201°,

Anal. Cale’d for CisH,, N,Oq: C, 54.27; H, 3.54; N, 14.07.
Found: C, 54.52; H, 3.78; N, 14.15.
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It is the purpose of this paper to report the
aminomethylation of p-isopropyl-a-methylstyrene.
The reaction of dimethylamine, formaldehyde, and
p-isopropyl-a-methylstyrene gave N,N-dimethyl-
3-p-isopropylphenyl-3-butenylamine (I).

The reaction of p-isopropyl-e-methylstyrene,
formaldehyde, and methylamine hydrochloride
gave 3,6-dimethyl-6-p-isopropylphenyltetrahydro-
1,3-oxazine (II} and 1-methyl-4-p-isopropylphenyl-
4-piperidinol (III). Rearrangement and dehydra-
tion of the crude reaction mixture in the presence
of excess sulfuric acid gave 1-methyl-4-p-isopropyl-
phenyl-1,2,3 6-tetrahydropyridine (IV). This sub-
stance was dehydrogenated and demethylated,
using nitrobenzene and palladium on alumina, to
4-p-isopropylphenylpyridine (VI).

Treatment of the reaction product of p-isopropyl-
a-methylstyrene, formaldehyde, and ammonium
chloride with excess hydrochloric acid gave 4-p-
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