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Abstract - Steric hindrance gives rise to an unusual nitrogen to carbon migration when

2-amino-6-methylpyridine is reacted with di-iodomethane at 140-150°C.
In continuation of our earlier work on the facile one-step synthesis of N,N'-methylene-2,2'-aza-
pyridocyanines 2.3, we have further explored the scope of this reaction. We now wish to report
an unusual non-acid/non-base catalyzed nitrogen to carbon double migration rearrangement. In
the ordinary course of this reaction, the condensation ef variously substituted 2-aminopyridines
with di-iodomethane yields N,N'-methylene-2,2'azapyridocyanine derivatives. The structure of the
parent compound has been further confirmed by single crystal X-ray analysis®. This is true even
with 4-aminopyrimidine and 2-aminoquinotine5>5. The only exceptions we have so far encountered are
the pyridines carrying ¢lectron-withdrawing substituents. It appears that the reaction is very
sensitive to the eletronic environment present in the molecule. This report deals with the effect
of steric hindrance. Thus, the presence of steric hindrance in 2-amino-6-methylpyridine has been
observed to alter the normal course of the reaction and to result in di-3-(2-amino-6-methyl)-pyri-
dylmethane. This non-acid/non-base catalyzed nitrogen to carbon intramolecular migration is
reminiscent of the Sommelet-Hauser, the Stevens, and the nitraminopyridine/phenylnitramine rear-
rangemgnts.
When a solution of Z-amino-6-methylpyridine (1.08 g. 0.01 mole) and methylene iodide (3.36 g,
0.0125 mole) in dry acetonitrile (30 m1) is heated in a pressure bottle for three days at 140-
145°C, & goiden yellow colored solid (0.31 g, m.p. >260°C} is obtained from the workup of the
rezction mixture along with a considerable amount of tar-like polymeric material. Both the lH and
13C-NMR spectra are consistent with structures 1A and 1B {a singlet, 2.3 ppm, 6H, two -CH3 groups
on the aromatic ring; a singlet, 3.75 ppm, 2H, methylene protons; a doublet, 6.75 ppm, 1H, 8-H,
J = 9 Hz; another doublet, 7.55 ppm, 1H, Y-H, J = 9 Hz; a singlet, 7.45 ppm, 4H, exchangeable Hs on
the two -NHp groups. 13C-NMR: (CH3 = 17.1; -CHp = 29,9; C = 110.8; C = 120.7; C = 145.5; C = 144,
9; and C = 153.3, all ring carbons of the pyridine system). UV: max, 304 and 215 nm (EtOH). The
compound on TLC gives only one spot. The MS (CI-AH3) indicates the melecular weight to be 228

{expected 228). There are two major ms fragments at 107 and 121 corresponding to the fons




resulting from the expected benzylic cleavage.

The formation of 1A/1B must have involved one of the two alternate pathways via the precursors 2A
or 28, If 2A is an immediate precursor in the formation of 1A or IB . then it must undergo simul-
tanepus double intramolecular nitrogen to carbon migrations. Obviously, this appears to be a
highly un1ike1y‘p055ibility. On the other hand, if 2B is a potential precursor in the formation of
1A or 1B, then in a step-wise fashion it must first undergo migration, followed by re-alkylation

of the amino group of 2-amino-6-picoline and a second intramolecular nitrogen to carbon rearrange-
ment of the alkylated product to furnish 1A or 1B. Thus, the intermediate 2B could, via the first
jntramolecular rearrangement, give rise to 3 which in turn could react with 2-amino-6-methyl-
pyridine present in the reaction mixture to give 4, A second intramolecular N to C migration

could then result in 1A or 1B.
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The choice between 1A and 1B is primarily based on the accepted belief that intramolecular rear-
rangements generally favor the ortho-product and in part on the analogy of the product formation
in the Stevens rearrangement’-11 and the nitramiropyridine rearrangement 12-18, The Stevens
rearrangement is known to furnish ortho substituted tertiary amines. However, the Stevens rear-
rangement requires strong bases such as alkali metal amides and potassium t-butoxide as cata-
lysts. Unlike the Stevens rearrangement, the migration we have observed does not reguire strong
bases as catalysts. Neither does it require the presence of benzylic or allylic hydrogens as

does the Stevens rearrangement. In this context, it must be stated that the above does not appear
to be a rigid requirement!0.19,  Thus, the decomposition of the betaine formed by the addition of
N,N-dimethylaniline to 2,3,4,5-tetrafluorobenzyne in petroleum ether containing N,N-dimethyl-
aniline yielded N-methyl-2-methyl-3,4,5,6-tetrafluorophenylanilinel?.

The classical nitraminopyridine rearrangement requires strong acids, and the product distribution
under these conditions depends on the type and concentration of the acid., The mechanism of 2-
nitraminopyridine has been reported to be similar to that fnvolved fn the rearrangement of phenyl-
nitraminel3. The intramolecular rearrangement of phenylnitramine gave 95% of the ortho-substituted
derivative?), Thermally induced rearrangement of N-methyl-N-p-nitrophenyinitramine in dichlaro-
methane gave the ortho-compound as the major productla. The product formation ratio in the phote-
chemical rearrangement of 2-nitraminopyridine favors the ortho over para by a margin of 6.3 to 121,
ATthough the mechanism of 2-nitraminopyridine is not well understood, it is accepted that the mech-
anism of the rearrangement usually is intramolecular. These considerations further support our
contention that the rearrvangement we have chserved yields the ortho-substituted product, If our
contention that 2B is an intermediate is true, then one ought to be able to isolate the stipulated
intermediate 2B. The remaining two intermediates, namely 3 and 4, are probably unstable

under the present experimental conditions. This is supported by the fact that quaternanry salts
2- and 4-amino-pyridines are highly reactive?3, Indeed when the reaction mixture is refluxed in
acetonitrile for three days, a light yellow colored solid is obtained. The IH-NMR of this product
is consistent with structure 2B (a singlet, 2.35 ppm, 3H, -CH3; multiplet, 4,45 ppm. 2H, -N- CHp-;
a multiplet, 6.85 ppw, 2H, 2 Hs; another multiplet, 7.85 ppm, 1K, ¥-H).

This unusual non-base catalyzed double intramglecular nitrogen to carbon migration is a direct
consequence of the steric hindrance. Similar observation regarding the role of steric hindrance
in the methylation of 2,2-dimethylaminopyridine has been recently reported23. When the substi-
tuents are present on the C3, C4, and Cg carbon atoms of the pyridine ring, the ring nitrogen is

easily accessible to alkylation leading t¢ the azapyridocyanine derivatives. However, when there




are substituents on both C2 and Cg, the ring nitrogen is under considerable steric hindrance.
Consequently, the exocyclic amino group gets alkylated to give 2B, which then undergoes the rear-
rangement.

In order to examine the scope of the nitrogen to carbon migration, & solution of equimolar amounts
of 2-amino-6-picoline and ethyl jodide in acetonitrile was heated under pressure at 145-150° for
two days. The usual processing of the reaction mixture gave a solid containing & mixture of 2-
ethylamino-6-methyl-N-ethylpyridinium iodide [5, 48%. IH-NMR: s, 2.63 ppm, CHz: s, 8.06 ppm, NH;
dq, 3.38 ppm, N-CHp, J= 7.3, 5.5 Hz; t, 1.39 ppm, N-CHp-CH3, J = 7.3 Hz; q, 4.55 ppm, N-CHp, J =
7.3 Hz; t, 1.51 ppm, N-CHp-CH3, J = 7.3 Hz; m, 6.64 ppm, YH, and m, 7.57-7.76 ppm, 26H. 13C-NMR:
NH-CHp-CH3, 12.68; N-CHp-CH3, 13.795 -CH3, 20.8; NH-CHp, 37.73; N-CHp, 45.13; C(2) 154.74; C(3)
106,72; C(4) 141.0; C(5) 114.24 and C{6) 146.59], 2-amino-6-methyl-N-ethylpyridinium fodide [6,
5%, IH-NMR: t, 1.48 ppm, -CHp-CH3. J= 7.3 Hz; s, 2.60 ppm, CH3; q, 4.50 ppm, -CHe-CHz, J = 7.3
Hz; m, 6.64 ppm, vH; and m, 7.57-7.76 ppm, 28H, all PyHs] and 2-amino-6-picoline (47%). The above
results lead us to the conclusion that the observed nitrogen to carbon migration is not of a
general nature. Nitrogen to carbon migration of N-benzylpyridnium salts catalyzed by Cu-bronze

at 240-270°C has been reported to give benzyl-substituted pyridines24,
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