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SYNTHESIS USING ALLYLIDENEDIHYDROPYRIDINES I. CONVENIENT
SYNTHESIS OF 3-ETHENYLPYRAZOLO(1,5-a] PYRIDINES
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2-Allylidene-1,2-dihydropyridines possessing an electrophilic center
in the 1-substituent were preparcd by the reactions of pyridinium salts
with ethyl ethoxymethylenecyanoacetate in the presence of alkali, and
their thermolyses gave Z-ethenylpyrazolol1,5-alpyridines in nearly quanti-

tative yields.

Recently, we have reported the convenient syntheses of 1-alkyl-2-allylidene-1,2-
1,2)

dihydropyridines and the wide applicability of this reaction. In these molecules,
the ionic structure in which a negative charge delocalizes on the 2-allylidene group is
also possible, and their nucleophilic reaction due to this structure would be expected.
In this communication we wish to report the preparation of some allylidenedihydropyridines
and their intramolecular nucleophilic reactions leading to 3-ethenylpyrazolopyridines.
The reactions of the pyridinium salts 1a and 1b, readily obtainable from 1-imidoyl-
iminopyridinium ylidesa) and methyl iodide, with ethyl ethoxymethylenecyanocacetate(ECA)
in chloroform in the presence of potassium carbonate gave the corresponding 2-allylidene-
1,2-dihydropyridines 2a, reddish crystals, 84%, mp 130-132°C, WEBT 1931(C0) and 2220
cm—q(CN), J(CD015) 1.02(?4, t, J=7.5 Hz, OCHefEQ)' 1.30(%?4, t, J=7.5 Hz, 00H2g{é), 2.98
(34, s, NCHB), 4.14(2H, q, J=7.5 Hz, OSE29H3)’ 4,29(2H, q, J=7.5 Haz, OEE§9H5)’ 5.77(1H,
d, J=13.0 Hz, 2-(=CH~CH=)), 6.50(1H, br t, J=7.5 and 7.5 Hz, CS-H), 7.2-8.1(8H, m, C,—,
Cy—y Cg- and phenyl-H), and 8.37(1H, 4, J=13.0 Hz, 2-(=CH-CH=)), and 2b, reddish crystals,
77%, mp 110-112 °c, PKBr 1726(C0) and 2220 cm’q(CN), JTCDCI3), inter alia, 2.42(3H, s,
C6—CH5), 3.02(3H, s, NCH5), 5.63(1H, 4, J=13.0 Hz, 2-(=CH-CH=), 6.52(1H, d4d, J=7.5 and
1.0 Hz, Cg-H), 7.1-8.1(7H, m, C3-, C,~ and phenyl-H), and 8.30(1H, d, J=13.0 Hz, 2-
(=CH~CH=)), respectively.u) Since there are both a nucleophilic center on the 2-allyl-

idene group and an electrophilic center of the amidine carbon atom in these molecules,

the possibility of intramolecular cyclizations between them was examined. When
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ECA: EtOCH=C(CN)CO,Et
allylidenedihydropyridines 2a and 2b were refluxed in xylene for % hours, rapid disap-
pearance of reddish color due to the dihydropyridines was observed and the chromatographic
treatments of the reaction mixtures gave compounds 3a, yellow needles, 96%, mp 190-192°

¢, LEBT 1716(C0) and 2240 cm™(CN), J(ODC1,) 1.57(3H, t, J=7.5 Ha, OCHCH), 4.46(2H,

a, J=7.5 Hz, OEEQQHB)’ 7.26(1H, br t, J=7.5 and 6.5 Hz, 06-H), 7.5-7.8(€l, m, C5— and
phenyl-H), 8.42(1H, dd, J=9.0 and 1.0 Hz, Cq—H), 8.57(1H, s, 3-(vinyl-H)), and 8.86(1H,
dd, J=6.5 and 1.0 Hz, 07-H), and 3b, yellow needles, 96%, mp 159-162 °C, JEBT 1713(C0)
and 2240 cm"q(CN), J(CDClB), inter alia, 2.91(3H, s, 07-CH5), 7.08(1H, br 4, J=7.5 Haz,
C6—H), 7.5-7.9(6H, m, CS_ and phenyl-H), 8.33(1H, dd, J=9.0 and 1.0 Hz, Cu—H), and 8.60
(1H, s, 3-(vinyl-H)). Furthermore, the presence of N-methylurethan #4a in the reaction
mixtures was confirmed by glc.

On the other hand, the similar reaction of pyridinium salt 1c¢c, which was prepared
from the reaction of 1-vinyliminopyridinium ylide5) and methyl iodide, with ECA did not
give the corresponding allylidenedihydropyridine 2¢, but directly gave compound %c, pale
yellow needles, 47%, mp 150-153°C, BT 1711(C0) and 2235 cu™’(cN), 7(6C1,), inter alia,
2.89(3H, s, C7—GH5), 7.00(1H, br 4, J=7.5 Hz, 06—H), 7.56(1H, g, J=9.0 and 7.5 Hz, 05—H),
7.85(1H, dd, J=9.0 and 1.5 Hz, Cd—H), 8.49(1H, s, 3-(vinyl-H)), and 9.26(1H, s, C2-H),
and ethyl iso-butyrate 4b was also detected by glc. These results are given above.

The structures of these compounds 3a, 3b and 3¢ were assigned to be 3-ethenylpyrazolo -
[1,5-alpyridine derivatives by their physical and spectral analyses and by the mechanistic

consideration of these reactions. Further investigations are in progress.
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