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400 MHz 1H NMR spectrum of 4 in benzene-d6. The peak at 7.15 ppm is residual C6D​5H in the solvent which obscures one part of a doublet resonance from the product. The peak at 1.54 ppm is acetone and those at 1.22 and 0.87 are from hexane, both of which were observed in the crystal lattice.

Point
ppm
Hz
Height

Manual
28438
7.422
2969.625
5.847


Manual
28452
7.417
2967.841
6.120


Manual
29208
7.179
2872.372
3.525


Manual
29300
7.150
2860.768
51.475


Manual
30044
6.915
2766.772
15.123


Manual
30562
6.751
2701.332
20.284


Manual
30666
6.718
2688.202
4.980


Manual
30848
6.661
2665.206
31.419


Manual
31046
6.598
2640.189
4.877


Manual
31184
6.555
2622.701
5.228


Manual
31610
6.420
2568.955
4.753


Manual
32002
6.296
2519.389
2.828


Manual
32014
6.293
2517.867
2.942


Manual
32082
6.271
2509.351
2.428


Manual
43954
2.523
1009.684
20.979


Manual
44250
2.430
972.314
20.546


Manual
45032
2.183
873.582
106.761


Manual
45146
2.147
859.151
56.798

Manual
45204
2.129
851.791
39.894


Manual
45302
2.098
839.446
61.405


Manual
45708
1.970
788.147
28.289


Manual
45814
1.936
774.714
21.697


Manual
46146
1.831
732.831
26.197


Manual
46514
1.715
686.316
21.510


Manual
47070
1.540
616.104
99.148

Below are illustrated the aromatic region (top) and the aliphatic region (bottom) of the spectrum showing the relative integrals of the resonances. 

Resonances at 7.42(d), 7.16(d), and 6.28(dd) are assigned to the protons on the dihyrdopyridine ring on the basis of coupling and a COSY spectrum, whereas the resonance at 6.92 is assigned to the two alkene resonance which are coincidental at 400 MHz but show a small separation at 500 MHz.
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Energies of isomers, A-C, at RHF/6-31G*

	Isomer
	Total Energy in au
	Relative Energy in kcal/mol

	A
	-964.01257
	+46.9

	B
	-964.04040
	+28.4

	C
	-964.08290
	0.0


Energies of isomers, D and model of 4, at RHF/3-21G
	Isomer
	Total Energy in au
	Relative Energy in kcal/mol

	D
	-1596.81221
	+24.2

	Model of 4
	-1596.84852
	0.0


The ab initio geometry optimizations were carried out using the Gaussian98 software package. Energy minima were confirmed by frequency calculations.
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