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Part 1 NMR spectrum for the synthesis of BIL

1. 1H NMR spectrum of 1-(2-(1H-imidazol-1-yl)ethyl)piperidine (1)

2. 13C NMR spectrum of 1-(2-(1H-imidazol-1-yl)ethyl)piperidine (1)
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3. 1H NMR spectrum of precursor 2 (BIL)

4. 13C NMR spectrum of precursor 2 (BIL)
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Part 2 NMR spectrum of the polyhydroquinolines

5. 1H NMR spectrum of ethyl 2,7,7-trimethyl-5-oxo-4-phenyl-1,4,5,6,7,8-hexahydroquinoline- 
3-carboxylate (4a)

6. 1H NMR spectrum of ethyl 2,7,7-trimethyl-5-oxo-4-(p-tolyl)-1,4,5,6,7,8-hexahydroquinoline -
3-carboxylate (4b)
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7. 1H NMR spectrum of ethyl 4-(4-methoxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4c)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
δ (ppm)
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8. 1H NMR spectrum of ethyl 4-(4-hydroxyphenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4d)
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9. 1H NMR spectrum of ethyl 4-(4-hydroxy-3-methoxyphenyl)-2,7,7-trimethyl-5-oxo- 
1,4,5,6,7,8-hexahydroquinoline-3-carboxylate (4e)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
δ (ppm)
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10. 1H NMR spectrum of ethyl 2,7,7-trimethyl-4-(3-nitrophenyl)-5-oxo-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate (4f)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
δ (ppm)
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11. 1H NMR spectrum of ethyl 2,7,7-trimethyl-4-(4-nitrophenyl)-5-oxo-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate (4g)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
δ (ppm)
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12. 1H NMR spectrum of ethyl 4-(4-fluorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4h)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
δ (ppm)
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13. 1H NMR spectrum of ethyl 4-(4-bromophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4i)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
δ (ppm)
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14. 1H NMR spectrum of ethyl 4-(3-bromophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4j)
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15. 1H NMR spectrum of ethyl 4-(2,4-dichlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4k)
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δ (ppm)
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16. 1H NMR spectrum of ethyl 4-(3-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4l)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
δ (ppm)
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17. 1H NMR spectrum of ethyl 4-(4-chlorophenyl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4m)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
δ (ppm)
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18. 1H NMR spectrum of ethyl 2,7,7-trimethyl-5-oxo-4-(thiophen-2-yl)-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4n)
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19. 1H NMR spectrum of ethyl 4-(furan-2-yl)-2,7,7-trimethyl-5-oxo-1,4,5,6,7,8- 
hexahydroquinoline-3-carboxylate (4o)
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δ (ppm)
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20. 1H NMR spectrum of ethyl 2,7,7-trimethyl-5-oxo-4-propyl-1,4,5,6,7,8- hexahydroquinoline-
3-carboxylate (4p)
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δ (ppm)
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Part 3 NMR spectrum for the products of Knoevenagel condensation

21. 1H NMR spectrum of ethyl (E)-2-cyano-3-phenylacrylate (5a)
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22. 1H NMR spectrum of ethyl (E)-2-cyano-3-(4-nitrophenyl)acrylate (5b)
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δ (ppm)
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23. 1H NMR spectrum of ethyl (E)-2-cyano-3-(3-nitrophenyl)acrylate (5c)
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δ (ppm)
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24. 1H NMR spectrum of ethyl (E)-3-(4-chlorophenyl)-2-cyanoacrylate (5d)

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.5
δ (ppm)
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25. 1H NMR spectrum of ethyl (E)-2-cyano-3-(4-fluorophenyl)acrylate (5e)
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δ (ppm)
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26. 1H NMR spectrum of ethyl (E)-3-(4-bromophenyl)-2-cyanoacrylate (5f)
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27. 1H NMR spectrum of ethyl (E)-2-cyano-3-(p-tolyl)acrylate (5g)
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28. 1H NMR spectrum of ethyl (E)-2-cyano-3-(4-hydroxy-3-methoxyphenyl)acrylate (5h)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
δ (ppm)
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29. 1H NMR spectrum of ethyl (E)-2-cyano-3-(furan-2-yl)acrylate (5i)
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30. 1H NMR spectrum of 2-benzylidenemalononitrile (5j)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.511.5
δ (ppm)
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31. 1H NMR spectrum of 2-(3-nitrobenzylidene)malononitrile (5k)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.511.5
δ (ppm)

1.
03

1.
00

1.
02

0.
99

0.
99

-0
.0

00

1.
52

1

7.
19

5
7.

70
3

7.
75

7

8.
25

2
8.

27
9

8.
39

3
8.

39
6

8.
40

0
8.

40
3

8.
42

0
8.

42
3

8.
42

7
8.

43
0

8.
58

7
8.

59
4

8.
60

0

32. 1H NMR spectrum of 2-(4-Methoxybenzylidene)malononitrile (5l)
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