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2. 1BC NMR spectrum of 1-(2-(1H-imidazol-1-yl)ethyl)piperidine (1)
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'H NMR spectrum of precursor 2 (BIL)
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13C NMR spectrum of precursor 2 (BIL)
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5.

Part 2 NMR spectrum of the polyhydroquinolines

1fotjos
26 nj,fa?

5.069

4.091

4.088
4077
4.074

"H NMR spectrum of ethyl 2,7,7-trimethyl-5-ox0-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-
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'"H NMR spectrum of ethyl 2,7,7-trimethyl-5-0x0-4-(p-tolyl)-1,4,5,6,7,8-hexahydroquinoline -
3-carboxylate (4b)
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'H NMR spectrum of ethyl 4-(4-methoxyphenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate (4¢)
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'H NMR spectrum of ethyl 4-(4-hydroxyphenyl)-2,7,7-trimethyl-5-ox0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (4d)

8.

65870
moogﬁ
mm_l_ \
6€1'l
€SIl

56’1
cwo._/
8¢1'T
oE.NV

S9TT
88CC
8T
91¥'T
908°C

LY6'E
866'¢
696'¢
Lo’
£86'¢
986°¢

SvL'y —

0559~
L9597
¥76'9 =
169/

$96'8 ~
1€0°6 "

00°1

e

0'C

0T

 Jwol

™M00°1

3.0 25 2.0

35

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0

9.5



'"H 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)
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10. 'H NMR spectrum of ethyl 2,7,7-trimethyl-4-(3-nitrophenyl)-5-o0xo0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (4f)
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11. 'TH NMR spectrum of ethyl 2,7,7-trimethyl-4-(4-nitrophenyl)-5-o0xo0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (4g)
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12. 'H NMR spectrum of ethyl 4-(4-fluorophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (4h)
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13. 'H NMR spectrum of ethyl 4-(4-bromophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (4i)
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14. 'TH NMR spectrum of ethyl 4-(3-bromophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (4j)
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16. 'H NMR spectrum of ethyl 4-(3-chlorophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (41)

L0000 —

188°0
83/[
Ly ———————
1l
ss1'l

9L0'C
@oﬁ.m/
6¢1'C B e—
(4%
ELI'T

S8I°C

67C'C

98C'C

1L6°¢

mmm.m/

666'¢ T
msﬁw

LT0Y

896’y — —

6879~
S1697
9669
6669 _—
000°L —
€00°L
T10°L
9107
810°LA
Yr0'L ]
650°L
SLO'L
Sp1L

FL6'1

=960

60
60
#56°0
mwmm.o
760

4.0

7.0

0.0 -05

0.5

1.5 1.0

2.0

2.5

3.5 30

45
3 (ppm)

5.0

5.5

6.0

6.5

7.5

8.0

8.5



17. 'TH NMR spectrum of ethyl 4-(4-chlorophenyl)-2,7,7-trimethyl-5-0x0-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate (4m)
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18. 'H NMR spectrum of ethyl 2,7,7-trimethyl-5-0x0-4-(thiophen-2-yl)-1,4,5,6,7,8-
hexahydroquinoline-3-carboxylate (4n)
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19. 'H NMR spectrum of ethyl 4-(furan-2-yl)-2,7,7-trimethyl-5-0xo0-1,4,5,6,7,8-

hexahydroquinoline-3-carboxylate (40)
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20. 'H NMR spectrum of ethyl 2,7,7-trimethyl-5-0x0-4-propyl-1,4,5,6,7,8- hexahydroquinoline-

3-carboxylate (4p)
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Part 3 NMR spectrum for the products of Knoevenagel condensation

21. 'H NMR spectrum of ethyl (E)-2-cyano-3-phenylacrylate (5a)
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22. 'H NMR spectrum of ethyl (£)-2-cyano-3-(4-nitrophenyl)acrylate (5b)
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23. 'H NMR spectrum of ethyl (£)-2-cyano-3-(3-nitrophenyl)acrylate (5¢)
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24. 'H NMR spectrum of ethyl (E)-3-(4-chlorophenyl)-2-cyanoacrylate (5d)
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25.

'H NMR spectrum of ethyl (E)-2-cyano-3-(4-fluorophenyl)acrylate (5e)
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26. 'H NMR spectrum of ethyl (E)-3-(4-bromophenyl)-2-cyanoacrylate (5f)
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27. 'H NMR spectrum of ethyl (E)-2-cyano-3-(p-tolyl)acrylate (5g)
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28. 'H NMR spectrum of ethyl (E)-2-cyano-3-(4-hydroxy-3-methoxyphenyl)acrylate (Sh)

0200 —

S6€°1
m::k
(3 e —
1791 —

¥00'y

0¥y
61vy

L6T9—

600°L

0€0°L V
¥8TL—
Lov'L”
898'L

EL8'L V
I8 —

S9EV = —
mwm.w&

COOEt

CN

MeO

HO

|

bore

Fore

60

01

o1
F00°T

65 60 55 50 45 40 35 3.0 25 20 15
& (ppm)

7.0

7.5

8.0

8.5

9.0

9.5



29. 'H NMR spectrum of ethyl (E)-2-cyano-3-(furan-2-yl)acrylate (5i)
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30. '"H NMR spectrum of 2-benzylidenemalononitrile (5j)
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31. '"H NMR spectrum of 2-(3-nitrobenzylidene)malononitrile (5Kk)
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32. '"H NMR spectrum of 2-(4-Methoxybenzylidene)malononitrile (51)
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