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Spectroscopic data for 1,4-dihydropyridines
» 2,6-Dimethyl-4-phenyl-1,4-dihydropyridine-3,5-diethylcarboxylate ~ (compound  4a)
Yellowish solid, IR (KBr, cm™): 3342 (NH), 1689 (C=0, ester), 1487 (C=C, aromatic),
1212 (C-O). 'H NMR (CDCl; 400 MH) &: 7.28 (d, J= 7 Hz, 2H. Ar-H), 7.21 (t, J= 6.9
Hz, 2H. Ar-H),7.13 (d, J= 6.9 Hz, 1H, Ar-H), 5.54(s, 1H, NH), 4.99 (s, 1H, CH), 4.09(q,

J=6.8 Hz, 4H, 2 OCH,), 2.34 (s, 6H, 2CH3;), 1.22 (t, J = 6.8 Hz, 6H, 2CH;CH,).
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'H NMR spectrum of compound 4a
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» 2,6-Dimethyl-4-(4-methoxyphenyl)-1,4-dihydropyridine-3,5-diethylcarboxylate
(compound 4b) Yellow solid, IR (KBr, cm™): 3343 (NH), 1689 (C=0, ester), 1489 (C=C,
aromatic), 1211 (C-O). '"H NMR (CDCl; 400 MH) é: 7.20 (d, J= 7.9 Hz, 2H. Ar-H), 6.75
(d, /= 7.9 Hz, 2H, Ar-H), 5.54(s, 1H, NH), 4.93 (s, 1H, CH), 4.10(q, J = 7.4 Hz, 4H, 2

OCH,), 3.76 (s, 3H, OCH3), 2.33 (s, 6H, 2CHj3), 1.23 (t, J= 7.4 Hz, 6H, 2CH;CH,).
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'H NMR spectrum of compound 4b
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» 2,6-Dimethyl-4-(4-chlorophenyl)-1,4-dihydropyridine-3,5-diethylcarboxylate (compound

‘hlransmittance

4¢) Yellowish solid, IR (KBr, cm!): 3356 (NH), 1695 (C=0, ester), 1486 (C=C
aromatic), 1214 (C-0), 1117 (C-Cl). '"H NMR (CDCl;, 400 MH) &: 7.22 (d, J= 8 Hz, 2H.

Ar-H), 7.17 (d, J= 8 Hz, 2H, Ar-H), 5.55(s, 1H, NH), 4.96 (s, 1H, CH), 4.08(q, J = 7.2

Hz, 4H, 2 OCH,), 2.34 (s, 6H, 2CHs), 1.22 (t, J = 7.2 Hz, 6H, 2CH;CH,).

'"H NMR spectrum of compound 4¢
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FT-IR spectrum of compound 4¢
» 2,6-Dimethyl-4-(4-nitrophenyl)-1,4-dihydropyridine-3,5-diethylcarboxylate ~(compound
4d) White solid, IR (KBr, cm™'): 3327 (NH), 1696 (C=O0, ester), 1517 (NO,), 1486 (C=C,
aromatic), 1345 (NO,), 1213 (C-O). 'H NMR (CDCl;, 400 MH) &: 8.09 (d, J= 7.9 Hz,
2H, Ar-H), 7.45 (d, /= 7.9 Hz, 2H, Ar-H), 5.63 (s, 1H, NH), 5.10 (s, 1H,CH), 4.08 (q, J =
7.4 Hz, 4H, 2 OCH,), 2.37 (s, 6H, 2CH3), 1.24 (t, J = 7.4 Hz, 6H, 2CH;CH,). 13C NMR
(CDCl;, 100 MH) &: 167.19, 155.28, 146.26, 144.99, 128.92, 123.30, 102.992, 60.02,

40.12, 19.53, 14.27.
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Current Data Farameters
HAME Carbonl3-3
EXPNO 158
FPROCHO 1
FzZ - Acruisition Parameters
Date_ 20140607
Time 15.34
INSTRUM spect
PROEHD 5 mm Multinucl
PULPROG zgpg3n
TD 65536
SOLVENT CDC13
N =000
D3 4
SUWH 40404, 039 Hz
FIDEES 0.515517 Hz
AQ 0.8110580 sec
RG 32768
DTl 12.375 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
dll 0.03000000 sec
diz 0.0000z000 sec
======== CHANNEL £l ========
NUC1
Pl 7.50 usec
FL1 -2.00 dB
SFO1 100. 5204955 MH=
= CHANNEL f2 ===
waltzle
1H
§0.00 usec
-4.00 dE
18.50 dB
15.50 dE
400.1316005 MH=
Fz - Processing parameters
=i
SF 100. 5127690 MH=
Wow EN
S5B 1)
Nyt .= 1.00 Hz
GE o
T T T T T T T T T T T T 1FC 1.40
240 220 200 180 160 140 120 100 B0 60 40 20 ppm

3,3,6,6-Tetramethyl-9-4-phenyl-3,4,6,7-tetrahydroacridine

13C NMR spectrum of compound 4d

1,8(2H,5H,9H,10H)-dione

(compound 4e) Yellowish solid, IR (KBr, cm™): 3279(NH), 1641 (C=0, dimedone),

1484 (C=C, aromatic). 'H NMR (CDCls, 400 MHz) &: 7.33 (d, J = 7.5 Hz, 2H, Ar-H),

7.19 (t, J = 7.5 Hz, 2H, Ar-H), 7.07 (t, J = 7.5 Hz, 1H, Ar-H), 6.68 (s, 1H, NH), 5.08 (s,

1H, CH), 2.14-2.39 (m, 8H, 4 CH,), 1.08 (s, 6H, 2 CH;), 0.97 (s, 6H, 2 CH).

Current Data Parameters
NAME 3H

EXPNO 1773
PROCNO 1

F2 - Acquisition Parameters
Date_ 20131119
Time 5
INSTRUM spect
PROBID S mm Multinucl
PULPROG z

D 32768
SOLVENT cpcl3
NS 16

DS o
SWH 11574.074 iz
EIDRES 0.353213 Bz
AQ 1.4156276 sec
RG 456.1

oW 43”300

DE 6.00 u
TE 300.0 =
D1 5.06000000

nNuc1 1H
Pl

PL1 6.00 4B
sSFo1 400.1324710 MH=z
F2

ST 2788

sSE 400.1300045 MH=z
WDW EM

o
1B 0.30 Hz
GB ]
PC 1.00
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FT-IR spectrum of compound 4e
3,3,6,6-Tetramethyl-9-(4-methoxyphenyl)-3.4,6,7-tetrahydroacridine-1,8(2H,5H,9H,10H)
-dione (compound 4f) Yellow solid, IR (KBr, cm™!) 3279 (NH), 1640 (C=0, dimedone),
1482 (C=C, aromatic), 1224 (C-O). '"H NMR (CDCls, 400 MHz) &: 7.23 (d, J = 8.3 Hz,
2H, Ar-H), 6.72 (d, J = 8.3 Hz, 2H, Ar-H), 6.51 (s, 1H, NH), 5.02 (s, 1H, CH), 3.70 (s,
3H, OCHa), 2.14- 2.37 (m, 8H, 4 CH,), 1.08 (s, 6H, 2 CH3;), 0.96 (s, 6H, 2 CHj3).!3C-
NMR (CDCl5, 100 MH) &: 196.37, 157.62, 149.90, 139.30, 128,92, 113.27, 113.09,

54.97, 50.96, 40.36, 32.76, 29.61, 27.05.
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F2 - Acquisition Parameters
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Current Data Parameters
poy Carbonl3-3
EXPNO 55
FROCHO 1
FZ - Acrquisition Parameters
Date_ 20140405
Time 10.01
INSTRUM spect
PROEHD S mm Multimucl
PULPROG =gpg30
65536
SOLVENT CDC13
N3 Z000
s q
SWH 40404, 039 H=
FIDRES 0.616517 H=
] 0.5110530 sec
RG 32768
jeing 12.375 usec
DE 5.00 usec
TE 300.0 K
Dl l.00000000 sec
Adll 0.03000000 sec
dla 0.00002000 sec
CHANNEL f£1
H dBE
15.50 dB
15.50 dB
400.1316005 MH=
FZ - Processing parameters
a1
aF 1l00.6127690 MH=z
DT EM
Z5B Q
LE 1.00 H=z=
GE o
T T T T T T T T T T T T 1FC 1.40
240 220 200 180 160 140 120 100 B0 14 A0 20 ppm

13C NMR spectrum of compound 4f
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3,3,6,6-Tetramethyl-9-(4-chlorophenyl)- 3,4,6,7-tetrahydroacridine-1,8(2H,5H,9H,10H)-

dione (compound 4g) Yellow solid, IR (KBr, cm™') 3279 (NH) ,

1644 (C=0, dimedone),

1486 (C=C, aromatic), 1145 (C-Cl). 'H NMR (CDCl;, 400 MHz) &: 7.27 (d, J = 8 Hz,

2H, Ar-H), 7.17 (d, J = 8 Hz, 2H, Ar-H), 6.79 (s, 1H, NH), 5.05 (s, 1H, CH), 2.13- 2.37

(m, 8H, 4 CH,), 1.08 (s, 6H, 2 CHs), 0.96 (s, 6H, 2 CHy).
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Curren t Data Parameters
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F2 - Acquisition Parameters
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DE 6.00 usec

TE 300.0 K

D1 5.00000000 sec

======== CHANNEL fl ========

NUC1 1H

P1 9.00 usec

PL1 00 ds

SFO1 400.1324710 MHz

F2 - Processin parameters
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» 3,3,6,6-Tetramethyl-9-(4-nitrophenyl)-3,4,6,7-tetrahydroacridine-1,8(2H,5H,9H,10H)-
dione (compound 4h) Yellow-orange solid, IR (KBr, cm!) 3384 (NH), 1643 (C=0
dimedone), 1514 (NO,), 1481 (C=C, aromatic), 1344 (NO,). '"H NMR (CDCls, 400 MHz)
o: 8.07 (d, J = 8.3 Hz, 2H, Ar-H), 7.51(d, J = 8.3 Hz, 2H, Ar-H), 6.13 (s, 1H, NH), 5.15

(s, 1H, CH), 2.14- 2.45 (m, 8H, 4 CH,), 1.10 (s, 6H, 2 CHs), 0.96 (s, 6H, 2 CH).
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» 2,7,7-Trimethyl-5-ox0-4-phenyl-1,4,5,6,7,8-hexahydroquinoline-3-carboxylic acid ethyl
ester (compound 4i) Yellowish solid, IR (KBr, cm): 3289 (NH), 1698 (C=0, ester),
1640 (C=0, dimedone), 1485 (C=C, aromatic). 1215 (C-O). 'H NMR (CDCl;, 400 MHz)
d: 7.30 (d, J= 7.5 Hz, 2H, Ar-H), 7.19 (t, J = 7.5 Hz, 2H, Ar-H), 7.09 (t, J = 7.2 Hz, 1H,
Ar-H), 6.44 (s, 1H, NH), 5.05 (s, 1H, CH), 4.06 (q, J =7.2 Hz, 2H, OCH,), 2.35 (s, 3H,
CHj), 2.13-2.30 (m, 4H, 2 CH,), 1.18 (t, J =7.2 Hz, 3H, CH;CH,), 1.07 (s, 3H, CH3),

0.93 (s, 3H, CHj3).
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FT-IR spectrum of compound 4i
» 2,7,7-Trimethyl-5-0x0-4-(4-methoxyphenyl)-1,4,5,6,7,8-hexahydroquinoline-3-
carboxylic acid ethyl ester (compound 4j) Yellow solid, IR (KBr, cm™): 3279 (NH), 1700
(C=0, ester), 1645 (C=0, dimedone), 1497 (C=C, aromatic), 1217 (C-O). '"H NMR
(CDCl;, 400 MHz) 6: 7.73 (d, J =8 Hz, 2H, Ar-H), 7.10 (d, J= 8 Hz, 2H, Ar-H), 5.99 (s,
1H, NH), 4.99 (s, 1H, CH), 4.06 (q, J= 6.8 Hz, 2H, OCH,), 3.73 (s, 3H, OCH3;), 2.36 (s,
3H, CHj3), 2.13-2.34 (m, 4H, 2 CH,), 1.20 (t, J= 6.8 Hz, 3H, CH5CH,), 1.07 (s, 3H, CH3),
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FT-IR spectrum of compound 4j

» 2,7,7-Trimethyl-5-0x0-4-(4-chlorophenyl)-1,4,5,6,7,8-hexahydroquinoline-3-carboxylic

%Transmittance

acid ethyl ester (compound 4Kk) Yellow solid, IR (KBr, cm!): 3276 (NH), 1703 (C=0,

ester), 1645 (C=0, dimedone), 1490 (C=C, aromatic), 1217 (C-0O), 1158 (C-CI). 'H NMR

(CDCl;, 400 MHz) &: 7.26 (d, J =6.9 Hz, 2H, Ar-H), 7.16 (d, J= 6.9 Hz, 2H, Ar-H), 6.00

(s, 1H, NH), 5.02 (s, 1H, CH), 4.06 (q, J= 6.8 Hz, 2H, OCH,), 2.38 (s, 3H, CH;), 2.13—

2.31 (m, 4H, 2 CH,), 1.19 (t, J= 6.8 Hz, 3H, CH;CH,), 1.08 (s, 3H, CH3), 0.93 (s, 3H,

CH3).
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FT-IR spectrum of compound 4k
» 2,7,7-Trimethyl-5-0x0-4-(4-nitrophenyl)-1,4,5,6,7,8-hexahydroquinoline-3-carboxylic
acid ethyl ester (compound 41) Yellow solid, IR (KBr, cm): 3279 (NH), 1702 (C=0,
ester), 1647 (C=0,dimedone), 1517 (NO,), 1490 (C=C, aromatic), 1344 (NO,), 1218 (C-
0). 'H NMR (CDCls, 400 MHz) 3: 8.08 (d, J=7.9 Hz, 2H, Ar-H), 7.48 (d, J= 7.9 Hz, 2H,
Ar-H), 591 (s, 1H, NH), 5.15 (s, 1H, CH), 4.05 (q, J= 7.1 Hz, 2H, OCH,), 2.42 (s, 3H,
CHs;), 2.10-2.36 (m, 4H, 2 CH,), 1.17 (t, J= 7.1 Hz, 3H, CH3CH,), 1.09 (s, 3H, CHj3),
0.91 (s, 3H, CH;). *C NMR (CDCl; 100 MH) &: 195.84, 167.03, 154.72, 150.16,
146.11,145.10, 128.97, 123.28, 110.55, 104.59, 58.22, 50.64, 40.60, 37.30, 32.62, 29.37,

26.98, 19.16, 14.21

16



"
] i
L o
i ]
R BETA WOV T g im0 D e Zraryes s
MM EO&JCC:,UII el 12 -y
v @ mel @3 e~y M Y
- -~ M) e 6y r “t
o o "o Mty
E & O -
L] (=} —
- =y - =)
L o = el
K o s m g =
= a i : m
m ol ) “
o 3
R t S oz n o 1
§ o2 < , 282 & & H
M igss pghsl s ok T T
EEEL UANAERLR2AELZREYEE 1B0AE unuGYagy .
-4
=%
a
Z16°0
Z60°T
8ST'1T -
SLT'T
Z6T'1T P15
Lve T —¥ - = v 2ot
L60°2 ) 20¢
9z1°2 g o s
o510 = —
vzz e oy
15272 -
£9z°¢2
298" 2 - g
0Zv e ===, ¥ 1z

2r0° ¥

650" ¥ e
65T — - = Too'y
2T6°6 —— I‘A_ - @ 10

——— .
£6pL— <EZ
L

13

17

NO,



%Transmittance

100 -

45 -

NN W @A
c o o »n ©°
Lol

bbb b

-
4]

-
o

'"H NMR spectrum of compound 41

M ’

4000

T T
3000 2000
Wavenumbers (cm-1)

FT-IR spectrum of compound 41

1000

18



= [xo T e R B | Sg==] w) o
=) = e e =S| [Ty Ty TR e e R — = o B = =B = R = I
5 3 Bl S B == N = I A s R e = M B |
w ~ =Tomu oM = =
= Y T [ ] — = [~ [~ OO o[-0 Oy Doy oo
— o = — [~~~ ‘D = el el oo
Current Data Parameters
MAME Carbonl3-3
EXFNO 21
PROCHO 1
FZ - Acquisition Parameters
Date_ 20140226
Time 13.35
INSTRUM spect
PROEBHD 5 mm Multinucl
PULPROG =gpg30
TD 65536
SOLVENT CDC13
NS 2000
DS 4
=105y 40404, 033 Hz
FIDRES 0.616517 H=
a0 0.5110550 sec
RG 32768
o 12.375 usec
DE 6.00 usec
TE J00.0 K
Dl 1l.00000000 sec
dll 0.03000000 =sec
dlz 0.00002000 sec
CHANNEL f£1 =
13cC
7.50 usec
S [=1=]
100.6204955 MHz
CHAWNEL f£2
waltzls
1H
§0.00 usec
—-4.00
15.50 dB
18.50 dB
400.1316005 MH=
Fz - Processing parameters
SI 32768
SF 100.6127690 MH=
WD EM
S55B a
LE 1.00 H=
GE o
T T T T T T T T T T T T PC 1.40
240 220 200 180 160 140 120 100 B0 50 40 20 ppm

13C NMR spectrum of compound 41
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