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(400 MHz, CDCI3) o (ppm): 2.20 (s, 3H,
CH3), 2.31 (s, 3H, CH3), 2.75 (dd, 1H, J =
15.1, 2.4 Hz, H'-5), 2.83 (dd, 1H, J=15.1,
5.6 Hz, H"-5), 3.95 (s, 3H, OCH3), 5.11
(br s, 1H, H-6), 6.31 (d, 2H, J = 8.4 Hz,
ArH), 6.37 (s, 1H, H-2), 6.42 (d, 2H, J =
8.8 Hz, ArH), 6.92 (d, 2H, J = 8.4 Hz,
ArH), 7.97-7.02 (m, 6H, ArH), 7.12-7.15
(m, 2H, ArH), 7.27-7.31 (m, 2H, ArH),
10.22 (s, 1H, NH); 3C NMR (100 MHz,
CDCl3) 6 (ppm): 20.1 (CH3), 33.7 (C-5),
51.0 (OCHz3), 54.7 (C-2), 57.3 (C-6), 97.2
(C-3), 113.0, 114.9 (d, J= 21.0 Hz), 1154
(d, J=21.0 Hz), 125.6, 125.8, 127.9 (d, J=
8.0 Hz), 128.2 (d, J= 7.0 Hz), 129.6, 135.0,
135.9, 138.4, 139.7, 144.5, 156.4 (C-4),
161.5 (d, Jcr = 243.0 Hz), 161.9 (d, Jcr =
244.0 Hz), 168.4 (C=0).

Methyl-1-phenyl-4-(phenylamino)-2, 6-bis(4-
methylphenyl)-1,2,5,6-tetrahydropyridine-3-
carboxylate (4f):

Sel>yos 0 mop. 210-212°C; 'HNMR (400
MHz, CDCI3): ¢ 2.25 (3H, s, CHz3), 2.32
(3H, s, CHs), 2.75 (1H, dd, J = 15.2, 2.4
Hz, H'-5), 2.84 (1H, dd, J = 15.2, 5.6 Hz,
H"-5),3.93 (3H, s, OCH3), 5.09 (1H, d, J =
3.1 Hz, H-6), 632 (2H, d, J = 8.0 Hz,
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Methyl- 1-phenyl-4-(phenylamino)-2,6-bis(4-
chlorophenyl)-1,2,5,6-tetrahydropyridine-3-
carboxylate (4c):
=505 mp. 186-189°C; 'HNMR (400
MHz, CDCL): 6 2.75 (1H, dd, J = 15.2,
2.4 Hz, H'-5), 2.86 (1H, dd, J = 15.2, 5.6
Hz, H"-5), 3.94 (3H, s, OCH3), 5.11 (1H,
d, J = 3.6 Hz, H-6), 6.39 2H, d, J = 7.8
Hz, ArH), 6.40 (1H, s, H-2), 6.56 (2H, d, J
= 8.0 Hz, ArH), 6.64 (1H, t, J = 7.0 Hz,
ArH), 7.04-7.27 (13H, m, ArH), 10.26
(1H, s, NH).

Methyl 4-(4-methylphenylamino)-1-(4-
fluorophenyl)- 1-(4-methylphenyl)-1,2,5,6-
tetrahydro-2,6-di-p-tolylpyridine-3-
carboxylate (4d):

Sel>)d%; m.p. 201-203°C; IR (KBr) v
3264 (NH), 1658 (C=0) cm’'; 'HNMR
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Ethyl
bromophenyl)-1,2,5,6-tetrahydro-2,6-di-p-

4-(4-bromophenylamino)-1-(4-

tolylpyridine-3-carboxylate (4j):

Sol> 565 mup. 235-237°C; IR (KBr) v =
3310 (NH), 1652 (C=0) cm’; 'HNMR
(400 MHz, CDCls) & (ppm): 1.49 (t, 3H, J
= 6.8 Hz, OCH2CH3), 2.35 (s, 3H, CH3),
2.38 (s, 3H, CH3), 2.74 (d, IH, J = 15.2
Hz, H'-5), 2.88 (dd, 1H, J = 15.2, 5.6 Hz,
H"-5), 4.33-4.39 (m, 1H, OCH.Hy), 4.45—
4.51 (m, 1H, OCH.Hy), 5.09 (d, 1H, J =
3.6 Hz, H-6), 6.17 (d, 2H, J = 8.0 Hz,
ArH), 6.35 (s, 1H, H-2), 6.42 (d, 2H, J =
8.8 Hz, ArH), 7.05-7.24 (m, 12H, ArH),
10.26 (s, 1H, NH); *C NMR (100 MHz,
CDCL) & (ppm): 14.7 (OCH:CH3), 21.0
(CH3), 21.2 (CH3), 33.4 (C-5), 55.0 (C-2),
58.1 (C-6), 59.9 (OCH2CH3), 99.0 (C-3),
108.2, 114.5, 1189, 126.2, 1264, 127.2,
129.0, 1294, 131.5, 1319, 136.1, 137.0,
139.1, 140.2, 146.0, 1552 (C-4), 168.1
(C=0).

Methyl-1-phenyl-4-(4-chlorophenylamino)-
2,6-bis(4-methoxyphenyl)-1,2,5,6-
tetrahydropyridine-3-carboxylate (41):
sel>%e mup. 193-195°C; 'HNMR (400
MHz, CDCl3): 6 2.71 (1H, dd, J=15.2,2.4
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ArH), 6.37 (1H, s, H-2), 6.48 (2H, d, J =
8.8 Hz, ArH), 6.60 (1H, t, J = 7.2 Hz,
ArH), 7.00-7.12 (11H, m, ArH), 7.20 (2H,
d,J= 8.0 Hz, ArH), 10.29 (1H, s, NH).

Ethyl 4-(3,4-dichlorophenylamino)-1-(3,4-
dichlorophenyl)- 2,6-bis(4-methylphenyl)-
1,2,5,6-tetrahydro-2,6-di-p-tolylpyridine-
3-carboxylate (4h):

el 5 mup. 171-173°C; IR (KBr) v =
3301 (NH), 1660 (C=0) cm™; 'HNMR
(400 MHz, CDCls) & (ppm): 1.50 (t, 3H, J
= 6.4 Hz, OCH2CH3), 2.34 (s, 3H, CH3),
2.35 (s, 3H, CH3), 2.73 (d, 1H, J = 15.2
Hz, H'-5), 2.90 (dd, 1H, J = 15.2, 5.6 Hz,
H"-5), 4.31-4.40 (m, 1H, OCHzHy), 4.46—
4.54 (m, 1H, OCH.Hbs), 5.08 (br s, 1H, H-
6), 6.15 (d, 2H, J = 7.2 Hz, ArH), 6.36 (s,
1H, H-2), 6.42 (d, 2H, J = 7.6 Hz, ArH),
6.95-7.25 (m, 10H, ArH), 10.24 (s, 1H,
NH); 3C NMR (100 MHz, CDCl;) &
(ppm): 14.8 (OCH2CH3), 21.6 (CHa3),
21.8(CH3), 33.4 (C-5), 55.3 (C-2), 58.3 (C-
6), 59.8 (OCH:CH3), 98.9 (C-3), 108.3,
114.6, 119.1, 123.5, 123.5, 126.9, 127.2,
127.4, 127.4, 128.2, 128.2, 128.7, 131.5,
131.9, 137.0, 138.0, 138.4, 142.2, 143.3,
146.0, 155.3 (C-4), 168.1 (C=0).
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Hz), 156.2 (C-4), 160.7 (d, 'Jer = 244.0
Hz), 168.6 (C=0).
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Hz, H'-5), 2.86 (1H, dd, J= 15.2, 5.6 Hz,
H"-5), 3.81, 3.83, 3.97 (9H, 3s, 30CH,),
5.07 (1H, d, J= 3.6 Hz, H-6), 6.28 (2H, d,
J= 8.0 Hz, ArH), 6.32 (1H, s, H- 2), 6.46
(2H, d, J= 8.0 Hz, ArH), 6.83-7.20 (12H,
m, ArH), 10.25 (1H, s, NH).

Methyl4-(4-fluorophenylamino)-1-(4-
fluorophenyl)-1,2,5,6-tetrahydro-2,6-di-p-
tolylpyridine-3-carboxylate (4n):

el 09 m.p. 198-200°C;IR (KBr) v
3255 (NH), 1649 (C=0) cm’'; 'HNMR
(400 MHz, CDCls): 6 2.36 (s, 3H, CHs),
2.38 (s, 3H, CH3), 2.66 (dd, 1H, J = 15.1,
2.8 Hz, H'-5), 2.86 (dd, 1H, J = 15.1, 6.0
Hz, H"-5), 3.95 (s, 3H, OCH3), 5.08 (d,
1H, J = 4.0 Hz, H-6), 6.25-6.28 (m, 2H,
ArH), 6.33 (s, 1H, H-2), 6.43-6.48 (m, 2H,
ArH), 6.77-6.84 (m, 4H, ArH), 7.05-7.20
(m, 8H, ArH), 10.17 (s, 1H, NH); *C
NMR (100 MHz, CDCl3) & (ppm): 21.0
(CH3), 21.1 (CHs), 33.6 (C-5), 51.0
(OCH3), 55.4 (C-2), 58.1 (C-6), 98.0 (C-
3),113.6 (d,/J=7.0 Hz), 115.2 (d, J=22.0
Hz), 115.6 (d, J = 22.0 Hz), 126.4 (d, J =
23.0 Hz), 128.0 (d, J = 8.0 Hz), 129.0,
129.4, 133.9 (d, J = 3.0 Hz), 136.0, 136.9,
139.7, 140.6, 143.5, 155.0 (d, 'Jcr = 233.0
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Catalytic Study of Mn(NQO,),.4H,O as an environmental friendly
and mild catalyst for one-pot simple synthesis of highly substituted
tetrahydropyridines under ambient temperature
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Abstract: The catalytic performance of Mn(NO,),.4H,0 as an environmental friendly and mild
catalyst for one-pot and eco-friendly synthesis of highly substituted tetrahydropyridines via five-
component reaction of amine derivatives, B-ketoester, and aldehyde derivatives have studied. The
present methodology has numerous benefits such as non-toxicity and being inexpensive. Besides
available catalyst, environmental friendly conditions, easily separated catalyst, and high yields of

products makes it more feasible.
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