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Abstract

In this study, a green and efficient method for the synthesis of 7-aryl 6H,7H-chromeno [4,3-d] pyrido
[1,2-a] pyrimidin-6-one  derivatives using a heterogeneous zirconium-based catalyst,
ZrO(NO3)2-2H20, has been presented. in this method, a one-pot three-component reaction between
hydroxycoumarin, aromatic aldehydes, and 2-aminopyridine was carried out in ethanol under reflux
conditions. these reactions, with short reaction times and high yields, led to the formation of the desired
products. The structures of the synthesized compounds were confirmed by infrared (IR) spectroscopy
and nuclear magnetic resonance (NMR) analysis. in addition to reducing the number of reaction steps,
this method utilizes environmentally friendly catalysts, aligning with the goals of green chemistry and
sustainable development, and offers a suitable alternative to existing methods.
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6.93 (4H, m, Ar-H), 7.20-7.46 (4H, m, ArH),
7.79-7.89 (4H, m, ArH).

BC NMR (62.9 MHz, DMSO-ds, ppm): &
168.13, 165.07, 155.14, 15293, 143.63,
139.65, 13791, 133.92, 131.30, 128.72,
127.02,124.54, 123.30, 120.40, 115.87, 113.17,
112.53, 103.98, 36.21 (N-CH), 20.93 (CH3).
(4c): 7-(4-Chlorophenyl)- 6H,7H-
chromeno[4,3-d]pyrido[1,2-a]pyrimidin-6-one
FT-IR (KBr, cm™): 3359, 3143, 1670, 1601,
1533, 1327, 1180, 759, 676.

'"H NMR (250.13 MHz, DMSO- ds, ppm): &
6.23 (1H, s, N-CH), 6.62-6.72 (2H, m, Ar-H),
7.10- 7.81 (10H, m, Ar-H).

BC NMR (62.9 MHz, DMSO-ds, ppm): &
172.35, 168.31, 165.02, 157.31, 152.95,
141.87, 141.13, 131.51, 129.87, 128.99,
128.08, 124.58, 123.43,120.25, 115.94, 112.34,
111.54, 103.58, 36.24 (N-CH).

(4d): 7-(4-Methoxyphenyl)-6H,7H-
chromeno[4,3-d]pyrido[1,2-a]pyrimidin-6-one
FT-IR (KBr, cm): 3346, 3151, 1677, 1599,
1540, 1384, 1328, 1184, 723, 678.

'"H NMR (250.13 MHz, DMSO- ds, ppm): 8
3.60 (3H, s, OCH3), 6.18 (1H, s, N-CH), 6.61-
7.86 (12H, m, Ar-H).

BC NMR (62.9 MHz, DMSO-ds, ppm):
168.19, 165.14, 157.25, 15291, 143.40,
140.19, 134.46, 131.33, 129.71, 128.05,
124.55,123.33, 120.40, 115.88, 113.57, 112.36,
110.60, 104.11, 55.32 (OCH3), 36.22 (N-CH3).
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(4a):7-Phenyl-6H,7H-chromeno[4,3-
d]pyrido[1,2-a]pyrimidin-6-one IR (KBr, cm™):
3436, 3144, 1669, 1596, 1530, 1384, 1325,
1180, 727, 675.

'"H NMR (250.13 MHz, DMSO- ds, ppm): &
6.24 (1H, s, N-CH), 6.70-6.90 (2H, m, ArH),
7.08-7.21(5H, m, ArH), 7.46-7.48 (2H, m,
ArH), 7.79-7.90 (4H, m, ArH).

BC NMR (62.9 MHz, DMSO-ds, ppm): &
168.29, 165.00, 155.10, 152.95, 143.59,
141.87, 13798, 131.52, 129.85, 129.00,
128.08, 124.58, 123.42,120.25, 115.95, 113.13,
112.53,103.58, 36.23 (N-CH).

(4b):  7-(p-Tolyl)-  6H,7H-chromeno[4,3-
d]pyrido[1,2-a]- pyrimidin-6-one FT-IR (KBr,
cm'): 3353, 317, 1665, 1606, 1540, 1384,
1327, 1184, 761, 679.

'H NMR (250.13 MHz, DMSO- ds, ppm): &
2.18 (3H, s, CH3), 6.19 (1H, s, N-CH), 6.77-
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