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General procedure for the preparation of chromenpyrimidines:
A mixture of aldehyde (1 mmol), 6-amino-1,3-dimethyluracil (1 mmol), 4-hydroxy coumarine (1 mmol) and 5 mg 
Co3O4/NiO@GQDs@SO3H nanocomposite were stirred in 5 mL ethanol under reflux condition. The reaction was 
monitored by TLC. After completion of the reaction, the solution was filtered and the heterogeneous catalyst was 
recovered. Water was added, and the precipitate was collected by filtration and washed with water. The crude 
product was recrystallized or washed with ethanol to give the pure product. 

The conversion is described as ratios of how much of a reactant has reacted.

Conversion efficiency = 

𝑇ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓  𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑟𝑒𝑎𝑔𝑒𝑛𝑡 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑑 
𝑇ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝐿𝑖𝑚𝑖𝑡𝑖𝑛𝑔 𝑟𝑒𝑎𝑔𝑒𝑛𝑡 𝑖𝑛

 × 100
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (phenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4a):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (phenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4a):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-chlorophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4b):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-chlorophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4b):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-methoxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4c):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-methoxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4c):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-nitrophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4d): 
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-nitrophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4d): 
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13C NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-nitrophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4d): 
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-nitrophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4e):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-nitrophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4e):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4f):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4f):
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13C NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4f):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4g):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4g):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (2-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4h):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (2-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4h):
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C NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (2-hydroxyphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4h):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-methylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4i):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-methylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4i):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-methylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4j):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-methylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4j):
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C NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (3-methylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4j):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-bromophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4k):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-bromophenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4k):
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FT-IR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-isopropylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4l):
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H NMR: 6-Amino-5-((4-hydroxy-2-oxo-2H-chromen-3-yl) (4-isopropylphenyl) methyl)-1,3-
dimethylpyrimidine-2,4(1H,3H)-dione (4l):


