
	Table 1 Optimal reaction conditions for the synthesis of 7-amino-1,3-dimethyl-5-phenyl-6-(phenylsulfonyl)-6,8a-dihydropyrido[2,3-d]pyrimidine-2,4(1H,3H)-dionea by [(EtO)3Si(CH2)3NH3+][CH3COO-].

	


	Entry
	Catalyst
	Amount of catalyst (mol %)
	Solvent (3 ml)
	Temp. (°C)
	Time (min)
	Yield (%)b

	1
	-
	-
	-
	r.t.
	24 h
	-

	2
	-
	-
	-
	100
	24 h
	-

	3
	-
	-
	H2O
	r.t.
	24 h
	-

	4
	-
	-
	H2O
	Reflux
	24 h
	Trace

	5
	-
	-
	EtOH
	r.t.
	24 h
	-

	6
	-
	-
	EtOH
	Reflux
	24 h
	Trace

	7
	-
	-
	Acetonitrile
	Reflux
	24 h
	-

	8
	-
	-
	Toluene
	Reflux
	24 h
	-

	9
	-
	-
	DMF
	Reflux
	24 h
	-

	10
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	H2O
	r.t.
	24 h
	-

	11
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	H2O
	Reflux
	6 h
	43

	12
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	-
	r.t.
	6 h
	Trace

	13
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	Solvent-Free
	100
	60
	94

	14
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	DMF
	Reflux
	6 h
	41

	15
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	Toluene
	Reflux
	6 h
	-

	16
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	Acetonitrile
	Reflux
	6 h
	37

	17
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	EtOH
	r.t.
	2 h
	28

	18
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	EtOH
	50
	90
	46

	19
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	EtOH
	60
	75
	61

	20
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	EtOH
	70
	40
	84

	21
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	EtOH
	Reflux
	25
	96

	22
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	10 mol%
	EtOH
	Reflux
	65
	90

	23
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	20 mol%
	EtOH
	Reflux
	45
	92

	24
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	40 mol%
	EtOH
	Reflux
	15
	89

	aBased on the reaction of benzaldehyde (1 mmol), Benzenesulfonylacetonitrile (1 mmol), and 6-Amino-1,3-dimethyluracil (1 mmol).; bYields refer to isolated product after purification.




	Table 2 Optimal reaction conditions for the synthesis of 7-amino-1,3-dimethyl-5-phenyl-6-(phenylsulfonyl)-6,8a-dihydropyrido[2,3-d]pyrimidine-2,4(1H,3H)-dionea by Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-].

	


	Entry
	Catalyst
	Amount of catalyst (g)
	Solvent (3 ml)
	Temp. (°C)
	Time (min)
	Yield (%)b

	1
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	H2O
	r.t.
	6 h
	-

	2
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	H2O
	Reflux
	6 h
	55

	3
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	DMF
	Reflux
	6 h
	61

	4
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	Toluene
	Reflux
	6 h
	-

	5
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	Acetonitrile
	Reflux
	6 h
	54

	6
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	Solvent-Free
	r.t.
	3 h
	Trace

	7
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	Solvent-Free
	100
	3 h
	19

	8
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	EtOH
	r.t.
	2 h
	39

	9
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	EtOH
	50
	65 
	47

	10
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	EtOH
	60
	40
	63

	11
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	EtOH
	70
	30
	82

	12
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015
	EtOH
	Reflux
	20
	95

	13
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.008
	EtOH
	Reflux
	30
	90

	14
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.025
	EtOH
	Reflux
	15
	92

	15
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.035
	EtOH
	Reflux
	10
	89

	16
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.05
	EtOH
	Reflux
	5
	81

	17
	Fe3O4
	0.015
	EtOH
	Reflux
	2 h
	45

	18
	Fe3O4@SiO2
	0.015
	EtOH
	Reflux
	2 h
	52

	19
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	30 mol%
	EtOH
	Reflux
	25
	96

	aBased on the reaction of Benzaldehyde (1 mmol), Benzenesulfonylacetonitrile (1 mmol), and 6-Amino-1,3-dimethyluracil (1 mmol).; bYields refer to isolated product after purification.




	Table 3 Synthesis of (phenylsulfonyl)dihydropyrido[2,3-d]pyrimidinea in the presence of Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-] and [(EtO)3Si(CH2)3NH3+][CH3COO-] as catalysts.

	


	Entry
	Product
	Catalyst (A)

	Catalyst (B)

	M.P (°C)
(reported)
	M.P (°C)
(observed)

	
	
	Time
(min)

	Yield
(%)b
	Time
(min)
	Yield
(%)b
	
	

	


1
	4A
	


20
	


95
	


25
	


96
	


>280
	


306-307
[30]

	


2
	4B
	


10
	


97
	


15
	


95
	


>280



	


New compound

	


3
	4C
	


15
	


92
	


20
	


94
	


>280
	


281-282
[30]

	


4
	4D
	


10
	


96
	


10
	


96
	


276-277
	


277-278
[30]

	


5
	4E
	


15
	


93
	


20
	


91
	


>280
	


288-289
[30]

	


6
	4F
	


10
	


89
	


15
	


93
	


>280
	


New compound

	


7
	4G
	


10
	


94
	


20
	


97
	


>280
	


290-291
[30]

	


8
	4H
	


20
	


91
	


25
	


92
	


>280
	


282-283
[30]

	


9
	4I
	


35
	


88
	


45
	


90
	


>280



	


New compound

	


10
	 4J           
	


40
	


90
	


50
	


95
	


>280


	


New compound

	


11
	4K
	


45
	


88
	


45
	


86
	


>280



	


New compound

	


12
	5L
	


50
	


98
	


55
	


97
	


>280




	


New compound

	


13
	4M
	


40
	


96
	


55
	


93
	


>280



	


New compound

	


14
	4N
	


55
	


92
	


60
	


95
	


>280
	


284-285
[30]

	


15
	4O
	


50
	


91
	


55
	


94
	


>280
	


281-282
[30]

	


16
	4P
	


30
	


96
	


35
	


94
	


>280



	


New compound

	aReaction conditions: arylaldehydes (1 mmol), benzenesulfonylacetonitrile (1 mmol), and 6-Amino-1,3-dimethyluracil (1 mmol). bIsolated yields after purification.




.
	Table 4 Comparison result of  Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-] and [(EtO)3Si(CH2)3NH3+][CH3COO-] with other reported catalysts in the literature for preparation of (phenylsulfonyl)dihydropyrido[2,3-d]pyrimidinea.
	

	

	Entry
	Catalyst
	Amount of catalyst
	Solvent
	Temp (°C)
	Time (min)
	Yield (%)[b]
	Ref

	1
	Triethylamine
	8 mL
	Ethanol
	Reflux
	4 h
	79
	[30]

	2
	glycerol
	5 mL
	glycerol
	80 
	120
	90
	[31]

	3
	[(EtO)3Si(CH2)3NH3+][CH3COO-]
	0.04 g
	Ethanol
	Reflux
	25
	96
	-

	4
	Fe3O4@SiO2@[(CH2)3NH3+][CH3COO-]
	0.015 g
	Ethanol
	Reflux
	20
	95
	-

	  a Based on the reaction of benzaldehyde (1 mmol), Benzenesulfonylacetonitrile (1 mmol), and uracil (1 mmol).; b Yields refer to isolated product after purification.
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