Table 2. Optimization of reaction conditions for the synthesis of DHPC.a


	
	Conditions
	
	

	Entry
	Solvent/ Temp. (℃)/ Catalyst (g)
	Time (min)
	Yield (%)b

	1
	-/ r.t. / FNAOSiPPEA (0.005)
	240
	80

	2
	-/ r.t/ FNAOSiPPEA ( 0.01)
	150
	83

	3
	-/ r.t./ FNAOSiPPEA (0.015)
	100
	82

	4
	-/ r.t. /FNAOSiPPEA (0.02)
	80
	86

	5
	-/ 35/ FNAOSiPPEA (0.02)
	80
	85

	6
	-/ 45/ FNAOSiPPEA/ (0.02)
	45
	87

	7
	-/ 55/ FNAOSiPPEA/ (0.02)
	40
	86

	8
	-/ 65/ FNAOSiPPEA/ (0.02)
	30
	87

	9
	-/ 80/ FNAOSiPPEA/ (0.02)
	30
	89

	10
	EtOH/ 80/ FNAOSiPPEA (0.02)
	10
	95

	11
	EtOH:H2O (1:1)/ 80/ FNAOSiPPEA (0.02)
	25
	95

	12
	H2O/ 80/ FNAOSiPPEA (0.02)
	30
	90


aconditions: 4-nitrobenzaldehyde (1 mmol), 4-hydroxycoumarine (1 mmol), and malononitrile (1.5 mmol), Solvent (10 ml). bIsolated Yield.

Table 3. FNAOSiPPEA catalyzed the synthesis of DHPC.a


	Entry
	R
	Time (min)
	Yield (%)b
	m. p. (ref.)

	1
	4-NO2-C6H4-
	5
	95
	259-261 [30]

	2
	4-F-C6H4-
	7
	96
	261-263 [31]

	3
	4-Br-C6H4-
	5
	96
	248-250 [30]

	4
	4-OH-C6H4-
	10
	94
	260-262 [30]

	5
	4-OMe-C6H4-
	15
	94
	248-251 [32]

	6
	4-isopropyl-C6H4-
	25
	90
	250-252 [31]

	7
	3-NO2-C6H4-
	30
	93
	261-263 [30]

	8
	2-NO2-C6H4-
	30
	95
	259-261 [30]

	9
	2-Cl-C6H4-
	35
	95
	273-275 [31]

	10
	2,4-(Cl)2-C6H3-
	10
	98
	259-261 [32]

	11
	2,6-(Cl)2-C6H3-
	20
	90
	273-276 [33]

	12
	C6H5-
	20
	92
	255-257 [32]

	13
	3-pyridine-
	5
	96
	250-252


aconditions: aldehyde (1 mmol), 4-hydroxycoumarine (1 mmol), malononitrile (1.5 mmol), 80 ℃, EtOH Solvent, catalyst (0.02 g) bIsolated yield.


Table 4. Optimization of the reaction conditions for the synthesis of THBP.a


	
	Conditions
	
	

	Entry
	Solvent/ Temp. (℃)/ Catalyst (g)
	Time (min)
	Yield (%)b

	1
	-/ r.t/ FNAOSiPPEA ( 0.01)
	110
	83

	2
	-/ r.t./ FNAOSiPPEA (0.015)
	88
	82

	3
	-/ r.t. /FNAOSiPPEA (0.02)
	75
	86

	4
	-/ 35/ FNAOSiPPEA (0.02)
	60
	85

	5
	-/ 45/ FNAOSiPPEA/ (0.02)
	45
	87

	6
	-/ 50/ FNAOSiPPEA/ (0.02)
	20
	88

	7
	-/ 55/ FNAOSiPPEA/ (0.02)
	30
	86

	8
	-/ 80/ FNAOSiPPEA/ (0.02)
	80
	89

	9
	EtOH/ 50/ FNAOSiPPEA (0.02)
	5
	95

	10
	EtOH:H2O (1:1)/ 80/ FNAOSiPPEA (0.02)
	25
	95

	11
	H2O/ 80/ FNAOSiPPEA (0.02)
	30
	90


aconditions: 4-nitrobenzaldehyde (1 mmol), dimedone (1 mmol), malononitrile (1.5 mmol), Solvent (10 ml). bIsolated Yield.



Table 5. Synthesis of THBP derivatives catalyzed by FNAOSiPPEA.a


	Entry
	R
	Time (min)
	Yield (%)b
	m. p. (ref.)

	1
	4-NO2-C6H4-
	5
	95
	181-217 [34]

	2
	4-F-C6H4-
	5
	94
	191-194 [34]

	3
	4-Br-C6H4-
	5
	96
	199-200 [35]

	4
	4-Cl-C6H4-
	7
	97
	215-216 [36]

	5
	4-OH-C6H4-
	15
	94
	213-215 [37]

	6
	4-OMe-C6H4-
	15
	94
	208-210 [34]

	8
	3-NO2-C6H4-
	35
	93
	216-218 [37]

	9
	2-NO2-C6H4-
	35
	95
	234-236[37]

	10
	2-Cl-C6H4-
	35
	95
	216-218 [34]

	11
	2,6-(Cl)2-C6H3-
	15
	95
	249-251 [37]

	12
	C6H5-
	25
	92
	231-234 [37]

	13
	Furan-
	15
	94
	217-219 [37]


aconditithons: aldehyde (1 mmol), dimedone (1 mmol), malononitrile (1.5 mmol), 50 ℃, EtOH as the solvent, catalyst (0.02 g), bIsolated yield.
image4.emf
+

O

O

+

NC CN

O

R

CN

NH

2

O

FNAOSiPPEA (0.02 g)

EtOH, 50 °C

R H

O



image1.emf
O H

NO

2

+

NC CN

+

O O

OH

O O

O

CN

NH

2

NO

2

FNAOSiPPEA (g)

Solvent, Temp. (°C)



image2.emf
+

NC CN

+

O O

OH

O

O

NH

2

CN

O

FNAOSiPPEA (0.02 g)

EtOH, 80 °C

RH

O

R



image3.emf
CHO

NO

2

+

NC CN

O

O

+

O

O

CN

NH

2

NO

2

FNAOSiPPEA (g)

Solvent, Temp. (°C)



