
	Table 1. Optimization of reaction conditions for preparation of 3-amino-1-phenyl-1H-benzo[a]pyrano[2,3-c]phenazine-2-carbonitrilea (5A) in the presence of [(EtO)3Si(CH2)3N+H3][CH3COO-] as catalyst in different solvents and various amount of the catalyst under several temperature

	


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

	1
	-
	-
	-
	r.t.
	6 h
	-

	2
	-
	-
	-
	100
	6 h
	-

	3
	-
	-
	H2O
	r.t.
	6 h
	-

	4
	-
	-
	H2O
	Reflux
	6 h
	Trace

	5
	Ionic Liquids
	30 mol%
	H2O
	r.t.
	6 h
	Trace

	6
	Ionic Liquids
	30 mol%
	H2O
	Reflux
	6 h
	33

	7
	Ionic Liquids
	30 mol%
	-
	r.t.
	6 h
	27

	8
	Ionic Liquids
	30 mol%
	Solvent-Free
	50
	4h
	53

	9
	Ionic Liquids
	30 mol%
	Solvent-Free
	60
	3h
	71

	10
	Ionic Liquids
	30 mol%
	Solvent-Free
	70
	2h
	88

	11
	Ionic Liquids
	30 mol%
	Solvent-Free
	80
	90
	92

	12
	Ionic Liquids
	30 mol%
	Solvent-Free
	90
	45
	93

	13
	Ionic Liquids
	30 mol%
	Solvent-Free
	100
	40
	90

	14
	Ionic Liquids
	30 mol%
	DMF
	100
	3 h
	38

	15
	Ionic Liquids
	30 mol%
	Toluene
	100
	6 h
	Trace

	16
	Ionic Liquids
	30 mol%
	EtOH
	r.t.
	6 h
	Trace

	17
	Ionic Liquids
	30 mol%
	EtOH
	Reflux
	50
	95

	a Based on reaction of 2-hydroxynaphthalene-1,4-dione (1 mmol), benzene-1,2-diamine (1 mmol) benzaldehyde (1 mmol), and malononitrile (1 mmol). b Isolated yields after purification.


 
	Table 2. Synthesis of benzo[a]pyrano[2,3-c]phenazinea in the precence of  [(EtO)3Si(CH2)3N+H3][CH3COO-] as catalyst

	


	[image: ]5A
Time: 45 min, Yield (%)b: 93 %
M.P (°C) (Observed): >280
M.P (°C) (Litreature): 301-302 [24]
	[image: ]5B
Time: 35 min, Yield (%)b: 98 %
M.P (°C) (Observed): 278-280
M.P (°C) (Litreature): 279-283 [25]
	[image: ]5C
Time: 40 min, Yield (%)b: 93 %
M.P (°C) (Observed): 279-280
M.P (°C) (Litreature): 280 [26]

	
[image: ]5D
Time: 40 min, Yield (%)b: 91 %
M.P (°C) (Observed): 279-281
M.P (°C) (Litreature): 282-283 [26]
	

5E
Time: 55 min, Yield (%)b: 89 %
M.P (°C) (Observed): 267-269
New
	
[image: ]5F
Time: 25 min, Yield (%)b: 97 %
M.P (°C) (Observed): >280
M.P (°C) (Litreature): 290-291 [24]

	
[image: ]5G
Time: 45 min, Yield (%)b: 94 %
M.P (°C) (Observed): >280
M.P (°C) (Litreature): 285-286 [24]
	

5H
Time: 95 min, Yield (%)b: 92 %
M.P (°C) (Observed): >280
New
	
[image: ]5I
Time: 60 min, Yield (%)b: 96 %
M.P (°C) (Observed): >280
M.P (°C) (Litreature): 295 [26]

	
[image: ]5J
Time: 75 min, Yield (%)b: 92 %
M.P (°C) (Observed): 276-277
M.P (°C) (Litreature): 275-277 [27]
	
[image: ]5K
Time: 80 min, Yield (%)b: 96 %
M.P (°C) (Observed): 249-251
M.P (°C) (Litreature): 253-254 [24]
	

5L
Time: 35 min, Yield (%)b: 95 %
M.P (°C) (Observed): >280
New

	
[image: ]5M
Time: 70 min, Yield (%)b: 89 %
M.P (°C) (Observed): 248-250
M.P (°C) (Litreature): 251-252 [27]
	
[image: ]5N
Time: 55 min, Yield (%)b: 94 %
M.P (°C) (Observed): 259-261
M.P (°C) (Litreature): 256-260 [25]
	
[image: ]5O
Time: 50 min, Yield (%)b: 92 %
M.P (°C) (Observed): 271-273
M.P (°C) (Litreature): 273 [26]


a Reaction conditions: 2-hydroxynaphthalene-1,4-dione (1 mmol), benzene-1,2-diamine (1 mmol), aldehyde (1 mmol), and malononitrile (1 mmol), and 30 mol% of 3-(triethoxysilyl)propane-1-aminium formate in 90 °C. b Isolated yields after purification.
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