	Table 1 Optimization of reaction conditions for the synthesis of 4ba

	[image: ]

	Entry
	CESA catalyst
(wt. %)
	Solvent
	Temp. (oC)
	Time (min)
	Yield (%)b

	1
	-
	-
	RT
	60
	Trace

	2
	-
	-
	Reflux
	50
	Trace

	3
	-
	EtOH
	RT
	40
	35

	4
	-
	H2O
	RT
	40
	20

	5
	5
	-
	RT
	40
	42

	6
	5
	-
	Reflux
	35
	42

	7
	2
	EtOH
	Reflux
	05
	85

	8
	5
	EtOH
	RT
	05
	90

	9
	10
	EtOH
	RT
	05
	98

	10
	12
	EtOH
	RT
	05
	98

	11
	10
	EtOH
	Reflux
	15
	88

	12
	10
	MeOH
	RT
	20
	80

	13
	10
	Toluene
	RT
	20
	48

	14
	10
	THF
	RT
	20
	42

	15
	10
	H2O
	RT
	20
	84

	16
	10
	CH3CN
	RT
	24
	64

	aReaction conditions: 4-chlorobenzaldehyde 1b (1 mmol), malononitrile 2 (1 mmol), β-naphthol 3a (1 mmol) various amount of CESA catalyst with solvent (5 mL); bIsolated yields.



	Table 2 Substrate scope of 2-amino-4H-benzochromene derivativesa      
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	Entry
	Aldehydes 
	Naphthols
	Product
(4 & 5)
	Time
(min.)
	Yieldb (%)
	M.P. (oC)[Ref.]

	

1
	
[image: ]
1a
	

β-naphthol
	[image: ]
4a
	

10
	

96
	

271-273[34]

	

2
	
[image: ]
1b
	

β-naphthol
	[image: ]
4b
	

05
	

98
	

205-206[34]

	

3
	
[image: ]
1c
	

β-naphthol
	[image: ]
4c
	

12
	

95
	

290-292[42]

	

4
	
[image: ]
1d
	

β-naphthol
	[image: ]
4d
	

18
	

96
	

192-194[41]

	

5
	
[image: ]
1e
	

β-naphthol
	[image: ]
4e
	

20
	

94
	

249-251[41]

	

6
	
[image: ]
1f
	

β-naphthol
	[image: ]
4f
	

10
	

97
	

186-188[34]

	

7
	
[image: ]
1g
	

β-naphthol
	[image: ]
4g
	

18
	

94
	

259-260[34]

	

8
	
[image: ]
1h
	

β-naphthol
	[image: ]
4h
	

15
	

90
	

216-218[26]

	

9
	
[image: ]
1i
	

β-naphthol
	[image: ]
4i
	

10
	

96
	

240-242[41]

	

10
	
[image: ]
1j
	

β-naphthol
	[image: ]
4j
	

20
	

90
	

225-227[40]

	

11
	
[image: ]
1k
	

β-naphthol
	[image: ]
4k
	

22
	

88
	

246-248[29]

	

12
	
[image: ]
1l
	

β-naphthol
	[image: ]
4l
	

18
	

92
	

256-258[34]

	

13
	
[image: ]
1m
	

β-naphthol
	[image: ]
4m
	

10
	

96
	

229-231[New]

	


14
	
[image: ]
1a
	


α-naphthol
	[image: ]
5a
	


12
	


96
	


176-177[34]

	


15
	
[image: ]
1b
	


α-naphthol
	[image: ]
5b
	


10
	


96
	


230-232[34]

	


16
	
[image: ]
1c
	


α-naphthol
	[image: ]
5c
	


20
	


88
	


246-248[34]

	


17
	
[image: ]
1d
	


α-naphthol
	[image: ]
5d
	


15
	


95
	


188-190[38]

	


18
	
[image: ]
1e
	


α-naphthol
	[image: ]
5e
	


20
	


90
	


205-206[34]

	


19
	
[image: ]
1f
	


α-naphthol
	[image: ]
5f
	


12
	


96
	


232-234[34]

	


20
	
[image: ]
1g
	


α-naphthol
	[image: ]
5g
	


14
	


88
	


257-259[27]

	


21
	
[image: ]
1h
	


α-naphthol
	[image: ]
5h
	


15
	


92
	


244-246[27]

	


22
	
[image: ]
1i
	


α-naphthol
	[image: ]
5i
	


10
	


97
	


215-217[27]

	


23
	
[image: ]
1j
	


α-naphthol
	[image: ]
5j
	


10
	


94
	


235-237[37]

	


24
	
[image: ]
1k
	


α-naphthol
	[image: ]
5k
	


25
	


88
	


238-240[29]

	


25
	
[image: ]
1l
	


α-naphthol
	[image: ]
5l
	


28
	


94
	


230-232[38]

	aReaction conditions: Aldehydes 1a-m (1 mmol), malononitrile 2 (1 mmol), β-naphthol 3a (1 mmol) or α-naphthol 3b (1 mmol), catalytic amount of CESA catalyst (10 wt. %) in ethanol (5 mL) at room temperature. bYields refer to isolated products.
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