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Table 1  Optimization reaction conditions
	


	Entry
	Catalyst (mg)
	Conditions
Solvent/Tem.(οC)/Time (min)
	Yield

	1
	No catalyst
	Sf/80 οC/ 60
	No Reaction

	2
	KCC-1-Bipy+22Cl- (0.002 g)
	Sf/80 οC/ 20
	No Reaction

	3
	KCC-1-Bipy+22Cl- (0.003 g)
	Sf/80 οC/ 20
	In completed

	4
	KCC-1-Bipy+22Cl- (0.004 g)
	Sf/80 οC/ 10
	99%

	5
	KCC-1-Bipy+22Cl- (0.004 g)
	Sf/r.t./ 60
	No Reaction

	6
	KCC-1-Bipy+22Cl- (0.004 g)
	Sf/60 οC/ 60
	In completed

	7
	KCC-1-Bipy+22Cl- (0.004 g)
	n-hexane/ Reflux/ 60
	In completed

	8
	KCC-1-Bipy+22Cl- (0.004 g)
	EtOH/ Reflux/ 60
	80%

	9
	KCC-1-Bipy+22Cl- (0.004 g)
	H2O/ Reflux/ 60
	In completed

	10
	KCC-1 (0.004 g)
	Sf/80 οC/ 60
	In completed

	Sf: Solvent free


























Table 2  Knoevenagel condensation reaction of various aromatic aldehydes and 1,3-dicetones in the presence of the KCC-1-Bipy+22Cl-  under solvent free reaction conditions

	[image: ]
2'a
Time: 20 min, Yield: 60%
mp: (183-185)
mp (reported): [190-192] [9]
	[image: ]
2'b
Time: 10 min, Yield: 99 %
mp: (150-152)
mp (reported): [125-127] [9]
	[image: ]
2'c
Time: 15 min, Yield: 99 %
mp: (183-185)
mp (reported):[187-190] [10]
	[image: ]
2'd
Time: 10 min, Yield: 95 %
mp: (198-200)
mp (reported): [202-204] [10]

	[image: ]2'e
Time: 20 min, Yield: 80%
mp: (117-120)
mp (reported): [127-129] [11]
	[image: ]
2'f
Time: 80 min, Yield: 72%
mp: (185-187)
mp (reported): [185-187] [10]
	[image: ]
3'a
Time: 10 min, Yield: 70%
mp: (150-155)
mp (reported): [152-155] [12]
	[image: ]
3'b
Time: 60 min, Yield: 90%
mp: ( 155-158)
mp (reported): [154-156] [11]

	[image: ]
3'c
Time: 30 min, Yield: 90%
mp: (157-160 )
mp (reported): [159-161] [15]

	[image: ]
3'd
Time: 40 min, Yield: 99%
mp: (180-182)
mp (reported): [190-193] [14]
	[image: ]
3'e
Time: 20 min, Yield: 99%
mp: (159-162)
mp (reported): [174-177] [13]
	[image: ]
3'f
Time: 10 min, Yield: 60%
mp: (135-139)
mp (reported): [133-134] [12]

	[image: ]
3'g
Time: 20 min, Yield: 99%
mp: (285-289)
mp (reported): [297-298] [11]
	[image: ]
4'a
Time: 10 min, Yield: 99%
mp: (235-240)
mp (reported): [234-236] [17]
	[image: ]
4'b
Time: 35 min, Yield: 90%
mp: 390 d
mp (reported): mp > 300 [17]
	[image: ]
4'c
Time: 20 min, Yield: 99%
mp: (320-325)
mp (reported): mp > 300  [16]

	[image: ]
4'd
Time: 35 min, Yield: 99%
mp: (325-330 )
mp (reported): mp > 300 [17]
	[image: ]
4'e
Time: 25 min, Yield: 99%
mp: (290-292)
[bookmark: _GoBack]mp (reported): mp ≥300 [16]
	[image: ]
4'f
Time: 35 min, Yield: 99%
mp: (345-350)
mp (reported): mp > 300 [16]
	[image: ]
4'g
Time: 40 min, Yield: 90%
mp: (210-215)
mp (reported): [246-247] [17]

	[image: ]
5'a
Time: 10 min, Yield: 80%
mp: (143-147)
mp (reported): [150] [18]
	[image: ]
5'b
Time: 5 min, Yield: 95%
mp: (178-179)
mp (reported): [178] [18]
	[image: ]
5'c
Time: 5 min, Yield: 98%
mp: (112-115)
mp (reported): [139-141] [19]
	[image: ]
5'd
Time: 5 min, Yield: 80%
mp: (151-155)
mp (reported): [159] [18]

	[image: ]
5'e
Time: 5 min, Yield: 53%
mp: (203-205)
mp (reported): [205] [18]
	[image: ]
5'f
Time: 5 min, Yield: 73%
mp: (200-204)
mp (reported): [196] [21]
	[image: ]
5'g
Time: 5 min, Yield: 76%
mp: (214-216)
mp (reported): [221] [21]
	[image: ]
5'h
Time: 5 min, Yield: 92%
mp: (145-150)
mp (reported):[148-149] [20]


	[image: ]
5'i
Time: 5 min, Yield: 95%
mp: (255-258)
mp (reported): [261-262] [20]
	[image: ]
5'j
Time: 5 min, Yield: 95%
mp: (215-220)
mp (reported): [233-234] [20]
	[image: ]
5'k
Time: 5 min, Yield: 95%
mp: (202-205)
mp (reported): [225] [21]
	[image: ]
5'l
Time: 5 min, Yield: 52%
mp: (212-214)
mp (reported): [215] [21]

	[image: ]
5'm
Time: 5 min, Yield: 92%
mp: (251-252)
mp (reported): [251-252] [18]
	[image: ]
5'n
Time: 5 min, Yield: 95%
mp: (228-230)
mp (reported): [230-232] [18]
	




































Table 3  Comparison of efficiency of the present method in the Knoevenagel condensation reaction of  4- chlorobenzaldehyde and dimedone  with previous reports methods. 
	
Ref
	
Yield (%)
	Reaction Condition
Time (min)/Tem (℃)/Solvent
	
Catalyst
	
Entry

	[9]
	80
	60 min/ reflux/ EtOH
	Piperidine
	1

	[22]
	88
	180 min / r.t/ H2O
	[PEG(mim)2][OH]2
	2

	[23]
	81
	60 min/ r.t./ EtOH
	Ni-nanoparticles
	3

	[24]
	63
	30 min/ r.t./ Ionic Liquid
	2-hydroxyethylammonium formate
	4

	[25]
	92
	10 min/ r.t./Ionic Liquid
	IV- DES (deep eutectic solvents based on CeCl3.7H2O with urea)
	5

	Present
	99
	10 min/80℃/ Solvent Free
	KCC-1-Bipy+2 2Cl-
	6
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