







Table1 Basal spacing d001 and 2θ  angle for each cation

	Mt-M  
	Mt-Na+
	Mt-Fe3+
	Mt-Fe2+
	Mt-Co2+
	Mt-Cr3+
	Mt-Cu2+
	Mt-Ni2+

	2θ (°)
	5.84
	6.24
	6.18
	6.27
	6.1
	7.19
	6.1

	d001 (Å)
	15.12
	14.15
	14.28
	14.08
	14.48
	12.28
	14.48




 
             









































Table 2 Values of cation exchange capacity

	Mt-M
	C.E.C
(meq/100g)

	Mt-Cu2+
	47.40

	Mt-Co2+
	111.60

	Mt-Ni2+
	50.60

	Mt-Fe2+
	112.60

	Mt-Fe3 +
	108.10

	Mt-Cr3+
	45.10



 

























Table 3 Effect of the exchanged cation on Biginelli reaction

	Catalyst
	Time (h)
	Yield (%)

	Mt-Na+  (raw material)
	32
	13

	Mt-Cu2+
	7
	20

	Mt-Co2+
	9
	57

	Mt-Ni2+
	9
	20

	Mt-Fe2+
	7
	34

	Mt-Fe3+
	8
	60

	Mt-Cr3+
	10
	24

	HCl
	7
	56

	Without catalyst
	11
	16






























Table 4 Effect of the catalyst amount on the yield of the reaction

	Catalyst
	Catalyst amount (%)  
	Time (h)
	Yield (%)

	Mt-Fe3+
	20
	8
	60

	Mt-Fe3+
	40
	7
	68

	Mt-Fe3+
	50
	7
	76

	Mt-Fe3+
	60
	7
	86

	Mt-Co2+
	20
	9
	57

	Mt-Co2+
	40
	8
	62

	Mt-Co2+
	50
	8
	69

	Mt-Co2+
	60
	8
	73



































Table 5 Effect of the Solvent on the yield of the reaction

	   
	Mt-Fe3+
	Mt-Co2+

	Solvent
	Time (h)
	Yield (%)
	Time (h)
	Yield (%)

	Ethanol 
	7
	76
	8
	69

	Water 
	7
	44
	8
	36

	Toluene 
	5
	62
	7
	65

	Glacial acetic acid  
	5
	82
	6
	77

































Table 6 Effect of introduction order of reagents

	
	First step 
	Second step 
	
Yield (%)

	
	Reagents
	operating condition
	Reagents
	operating condition
	

	process 1
	Benzaldehyde + 
Mt-Fe3+
	Stirring, 2h
	ethylacetoacetate + urea
	Reflux, 7h
	68

	Process 2
	Ethylacetoacetate + 
Mt-Fe3+
	Stirring, 2h
	Benzaldéhyde + urea
	Reflux, 6h
	81

	Process 3
	urea + Mt-Fe3+
	Stirring, 2h
	Benzaldéhyde + ethylacetoacetate
	Reflux, 5h
	81































Table 7 Comparison between Mt-Fe3+ and other catalysts reported in the literature

	Catalyst
	Time
	Yield (%) in ethanol

	Mt-Fe3+ (our study)
	5 h
	81

	PS-PEG-SO3H60
	10 h
	80

	PPF-SO3H61 
	8 h
	81

	Nafion-Ga62  
	1 h
	84

	ZnO@SBA-1563
	150 mn
	96 

	Co phthalocyanines64
	16 h
	10

	NHC copper complexes65
	24 h
	39

	Hf(OTf)466  
	9 h
	88
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