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Table 1S. The binding energies (kcal/mol) and interactions of the synthesized compounds on CDK2, using Smina software.
	Compounds
	Type of interaction
	Residues
	Ligand involved moiety
	Minimized affinity (KJ/mol)

	4a
	Hydrogen bond

[bookmark: _Hlk161931452]π-π stacked
π-π T-shaped
π- sigma
π- alkyl

[bookmark: _Hlk161939616]Van der Waals
	[bookmark: _Hlk161928304]Asp86, Leu83

Phe82
[bookmark: _Hlk161931616]Phe80
Ala144
[bookmark: _Hlk161931946]Ala31 and Leu134 

Asp145, Asn132, Gln131, Glu81, Gln85, Lys89, His84, Ile10, Val18, Val64, Lys33
	[bookmark: _Hlk161931237]Carbonyl of 1,4 naphthoquinone ring, NH group 

Phenoxy ring
Triazole ring
Triazole ring
[bookmark: _Hlk161931974]Phenoxy ring and benzyl ring

-----

	-9.93

	4b
	Hydrogen bond

π-π stacked
π-π T-shaped
π- sigma
π- alkyl

Van der Waals
	Asp86, leu83, and Asp145
Phe82
Phe80
Ala144
Ala31, Leu134, and Val64
His84, Lys89, Gln85, Glu81, Ile10, Val18
	Carbonyl of 1,4 naphthoquinone ring, NH group and nitrogen of 
Phenoxy ring
Triazole ring
Triazole ring
Phenoxy ring and triazole ring

-----

	-8.82


	4e
	Hydrogen bond
π-π stacked
π-π T-shaped
π- sigma
π- alkyl

Van der Waals
	Asp86, leu83
Phe82
Phe80
Ala144
Ala31, Leu134, and Val64
Glu81, His84, Lys89, Gln85, Ile10, Val18, Gln131, Asn132, Asp145
	Carbonyl of 1,4 naphthoquinone ring, NH group
Phenoxy ring
Triazole ring
Triazole ring
Phenoxy ring, triazole ring, and benzyl ring

-----

	-9.30

	4g
	Hydrogen bond

π-π T-shaped
π- sigma
π- alkyl
Van der Waals
	Asp86, leu83, and Asp145
Phe80
Ala144
Leu134, and Ala31
Gln85, Lys89, His84, Phe82, Glu81, Vaal64, Asn132, Gln131, Ile10, Val18
	Carbonyl of 1,4 naphthoquinone ring, NH group and nitrogen of triazole ring
Triazole ring
Triazole ring
Phenoxy ring
-----
	-8.70

	4i
	Hydrogen bond

π-π T-shaped
π- sigma
π-alkyl
Van der Waals
	Lys33 and Asp86

Phe80
Ala80
Ala31 and Val64
Gln85, Phe82, Val18, Leu134, Asp145, Asn132, Gln131
	Carbonyl of 1,4 naphthoquinone ring and nitrogen of triazole ring
Phenyl ring of 1,4 naphthoquinone
Phenyl ring of 1,4 naphthoquinone
1,4 Naphthoquinone ring and benzyl ring
-----
	-9.88

	TJF
	Hydrogen bond
π-anion
π-alkyl


Van der Waals

	Asp86, leu83
Asp145
Ile10, Leu134, Val18
Gln85, Phe82, His84, Ala31, Lys33, Ala144, Val64, Phe80, Gln131
	NH of thiazole ring and nitrile group
Phenyl ring 
Thiazole and phenyl ring


----

	-7.40



Table 2S. The binding energies (kcal/mol) and interactions of the synthesized compounds on FLT4, using Smina software.
	Compounds
	Type of interaction
	Residues
	Ligand involved moiety
	Minimized affinity (KJ/mol)

	4a
	Hydrogen bond

[bookmark: _Hlk161990092]π- sigma

[bookmark: _Hlk161990352]π- alkyl

Van der Waals
	[bookmark: _Hlk161989653]Cys1054, Asn934, Arg1041, Ser1275
[bookmark: _Hlk161990196]Leu1044, Leu1058, and Ala855
[bookmark: _Hlk161990373]Leu851, Val859, Cys1054, Arg1041
Ala877, Gly933, Arg1075, Phe856, Asp1055, Asn1042
	[bookmark: _Hlk161989711]Carbonyl of 1,4 naphthoquinone ring, NH group, and nitrogen of triazole ring 
[bookmark: _Hlk161990132]1,4 Naphthoquinone ring and
benzyl ring
[bookmark: _Hlk161990420]1,4 Naphthoquinone ring and phenoxy ring

-----

	-9.89

	4b
	Hydrogen bond

π- sigma
π- alkyl and alkyl


π-donor hydrogen bond
Van der Waals
	Tyr1068, Ser1275

Ala855
Ala1074, Arg1075, Leu1058, Arg1041, 
Cys1054
Ser1275
Asp1037, Gly854, Tyr853, Leu1044, Asp1055, Asn1042, asp1274, Gly1276, Phe856, Glu889
	Carbonyl of 1,4 naphthoquinone ring, and nitrogen of triazole ring 
Phenoxy ring
1,4 Naphthoquinone ring, phenoxy ring, benzyl ring, and Br group

Triazole ring
-----

	-9.78

	4e
	Hydrogen bond
π- sigma
π- anion
π- sulfur
π- alkyl and alkyl


Van der Waals
	Ser1275
Leu851 and Val859
Asp1055
Cys1054
Ala877, Leu1044, Leu851, Leu1058, Ala855, Arg1075
Cys930, Phe929, Gly933, Val927, Arg1041, Asn1042, Gly1276, Phe856, Asp1274, Asp1037, Gly854, Tyr853, Gly852
	Nitrogen of triazole ring 
1,4 Naphthoquinone rings
Phenoxy ring
Phenoxy ring
1,4 Naphthoquinone ring, benzyl ring, and Cl group

-----

	-9.68

	4g
	Hydrogen bond

π- sigma

π- alkyl 


Van der Waals
	Cys1054, Arg1041, Ser1275
Leu1044, Ala855 and Val859
Arg1075, Leu1058, Ala877, Cys1054, Val859, Arg1041
Asp1274, Tyr853, Asn1042, Gly852, Asn934, Asp1055, Leu851, Gly933, Ala1074, Tyr1068, Phe856
	Carbonyl of 1,4 naphthoquinone ring, Nh group, and nitrogen of triazole ring 
1,4 Naphthoquinone rings and benzyl ring

1,4 Naphthoquinone rings and benzyl ring


-----

	-9.56

	4i
	Hydrogen bond

π- sigma

π- alkyl and alkyl


π-donor hydrogen bond
Van der Waals
	Cys1054, Asn934, Arg1041
Leu1044
Leu851, Val859, Cys1054, Arg1041, Arg1075, Pro1077
Ser1275
Ala877, Ala855, Gly1276, Leu1076, Asp1037, Gly933, 
	Carbonyl of 1,4 naphthoquinone ring and NH group 
1,4 Naphthoquinone ring
1,4 Naphthoquinone rings, phenoxy ring, benzyl group, and methyl group

Triazole ring
-----

	-9.86



Table 3S. The binding energies (kcal/mol) and interactions of the synthesized compounds on PDGFRA, using Smina software.
	[bookmark: _Hlk160275526]Compounds
	Type of interaction
	Residues
	Ligand involved moiety
	Minimized affinity (KJ/mol)

	4a
	[bookmark: _Hlk161951448]Hydrogen bond

[bookmark: _Hlk161944692]π-π stacked
π-π T-shaped
π- sigma
π- anion
π- sulfur
π- alkyl

Van der Waals
	[bookmark: _Hlk161951471]Cys677, Asp836

[bookmark: _Hlk161944714]Tyr676
[bookmark: _Hlk161944742]Phe837
Leu599, Leu825
Ile647
Asp836
Met648
Ala625, Val607, Val658, Cys835
Gly680, Glu675, Lys627, Leu651, Glu644, Cys814, Thr674

	[bookmark: _Hlk161951494]Carbonyl of 1,4 naphthoquinone ring, Oxygen group, and nitrogen of triazole ring 
Phenyl of 1,4 naphthoquinone ring
Phenoxy ring
1,4 Naphthoquinone ring and benzyl ring
Benzyl ring
Triazole ring
1,4 Naphthoquinone ring and phenoxy ring

-----

	-11.96

	4b
	Hydrogen bond

π-π T-shaped
π- sigma
π- anion
π- cation
π- sulfur
π- alkyl and alkyl

Van der Waals
	Cys677, Asp836

Phe837
Leu599, Leu825, Ile647
Asp836
Lys627
Met648, Cys814
Ala625, Val607, Val658, Cys835, Leu825, Ile647
Glu644, Asp681, Gly680, Tyr676, Thr674, Leu651

	Carbonyl of 1,4 naphthoquinone ring, Oxygen group, and nitrogen of triazole ring 
Phenoxy ring
1,4 Naphthoquinone ring and benzyl ring
Benzyl ring
Phenoxy ring
Triazole ring and benzyl ring
1,4 Naphthoquinone ring, benzyl ring, and Phenoxy ring
-----

	-11.53

	4e
	Hydrogen bond

π-π stacked
π-π T-shaped
π- sigma
π- anion
π- sulfur
π- alkyl


Halogen (Cl, Br, I)
Van der Waals
	Cys677, Lys627, Asp836
Tyr676
Phe837
Leu599
Asp836
Met648
Ala625, Val607, Val658, Cys835, Ile647, Leu825
His816
Gly680, Glu675
	Carbonyl of 1,4 naphthoquinone ring, oxygen group, and nitrogen of triazole ring 
Phenyl of 1,4 naphthoquinone ring
Phenoxy ring
1,4 Naphthoquinone rings
Benzyl ring
Triazole ring
1,4 Naphthoquinone ring, benzyl ring, phenoxy ring, and triazole ring

Cl group
-----

	-10.99

	4g
	Hydrogen bond

π-π T-shaped
π- sigma
π- anion
π- cation
π- sulfur
π- alkyl 


Van der Waals
	Cys677, Asp836

Phe837
Leu599, Leu825
Asp837
Lys627
Met648
 Ala625, Val607, Cys835, Ile647, Val658
Glu644, Tyr676
Gly680, Leu651, Thr674
	Carbonyl of 1,4 naphthoquinone ring, oxygen group, and nitrogen of triazole ring 
Phenoxy ring
1,4 Naphthoquinone rings
Benzyl ring
Phenoxy ring
Triazole ring
1,4 Naphthoquinone ring, benzyl ring, and phenoxy ring

-----

	-11.26

	4i
	Hydrogen bond

π-π stacked
π-π T-shaped
π- sigma
π- anion
π- cation
π- alkyl and alkyl


Van der Waals
	Cys677, Asp836

Tyr676
Phe837
Leu599, Leu825
Glu644
Lys627
 Ala625, Val607, Cys835, Ile647, Met648, Val658
Gly680, Glu675, Ser643, Ile657, Thr674
	Carbonyl of 1,4 naphthoquinone ring, oxygen group 
Phenyl of 1,4 naphthoquinone ring
Phenoxy ring
1,4 Naphthoquinone rings
Benzyl ring
Phenoxy ring
1,4 Naphthoquinone ring, benzyl ring, phenoxy ring, triazole ring, and CH3 group

-----

	-11.58

	Imatinib
	Hydrogen bond


π-π stacked
π-π T-shaped
π- sigma
π- cation
π- alkyl 


Van der Waals
	Cys677, Asp836, Glu644, Met648, Thr674
Tyr676
Phe837
Leu599 and Val607
Lys627
Leu825, Ala625, Cys677, Ile672, Met648
Arg817, Gly680, Ile647, Cys835, Val658, Val626
	Nitrogen of pyridine ring, carbonyl group and NH group

Pyridine ring
Pyrimidine ring
Pyridine and pyrimidine ring
Phenyl ring
Pyridine ring, pyrimidine ring, and phenyl rings


-----

	-10.30




