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Fig.1. IR spectrum of heterometallic polymer complex Na₂[Cu(C₄H₂O₄)₂]·xH₂O 
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Fig. 2. Electronic absorption spectra of the heterometallic polymeric complex Na₂[Cu(C₄H₂O₄)₂]·xH₂O in methanol: (a) visible region, (b) UV region.  
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Fig. 3. EPR Spectrum of the Heterometallic Polymer Complex Na₂[Cu(C₄H₂O₄)₂]·xH₂O
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Fig. 4. Molecular structure of the complex Na₂[Cu(C₄H₂O₄)₂]·xH₂O
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Figure 5. Molecular docking between the polymeric copper(II) complex with maleic acid and DNA (PDB ID: 1BNA) (a), Hydrogen bond interaction map between the polymeric copper(II) complex with maleic acid and DNA (PDB ID: 1BNA) (b), 2D view of the interactions between the polymeric copper(II) complex with maleic acid and DNA (PDB ID: 1BNA) (c)   

                       Table 1.

	Empirical formula
	C₈H₈CuNa₂O₁₀

	Formula weight
	373.66

	Temperature/K
	293

	Crystal system
	monoclinic

	Space group
	P21/n

	a/Å
	9.119 (2)

	b/Å
	3.6871 (8)

	c/Å
	17.913 (4)

	β/°
	92.557 (8)

	Volume/Å3
	601.7 (2)

	Z
	2

	ρcalcg/cm3
	2.063

	μ/mm‑1
	1.94

	F(000)
	374

	Crystal size/mm3
	0.05 × 0.03 × 0.02

	Radiation
	Mo Kα, λ = 0.71073

	θ range (°)
	2.3–28.3

	Reflections collected
	3835

	Independent reflections
	1510

	R[F2 > 2σ(F2)]
	0.037

	wR(F2)
	0.073

	S
	1.11


Table 2. Bond lengths [Å] and angles [°] for Na₂[Cu(C₄H₂O₄)₂]·xH₂O

	С1-O2
	1.234(3)
	Na1-O5-H5
	85.0

	C1-O1
	1.281(3)
	Na1i-C4-O3-Cu1
	-126.89(19)

	C3-H3
	0.9300
	Na1i-C4-O3-Na1ii
	87.44(10)

	C4-O4
	1.231(3)
	O4-C4-O3-Na1i
	-22.4(2)

	C4-O3
	1.286(3)
	C3-C4-O3-Na1i
	161.0(2)

	C4-Na1
	2.992(3)
	O3-C4-O4-Na1
	-116.8(3)

	Na1-O4
	2.336(2)
	C3-C4-O4-Na1
	59.9(5)

	Na1—O5Ф
	2.406(2)
	Na1iC4-O4-Na1
	-141.5(4)

	Na1-O1
	2.800(2)    
	O3-C4-O4-Na1i
	-158.60(19)

	Cu(1)-O3
	1.9223(18)
	
	

	Cu(1)-O1
	1.9573(18)
	 
	

	O5-H5
	0.8500
	
	

	O5-Na1-Na1
	139.88(5)
	
	

	O3-Na1-Na1
	131.09(5)
	
	

	O4-Na1-Na1
	65.56(6)
	
	

	O4-Na1-O5
	97.76(8)
	
	

	O4-Na1-O3
	113.25(8)
	
	

	O4-Na1-O4
	74.54(7)
	
	

	O5-Na1-O4
	105.61(8)
	
	

	O5-Na1-Na1ii
	139.28(5)
	
	


Symmetry codes: (i) −x+1, −y+1, −z+1; (ii) x, y−1, z; (iii) −x+1, −y, −z+1; (iv) x−1, y, z; (v) x, y+1, z; (vi) −x+2, −y, −z+1; (vii) x+1, y, z.
Table 3. Summary of Molecular Docking Results: the polymeric copper(II) complex with maleic acid and DNA (PDB ID: 1BNA)

	Distance
	Category
	Types
	Interacting Residue on DNA
	Hydrogen Donor/Acceptor Site

	2,10122
	Hydrogen Bond
	Conventional Hydrogen Bond
	DC21:O2
	H-Acceptor

	2,46584
	Hydrogen Bond
	Conventional Hydrogen Bond
	DG24:O4'
	H-Acceptor

	2,60628
	Hydrogen Bond
	Conventional Hydrogen Bond
	DG2:H21
	H-Donor

	2,78374
	Hydrogen Bond
	Conventional Hydrogen Bond
	DG2:H22
	H-Donor

	2,88637
	Hydrogen Bond
	Conventional Hydrogen Bond
	DG4:H21
	H-Donor

	2,71917
	Hydrogen Bond
	Conventional Hydrogen Bond
	DG22:H21
	H-Donor


