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Figure S1: 1H NMR spectrum (400 MHz, DMSO) of Complex 1. 

 

 

Figure S2: COSY contour map (δ, DMSO, 400 MHz) of Complex 1. 

 

 

Figure S3: 1H NMR spectrum (400 MHz, DMSO) of Complex 2. 
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Figure S4: COSY contour map (δ, DMSO, 400 MHz) of Complex 2. 
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Figure S5: 1H NMR spectrum (400 MHz, DMSO) of Complex 3.
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Figure S6: COSY contour map (δ, DMSO, 400 MHz) of Complex 3. 
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Figure S7: 1H NMR spectrum (400 MHz, DMSO) of Complex 4.
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Figure S8: COSY contour map (δ, DMSO, 400 MHz) of Complex 4. 
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Table S1. Selected bond lengths (Å) and angles (°) for complex 3. 

Bond lengths (Å) Bond angles (°) 
Zn−S(1) 2.375(2) S(1)−Zn−O(1) 100.25(13) 
Zn−O(1) 2.245(5) S(1)−Zn−N(1) 154.99(15) 
Zn−N(1) 2.164(5) O(1)−Zn−N(1) 87.47(19) 
Zn−N(2) 2.099(5) N(1)−Zn−N(5) 89.9(2) 
Zn−N(5) 2.222(5) S(1)−Zn−N(6) 111.41(15) 
Zn−N(6) 2.145(5) N(2)−Zn−N(6) 163.58(19) 
S(1)−C(8) 1.732(8) C(8)−S(1)−Zn 95.7(3) 

O(1)−C(18) 1.214(8) C(11)−S(11)−Zn 114.0(4) 
 

Figure S9: Structural packing of Complex 3 in the b axis direction. Dashed lines blue and green indicates C–
H…O hydrogen bond and C–H…π interaction, respectively. 

 

Table S2. Hydrogen–bond geometry (Å, °) in the crystal structure of 3. 

Donor–
H···Acceptor d(D–H) d(H···A) d(D···A) <(DHA) 

C7–H7A···N3 0.98 2.35 2.769(9) 105 
N8–H8B···Cl 0.88 2.47 3.285(6) 154 
N7–H7···Cl 0.88 2.32 3.146(6) 156 
N4–H4···Cli 0.88 2.63 3.354(6) 140 

N8–H8A···Clii 0.88 2.51 3.290(7) 148 
C1–H1···π1 0.95 2.72 3.183(8) 111 

C9–H9A···π2 0.99 2.99 3.681(9) 128 
C9–H9B···π3iii 0.99 2.92 3.668(9) 133      

Symmetry codes: (i) 1–x, –y, 1–z; (ii) 1–x, 1–y, 1–z; (iii) 1–x, –y, –z. π1 is the centroid of ring Zn–
N5–C15–C16–N6, π2 is the centroid of ring N1–C1–C2–C3–C4–C5 and π3 is the centroid of ring Zn–N1–

C5–C6–N2. 
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Figure S10: Cytotoxicity of ligands of mixed Zn(II) complexes in MCF7 (ER-positive breast cancer), MDA-
MB-453 (HER2-positive breast cancer) and MDA-MB-231 (triple-negative breast cancer) cell lines. The 
treatment was carried out for 48 hours. (a) Hatc – Et. (B) Hhz. (c) Hhsc. (d) Hatc - Ch. (e) ZnCl2. The 
experiments were performed in triplicate and the results are expressed as mean ± standard deviation. 
Significance was calculated by ANOVA and Tukeyʹs post-hoc test. Letters represent significance (p < 0.05) 
between cell lines. a) Control x MCF7, b) Control x MDA-MB-453, c) Control x MDA-MB-231, d) MCF7 x 
MDA-MB-453, e) MCF7 x MDA-MB-231 and f) MDA-MB -453 x MDA-MB-231. 
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Table S3. Crystallographic data for 3. 

Empirical formula C18H23ClN8OSZn 
Formula weight 500.32 

T (K) 203(2)  
Wavelength (Å) 0.71073 
Crystal system Triclinic 

Space group P-1 

Unit cell dimensions 
a = 9.1195(10) Å        α = 72.519(7)° 
b = 11.4189(10) Å      β = 70.408(7)° 
c = 11.8714(12) Å      γ = 76.005(7)° 

V (Å3) 1097.08(19) 
Z 2 

ρcalc (mg m–3) 1.515 
µ (mm–1) 1.364 

F(000) 516 
θmin / θmax (◦) 1.88 to 26.47°. 

Index ranges 
-11<=h<=8,  
-14<=k<=14,  
-14<=l<=14 

Reflections collected 9833 
Independent reflections 4405 [R(int) = 0.0647] 
Absorption correction Multi-scan 

Tmax / Tmin 0.7452 / 0.6869 
Data / restraints / param. 4405 / 0 / 274 

GooF 0.971 
Final R indices [I>2σ(I)] R1 = 0.0701, wR2 = 0.1606 

R indices (all data) R1 = 0.1678, wR2 = 0.2091 
Max/min. in Δρ map (e A-3) 0.87 / -0.65  

 

 


