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Table.S1.Experimental conditions and data collection of the [ZnCl2(η1-4BrPz)2] crystal.

Formula [ZnCl2(C3H3BrN2)2] 
Color/Shape Colorless/Block-shaped
Mr (gmol−1) 430.24

 Crystal system  Monoclinic
 Space group  P2/c

 Density  2.439
 Crystal size (mm) 0.27 × 0.17 × 0.09
 Temperature (K) 100
 Diffractometer  Xcalibur. Atlas. Gemini ultra

 a, b, c (Å) 21.3691 (3), 4.0847 (1), 14.2396 (2)
 β (°) 109.475 (2)

 Unit-cell volume (Å)3 1171.81 (4)
 Z 4

 Radiation type  Mo Kα (0.71073 Å)
 Absorption Correction  multi-scan

 θ (°)  2.9 ≤ θ ≤ 30.4
 No. of measured, independent and    
observed [I > 2σ(I)] reflections

29781, 3220, 3128

 Index ranges  h = −29/28. k = -5/5. l = -19/19

 (Δ/σ)max = 0.002
 R[F2 > 2σ(F2)], wR(F2), S  0.025, 0.063, 1.04

 F(000) 816
 Δρmax /Δρmin (e Å-3) 1.11/ −1.00
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Table S2. Fractional atomic coordinates and isotropic or equivalent isotropic displacement 
parameters (Å2).

x y z Uiso*/Ueq

Br1 0.77385 (2) 0.48101 (8) 0.75810 (3) 0.01445 (8)
Zn1 0.500000 0.75326 (12) 0.750000 0.01363 (11)
Cl1 0.44451 (3) 1.02812 (18) 0.60590 (6) 0.01548 (14)
N1 0.57820 (13) 0.5630 (7) 0.71894 (19) 0.0128 (5)
N2 0.57659 (14) 0.4008 (7) 0.63501 (19) 0.0146 (5)
H2 0.539851 0.340403 0.588036 0.018*
C00I 0.63783 (18) 0.3436 (8) 0.6323 (3) 0.0171 (7)
H00I 0.648989 0.230976 0.581709 0.021*
C1 0.64238 (16) 0.6169 (8) 0.7693 (2) 0.0143 (6)
H1 0.658983 0.730600 0.830817 0.017*
C2 0.68130 (12) 0.4809 (7) 0.7177 (3) 0.0119 (5)
Br2 0.73676 (2) −0.19273 (7) 0.49343 (2) 0.01462 (8)
Zn2 1.000000 0.31780 (11) 0.750000 0.01026 (10)
Cl2 1.05138 (3) 0.56159 (16) 0.65174 (6) 0.01316 (13)
N3 0.92389 (13) 0.1184 (7) 0.63981 (18) 0.0116 (5)
N4 0.92164 (14) 0.1348 (7) 0.54382 (19) 0.0129 (5)
H4 0.954658 0.203508 0.524997 0.016*
C3 0.86274 (18) 0.0334 (8) 0.4807 (3) 0.0157 (7)
H3 0.849639 0.023588 0.410102 0.019*
C4 0.82501 (12) −0.0541 (6) 0.5392 (3) 0.0112 (5)
C5 0.86522 (17) 0.0026 (7) 0.6376 (2) 0.0109 (6)
H5 0.852528 −0.035893 0.694547 0.013*

Table S3. Atomic displacement parameters (Å2).

U11 U22 U33 U12 U13 U23

Br1 0.00919 
(13)

0.01884 
(14)

0.01605 
(17)

0.00121 
(10)

0.00519 
(16)

0.00237 (11)

Zn1 0.0075 (2) 0.0196 (2) 0.0137 (3) 0.000 0.0034 (2) 0.000
Cl1 0.0099 (3) 0.0212 (3) 0.0140 (4) −0.0023 (2) 0.0023 (3) 0.0014 (3)
N1 0.0106 (13) 0.0165 (12) 0.0106 (12) 0.0005 (10) 0.0024 (10) −0.0001 (10)
N2 0.0110 (13) 0.0220 (13) 0.0096 (12) −0.0033 

(11)
0.0018 (10) −0.0042 (10)

C00I 0.0173 (17) 0.0177 (16) 0.0162 (16) 0.0000 (12) 0.0055 (14) −0.0012 (12)
C1 0.0118 (15) 0.0152 (14) 0.0145 (15) −0.0016 

(11)
0.0026 (12) −0.0014 (11)

C2 0.0085 (11) 0.0133 (12) 0.0143 (15) 0.0012 (9) 0.0042 (14) 0.0040 (10)
Br2 0.00964 

(13)
0.01978 
(14)

0.01305 
(15)

−0.00374 
(9)

0.00194 
(13)

−0.00064 
(11)

Zn2 0.0079 (2) 0.0158 (2) 0.0072 (2) 0.000 0.00263 
(19)

0.000



Cl2 0.0117 (3) 0.0192 (3) 0.0099 (3) −0.0031 (2) 0.0053 (3) 0.0007 (3)
N3 0.0124 (14) 0.0167 (12) 0.0068 (12) 0.0003 (10) 0.0047 (10) 0.0016 (9)
N4 0.0128 (13) 0.0192 (13) 0.0065 (12) −0.0039 

(10)
0.0030 (10) −0.0013 (10)

C3 0.0138 (16) 0.0212 (16) 0.0107 (15) −0.0030 
(12)

0.0022 (13) −0.0014 (12)

C4 0.0087 (11) 0.0135 (13) 0.0108 (13) −0.0010 (9) 0.0026 (12) 0.0009 (12)
C5 0.0097 (15) 0.0133 (14) 0.0097 (14) 0.0013 (10) 0.0031 (12) 0.0005 (10)

Table S4. Docking scores and interaction details of the interaction between [ZnCl2(η1-
4BrPz)2]  and the target.
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Table S5. IR and Raman frequencies (cm-1) and band assignments for [ZnCl2(η1-4BrPz)2]

ⱱS ∶ symetric stretching, ⱱas ∶ assymetric stretching, β∶ in plane bending, δ : scissoring,𝒯 : 
twisting, ρ : rocking.

IR Raman Assignment

3336 3342 νs(N−H)

3129 3161 νas(C−H)

- 3135 νas(C−H)

1618 - ν(C=N)

1523 1466 ν(C=C)

1427 - δ(C−H)

1388 - ν(C−C)

1332 - ν(C−N)

1255 - ν(C−Br)

1194 1192 ν(C−Cl)

1125 1125 ν(Zn−N)

1048 - ν(Zn−Cl)

- 1004 νs(Ring)

- 958 β(Ring)

950 - γ(C−H)

875 - νas(Zn-Cl)

856 - νas(Zn-Cl)

846 - νas(Zn-Cl)

829 - ν(Zn-Br)

660 - β(Framework)

573 - β(Zn−Br, Ligand)
424 - ν(Metal−Ligand)

- 258 τ(Framework)

- 155 τ(Framework)

- 131 τ(Framework)

- 81 νs(N−H)



Table S6. Antibacterial activity of [ZnCl2(η1-4BrPz)2] and tetracycline against eight bacterial 

strains.

Compound 
concentration 

(µg/mL)

Zone of 
inhibition (mm)

Tetracyclin (1 
µgf/mL)

0.5 7.2
1 12.9

Enterococcus faecalis 

2 17.8
19.8

0.5 11.4
1 19.4

Escherichia coli 

2 24.3
21.4

0.5 9.4
1 17.8

Bacillus cereus 

2 24.6
22.8

0.5 6.3
1 11.1

Pseudomonas 
aeruginosa 

2 17.8
6.6

0.5 4.2
1 7.8

Staphylococcus 
aureus 

2 12.3
23.2

0.5 4.8
1 8.6

Salmonella enterica 

2 15.2
17.8

0.5 3.9
1 6.4

Salmonella typhi 

2 9.8
16.8

0.5 5.4
1 10.2

Micrococcus luteus 

2 17.2
22.4



Table S7: Comparative MIC and MBC values of [ZnCl2(η¹-4BrPz)2] and its free ligand 

(4BrP) against selected bacterial strains.

ZnCl₂(η¹-4BrPz)₂ Ligand (4BrP)
Bacterial strain MIC 

(µg/mL)
MBC 
(µg/mL)

MBC/MIC 
ratio

MIC 
(µg/mL)

MBC 
(µg/mL)

MBC/MIC 
ratio

Enterococcus faecalis 0.94 1.89 2.01 3.32 13.9 4.18

Escherichia coli 0.45 0.87 1.93 3.19 12.8 4.01

Bacillus cereus 0.72 1.32 1.83 4.41 13.2 2.99

Pseudomonas 
aeruginosa

1.94 3.12 1.61 7.84 19.76 2.52

Staphylococcus aureus 1.55 2.19 1.41 3.89 16.34 4.20

Salmonella enterica 1.64 2.59 1.58 3.32 13.89 4.18

Salmonella typhi 2.1 3.74 1.78 3.84 17.44 4.54

Micrococcus luteus 0.89 1.62 1.82 2.89 11.70 4.04


