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Abstract: A new zinc(II) complex of 2-(((2-((2-

hydroxyethyl)amino)ethyl)imino)methyl)phenol (L), [Zn(Lz)Br2] (1), was prepared and 

identified by elemental analysis, FT-IR and 1H NMR spectroscopy and single-crystal X-ray 

diffraction. X-ray structure analysis of 1 revealed a tetrahedrally coordinated zinc(II) 

complex containing NO-donor amino alcoholic Schiff base ligand and two bromo ligands. 

After complexation, the ligand (L) converts to its zwitterionc form (Lz) of 

phenol→phenolate; amine→ammonium. In this structure, the hydrogen bonds between 

amine and alcohol units form different types of hydrogen bond motifs including, R2
1(7), 

R2
2(7), R2

2(10), R4
4(24), R4

4(30), R6
6(38) and R6

6(44). In addition to the hydrogen bonds in 

this crystal network, there are π–π stacking interactions between phenyl ring with imine 

group. The ability of the ligand and its isostructural complexes with ZnCl2, ZnBr2 and ZnI2 

to interact with ten selected biomacromolecules (BRAF kinase, CatB, DNA gyrase, 
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HDAC7, rHA, RNR, TrxR, TS, Top II and B-DNA) was investigated by docking studies. 

The results showed that in some cases, the studied compound can interact with proteins and 

DNA better than doxorubicin. The charge distribution pattern of the ligand and its complex 

1 was studied by NBO analysis. 

Keywords: amino alcohol, Schiff base, zinc, docking study, DFT, protein 

Introduction 

The amino alcohol unit is widely described as scaffold of many biologically active 

compounds, with a great variety of pharmacological effects. Many β-amino alcohols exhibit 

a broad spectrum of biological activities such as antibacterial and tuberculostatic agents [1]. 

The γ-secretase inhibitory activity and Notch-sparing effects were reported for some γ-

amino alcohols [2]. Some of them are used as active pharmaceutical ingredients (API’s) 

such as α- and/or β-adrenergic agonists [3, 4], HIV protease inhibitors [5] and anti-

hypertensive activity by blocking the α- and/or β-adrenergic receptors [6, 7]. The 

interactions of this class of compounds toward DNA and proteins were established by 

docking studies [8-11]. 

Schiff bases and their complexes have played an important role in the development 

of coordination chemistry, biological and material science. Schiff base ligands and their 

complexes show interesting pharmacological effects such as antimicrobial [12], antitumor 

[13, 14], antibacterial [15], antifungal [15], antioxidative [16], and urease inhibitory [17, 18] 

activities. The cleavage of plasmid DNA by Schiff base complexes has also been reported 

[19, 20]. Some studies revealed that the anti-cancer, anti-bacterial and anti-viral activities of 

Schiff base ligands tend to increase in binding to metal centers [21, 22]. 

Based on the biologically active properties of the Schiff base and amino alcoholic 

units, we decided to synthesis a ligand and complexes containing these moieties. As a part 
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of our systematic studies, in this contribution, we present the synthesis, crystal, molecular 

and the spectroscopic characterization of the zinc(II) complex, [Zn(Lz)Br2] (1), with 2-(((2-

((2-hydroxyethyl)amino)ethyl)imino)methyl)phenol ligand (L, Fig. 1) along with the 

theoretical studies. The amino alcoholic Schiff base ligand of Lz is in its zwitterionic form 

and the hydrogen atom of the phenol group was moved on the amine group.  

Please insert Figure 1 here. 

In addition to the expected biological properties of amino alcoholic Schiff base 

ligand, L, binding it to Zn(II) ion makes this complex a good choice for a biologically active 

compound [8, 23-26]. For study of the biological activities of the ligand and its zinc(II) 

complex, docking calculations were performed to investigate the possibility of an interaction 

between these compounds with  ten biomacromolecule targets [8, 26-30], including: BRAF 

kinase, Cathepsin B (CatB), DNA gyrase, Histone deacetylase (HDAC7), recombinant 

Human albumin (rHA), Ribonucleotide reductases (RNR), Thioredoxin reductase (TrxR), 

Thymidylate synthase (TS), Topoisomerase II (Top II) and B-DNA. These proteins were 

selected either due to their reported roles in cancer growth or as transport agents that affect 

drug pharmacokinetic properties (e.g., rHA). The DNA gyrase was included to study the 

possibility of anticancer properties and their activity as antimalarial agents [8]. 

Results and Discussion 

The ligand L was prepared by the condensation of 2-hydroxybenzaldehyde and 2-((2-

aminoethyl)amino)ethan-1-ol with 1:1 molar ratio. Reaction of zinc(II) bromide with L 

provided complex 1. During the complexation reaction the ligand converts to its zwitter 

ionic form (Lz). The complex is air-stable and soluble in DMSO.    

Spectroscopic characterization 
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Study of the IR spectrum of 1 revealed that there are different types of moieties in this 

structure for example, ν (C−H) aromatic, ν (O−H) alcoholic and ν (N−H) amine at above 

3000 cm−1, ν (C−H) aliphatic at near 3000 cm−1 and ν (C=N) imine at near 1550 cm−1.  A 

peak corresponding to the amine group is shifted 59 cm−1 to lower frequencies respect to the 

free ligand [31]. This shifts have been reported previously for alkylammonium ions [32, 33] 

and confirming the formation of zwitterionic form of ligand. Another evidence for 

protonation of the amine group is appearing a peak at 1630 cm−1 due to the bending 

vibration of R2NH2
+. The imine group of the ligand is shifted 59 cm−1 to lower frequencies 

after coordination to zinc(II) ion, confirming the coordination through the nitrogen atom of 

this unit. Study of the 1H NMR spectrum of 1 revealed that the phenolic proton of the ligand 

is missed and a new peck at the aliphatic region is appeared which is the another reason for 

formation of the zwitterionic form of the ligand after complexation.  

Crystal structure of [Zn(Lz)Br2] (1) 

X-ray analysis of 1 revealed a rare zwitterionic complex of zinc(II) ion (Fig. 2). In the 

crystal structure of 1, the zinc(II) ion is tetra-coordinated by one imine nitrogen and one 

phenolate oxygen atom of the ligand along with two bromo ligands. In the tetra-coordinated 

zinc complexes, donor atoms commonly arrange in a tetrahedral and rare in a square planar 

configuration. To determine the coordination geometry of the zinc(II) ion in this complex, 

the angular structural parameter τsq was calculated using the formula introduced by Hakimi 

et al. [34]. The index of tetragonality (τsq) is defined by (θmax–θmin)/90, where θmax and θmin 

are the maximum and minimum bond angles, respectively. For an ideal square plane, θmax = 

180º and θmin = 90º and τsq = 1; however, an ideal tetrahedron will have θmax = 109.28º, θmin 

= 109.28º and therefore τsq = 0. The calculated τsq value for this complex is 0.19, indicating a 

propensity to a tetrahedral geometry (Fig. 3) and in agree with the literature. Comparing the 

bond length value for Zn–O, Zn–N and Zn–Br (1.96(1), 2.01(2) and 2.376 Å, respectively) 
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in 1 with Cambridge structural database (CSD) [35] average (1.956, 2.013 and 2.368 Å, 

respectively) revealed that all bond lengths are comparable (for precise result, all tetra 

coordinated zinc(II) complexes containing two non-bridging bromo ligands and an NO-

donor ligand with six-membered chelate ring were selected). In this complex, the bond 

angle of Br–Zn–Br is 15.98º bigger than the N–Zn–O. Similar result was observed among 

the CSD analogues (19.43º). 

Please insert Figure 2 here. 

Please insert Figure 3 here. 

In the molecular structure of 1, the amino alcoholic ligand acts as a bidentate and 

forms a planar six-membered chelate ring (maximum deviation from the mean plane 

through the chelate ring for O004 atom, 0.047 Å). Although the phenolic group of the ligand 

was deprotonated during the complexation reaction, but owing to proton transfer from 

phenol to amine group, this ligand remains neutral and thus the ligand is coordinated to 

zinc(II) ion in its zwitterionic form. Study of the all complexes of L among the CSD 

revealed that this ligand has four coordination modes (Fig. 4). In all coordination modes the 

phenolic group is deprotonated and in rare condition after deprotonation of the phenol group 

a zwitterion isomer (3%) is formed. Based on these data we can consider this ligand as 

acidic HL. Also this ligand can bridge between two metals through the phenolate unit (9%). 

Among the observed bidentate, tridentate and tetradentate coordination modes of this ligand 

the tridentate (OphenolNimineNamine) (Fig. 4) mode is common (63%). 

Please insert Figure 4 here. 

In the crystal network of 1, there are C–H···Br, N–H···O, O–H···N and O–H···O 

hydrogen bonds. Among them the N–H···O and O–H···O form different types of hydrogen 
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bond motifs including, R2
2(10) (two acceptors, two donors with degree of 10) [36, 37], 

R2
1(7), R2

2(7), R4
4(24), R4

4(30), R6
6(38) and R6

6(44) (Fig. 3). For formation of these motifs 

the amine and alcohol units of the ligand have the main role.  

In addition to these hydrogen bonds, the crystal packing features π‒π stacking 

interactions [28, 38] between phenyl ring with imine group. The centroid-centroid distance 

between the π systems of two connected units is 3.606 Å and these units are not exactly on 

top of each other. 

Theoretical studies  

To study the charge distribution before and after complexation, an NBO analysis was done 

on the ligand and complex 2 (Table 1). For precise study we used the geometrical 

parameters of the solid state form for ligand and its complex 1. The results reveal that the 

calculated charge on the zinc atom (+0.94) is 1.06 lower than the formal charge (+2) owing 

to the electron donation of ligand during the complexation reaction. Based on the calculated 

average charge values of structures, the charge on the bromide ion is 0.39 positive than its 

formula charge (–1), confirming that this ligand has important role in electron donation 

toward zin(II) ion and decreasing the charge on it. Also the charge of the carbon atoms and 

oxygen atom of the alcoholic group is slightly positive than respect to the free ligand and 

have same role as bromo ligands [27, 38-40]. The average charge of bonded nitrogen and 

oxygen atoms is negative than respect to their free ligands. This observation reveals that 

these atoms owing to their high electronegativity withdraw electron density from zinc(II) 

ion [27, 38-40]. The charge on the nitrogen atom of the amine unit is 0.17 positive than the 

free ligand due to the proton transfer of phenol to the amine unit and formation of 

ammonium unit. 

Please insert Table 1 here. 
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Docking studies 

For predicting the biological activity of ligand and its complex 1, interactions of these 

compounds with ten macromolecular receptors were studied using Gold [41] docking 

software. The Gold docking results are reported in terms of the values of fitness which 

means that the higher fitness the better the docking interaction of the compounds [8, 26-30]. 

For evaluation of the calculated fitness values, these scores were compared with those of the 

famous anti-cancer drug, doxorubicin (a cancer medication that interferes with the growth 

and spread of cancer cells in the body [29, 42]). 

 It is interesting that comparing the docking results of 1 with isostructural complexes of 

chloride, iodide and fluoride analogues. Study of the CSD revealed that the structure of 

chloride (isostructural with 1) analogue has been reported previously [43] and also structure 

of other analogues could be guessed using the CSD. Searching the CSD for complexes 

containing unit presented at Fig. 5 (X refers to the halogen atoms) revealed that there are 18 

examples for such complexes. Among them 16 examples [16, 43-56] are containing an 

amine moiety in structure of ligand and are close to our new record. In all 16 complexes the 

hydrogen atom of the phenol unit was transferred on the amine group and all ligands are in 

their zwitter ionic form (similar with 1). This study revealed that the zwitterionic structure is 

commonly form in reaction between zinc(II) halides with ligand containing phenol, imine 

and amine groups. Thus the structure of the iodide and fluoride analogues could be 

determined by DFT calculation. 

Please insert Figure 5 here.  

 Among the 18 examples, there is no hit containing fluoride ion. It seems that this ion 

forms different structure than the other halogen ions. Study of the CSD revealed that there is 
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no record for ZnNOF2 environment. Thus the optimization of the fluoride analogue was 

omitted from the DFT calculation owing to the non-possibility of this structure. 

 The general features from the Gold docking prediction (Table 2) show that all studied 

compounds can be considered as biologically active compound [8, 27, 28, 30]. The best 

predicted protein target for ligand and complexes 1–3 is HDAC7. Based on the calculated 

fitness values, in each case, the binding ability of one, two or three complexes is higher than 

that of the free ligand [57]. Docking calculations revealed that all studied compounds have 

higher fitness scores compared to doxorubicin in binding toward CatB and HDAC7. Data 

shown in Table 2 revealed that these compounds can place in the major and minor grooves 

of the DNA molecule which make these compounds a good choice for DNA binding 

studies. Attaching ability of the new compounds into major and minor grooves of DNA 

molecule is higher and lower than the doxorubicin, respectively. The docking results of the 

interaction between the ligand and complex 1 with B-DNA (major and minor grooves) are 

shown in figures 6 and 7, respectively.   

Please insert Figure 6 here. 

Please insert Figure 7 here. 

Please insert Table 2 here. 

 

 

Conclusion 

In this work, a new amino alcoholic Schiff base zinc(II) complex, [Zn(Lz)Br2] (1); L: 2-(((2-

((2-hydroxyethyl)amino)ethyl)imino)methyl)phenol, was synthesized and its spectral and 
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structural properties were investigated. X-ray analysis of 1 revealed that during the 

complexation process the zwitterionic form of ligand (Lz) was formed by deprotonation of 

phenol unit and protonation of amine group. In this structure the Lz acts as NO-donor which 

is the rare coordination mode for this type of ligands among the CSD analogues. The zinc 

atom is tetrahedrally coordinated with ZnNOBr2 environment. In this structure, the amine 

and alcoholic moieties play an important role in hydrogen bonding and form different types 

of hydrogen bond motifs including, R2
1(7), R2

2(7), R2
2(10), R4

4(24), R4
4(30), R6

6(38) and 

R6
6(44). The phenyl ring and imine unite participates in formation of π–π stacking 

interactions. Docking studies revealed that the ligand and complexes 1–3 can interact with 

ten biomacromolecules (BRAF kinase, CatB, DNA gyrase, HDAC7, rHA, RNR, TrxR, TS, 

Top II and B-DNA). The best predicted target for all studied compounds is HDAC7. Since 

the fitness values of the studied compounds in some cases (CatB, HDAC7 and B-DNA 

major groove) are higher than those of doxorubicin, studying anticancer activities of it could 

be interesting. The NBO analysis of the complex 1 along with its free ligand revealed that 

the carbon and alcoholic oxygen atoms along with bromide ions act as electron donor and 

decrease the charge of the zinc atom.  

Experimental 

Materials and Instrumentation  

All starting chemicals and solvents (Merck, Aldrich) were used 

as received without further purification. The L ligand was prepared as described in previous 

work [31]. The infrared spectrum (as KBr pellet) in the range 400–4000 cm–1 was recorded 

with a Shimadzu FT-IR 8400 spectrometer. The carbon, hydrogen and nitrogen contents 

were determined using a Thermo Finnigan Flash Elemental Analyzer 1112 EA. 1H NMR 

spectra were recorded on a Bruker Avance 300 instrument operating at 300 MHz; chemical 
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shifts are given in parts per million, with values referenced to internal TMS. The melting 

point was measured with a Barnsted Electrothermal 9200 electrically heated apparatus. 

Preparation of [Zn(Lz)Br2] (1) 

A solution of 0.42 g (2 mmol) of L in MeOH (10 mL), was added with stirring to solution of 

0.45 g (2 mmol) of ZnBr2 in the same solvent (25 mL). The reaction mixture was then  

heated to reflux for six hours. Yellow crystals suitable for X-ray diffraction were obtained 

by slow evaporation of the solution after several days and were collected by filtration. Yield 

0.24 g, 22%. M.p. 188 °C. Anal. calcd. for C11H16Br2N2O2Zn (537.55): C, 30.48; H, 3.72; 

N, 6.46. Found C, 30.59; H, 3.77; N, 6.48. IR (KBr disk): 3501 (ν O−H), 3105 (ν N−H), 

3015 (ν C−H)ar, 2951 (νas CH2), 2903 (νs CH2), 1630 (δs NH2), 1544 (ν C=N), 1464 (ν C=C), 

1446 (δas CH2), 1403 (δs CH2), 1248 (ν C−O), 1064 (ν C−N) cm–1. 1H NMR (300 MHz, 

[D6]DMSO): 8.4 )s, 1H, CHimine), 6.5−7.3 )m, 4H, CHar), 2.1–3.7 (m, 11H, NH2
+, CH2, 

OHalc) ppm. 

Crystal structure determination and refinement  

Diffraction data were collected at 173 K on a Rigaku FRX RA/Pilatus 200 equipped with a 

(Mo K radiation,  = 0.71073 Å). All data were corrected for Lorentz and polarization and 

absorption effects.  The structure was solved by using SHELXT and refined by full-matrix 

least-squares refinement against F2 by using SHELXL [59].  

 

Refs  Sheldrick, G. M. (2014). Acta Cryst. (2014). A70, C1437. 

    SHELXT Version 2018/2 
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    Sheldrick, G.M. (2008) SHELXL Version 2018/3, Acta Cryst. A64, 112-122. 

Hydrogen atoms were included on idealized positions (riding model). Selected 

crystallographic data are presented in Table 3. Selected bond lengths are displayed in Table 

4, hydrogen bond data in Table 5. Diagrams of the molecular structure were created using 

Ortep-III [60, 61] and Diamond [62].  

Please insert Tables 3‒5 here. 

Computational details 

The complex 3 was optimized with the Gaussian 09 software [63] and calculated for an 

isolated molecule using Density Functional Theory (DFT) [64] at the B3LYP/LanL2DZ 

level of theory. Also NBO analysis were calculated for an isolated molecule using DFT at 

the B3LYP/6-31G(d,p) and B3LYP/LanL2DZ level of theory for ligand and complex 1, 

respectively. Cif file of the ligand and complex 1 was used as input file for theoretical 

calculations.  

Docking details 

The pdb files 4r5y, 3ai8, 5cdn, 3c0z, 2bx8, 1peo, 3qfa, 1njb, 4gfh and 1bna for the ten 

receptors, BRAF kinase, Cathepsin B (CatB), DNA gyrase, Histone deacetylase (HDAC7), 

recombinant Human albumin (rHA), Ribonucleotide reductases (RNR), Thioredoxin 

reductase (TrxR), Thymidylate synthase (TS), Topoisomerase II (Top II) and B-DNA, 

respectively, used in this research were obtained from the Protein Data Bank (PDB) [65]. 

The full version of Genetic Optimization for Ligand Docking (GOLD) 5.5 was used for the 

docking studies. The Hermes visualizer in the GOLD Suite was used to further prepare the 

compounds and the receptors for docking. The cif file of the ligand and complexes 1 and 2 

were used for the docking studies. The structure of the complex 3 was optimized by DFT 
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calculation and then used for docking studies. The region of interest used for GOLD 

docking was defined as all the protein residues within 6 Å of the reference ligand “A” that 

accompanied the downloaded protein. For B-DNA, the region of interest was defined on 

DNA backbone within 10 Å of the O4, DT19 and O2, DT19 atoms for major and minor 

graves, respectively. All free water molecules in the structure of the proteins were deleted 

before docking. Default values of all other parameters were used and the compounds were 

submitted to ten genetic algorithm runs using the GOLDScore fitness function. The results 

of the docking studies presented in this work are the best binding results out of ten favorites 

predicted by Gold. 

Supplementary material  

CCDC 2093014 contains the supplementary crystallographic data for this paper. These data 

can be obtained free of charge from The Cambridge Crystallographic Data Centre via 

www.ccdc.cam.ac.uk/data_request/cif. 
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Table 1. The NBO analysis results for the ligand and complex 1. The values are the average of charge on the 

similar atoms. The values of parentheses show the variation of charge on the atoms after coordination. 

 Car Cimine Caliphatic Har Himine Haliphatic Hphenol Halcohol Hamine Nimine Namine Ophenol Oalcohol Br Zn 

Ligand –0.11 0.12 –0.20 0.21 0.17 0.20 0.48 0.45 0.34 –0.5 –0.65 –0.65 –0.74 – – 

Complex 1 
–0.08 

(0.03) 

0.20 

(0.08) 

–0.13 

(0.07) 

0.17 

(–0.04) 

0.14 

(–0.03) 

0.21 

(0.01) 

– 0.43 

(–0.02) 

0.39 

(0.05) 

–0.65 

(–0.15) 

–0.48 

(0.17) 

–0.77 

(–0.12) 

–0.69 

(0.05) 
–0.61 0.94 

 

Table 2. The calculated fitness values for complexes 1–3 and doxorubicin.  

Top 

II 
TS TrxR RNR rHA HDAC7 

DNA-

Gyrase 
CatB 

BRAF-

Kinase 

B-

DNA 

(min) 

B-

DNA 

(maj) 

 

45.05 42.55 36.60 41.56 42.24 51.69 48.79 45.46 39.76 55.98 41.35 Ligand 

46.22 43.86 37.59 41.44 46.07 55.06 52.73 49.42 43.24 57.64 39.22 Complex 1 

46.82 43.33 34.82 42.69 45.10 52.72 51.72 51.17 43.92 58.80 40.49 Complex 2 

50.84 46.01 35.54 43.47 46.07 56.95 52.26 44.73 47.72 57.89 39.32 Complex 3 

59.05 53.34 66.70 49.18 50.10 50.73 52.97 25.95 54.21 83.10 33.47 Doxorubicin 
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Table 3. Crystal structure data and structure refinement of complex 1. 

Empirical formula C11H16Br2N2O2Zn 

Formula weight, g mol–1 433.45 

Crystal size, mm3 0.15 × 0.09 × 0.09 

Temperature, K  293 

Crystal system Triclinic 

Space group P  

Unit cell dimensions (Å, °)   

a 7.4429(4) 

b 8.8917(5) 

c 11.4799(7) 

α 90.676(5) 

β 96.614(5) 

γ 109.297(5) 

Volume, Å3 711.28(7) 

Z 2 

Calculated density, g cm–3 2.510 

Absorption coefficient, mm–1 7.37 

F(000), e 532 

θ range data collection, ° 2.4–28.0 

h, k, l ranges −9 ≤ h ≤ 9, −11 ≤ k ≤ 11, −14 ≤ l ≤ 14 

Reflections collected / independent / Rint 22895 / 3112/ 0.043 

Data / ref. parameters 3112 / 164 

R1 / wR2 (I > 2 σ(I)) 0.0799/0.02492 

R1 / wR2 (all data) 0.0896 / 0.2524 

Goodness-of-fit on F2 1.18 

Largest diff. peak / hole, e Å–3 2.15 / −1.60 

../../Schmidbaur/AppData/Local/Schmidbaur/AppData/Local/Temp/Downloads/URMIA22%20_cell_formula_units_Z
../../Schmidbaur/AppData/Local/Schmidbaur/AppData/Local/Temp/Downloads/URMIA22%20_diffrn_reflns_limit_h_min
../../Schmidbaur/AppData/Local/Schmidbaur/AppData/Local/Temp/Downloads/URMIA22%20_diffrn_reflns_limit_h_min
../../Schmidbaur/AppData/Local/Schmidbaur/AppData/Local/Temp/Downloads/URMIA22%20_refine_ls_number_parameters
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Table 4. Selected bond lengths (Å) and angles (°) for complex 1 with estimated standard 

deviations in parenthesesa. 

Bond lengths  Angles  

Zn03−Br01 2.385(3) Br02−Zn03−Br01 112.69(10) 

Zn03−Br02 2.367(3) O004−Zn03−Br01 111.0(4) 

Zn03−O004 1.956(11) O004−Zn03−Br02 109.7(4) 

Zn03−N7 2.007(14) O004−Zn03−N7 96.8(5) 

  N7−Zn03−Br01 113.6(4) 

 

Table 5. Hydrogen bond dimensions (Å and °) in complex 1. 

D–H···A d(D–H) d(H···A) d(D···A) <(DHA) Symmetry code on A atom 

C00c–H00e···Br02 0.93 2.981 3.79(2) 147 −1+x, −1+y, z 

C00h–H00m···Br02 0.97 2.972 3.89(2) 160 1+x, y, z 

N006–H00B···O004 0.89 1.91 2.76(2) 159 1+x, y, z 

N006–H00A···O007 0.89 2.17 2.96(2) 147 2−x, 1−y, 1−z 

C00b–H00c···Br02 0.97 3.049 3.69(2) 125 2−x, 2−y, 1−z 

C00b–H00d···Br01 0.97 2.954 3.69(2) 133 1+x, y, z 

C00f–H00i···Br01 0.97 3.032 3.83(2) 141 2−x, 1−y, 1−z 

O007–H007···N006 0.82 2.47 2.96(2) 119 2−x, 1−y, 1−z 

O007–H007···O007 0.82 2.77 3.24(2) 164 2−x, 1−y, 1−z 
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Figure Captions 

Figure 1. Structure of the 2-(((2-((2-hydroxyethyl)amino)ethyl)imino)methyl)phenol ligand 

(L). 

Figure 2. Ortep-III diagram of the molecular structure of complex 1. The ellipsoids are 

drawn at the 50% probability level.  

Figure 3. Packing of molecules 1, showing the R6
6(44) motif. Each ZnNOBr2 unit is shown 

as tetrahedral (light blue). Only hydrogen atoms participate in hydrogen bonding 

are shown.  

Figure 4. All coordination modes of the 2-(((2-((2-

hydroxyethyl)amino)ethyl)imino)methyl)phenol ligand (L) among the CSD. 

Figure 5. Structure of unit searched for CSD analogues of complex 1. X refers to the any 

halogen atom. 

Figure 6. Docking study result, showing the interaction between ligand and B-DNA. a) 

docking into major groove, b) docking into minor groove. 

Figure 7. Docking study result, showing the interaction between complex 1 and B-DNA. a) 

docking into major groove, b) docking into minor groove 
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