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This article reports on one of the newly synthesized 5-bromo ortho vanillin (C8H7BrO3) (1) 
polymorphs, whose X-ray structure was determined by single crystal X-ray diffraction. The 
polymorph attains a monoclinic system, space group P21/c, V = 824.3(9), and Z = 4. In this 
work, the cell parameters observed are a = 4.080(2) Å, b = 20.733(12) Å, c = 9.844(7) Å, and 
β = 98.4(2). Polymorph 1 is compared with the reported compound 2. The article discusses 
the structural characterization of polymorph 1 using HRMS, FTIR, UV-vis, 1H/13C NMR, and 
13C DEPT NMR spectroscopy, and explores NCSI (noncovalent supramolecular interactions) 
within the crystal network. Furthermore, the Hirshfeld surface and 2D fingerprint plot 
analyze the presence of significant H···Br (20.8%) and H···O (23.8%) contacts in the crystal 
assembly. In addition, interaction energies and energy frameworks have been calculated. 
The study revealed that the constructed frameworks fall into electrostatic (Eele, red 
cylinders) and dispersion (Edis, green cylinders) categories, along with total interaction 
energies (Etot, blue cylinders). The polymorph is rationalized using physicochemical, 
crystallographic, Hirshfeld surface, interaction energy and energy frameworks. 
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1. Introduction 
 

In recent years, crystal engineering concepts of Br 
polymorphs have been used to exploit noncovalent interactions 
(NCI), such as hydrogen bonding, and this approach ultimately 
designs crystal packing [1]. Hence, the chemistry of polymorphs 
and crystal engineering are closely linked to each other. In 
1955, Pepinsky and Schmidt first revealed the concept of crystal 
engineering [2]. The concept of the current phase was further 
formulated by G. Desiraju in 1989, following the publication of 
his own book [3]. Subsequently, the crystal engineering 
approach controls the overall crystallization process and 
chemically identifies polymorphs [1]. Polymorphs are distinct 
crystalline forms of the same molecule, but each has distinct 
physical properties, including solubility, stability, and melting 
point. The term polymorphs refers to the ability of a molecule 
to exist in more than one crystalline state [1,4-6]. The 
differences in polymorph properties would arise from 
differences in molecular stacking or conformation [7]. In crystal 
engineering, several processes accelerate the formation of 
polymorphs. Key techniques include solution crystallization, 
solvent variation, and control of the cooling rate [1,8,9]. The 

polymorphs synthesized under this experimental environment 
are stable or metastable, from a free-energy perspective [10-
12]. The latter variety has a high free energy and enhanced 
solubility and has gained importance in drug chemistry. In this 
context, it is worth noting that a crystal engineering strategy 
has emerged to improve the solubility of polymorphs [11,12]. 
Again, over the past decade, the concept of polymorphic drug 
research has been widely used in crystal structure prediction. 
Moreover, in recent years, Br (brominated) organic polymorphs 
have attracted a great deal of research attention, especially for 
organic synthetic chemists [1]. These classified polymorphs 
exhibited variable physical properties, including solubility, 
melting point, and color. They are also exploring C-H···O or N-
O···Br supramolecular interactions in their crystal networks 
[13-16]. In particular, these research areas have several 
examples documented in the literature, such as picryl bromide 
[16,17], 4-bromo-2,7-di-tert-butyl-9-methoxypyrene [16], 2-
(5-bromo-4-(4-cyclopropylnaphthalen-1-yl)-4H-1,2,4-triazol-
3-ylthio) acetic acid, 1-bromo-3,5,7-trimethyladamantane [18] 
and 4-bromo-2-[(phenylimino)methyl]phenol [19]. Moreover, 
there are several interesting features of Br polymorphs.  
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Table 1. Polymorph crystal data and structure refinement parameters. 
Identification code 1 (Polymorph)  2 (Reported compound)  
Empirical formula C8H7BrO3 C8H7BrO3 
Formula weight (g/mol) 231.05 231.05 
Temperature (K) 100(2) 296(2) 
Crystal system Monoclinic Monoclinic 
Space group P21/c P21/c 
a (Å) 4.080(2) 13.154(3) 
b (Å) 20.733(12) 9.4175(18) 
c (Å) 9.844(7) 6.9853(14) 
β (°) 98.14(2) 103.834(5) 
Volume (Å3) 824.3(9) 840.2(3) 
Z 4 4 
ρcalc (g/cm3) 1.862 1.827 
μ (mm-1) 4.946 4.853 
F(000) 456.0 456.0 
Crystal size (mm3) 0.18 × 0.12 × 0.08 0.23 × 0.12 × 0.08 
Radiation MoKα (λ = 0.71073) MoKα (λ = 0.71073) 
2Θ range for data collection (°) 3.93 to 50.19 3.188 to 50.118 
Index ranges -4 ≤ h ≤ 4, -24 ≤ k ≤ 24, -11 ≤ l ≤ 11 -15 ≤ h ≤ 15, -11 ≤ k ≤ 11, -8 ≤ l ≤ 8 
Reflections collected  22160 25414 
Independent reflections  1437 [Rint = 0.0564, Rsigma = 0.0239] 1474 [Rint = 0.1011, Rsigma = 0.0419] 
Data/restraints/parameters  1437/0/111 1474/0/112 
Goodness-of-fit on F2  1.073 1.197 
Final R indexes [I≥2σ (I)]  R1 = 0.0270, wR2 = 0.0706 R1 = 0.0660, wR2 = 0.2133 
Final R indexes [all data]  R1 = 0.0289, wR2 = 0.0723 R1 = 0.0888, wR2 = 0.2259 
Largest diff. peak/hole (e.Å-3) 0.44/-0.59 0.90/-0.83 
CCDC no 2521940 2443501 
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Scheme 1. Synthetic outline for polymorph 1. 
 

The large and polarizable Br atom influences significant 
halogen-bonding interactions in crystal assembly, leading to the 
formation of various polymorphs [20-21]. These polymorphs 
also exhibit different colors and phosphorescent properties due 
to the presence of the Br atom and undergo a solid-solid 
transformation [22]. Furthermore, research on Br polymorphs 
has expanded to the stability of Br-containing drugs; for 
example, research on otilonium bromide identified a new stable 
polymorph [23]. Meanwhile, certain Br polymorphs, such as 2-
Br-adamantane, are used in plastic crystal phases [24]. Today’s 
research on Br polymorphs (8-bromotheophylline) focuses on 
multiple structural transformations [25]. Polymorphs are 
distinguished using various analytical techniques, including 
PXRD, DSC, FTIR, and Raman spectroscopic studies [26]. On the 
other hand, recent DFT research on Br polymorphs has 
attracted considerable attention from synthetic chemists 
working on polymorphs, as investigations have elucidated their 
reactivity, electronic structure, and unique supramolecular 
interactions [27]. Furthermore, research information was also 
obtained from integrated DFT studies based on FMO (HOMO-
LUMO energy gap), global reactivity parameters, Hirshfeld 
surface/2D fingerprint plots, and calculations of interaction 
energy and energy frameworks. 

This research article reports on one Br polymorph, its 
synthesis, structural characterization, X-ray crystal structure, 
and supramolecular interactions revealed in the crystal 
networks. In addition, significant supramolecular contacts were 
analyzed using the Hirshfeld surface and the 2D fingerprint 
plot. Finally, the interaction energy and energy frameworks 
were also calculated, revealing that the polymorph crystal 
frameworks are constructed from electrostatic (Eele, red 
cylinders) and dispersion (Edis, green cylinders) interactions. 
Furthermore, the article substantiates the polymorphic nature 
of compound 1 relative to the reported compound 2, using 

melting points, crystallographic insights, Hirshfeld surfaces, 
interaction energies, and energy frameworks. 
 
2. Experimental 
 
2.1. Materials and physical measurements 
 

Analytical grade chemicals and solvents (CH3OH and DCM) 
were used without further purification. Ortho-vanillin (CAS 
Number 148-53-8), CH3COONa (CAS Number 127-09-3) and 
CH3COOH (CAS Number 64-19-7) were purchased from Sigma-
Aldrich. Polymorph elemental (%) was analyzed using a 
PerkinElmer 2400 CHN elemental instrument.  HRMS analysis 
was analyzed using an Xevo G2-XS QToF 4K model. FT-IR (Infra-
Red) spectra (4000-400 cm-1) were collected using the 
PerkinElmer instrument. NMR spectra, including DEPT, were 
analyzed in CDCl3 solvents with a Jeol JNM/ECZ 500R/S1 400 
MHz NMR spectrometer. UV-VIS spectra were measured using 
a Hitachi U-3501 instrument over 200-800 nm at a solution 
concentration of 0.001 M. 
 
2.2. Synthesis of polymorph 1 
 

To synthesize a polymorph with high yield, we first 
purchased ortho-vanillin directly from Sigma-Aldrich. We 
followed the published literature methods [28,29], with slight 
modifications regarding the solvent medium. Scheme 1 outlines 
in detail the synthetic components and reaction medium, a 
mixed solvent of CH3OH and DCM. Crystal growth of polymorph 
compounds was observed after slow evaporation from a mixed 
solvent medium at ambient temperature. The light-yellow 
needle-shaped single crystals suitable for SCXRD were 
immediately collected and air-dried in an open atmosphere. 
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Figure 1. Perspective view of both forms. 

 
5-Bromo-2-hydroxy-3-methoxybenzaldehyde (1): Color: 

Light yellow. Yield: 86%. M.p.: 125-129 °C for polymorph 1. 
M.p.: 120-121 °C for compound 2. FTIR (Solid, KBr, ν, cm-1): 
1580 ν(C=C), 2975 ν(O-CH3), 1668 ν(C=O), 678 ν(C-Br). 1H NMR 
(400 MHz, CDCl3, δ, ppm):10.96 (s, 1H, OH), 9.81 (s, 1H, H-C=O), 
7.25 (d, J = 2.2 Hz, 1H, Ar-H), 7.11 (d, J = 2.1 Hz, 1H, AR-H), 3.87 
(s, 3H, CH3). 13C NMR (101 MHz, CDCl3, δ ppm): 195.46 (s), 
150.84 (s), 149.25 (s), 126.09 (s), 121.29 (s), 120.66 (s), 111.06 
(s), 56.53 (s), 13C DEPT NMR (126 MHz, CDCl3, δ ppm): 120.47-
131.87 (C Ar), 56.63-57.52, (O-CH3), 190.85, (CHO). HRMS (EI, 
m/z) calcd. for C8H7BrO3, 231.05; found 231.15. Anal. calcd. for 
C8H7BrO3: C, 41.59; H, 3.05; Found: C, 41.63; H, 3.08%. UV/Vis 
(CH3OH, λmax, nm, (ε)):270 nm (ε = 1147 cm-1) and 352 nm (ε = 
728.7 cm-1). 
 
2.3. X-ray crystallography 
 

For the polymorph, X-ray crystallographic data files were 
collected at room temperature (100 K). Table 1 summarizes all 
possible crystallographic data and structure refinement 
parameters used for crystal structure determination. A Bruker-
AXS SMART APEX II diffractometer [30], equipped with 
standard Mo Kα radiation (λ = 0.71073 Å), was used. To solve 
the X-ray structure, programs including SMART, SAINT, and 
SADABS were used [31]. Notably, SHELXTL and least-squares 
programs were used to determine space group, structure, and 
F2. Full-matrix least-squares methods refine the X-ray structure 
using SHELXL-2014 [32] and Olex-2 software [33-35]. 
Additionally, the X-ray structure was crystallo-graphically 
modified using anisotropic shift parameters for all atoms. The 
H-atoms were refined with isotropic parameters. Table 1 
compares the polymorph 1 CIF data with a similar compound 
2’s reported CIF to better justify the formation of polymorph 1. 
 
3. Results and discussion 
 
3.1. Synthesis 
 

The synthetic route is illustrated in Scheme 1. Polymorph 1 
exhibits a higher melting point (>125 °C) than the previously 
reported analogous compound 2 (120-121 °C), while retaining 
good solubility in common organic solvents and excellent air 
stability. The newly obtained polymorph was comprehensively 
characterized using several analytical techniques, including 
HRMS and 1H/13C DEPT NMR spectroscopy. The authors 
previously reported compound 2 together with its crystal 
structure and antimicrobial properties [36]. However, the 
present crystal structure represents a distinct polymorphic 
form, as evidenced by differences in the crystallographic cell 
parameters (a, b, c and α, β, γ). The polymorphic nature is 
further supported by the CheckCIF analysis of the X-ray 
diffraction data, and a detailed comparison is provided in Table 
1. Moreover, Hirshfeld surface analysis and the associated 2D 
fingerprint plots demonstrate notable differences in the 
intermolecular contact contributions between polymorph 1 

and compound 2. In addition, interaction energy calculations 
and energy framework analyses further confirm the existence 
of a new polymorphic form. Notably, this study also presents, 
for the first time, a detailed investigation of the supramolecular 
noncovalent interactions governing the crystal packing 
network of polymorph 1. 
 
3.2. Characterization 
 

Several characterization techniques have been used for 
polymorph structural characterization purposes. These include 
HRMS, FT-IR, UV-VIS, and NMR spectroscopic studies. The Br 
polymorph is an aromatic compound, and its structural 
integrity is confirmed by HRMS in positive ion mode (Figure 
S2). The observed HRMS peaks were identified as m/z 231.15 
[M + H] +, while the calculated mass is 231.05. In addition, HRMS 
analysis ensures the stoichiometry and elemental composition 
of the polymorph.  FTIR spectroscopy successfully confirms the 
presence of C-C, O-H, O-CH3, C=O and C-Br stretching bands (cm-

1) in the polymorph. The observed significant FTIR peaks were 
ν(C=C), 1580, ν(O-CH3), 2975, ν(C=O), 1668, and ν(C-Br), 678, 
respectively (Figure S1). The UV-vis spectra of the polymorph 
were recorded in MeOH (Figure S3). In this paper, the peaks 
observed at 270 and 352 nm are responsible for the π → π* 
electronic transition in an aromatic benzene ring. The 
polymorph is better structurally characterized by NMR 
spectroscopy (Figures S4-S6). The structural integrity is fully 
justified by NMR, including 1H/13C NMR. In polymorph 1, the 1H 
NMR study confirms the proton nature, δ 7.11-7.25 (Ar-CH), 
3.87 (O-CH3), and 9.81 ppm (CHO), respectively. Similarly, the 
C-framework in polymorph 1 is supported by 13C NMR peaks at 
δ 120.47-131.87 (CAr), 56.63-57.52 (OCH3) and 190.85 ppm 
(CHO), respectively. Additionally, the structural polymorphic 
carbon framework is confirmed by 13C DEPT decoupling NMR. 
 
3.3. Crystal structure description 
 

This article presents the X-ray crystal structures and 
supramolecular synthons of polymorph 1 and the previously 
reported 5-bromovanillin derivative 2. To clearly distinguish 
the structural differences between these two forms, a 
comparative analysis based on their X-ray diffraction data and 
crystallographic parameters was performed. Both compounds 
crystallize in the monoclinic crystal system with the space 
group P21/c; however, they exhibit distinct unit-cell 
parameters (a, b, c, α, β, and γ), confirming their polymorphic 
nature (Table 1). The molecular arrangements of both 
polymorphic forms are illustrated in Figure 1, while their 
structural overlay is presented in Figure 2. As shown in Figure 
2, the free rotation of the aldehyde (-CHO) group gives rise to 
two distinct conformational arrangements. In form 2, a 
pronounced intramolecular hydrogen-bonding interaction is 
observed, which contributes significantly to its molecular 
conformation and crystal packing behaviour.  
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Table 2. Bond lengths for polymorph 1. 
Atom 1 Atom 2 Length (Å) Atom 3 Atom 4 Length (Å) 
Br1 C4 1.901(3) C5 C4 1.399(4) 
O1 C1 1.218(3) C6 C7 1.412(3) 
O2 C7 1.347(3) C3 C2 1.400(3) 
O3 C6 1.364(3) C3 C4 1.367(3) 
O3 C8 1.427(3) C7 C2 1.397(3) 
C5 C6 1.373(4) C2 C1 1.464(3) 
 
Table 3. Bond angles for polymorph 1. 
Atom 1 Atom 2 Atom 3 Angle (°) Atom 4 Atom 5 Atom 6 Angle (°) 
C6 O3 C8 117.8(2) C2 C7 C6 119.4(2) 
C6 C5 C4 119.8(2) C3 C2 C1 120.1(2) 
O3 C6 C5 125.8(2) C7 C2 C3 120.4(2) 
O3 C6 C7 114.2(2) C7 C2 C1 119.5(2) 
C5 C6 C7 120.0(2) O1 C1 C2 124.2(2) 
C4 C3 C2 118.8(2) C5 C4 Br1 118.61(18) 
O2 C7 C6 121.5(2) C3 C4 Br1 119.30(19) 
O2 C7 C2 119.1(2) C3 C4 C5 122.1(2) 

 

 
 

Figure 2. Perspective view of compound 2 forms. 
 

  
 

Figure 3. Perspective view hydrogen bonging interaction and crystal packing in polymorph 1 (a = 1-x, 1-y, 2-z, b = 1+x, 1/2-y, 1/2+z). 
 
The complete crystallographic parameters for polymorph 1 

are summarized in Tables 2 and 3, whereas the corresponding 
data for compound 2 are provided in Tables S1 and S2 in the 
Supplementary Information. 
 
3.4. Supramolecular interactions 
 

In polymorph 1 and compound 2, the supramolecular 
features are described in the following manner to ensure better 
structural integrity and polymorphic nature. In polymorph 
form 1, the bromine atom, Br(1), shows C-H···Br interaction 
with H(8C) (1-x, 1-y, 2-z). Another oxygen atom, O(1), forms a 
symmetry-related (1+x, 1/2-y, 1/2+z) O-H···O hydrogen bond 
with H(2) from the hydroxyl group. These interactions lead to 
the crystal packing shown in Figure 3. In contrast, in form 2 
(reported), the bromine atom, Br(1), forms bifurcated 
hydrogen bonds. C-H···Br interaction with H(8C) (2-x, -1/2+y, 
3/2-z) and weak O-H···Br contact with H(2) (x, -1+y, z). Another 
oxygen atom, O(1), forms an intramolecular O-H···O hydrogen 
bond with H(2) from the hydroxyl group. These interactions 

lead to the crystal packing shown in Figure 4. Therefore, the 
distinct supramolecular features confirm that polymorph 1 and 
compound 2 are different compounds. Furthermore, we have 
determined the melting point of 2, which is almost 120-121 °C. 
The determined melting point value differs by polymorph 1, 
confirming the polymorph formation from the synthetic 
perspective of Scheme 1. Polymorphs are distinct crystalline 
forms of the same molecule. Herein, generally, they exhibit 
different melting points due to variations in their internal 
lattice energy. This result has been reflected in polymorph 1 
and reported in compound 2. 
 
3.5. Hirshfeld surface and 2D fingerprint 
 

In this section, we compared the Hirshfeld surface contacts 
for polymorph 1 and a similar reported compound 2. The 
Hirshfeld surface and 2D fingerprint analysis were conducted 
to reveal the NCI (noncovalent interactions) within the 
polymorph crystal framework [37].  
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Figure 4. Perspective view hydrogen bonging interaction and crystal packing in compound 2 (a = 2-x, -1/2+y, 3/2-z, b = x, -1+y, z). 
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Figure 5. Hirshfeld surfaces mapped with dnorm, shape index, curvedness, and 2D fingerprint plot for the corresponding interactions for Polymorph 1 and 
compound 2. 

 
The surfaces were mapped using dnorm (−0.5 to 1.5 Å), shape 

index (−1.0 to 1.0 Å), curvedness (−4.0 to 0.4 Å), and fragment 
patch (0 to 15 Å) (Figure 5). Different colored spots indicate 
different contacts. Notably, on the dnorm surfaces, deep blue and 
red circular regions correspond to shorter and longer 
intermolecular contacts, respectively, while white regions 
denote contacts at van der Waals radii. Prominent bright red 
areas highlight significant H···Br (20.8%) and H···O (23.8%) 

interactions. Furthermore, complementary 2D fingerprint plots 
(Figure 5) derived from de and di provide a quantitative 
representation of intermolecular contacts and interactions 
within the polymorph. Here, it is worth noting that reported 
similar contacts, 2 H···Br (19.2%) and H···O (26.8%), contribute 
differently to polymorph 1. The Hirshfeld surface contacts and 
2D fingerprint calculations reveal that 1 is a polymorph. 
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Table 4. Different interaction energies of molecular pairs in kJ/mol for polymorph 1. 

 
Color N Symmetry R Eele Epol Edis Erep Etot 

 1 -x, -y, -z 6.60 -8.3 -1.2 -13.9 10.0 -13.6 
 1 x, y, z 4.08 2.0 -3.1 -46.2 22.2 -23.6 
 0 x, -y+1/2, z+1/2 8.95 -37.6 -9.2 -16.0 35.3 -30.0 
 1 x, y, z 10.11 -7.9 -1.7 -3.4 1.1 -11.4 
 1 -x, -y, -z 5.52 -2.0 -0.5 -17.1 7.6 -11.6 
 0 x, -y+1/2, z+1/2 8.31 4.7 -1.1 -12.6 3.3 -4.5 
 0 -x, -y, -z 7.42 -2.7 -2.1 -12.2 6.2 -10.1 
 1 -x, -y, -z 6.80 -6.9 -1.6 -13.1 9.2 -12.5 

 
Table 5. Different interaction energies of molecular pairs in kJ/mol for compound 2. 

 
Color N Symmetry R Eele Epol Edis Erep Etot 

 2 -x, y+1/2, -z+1/2 8.28 -15.8 -5.0 -13.6 6.7 -26.2 
 0 x, -y+1/2, z+1/2 4.09 -8.1 -3.2 -53.3 24.9 -38.2 
 1 -x, -y, -z 8.72 1.5 -0.6 -3.3 0.1 -1.7 
 1 -x, -y, -z 7.38 -0.3 -1.5 -10.5 2.4 -8.8 
 1 x, y, z 9.42 -2.8 -0.4 -6.3 4.0 -5.5 
 0 -x, -y, -z 6.76 -3.6 -0.7 -8.7 1.7 -10.6 
 0 -x, y+1/2, -z+1/2 8.07 -10.3 -1.8 -9.6 7.9 -13.9 
 0 -x, -y, -z 9.26 -12.2 -1.8 -9.3 6.8 -16.5 

 
3.6. Interaction energy and energy frameworks 
 

The interaction energy and energy frameworks were 
calculated by comparing polymorph 1 and compound 2 (Tables 
4 and 5, and Figure 6). Intermolecular interaction energies were 
calculated using the HF/3-21G method available in Crystal 
Explorer 17. A molecular cluster was framed based on a 
crystallographic symmetry operation. It was a polymorph at a 
radius of 3.8 Å [37]. Herein, the total interaction energy (Etot) = 
electrostatic (Eele) + polarization (Epol) + dispersion (Edis) + 
exchange-repulsion (Erep) components. To do this, the scale 
factors were 1.019, 0.651, 0.901, and 0.811 [38]. The calculated 
energies (kJ/mol) are: –58.7 (Eele), –20.5 (Epol), –134.5 (Edis), 
94.9 (Erep) and –117.3 (Etot) for polymorph 1; and –51.6 (Eele), –
15.0 (Epol), –114.6 (Edis), 54.5 (Erep), and –121.4 (Etot) for 
compound 2. Furthermore, energy frameworks provide a visual 
representation of intermolecular interaction energies and their 
relative magnitudes [39]. In these frameworks, molecular pair 
interactions are depicted as cylinders connecting molecular 
centroids, with the radius of the cylinder proportional to the 
corresponding energy [40]. For polymorph 1 and compound 2, 
the constructed frameworks revealed electrostatic (Eele, red 
cylinders), dispersion (Edis, green cylinders), and total 

interaction energies (Etot, blue cylinders) (Figure 6). Therefore, 
the interaction energy and energy framework calculations for 
polymorph 1 and compound 2 yield different coulombic, 
dispersion, and total energy results. Consequently, polymorph 
1 is polymorphic and different from the reported similar 
compound 2. 
 
4. Conclusions 
 

We report the synthesis, characterization, crystal structure, 
and noncovalent supramolecular interactions of polymorph 1, 
a newly synthesized polymorph, highlighting the importance of 
polymorphism in chemistry. Polymorph 1 was structurally 
characterized by FTIR, HRMS, UV-VIS, 1H/13C-NMR, and 13C 
DEPT NMR spectroscopy. The polymorphic nature of 
polymorph 1 over compound 2 is investigated by different 
research perspectives, including melting point, Hirshfeld 
surface contacts, supramolecular features, and finally 
interaction energies and energy frameworks (coulombic, 
dispersion, and total energy values). The X-ray structure 
reveals that polymorph 1 crystalizes in the monoclinic space 
group P21/c, with distinct a, b, c, α, β, and γ cell parameters. 
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Figure 6. Perspective views of electrostatic/coulomb energy, dispersion energy, total energy diagrams, for a cluster of molecules in polymorph 1 and compound 
2. The cylindrical radius is proportional to the relative strength of the corresponding energies. The scale factor used is 50 with cut-off values of 10 kJ/mol. 

 
The only significant supramolecular interactions observed 

in the crystal networks are C-H···Br and O-H···O hydrogen 
bonds. Furthermore, Hirshfeld surface and 2D fingerprint plots 
identify significant H···Br (20.8%) and H···O (23.8%) in the 
crystal assembly. In polymorph 1, molecular interaction 
energies and energy frameworks reveal that constructed 
frameworks belong to the electrostatic (Eele) and dispersion 
(Edis) categories, in addition to the total interaction energies 
(Etot). 
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