Supporting information
Tables
Table ST1: Experimental, calculated IR frequencies of 5-Bromo-2-Hydroxybenzaldehyde with relative intensity and potential energy distribution (PED).
	Mode no
	Experimental wave number (cm-1)
	Theoretical wave number (cm-1)
	IIR
	Assignments (PED) %

	
	FTIR
	Unscaled
	Scaled
	
	
	

	39
	3669
	3833
	3684
	33
	α OH (100)
	

	38
	3231
	3203
	3078
	2
	α CH (22) + α CH (27) + α CH (31)
	

	37
	
	3202
	3077
	0
	α CH (38) + α CH (21) + α CH (27)
	

	36
	
	3157
	3034
	4
	α CH (32) + α CH (34)
	

	35
	2876
	2977
	2861
	22
	α CH (25) + α CH (25) + α CH (25) + α CH (24)
	

	34
	1672
	1755
	1687
	100
	α OC (89)
	

	33
	1610
	1631
	1568
	28
	α CC (53) 
	

	32
	1563
	1620
	1557
	2
	α CC (23)
	

	31
	1467
	1506
	1448
	36
	β HCC (51)
	

	30
	1374
	1445
	1389
	23
	α CC (21) + β HCO (22)
	

	29
	
	1419
	1363
	32
	β HCO (60)
	

	28
	1271
	1346
	1294
	17
	-
	

	27
	
	1303
	1252
	41
	β HCC (57)
	

	26
	1208
	1264
	1214
	15
	α OC (33)
	

	25
	1168
	1208
	1161
	31
	α CC (27) + β HOC (24)
	

	24
	1114
	1188
	1141
	11
	β HCC (51)
	

	23
	
	1122
	1078
	49
	-
	

	22
	
	1091
	1048
	2
	α CC (29) + β HCC (31)
	

	21
	
	1023
	983
	0
	τ HCCC (29) + τ HCCC (29)
	

	20
	
	957
	919
	0
	τ HCCC (81)
	

	19
	892
	924
	888
	3
	τ HCCC (57)
	

	18
	829
	893
	858
	4
	β CCC (40)
	

	17
	767
	827
	795
	5
	-
	

	16
	
	811
	779
	13
	τ HCCC (27) + τ HCCC (39) 
	

	15
	695
	689
	663
	0
	τ CCCC (36)
	

	14
	627
	648
	622
	3
	β CCC (44)
	

	13
	
	606
	582
	13
	β OCC (25)
	

	12
	538
	538
	517
	2
	-
	

	11
	
	530
	509
	12
	β CCC (33) + β OCC (27)
	

	10
	
	448
	430
	2
	τ CCCC (53) 
	

	9
	
	367
	353
	2
	β OCC (30)
	

	8
	
	331
	318
	2
	-
	

	7
	
	291
	280
	31
	α BrC (53)
	

	6
	
	291
	280
	1
	α BrC (53)
	

	5
	
	258
	249
	0
	β CCC (27) + β BrCC (34)
	

	4
	
	172
	166
	9
	-
	

	3
	
	143
	137
	1
	β CCC (39) + β BrCC (40)
	

	2
	
	125
	120
	1
	τ OCCC (57)
	

	1
	
	99
	95
	0
	τ OCCC (21) + τ OCCC (52)
	


α  - stretching; β – bending; τ - torsion
Table ST2 (a): Thermodynamic parameter (U, G, H) variations at different temperatures.
	T(K)
	U (kcal/mol)
	H (kcal/mol)
	G (kcal/mol)

	00
	-1878884.41
	-1878884.41
	-1878884.41

	100
	-1878883.48
	-1878890.19
	-1878883.29

	200
	-1878881.52
	-1878897.85
	-1878881.12

	300
	-1878878.62
	-1878906.85
	-1878878.02

	400
	-1878874.87
	-1878917.03
	-1878874.08

	500
	-1878870.4
	-1878928.3
	-1878869.4

	600
	-1878865.33
	-1878940.57
	-1878864.14

	700
	-1878859.78
	-1878953.75
	-1878858.39

	800
	-1878853.85
	-1878967.79
	-1878852.27

	900
	-1878847.62
	-1878982.61
	-1878845.83

	1000
	-1878841.12
	-1878998.17
	-1878839.13



Table ST2 (b): Thermodynamic parameter (S, Cv, Cp) variations at different temperatures.
	T(K)
	S (cal / mol / K)
	Cv (cal / mol / K)
	Cp (cal / mol / K)

	100
	69.054
	14.568
	16.555

	200
	83.668
	24.476
	26.463

	300
	96.103
	33.372
	35.359

	400
	107.394
	41.330
	43.317

	500
	117.797
	47.950
	49.937

	600
	127.389
	53.258
	55.245

	700
	136.235
	57.503
	59.491

	800
	144.411
	60.941
	62.928

	900
	151.992
	63.769
	65.756

	1000
	159.046
	66.126
	68.113




Table ST3 (a): Second Order Perturbation Theory Analysis of Fock Matrix in NBO Basis 
	Donor
	Type
	ED/e
	Acceptor
	Type
	ED/e
	E(2) (kcal/mol)
	E(j)-E(i) (a.u)
	F(i,j) (a.u)

	C1-C2
	𝛔
	1.96752
	C1-C6
	𝛔*
	0.02639
	3.66
	1.27
	0.061

	
	
	
	C1-H7
	𝛔*
	0.02639
	0.93
	1.15
	0.029

	
	
	
	C2-C3
	𝛔*
	0.02505
	2.73
	1.26
	0.052

	
	
	
	C2-H8
	𝛔*
	0.01308
	1.27
	1.13
	0.034

	
	
	
	C3-O13
	𝛔*
	0.02277
	4.09
	1.05
	0.059

	
	
	
	C6-Br15
	𝛔*
	0.03542
	5.20
	0.81
	0.058

	C1-C2
	𝝅
	1.69702 
	C3-C4
	𝝅*
	0.41970
	23.22
	0.28
	0.075

	
	
	
	C5-C6
	𝝅*
	0.34195
	15.53
	0.29
	0.060

	C1-C6
	𝛔
	1.98005
	C1-C2
	𝛔*
	0.01637
	2.94
	1.30
	0.055

	
	
	
	C1-H7
	𝛔*
	0.01337
	1.32
	1.16
	0.035

	
	
	
	C2-H8
	𝛔*
	0.01308
	2.22
	1.14
	0.045

	
	
	
	C5-C6
	𝛔*
	0.02439
	3.25
	1.31
	0.058

	
	
	
	C5-H9
	𝛔*
	0.01585
	2.46
	1.18
	0.048

	C1-H7
	𝛔
	1.97873
	C1-C2
	𝛔*
	0.01637
	0.73
	1.10
	0.025

	
	
	
	C1-C6
	𝛔*
	0.02639
	1.00
	1.09
	0.029

	
	
	
	C2-C3
	𝛔*
	0.02505
	3.43
	1.07
	0.054

	
	
	
	C2-H8
	𝛔*
	0.01308
	0.51
	0.94
	0.020

	
	
	
	C5-C6
	𝛔*
	0.02439
	4.19
	1.11
	0.061

	C2-C3
	𝛔
	1.97889
	C1-C2
	𝛔*
	0.01637
	2.91
	1.29
	0.055

	
	
	
	C1-H7
	𝛔*
	0.01337
	2.07
	1.16
	0.044

	
	
	
	C2-H8
	𝛔*
	0.01308
	0.93
	1.14
	0.029

	
	
	
	C3-C4
	𝛔*
	0.02988
	4.32
	1.27
	0.066

	
	
	
	C4-C10
	𝛔*
	0.05973
	2.96
	1.16
	0.053

	C2-H8
	𝛔
	1.97779
	C1-C2
	𝛔*
	0.01637
	0.93
	1.11
	0.029

	
	
	
	C1-C6
	𝛔*
	0.02639
	3.41
	1.10
	0.055

	
	
	
	C2-C3
	𝛔*
	0.02505
	0.53
	1.08
	0.021

	
	
	
	C3-C4
	𝛔*
	0.02988
	3.87
	1.08
	0.058

	
	
	
	C3-O13
	𝛔*
	0.02277
	0.88
	0.87
	0.025

	C3-C4
	𝛔
	1.97045
	C2-C3
	𝛔*
	0.02505
	3.72
	1.26
	0.061

	
	
	
	C2-H8
	𝛔*
	0.01308
	2.15
	1.13
	0.044

	
	
	
	C3-O13
	𝛔*
	0.02277
	0.65
	1.05
	0.023

	
	
	
	C4-C5
	𝛔*
	0.02206
	3.36
	1.27
	0.058

	
	
	
	C4-C10
	𝛔*
	0.05973
	1.46
	1.15
	0.037

	
	
	
	C5-H9
	𝛔*
	0.01585
	1.90
	1.16
	0.042

	
	
	
	C10-O11
	𝛔*
	0.00295
	0.96
	1.33
	0.032

	
	
	
	O13-H14
	𝛔*
	0.00828
	1.71
	1.10
	0.039

	C3-C4
	𝝅
	 1.61163
	C1-C2
	𝝅*
	0.32846
	16.38
	0.28
	0.061

	
	
	
	C3-C4
	𝝅*
	0.41970
	2.02
	0.28
	0.021

	
	
	
	C5-C6
	𝝅*
	0.34195
	24.05
	0.28
	0.075

	
	
	
	C10-O11
	𝝅*
	0.10260
	18.32
	0.29
	0.070

	C3-O13
	𝛔
	1.99420
	C1-C2
	𝛔*
	0.01637
	1.08
	1.51
	0.036

	
	
	
	C2-C3
	𝛔*
	0.02505
	0.83
	1.48
	0.031

	
	
	
	C3-C4
	𝛔*
	0.02988
	0.72
	1.48
	0.029

	
	
	
	C4-C5
	𝛔*
	0.02206
	1.59
	1.50
	0.044

	C4-C5
	𝛔
	1.96259
	C3-C4
	𝛔*
	0.02988
	3.34
	1.24
	0.058

	
	
	
	C3-O13
	𝛔*
	 0.02277
	3.58
	1.03
	0.054

	
	
	
	C4-C10
	𝛔*
	0.05973
	1.80
	1.14
	0.041

	
	
	
	C5-C6
	𝛔*
	0.02439
	3.80
	1.28
	0.062

	
	
	
	C5-H9
	𝛔*
	0.01585
	0.91
	1.15
	0.029

	
	
	
	C6-Br15
	𝛔*
	0.03542
	5.62
	0.79
	0.060

	
	
	
	C10-H12
	𝛔*
	0.05857
	1.01
	1.08
	0.030

	C4-C10
	𝛔
	1.97983
	C2-C3
	𝛔*
	0.02505
	2.54
	1.20
	0.049

	
	
	
	C3-C4
	𝛔*
	0.02988
	1.82
	1.21
	0.042

	
	
	
	C4-C5
	𝛔*
	0.02206
	2.12
	1.22
	0.045

	
	
	
	C5-C6
	𝛔*
	0.02439
	2.40
	1.24
	0.049

	
	
	
	C10-O11
	𝛔*
	0.00295
	0.72
	1.28
	0.027

	C5-C6
	𝛔
	1.98035
	C1-C6
	𝛔*
	0.02639
	3.22
	1.29
	0.058

	
	
	
	C1-H7
	𝛔*
	0.01337
	2.25
	1.17
	0.046

	
	
	
	C4-C5
	𝛔*
	 0.02206
	3.20
	1.30
	0.057

	
	
	
	C4-C10
	𝛔*
	0.05973
	2.38
	1.18
	0.048

	
	
	
	C5-H9
	𝛔*
	0.01585
	1.61
	1.18
	0.039

	C5-C6
	𝝅
	1.68614
	C1-C2
	𝝅*
	 0.32846 
	23.68
	0.29
	0.074

	
	
	
	C3-C4
	𝝅*
	0.41970
	14.99
	0.29
	0.060

	C5-H9
	𝛔
	1.97568
	C1-C6
	𝛔*
	0.02639
	4.43
	1.07
	0.062

	
	
	
	C3-C4
	𝛔*
	0.02988
	4.11
	1.06
	0.059

	
	
	
	C4-C5
	𝛔*
	 0.02206
	0.92
	1.08
	0.028

	
	
	
	C5-C6
	𝛔*
	0.02439
	1.29
	1.10
	0.034

	C6-Br15
	𝛔
	1.98454
	C1-C2
	𝛔*
	0.01637
	2.86
	1.21
	0.053

	
	
	
	C4-C5
	𝛔*
	0.02206
	2.81
	1.20
	0.052

	C10-O11
	𝛔
	1.99622
	C3-C4
	𝛔*
	0.02988
	1.11
	1.61
	0.038

	
	
	
	C4-C10
	𝛔*
	0.05973
	0.99
	1.50
	0.035

	C10-O11
	𝝅
	1.97953
	C3-C4
	𝝅*
	0.41970
	4.93
	0.39
	0.044

	C10-H12
	𝛔
	1.98682
	C4-C5
	𝛔*
	0.02206
	3.65
	1.09
	0.056

	O13-H14
	𝛔
	1.98769
	C3-C4
	𝛔*
	0.02988
	4.15
	1.31
	0.066

	LP (1) O11
	𝛔
	1.98509
	C4-C10
	𝛔*
	0.05973
	1.23
	1.13
	0.034

	
	
	
	C10-H12
	𝛔*
	 0.05857
	0.55
	1.07
	0.022

	LP(2) O11
	𝝅
	 1.88490
	C4-C10
	𝛔*
	0.05973
	18.46
	0.70
	0.103

	
	
	
	C10-H12
	𝛔*
	 0.05857
	21.36
	0.64
	0.106

	LP (1) O13
	𝛔
	1.97828
	C2-C3
	𝛔*
	 0.02505
	5.92
	1.16
	0.074

	LP(2) O13
	𝝅
	1.86933
	C3-C4
	𝝅*
	0.41970
	28.33
	0.35
	0.097

	LP(1) Br15
	𝛔
	1.99360
	C1-C6
	𝛔*
	0.02639
	1.59
	1.54
	0.044

	
	𝛔
	
	C5-C6
	𝛔*
	 0.02439
	1.56
	1.56
	0.044

	LP(2) Br15
	𝝅
	1.97567
	C1-C6
	𝛔*
	0.02639
	3.26
	0.84
	0.047

	
	𝝅
	
	C5-C6
	𝛔*
	0.02439
	3.36
	0.87
	0.048

	LP(3) Br 15
	𝝅
	1.94184
	C5-C6
	𝝅*
	0.34195
	9.41
	0.30
	0.051



Table ST3 (b): Hybrid, Polarization coefficient and Atomic Orbital contribution in selected Natural Bond Orbitals of 5-Bromo-2-Hydroxybenzaldehyde 
	S.No
	Bond Orbital
	Hybrid A (hA)
	Atomic Orbital (%)
	Polarization Coefficient (CA)
	Hybrid B (hB)
	Atomic Orbital (%)
	Polarization Coefficient (CB)

	1
	𝛔 C1-C2
	SP1.81
	s(35.54%) p(64.41%)
d(0.05%)

	0.7058
	SP1.72
	s(36.70%)
p(63.26%)
d(0.04%)
	0.7084

	2
	𝝅 C1-C2
	SP1.00
	s(0.00%)
p(99.94%)
d(0.06%)
	0.6773
	SP1.00
	s(0.00%)
p(99.96%)
d(0.04%)

	0.7357

	3
	𝛔 C1-C6
	SP1.80
	s(35.65%)
p(64.31%)
d(0.05%)

	0.7067
	SP1.59
	s(38.53%)
p(61.43%)
d(0.05%)

	0.7075

	4
	𝛔 C1-H7
	SP2.47
	s(28.83%)
p(71.13%)
d(0.04%)
	0.7829
	SP0.00
	s(99.95%)
p(0.05%)
	0.6221

	5
	𝛔 C2-C3
	SP1.89
	s(34.62%)
p(65.33%)
d(0.05%)
	0.7038
	SP1.63
	s(37.96%)
p(62.00%)
d(0.04%)
	0.7104

	6
	𝛔 C2-H8
	SP2.48
	s(28.70%)
p(71.26%)
d(0.04%)
	0.7776
	SP0.00
	s(99.95%)
p(0.05%)
	0.6287

	7
	𝛔 C3-C4
	SP1.68
	s(37.30%)
p(62.66%)
d(0.03%)
	0.7051
	SP1.94
	s(34.01%)
p(65.94%)
d(0.05%)
	0.7091

	8
	𝝅 C3-C4
	SP1.00
	s(0.00%)
p(99.96%)
d(0.04%)
	0.6665
	SP1.00
	s(0.00%)
p(99.97%)
d(0.03%)
	0.7455

	9
	𝛔 C3-O13
	SP3.07
	s(24.49%)
p(75.29%)
d(0.22%)
	0.5755
	SP1.86
	s(34.88%)
p(65.04%)
d(0.08%)
	0.8178

	10
	𝛔 C4-C5
	SP1.85
	s(35.09%)
p(64.90%)
d(0.01%)
	0.7139
	SP1.89
	s(34.55%)
p(65.35%)
d(0.10%)

	0.7002

	11
	𝛔 C4-C10
	SP2.24
	s(30.86%)
p(69.10%)
d(0.04%)
	0.7310
	SP1.73
	s(36.60%)
p(63.36%)
d(0.04%)
	0.6823

	12
	𝛔 C5-C6
	SP1.76
	s(36.20%)
p(63.69%)
d(0.11%)
	0.7067
	SP1.55
	s(39.23%)
p(60.74%)
d(0.02%)
	0.7075

	13
	𝝅 C5-C6
	SP1.00
	s(0.00%)
p(99.94%)
d(0.06%)
	0.6602
	SP1.00
	s(0.00%)
p(99.99%)
d(0.01%)
	0.7511

	14
	𝛔 C5-H9
	SP2.42
	s(29.19%)
p(70.71%)
d(0.09%)

	0.7900
	SP0.00
	s(99.99%)
p(0.01%)

	0.6131

	15
	𝛔 C6-Br15
	SP3.49
	s(22.27%)
p(77.61%)
d(0.12%)
	0.7061
	SP6.50
	s(13.27%)
p(86.34%)
d(0.39%)

	0.7081

	16
	𝛔 C10-O11
	SP2.07
	s(32.50%)
p(67.32%)
d(0.18%)
	0.5914
	SP1.44
	s(40.95%)
p(58.93%)
d(0.12%)
	0.8063

	17
	𝝅 C10-O11
	SP1.00
	s(0.00%)
p(99.60%)
d(0.40%)

	0.5763
	SP1.00
	s(0.00%)
p(99.88%)
d(0.12%)
	0.8172

	18
	𝛔 C10-H12
	SP2.19
	s(31.29%)
p(68.64%)
d(0.08%)
	0.7629
	SP0.00
	s(99.94%)
p(0.06%)
	0.6466

	19
	𝛔 O13-H14
	SP3.74
	s(21.08%)
p(78.83%)
d(0.09%)
	0.8605
	SP0.00
	s(99.88%)
p(0.12%)
	0.5094

	20
	LP (1) O11
	SP0.69
	s(59.18%)
p(40.81%)
d(0.01%)
	–
	–
	–
	–

	21
	LP (2) O11
	SP1.00
	s(0.01%)
p(99.93%)
d(0.07%)

	–
	–
	–
	–

	22
	LP (1) O13
	SP1.27
	s(44.03%)
p(55.94%)
d(0.03%)
	–
	–
	–
	–

	23
	LP (2) O13
	SP1.00
	s(0.00%)
p(99.94%)
d(0.06%)

	–
	–
	–
	–

	24
	LP (1) Br15
	SP0.15
	s(86.94%)
p(13.05%)
d(0.00%)
	–
	–
	–
	–

	25
	LP (2) Br15
	SP1.00
	s(0.00%)
p(99.98%)
d(0.01%)

	–
	–
	–
	–

	26
	LP (3) Br15
	SP1.00
	s(0.00%)
p(99.98%)
d(0.02%)
	–
	–
	–
	–



Table ST3 (c): NHO Directionality and "Bond Bending" (deviations from line of nuclear centres) of 5-Bromo-2-Hydroxybenzaldehyde

	NBO
	Line of centre
	Hybrid 1
	Hybrid 2

	 
	Polar (Theta)
	Azimuthal (Phi)
	Polar (Theta)
	Azimuthal (Phi)
	Deviation angle (◦)
	Polar (Theta)
	Azimuthal (Phi)
	Deviation angle (◦)

	𝛔 C1-C2
	90
	345.1
	90
	346.6
	1.4
	–
	–
	–

	𝝅 C1-C2
	90
	345.1
	0
	0
	90
	0
	0
	90

	𝛔 C1-C6
	90
	104.8
	–
	–
	–
	90
	282.5
	2.3

	𝛔 C2-C3
	90
	44.8
	–
	–
	–
	90
	227.2
	2.4

	𝛔 C2-H8
	90
	284.8
	90
	286.4
	1.6
	–
	–
	–

	𝛔 C3-C4
	90
	104.9
	90
	102.1
	2.7
	90
	286.1
	1.2

	𝝅 C3-C4
	90
	104.9
	0
	0
	90
	0
	0
	90

	𝛔 C3-O13
	90
	346.7
	90
	344.1
	2.6
	–
	–
	–

	𝛔 C4-C5
	90
	165.6
	–
	–
	–
	90
	344.3
	1.3

	𝛔 C4-C10
	90
	46.3
	–
	–
	–
	90
	224.2
	2.2

	𝛔 C5-C6
	90
	225.3
	–
	–
	–
	90
	47.8
	2.5

	𝝅 C5-C6
	90
	225.3
	0
	0
	90
	0
	0
	90

	𝛔 C5-H9
	90
	103.6
	90
	104.7
	1.1
	–
	–
	–

	𝛔 C10-O11
	90
	102.8
	90
	104.6
	1.7
	–
	–
	–

	 𝝅 C10-O11
	90
	102.8
	0
	0
	90
	0
	0
	90

	𝛔 C10-H12
	90
	341.9
	90
	344.4
	2.4
	–
	–
	–

	𝛔 O13-H14
	90
	276.9
	90
	278.8
	2.0
	–
	–
	–

	𝛔 O11
	–
	–
	90
	101.9
	–
	–
	–
	–

	 𝝅 O11
	–
	–
	90
	192.6
	–
	–
	–
	–

	𝛔 O13
	–
	–
	90
	36.9
	–
	–
	–
	–

	𝝅 O13
	–
	–
	180
	0
	–
	–
	–
	–

	𝝅 Br15
	–
	–
	90
	225.4
	–
	–
	–
	–

	𝝅* C1-C2
	90
	345.1
	0
	0
	90
	0
	0
	90

	𝝅* C3-C4
	90
	104.9
	0
	0
	90
	0
	0
	90

	𝝅* C5-C6
	90
	225.3
	0
	0
	90
	0
	0
	90

	𝝅* C10-O11
	90
	102.8
	0
	0
	90
	0
	0
	90



Table ST4: Atomic Charges and Fukui Function of 5-Bromo-2-Hydroxybenzaldehyde
	Atoms
	Mulliken Atomic Charges
	Fukui Functions

	
	N (0,1)
(a.u.)
	N+1 (-1, 2)
(a.u.)
	N-1 (+1, 2)
(a.u.)
	Fr+
(a.u.)  
	Fr-  
(a.u.)
	Δ Fr 
(a.u.) 
	Fr0  
(a.u.)

	C1
	0.1098
	-0.00504
	0.1330
	-0.1148
	-0.0232
	-0.0916
	-0.0690

	C2
	-0.1209
	-0.1447
	-0.0680
	-0.023
	-0.052
	0.0291
	-0.0383

	C3
	-1.3679
	-1.3775
	-1.3306
	-0.0095
	-0.0373
	0.02782
	-0.0234

	C4
	1.0747
	1.1609
	1.1075
	0.0861
	-0.032
	0.1189
	0.0267

	C5
	0.1070
	0.0538
	0.0826
	-0.053
	0.0243
	-0.077
	-0.0144

	C6
	-0.2073
	-0.2817
	-0.1046
	-0.074
	-0.102
	0.0284
	-0.088

	C10
	-0.0204
	-0.1949
	0.0128
	-0.174
	-0.03
	-0.141
	-0.103

	O11
	-0.2421
	-0.3963
	-0.1669
	-0.154
	-0.075
	-0.0791
	-0.114

	O13
	-0.2186
	-0.2457
	-0.0972
	-0.02
	-0.121
	0.0942
	-0.074

	Br15
	-0.1717
	-0.3153
	0.1243
	-0.14
	-0.296
	0.1524
	-0.219



