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Table S1: Comparison of BSSE corrected Total Energy (TE in Hartrees) for 4 different arrangements of acetamide clusters (n = 2-15) at B3LYP/D95** level of theory.
	n
	TE

	
	linear
	circular
	standard
	crystal 

	2
	-418.5349547
	-418.535488
	-418.538173
	-

	3
	-627.8103373
	-627.8111753
	-627.824221
	-627.8130888

	4
	-837.086715
	-837.0947665
	-837.102324
	-

	5
	-1046.36356
	-1046.376197
	-1046.375102
	-1046.372019

	6
	-1255.640643
	-1255.657974
	-1255.650918
	-1255.631031

	7
	-1464.917852
	-1464.936848
	-1464.928121
	-

	8
	-1674.195173
	-1674.21623
	-1674.204146
	-

	9
	-1883.472497
	-1883.494069
	-1883.486797
	-

	10
	-2092.738013
	-2092.772678
	-2092.767540
	-

	11
	-2302.027279
	-2302.050012
	-2302.050297
	-

	12
	-2511.304628
	-2511.327035
	-2511.336081
	-

	13
	-2720.582139
	-2720.605499
	-2720.607546
	-

	14
	-2929.859531
	-2929.883841
	-2929.889605
	-

	15
	-3139.137019
	-3139.15912
	-3139.163701
	-3139.115062


	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	A

	2
	1.946
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.946

	3
	1.910
	1.907
	
	
	
	
	
	
	
	
	
	
	
	
	1.909

	4
	1.896
	1.861
	1.894
	
	
	
	
	
	
	
	
	
	
	
	1.884

	5
	1.891
	1.846
	1.846
	1.889
	
	
	
	
	
	
	
	
	
	
	1.868

	6
	1.888
	1.840
	1.830
	1.840
	1.887
	
	
	
	
	
	
	
	
	
	1.857

	7
	1.887
	1.837
	1.823
	1.824
	1.837
	1.885
	
	
	
	
	
	
	
	
	1.849

	8
	1.886
	1.835
	1.820
	1.817
	1.821
	1.836
	1.885
	
	
	
	
	
	
	
	1.843

	9
	1.886
	1.833
	1.818
	1.814
	1.814
	1.819
	1.834
	1.884
	
	
	
	
	
	
	1.838

	10
	1.885
	1.832
	1.817
	1.812
	1.811
	1.812
	1.818
	1.832
	1.884
	
	
	
	
	
	1.834

	11
	1.885
	1.834
	1.817
	1.812
	1.809
	1.809
	1.812
	1.818
	1.834
	1.884
	
	
	
	
	1.831

	12
	1.885
	1.833
	1.816
	1.810
	1.808
	1.808
	1.808
	1.810
	1.818
	1.833
	1.833
	
	
	
	1.824

	13
	1.885
	1.833
	1.817
	1.811
	1.808
	1.807
	1.807
	1.808
	1.811
	1.818
	1.834
	1.884
	
	
	1.827

	14
	1.884
	1.833
	1.816
	1.810
	1.807
	1.806
	1.806
	1.806
	1.808
	1.811
	1.818
	1.833
	1.884
	
	1.825

	15
	1.885
	1.833
	1.816
	1.810
	1.807
	1.806
	1.805
	1.805
	1.806
	1.807
	1.810
	1.817
	1.833
	1.883
	1.823


 Table S2a: O---H bond length (in Å) for linear acetamide clusters n = (2-15). A indicates average O---H    bond length in Å.
Table S2b: O---H bond length (in Å) for circular acetamide clusters n = (2-15). A indicates average O---H bond length in Å.

	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	A

	2
	1.949
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.949

	3
	1.902
	1.903
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.903

	4
	1.888
	1.857
	1.888
	
	
	
	
	
	
	
	
	
	
	
	
	1.878

	5
	1.882
	1.845
	1.846
	1.888
	
	
	
	
	
	
	
	
	
	
	
	1.865

	6
	1.828
	1.826
	1.828
	1.828
	1.826
	1.828
	
	
	
	
	
	
	
	
	
	1.827

	7
	1.811
	1.818
	1.817
	1.816
	1.799
	1.804
	1.816
	
	
	
	
	
	
	
	
	1.812

	8
	1.808
	1.808
	1.809
	1.808
	1.808
	1.808
	1.809
	1.808
	
	
	
	
	
	
	
	1.808

	9
	1.805
	1.804
	1.802
	1.797
	1.804
	1.805
	1.803
	1.804
	1.806
	
	
	
	
	
	
	1.803

	10
	1.804
	1.804
	1.804
	1.804
	1.804
	1.804
	1.804
	1.804
	1.804
	1.804
	
	
	
	
	
	1.804

	11
	1.803
	1.800
	1.802
	1.805
	1.800
	1.801
	1.802
	1.797
	1.814
	1.787
	1.801
	
	
	
	
	1.801

	12
	1.804
	1.798
	1.813
	1.786
	1.799
	1.802
	1.800
	1.802
	1.805
	1.802
	1.800
	1.801
	
	
	
	1.801

	13
	1.802
	1.801
	1.801
	1.801
	1.798
	1.801
	1.805
	1.801
	1.800
	1.803
	1.801
	1.804
	1.798
	
	
	1.801

	14
	1.801
	1.804
	1.800
	1.801
	1.800
	1.801
	1.801
	1.799
	1.799
	1.800
	1.801
	1.800
	1.803
	1.797
	
	1.801

	15
	1.805
	1.801
	1.799
	1.801
	1.802
	1.799
	1.803
	1.803
	1.799
	1.800
	1.804
	1.799
	1.786
	1.812
	1.794
	1.800


Table S2c: O---H bond length (in Å) for standard acetamide clusters n = (2-15). A indicates average O---H bond length in Å.

	n
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	A

	2
	2.25
	1.88
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	2.07

	3
	2.07
	1.95
	1.90
	1.77
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.92

	4
	1.88
	1.86
	2.02
	1.73
	1.93
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.88

	5
	1.73
	2.03
	1.99
	2.32
	1.95
	1.91
	1.84
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.97

	6
	1.87
	1.84
	2.47
	1.78
	1.88
	1.89
	1.80
	2.20
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.97

	7
	1.83
	1.93
	2.21
	1.89
	2.02
	1.87
	2.13
	2.18
	1.90
	1.95
	1.95
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.99

	8
	1.82
	1.94
	2.21
	1.89
	1.99
	1.88
	2.13
	2.18
	1.96
	1.96
	1.87
	1.90
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.98

	9
	2.09
	1.84
	1.94
	1.87
	1.88
	1.94
	2.24
	1.86
	1.88
	1.85
	2.48
	1.78
	1.84
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.96

	10
	1.89
	1.92
	2.28
	2.03
	1.81
	2.10
	1.85
	1.82
	1.86
	2.40
	1.82
	1.90
	1.86
	2.02
	1.87
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.96

	11
	1.98
	1.99
	1.84
	1.89
	2.15
	2.11
	1.81
	1.97
	2.41
	1.80
	1.98
	1.81
	1.98
	2.11
	2.10
	2.42
	2.09
	1.88
	1.91
	1.86
	
	
	
	
	
	
	
	
	2.00

	12
	1.77
	1.75
	1.90
	2.09
	1.93
	2.50
	1.86
	1.88
	1.92
	1.93
	2.02
	1.80
	2.41
	1.90
	1.81
	1.99
	1.88
	1.88
	1.96
	2.44
	
	
	
	
	
	
	
	
	1.98

	13
	1.91
	1.84
	1.83
	1.82
	2.48
	2.11
	1.90
	1.99
	1.96
	1.93
	2.10
	1.79
	1.95
	2.06
	2.04
	2.45
	1.77
	2.25
	1.85
	2.44
	1.87
	1.86
	
	
	
	
	
	
	2.01

	14
	1.81
	2.49
	1.84
	1.94
	1.89
	1.84
	1.86
	2.14
	1.87
	2.48
	1.91
	1.88
	1.95
	1.94
	2.02
	1.88
	1.97
	1.95
	1.98
	1.75
	2.08
	1.90
	1.99
	2.25
	1.79
	
	
	
	1.98

	15
	2.25
	1.86
	2.04
	1.91
	1.98
	2.41
	1.99
	1.85
	1.97
	1.85
	2.03
	1.84
	1.92
	1.98
	1.93
	1.79
	1.90
	1.95
	1.90
	2.49
	1.97
	1.83
	1.91
	2.17
	1.91
	2.03
	2.35
	2.12
	2.00


	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.015
	1.019
	1.020
	1.020
	1.020
	1.021
	1.021
	1.021
	1.021
	1.021
	1.021
	1.021
	1.021
	1.021

	
	1.009
	1.018
	1.022
	1.023
	1.024
	1.024
	1.024
	1.024
	1.024
	1.024
	1.025
	1.024
	1.025
	1.024

	
	
	1.009
	1.019
	1.023
	1.025
	1.025
	1.026
	1.026
	1.026
	1.026
	1.026
	1.026
	1.026
	1.026

	
	
	
	1.009
	1.019
	1.024
	1.025
	1.026
	1.026
	1.026
	1.026
	1.027
	1.027
	1.027
	1.027

	
	
	
	
	1.009
	1.019
	1.024
	1.025
	1.026
	1.026
	1.027
	1.027
	1.027
	1.027
	1.027

	
	
	
	
	
	1.009
	1.019
	1.024
	1.026
	1.026
	1.027
	1.027
	1.027
	1.027
	1.027

	
	
	
	
	
	
	1.009
	1.019
	1.024
	1.026
	1.026
	1.027
	1.027
	1.027
	1.027

	
	
	
	
	
	
	
	1.009
	1.020
	1.024
	1.026
	1.027
	1.027
	1.027
	1.027

	
	
	
	
	
	
	
	
	1.009
	1.020
	1.024
	1.026
	1.026
	1.027
	1.027

	
	
	
	
	
	
	
	
	
	1.009
	1.020
	1.024
	1.026
	1.027
	1.027

	
	
	
	
	
	
	
	
	
	
	1.009
	1.020
	1.024
	1.026
	1.027

	
	
	
	
	
	
	
	
	
	
	
	1.009
	1.020
	1.024
	1.026

	
	
	
	
	
	
	
	
	
	
	
	
	1.009
	1.020
	1.024

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.009
	1.020

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.009

	A
	1.012
	1.015
	1.018
	1.019
	1.020
	1.021
	1.022
	1.022
	1.023
	1.023
	1.024
	1.024
	1.024
	1.024


 Table S3a: N-H bond length (in Å) for linear acetamide clusters n = (2-15). A indicates average N-H bond length in Å 

Table S3b: C=O bond length (in Å) for linear acetamide clusters n = (2-15). A indicates average C=O bond length in Å   

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.231
	1.232
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233
	1.233

	
	1.231
	1.238
	1.240
	1.240
	1.241
	1.241
	1.241
	1.241
	1.241
	1.241
	1.241
	1.241
	1.241
	1.241

	
	
	1.233
	1.240
	1.242
	1.243
	1.243
	1.243
	1.243
	1.243
	1.244
	1.244
	1.244
	1.244
	1.244

	
	
	
	1.234
	1.241
	1.243
	1.244
	1.244
	1.244
	1.244
	1.244
	1.245
	1.245
	1.245
	1.245

	
	
	
	
	1.234
	1.241
	1.243
	1.244
	1.244
	1.245
	1.245
	1.245
	1.245
	1.245
	1.245

	
	
	
	
	
	1.235
	1.241
	1.243
	1.244
	1.245
	1.245
	1.245
	1.245
	1.245
	1.245

	
	
	
	
	
	
	1.235
	1.242
	1.244
	1.244
	1.245
	1.245
	1.245
	1.245
	1.245

	
	
	
	
	
	
	
	1.235
	1.242
	1.244
	1.244
	1.245
	1.245
	1.245
	1.245

	
	
	
	
	
	
	
	
	1.235
	1.242
	1.244
	1.245
	1.245
	1.245
	1.245

	
	
	
	
	
	
	
	
	
	1.235
	1.242
	1.244
	1.245
	1.245
	1.245

	
	
	
	
	
	
	
	
	
	
	1.235
	1.242
	1.244
	1.245
	1.245

	
	
	
	
	
	
	
	
	
	
	
	1.235
	1.242
	1.244
	1.245

	
	
	
	
	
	
	
	
	
	
	
	
	1.235
	1.242
	1.244

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.235
	1.242

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.235

	A
	1.231
	1.234
	1.237
	1.238
	1.239
	1.240
	1.241
	1.241
	1.242
	1.242
	1.242
	1.243
	1.243
	1.243


Table S3c: C-N bond length (in Å) for linear acetamide clusters n = (2-15). A indicates average C-N bond length in Å   

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.366
	1.366
	1.365
	1.365
	1.365
	1.365
	1.365
	1.365
	1.364
	1.364
	1.364
	1.364
	1.364
	1.364

	
	1.367
	1.357
	1.356
	1.355
	1.355
	1.354
	1.354
	1.354
	1.354
	1.354
	1.354
	1.354
	1.354
	1.354

	
	
	1.364
	1.355
	1.353
	1.352
	1.352
	1.352
	1.352
	1.352
	1.352
	1.352
	1.352
	1.352
	1.352

	
	
	
	1.363
	1.354
	1.352
	1.352
	1.351
	1.351
	1.351
	1.351
	1.351
	1.351
	1.351
	1.351

	
	
	
	
	1.363
	1.354
	1.352
	1.351
	1.351
	1.351
	1.35
	1.35
	1.35
	1.35
	1.35

	
	
	
	
	
	1.363
	1.354
	1.352
	1.351
	1.351
	1.35
	1.35
	1.35
	1.35
	1.35

	
	
	
	
	
	
	1.363
	1.354
	1.352
	1.351
	1.35
	1.35
	1.35
	1.35
	1.35

	
	
	
	
	
	
	
	1.362
	1.354
	1.352
	1.351
	1.35
	1.35
	1.35
	1.35

	
	
	
	
	
	
	
	
	1.362
	1.354
	1.352
	1.351
	1.35
	1.35
	1.35

	
	
	
	
	
	
	
	
	
	1.362
	1.354
	1.352
	1.351
	1.35
	1.35

	
	
	
	
	
	
	
	
	
	
	1.362
	1.354
	1.352
	1.351
	1.35

	
	
	
	
	
	
	
	
	
	
	
	1.362
	1.354
	1.352
	1.351

	
	
	
	
	
	
	
	
	
	
	
	
	1.362
	1.354
	1.352

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.362
	1.354

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.362

	A
	1.367
	1.362
	1.360
	1.358
	1.357
	1.356
	1.355
	1.355
	1.354
	1.354
	1.353
	1.353
	1.353
	1.353


Table S4a: N-H bond length (in Å) for circular acetamide clusters n = (2-15). A indicates 

average N-H bond length in Å 

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.018
	1.019
	1.025
	1.023
	1.029
	1.029
	1.029
	1.029
	1.029
	1.030
	1.030
	1.029
	1.029
	1.030

	
	1.009
	1.025
	1.025
	1.027
	1.029
	1.031
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.028
	1.027

	
	
	1.013
	1.024
	1.028
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.027
	1.028

	
	
	
	1.024
	1.028
	1.029
	1.029
	1.029
	1.030
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029

	
	
	
	
	1.027
	1.029
	1.029
	1.029
	1.030
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029

	
	
	
	
	
	1.029
	1.029
	1.029
	1.030
	1.029
	1.028
	1.024
	1.029
	1.029
	1.028

	
	
	
	
	
	
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.028
	1.028
	1.029

	
	
	
	
	
	
	
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.028

	
	
	
	
	
	
	
	
	1.030
	1.029
	1.029
	1.029
	1.029
	1.029
	1.028

	
	
	
	
	
	
	
	
	
	1.029
	1.030
	1.029
	1.029
	1.029
	1.023

	
	
	
	
	
	
	
	
	
	
	1.026
	1.030
	1.029
	1.029
	1.029

	
	
	
	
	
	
	
	
	
	
	
	1.026
	1.025
	1.029
	1.025

	
	
	
	
	
	
	
	
	
	
	
	
	1.029
	1.029
	1.029

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.028
	1.030

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.026

	A
	1.014
	1.019
	1.025
	1.027
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.029
	1.028


Table S4b: C=O bond length (in Å) for circular acetamide clusters n = (2-15). A indicates average C=O bond length in Å   

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.231
	1.234
	1.244
	1.243
	1.246
	1.246
	1.246
	1.247
	1.246
	1.247
	1.247
	1.246
	1.246
	1.246

	
	1.234
	1.240
	1.244
	1.245
	1.246
	1.246
	1.246
	1.247
	1.247
	1.246
	1.246
	1.246
	1.246
	1.246

	
	
	1.241
	1.244
	1.245
	1.246
	1.246
	1.246
	1.247
	1.247
	1.246
	1.246
	1.246
	1.246
	1.246

	
	
	
	1.244
	1.245
	1.246
	1.246
	1.246
	1.247
	1.247
	1.247
	1.247
	1.246
	1.246
	1.246

	
	
	
	
	1.245
	1.246
	1.246
	1.246
	1.246
	1.247
	1.246
	1.246
	1.246
	1.246
	1.246

	
	
	
	
	
	1.246
	1.246
	1.246
	1.246
	1.246
	1.246
	1.244
	1.246
	1.246
	1.246

	
	
	
	
	
	
	1.247
	1.246
	1.246
	1.247
	1.247
	1.246
	1.246
	1.246
	1.246

	
	
	
	
	
	
	
	1.246
	1.246
	1.247
	1.247
	1.247
	1.246
	1.246
	1.246

	
	
	
	
	
	
	
	
	1.247
	1.247
	1.246
	1.247
	1.246
	1.246
	1.243

	
	
	
	
	
	
	
	
	
	1.247
	1.247
	1.246
	1.246
	1.246
	1.246

	
	
	
	
	
	
	
	
	
	
	1.245
	1.247
	1.246
	1.246
	1.244

	
	
	
	
	
	
	
	
	
	
	
	1.245
	1.246
	1.246
	1.246

	
	
	
	
	
	
	
	
	
	
	
	
	1.244
	1.246
	1.247

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.246
	1.245

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.247

	A
	1.233
	1.238
	1.244
	1.245
	1.246
	1.246
	1.246
	1.247
	1.247
	1.246
	1.246
	1.246
	1.246
	1.246


Table S4c: C-N bond length (in Å) for circular acetamide clusters n = (2-15). A indicates average C-N bond length in Å   

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.368
	1.367
	1.357
	1.355
	1.351
	1.351
	1.350
	1.350
	1.350
	1.349
	1.349
	1.350
	1.349
	1.350

	
	1.365
	1.362
	1.357
	1.353
	1.352
	1.350
	1.350
	1.350
	1.350
	1.349
	1.349
	1.350
	1.350
	1.350

	
	
	1.358
	1.357
	1.353
	1.351
	1.351
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	1.357
	1.353
	1.351
	1.353
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	
	1.353
	1.352
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	
	
	1.351
	1.351
	1.350
	1.352
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	
	
	
	1.351
	1.350
	1.350
	1.350
	1.350
	1.351
	1.350
	1.350
	1.350

	
	
	
	
	
	
	
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	
	
	
	
	
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	
	
	
	
	
	
	1.350
	1.350
	1.350
	1.350
	1.350
	1.351

	
	
	
	
	
	
	
	
	
	
	1.350
	1.350
	1.350
	1.350
	1.350

	
	
	
	
	
	
	
	
	
	
	
	1.350
	1.350
	1.350
	1.351

	
	
	
	
	
	
	
	
	
	
	
	
	1.351
	1.350
	1.350

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.350
	1.349

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.349

	A
	1.367
	1.362
	1.357
	1.353
	1.351
	1.351
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350
	1.350


 Table S5a: N-H bond length (in Å) for standard acetamide clusters n = (2-15). A indicates 

average N-H bond length in Å 

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.026
	1.020
	1.026
	1.019
	1.021
	1.027
	1.026
	1.027
	1.020
	1.018
	1.029
	1.038
	1.026
	1.022

	
	1.011
	1.023
	1.024
	1.020
	1.027
	1.027
	1.028
	1.015
	1.016
	1.022
	1.014
	1.022
	1.036
	1.023

	
	
	1.041
	1.022
	1.021
	1.035
	1.015
	1.015
	1.028
	1.023
	1.032
	1.036
	1.023
	1.041
	1.018

	
	
	
	1.027
	1.044
	1.024
	1.019
	1.019
	1.023
	1.022
	1.029
	1.021
	1.027
	1.025
	1.028

	
	
	
	1.044
	1.014
	1.028
	1.022
	1.030
	1.023
	1.017
	1.033
	1.019
	1.015
	1.022
	1.030

	
	
	
	
	1.026
	1.035
	1.023
	1.017
	1.028
	1.032
	1.025
	1.021
	1.021
	1.025
	1.019

	
	
	
	
	1.026
	
	1.030
	1.017
	1.030
	1.026
	1.020
	1.029
	1.025
	1.030
	1.021

	
	
	
	
	
	
	1.018
	1.023
	1.023
	1.034
	1.018
	1.021
	1.028
	1.024
	1.025

	
	
	
	
	
	
	1.017
	1.021
	1.024
	1.028
	1.017
	1.024
	1.025
	1.017
	1.025

	
	
	
	
	
	
	1.017
	1.023
	1.035
	1.032
	1.016
	1.023
	1.026
	1.024
	1.030

	
	
	
	
	
	
	
	1.025
	1.026
	1.020
	1.024
	1.035
	1.014
	1.020
	1.026

	
	
	
	
	
	
	
	
	
	1.018
	1.021
	1.023
	1.028
	1.022
	1.025

	
	
	
	
	
	
	
	
	
	1.029
	1.031
	1.025
	1.025
	1.022
	1.014

	
	
	
	
	
	
	
	
	
	
	1.020
	1.028
	1.022
	1.021
	1.018

	
	
	
	
	
	
	
	
	
	
	1.027
	1.024
	1.015
	1.028
	1.017

	
	
	
	
	
	
	
	
	
	
	1.022
	1.027
	1.025
	1.016
	1.031

	
	
	
	
	
	
	
	
	
	
	
	1.021
	1.038
	1.018
	1.031

	
	
	
	
	
	
	
	
	
	
	
	1.018
	1.027
	1.017
	1.023

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.028
	1.018

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.027
	1.021

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.034
	1.023

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.017
	1.027

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.024

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.016

	A
	1.019
	1.028
	1.029
	1.024
	1.028
	1.022
	1.022
	1.026
	1.024
	1.023
	1.024
	1.025
	1.025
	1.023


Table S5b: C=O bond length (in Å) for standard acetamide clusters n = (2-15). A indicates average C=O bond length in Å   

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.235
	1.236
	1.239
	1.249
	1.237
	1.240
	1.241
	1.245
	1.240
	1.236
	1.247
	1.246
	1.249
	1.240

	
	1.237
	1.247
	1.243
	1.255
	1.243
	1.239
	1.260
	1.244
	1.249
	1.247
	1.247
	1.255
	1.239
	1.246

	
	
	1.250
	1.252
	1.240
	1.245
	1.252
	1.240
	1.234
	1.264
	1.258
	1.246
	1.232
	1.253
	1.243

	
	
	
	1.249
	1.249
	1.245
	1.259
	1.254
	1.251
	1.248
	1.246
	1.238
	1.255
	1.241
	1.249

	
	
	
	
	1.230
	1.256
	1.241
	1.251
	1.240
	1.249
	1.249
	1.251
	1.262
	1.238
	1.237

	
	
	
	
	
	1.241
	1.251
	1.239
	1.257
	1.243
	1.264
	1.252
	1.241
	1.262
	1.258

	
	
	
	
	
	
	1.230
	1.242
	1.245
	1.255
	1.255
	1.252
	1.257
	1.264
	1.242

	
	
	
	
	
	
	
	1.230
	1.243
	1.243
	1.242
	1.256
	1.244
	1.238
	1.251

	
	
	
	
	
	
	
	
	1.245
	1.240
	1.248
	1.260
	1.258
	1.257
	1.245

	
	
	
	
	
	
	
	
	
	1.244
	1.241
	1.243
	1.245
	1.243
	1.257

	
	
	
	
	
	
	
	
	
	
	1.245
	1.251
	1.255
	1.249
	1.238

	
	
	
	
	
	
	
	
	
	
	
	1.250
	1.240
	1.247
	1.262

	
	
	
	
	
	
	
	
	
	
	
	
	1.245
	1.254
	1.252

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.249
	1.259

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.248

	A
	1.236
	1.244
	1.246
	1.245
	1.245
	1.245
	1.245
	1.245
	1.248
	1.248
	1.249
	1.249
	1.249
	1.248


Table S5c: C-N bond length (in Å) for standard acetamide clusters n = (2-15). A indicates average C-N bond length in Å   

	n
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	
	1.362
	1.362
	1.358
	1.351
	1.366
	1.364
	1.358
	1.351
	1.359
	1.373
	1.348
	1.346
	1.354
	1.367

	
	1.367
	1.345
	1.357
	1.343
	1.355
	1.337
	1.337
	1.351
	1.347
	1.339
	1.348
	1.350
	1.344
	1.360

	
	
	1.348
	1.344
	1.358
	1.353
	1.358
	1.363
	1.365
	1.332
	1.349
	1.350
	1.379
	1.347
	1.338

	
	
	
	1.348
	1.348
	1.351
	1.357
	1.344
	1.350
	1.351
	1.349
	1.356
	1.343
	1.340
	1.337

	
	
	
	
	1.369
	1.342
	1.346
	1.345
	1.364
	1.351
	1.354
	1.343
	1.336
	1.358
	1.352

	
	
	
	
	
	1.356
	1.346
	1.358
	1.339
	1.340
	1.341
	1.347
	1.360
	1.344
	1.346

	
	
	
	
	
	
	1.369
	1.358
	1.351
	1.356
	1.334
	1.347
	1.358
	1.344
	1.349

	
	
	
	
	
	
	
	1.373
	1.355
	1.355
	1.357
	1.345
	1.349
	1.336
	1.349

	
	
	
	
	
	
	
	
	1.353
	1.357
	1.355
	1.339
	1.338
	1.361
	1.343

	
	
	
	
	
	
	
	
	
	1.358
	1.354
	1.357
	1.343
	1.350
	1.354

	
	
	
	
	
	
	
	
	
	
	1.350
	1.346
	1.354
	1.354
	1.353

	
	
	
	
	
	
	
	
	
	
	
	1.359
	1.339
	1.335
	1.341

	
	
	
	
	
	
	
	
	
	
	
	
	1.352
	1.348
	1.352

	
	
	
	
	
	
	
	
	
	
	
	
	
	1.360
	1.346

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	1.341

	A
	1.365
	1.352
	1.352
	1.354
	1.354
	1.354
	1.355
	1.353
	1.351
	1.350
	1.349
	1.350
	1.348
	1.349


 Table S6a: N-H bond stretching frequency (ν in cm-1) for linear acetamide clusters n = (2-15). ν indicates N-H stretching frequency, Ave ν indicates average N-H stretching frequency in a cluster and  indicates deviation of average N-H stretching frequency in a cluster from the ν value of the monomer.

	ν
	n = 1
	n = 2
	n = 3
	n = 4
	n = 5
	n = 6
	n = 7
	n = 8
	n = 9
	n = 10
	n = 11
	n = 12
	n = 13
	n = 14
	n = 15

	ν 1
	3617
	3554
	3500
	3449
	3418
	3395
	3378
	3367
	3358
	3351
	3346
	3342
	3339
	3337
	3335

	ν 2
	
	3615
	3518
	3485
	3437
	3419
	3399
	3386
	3375
	3367
	3361
	3354
	3351
	3348
	3345

	ν 3
	
	
	3615
	3503
	3477
	3426
	3415
	3397
	3388
	3379
	3372
	3365
	3361
	3357
	3353

	ν 4
	
	
	
	3615
	3497
	3473
	3421
	3412
	3394
	3388
	3380
	3373
	3369
	3365
	3361

	ν 5
	
	
	
	
	3615
	3494
	3471
	3418
	3411
	3392
	3387
	3380
	3376
	3371
	3367

	ν 6
	
	
	
	
	
	3615
	3493
	3468
	3417
	3410
	3391
	3385
	3381
	3377
	3373

	ν 7
	
	
	
	
	
	
	3614
	3492
	3469
	3416
	3409
	3388
	3386
	3381
	3377

	ν 8
	
	
	
	
	
	
	
	3614
	3491
	3468
	3416
	3406
	3389
	3385
	3380

	ν 9
	
	
	
	
	
	
	
	
	3614
	3491
	3468
	3413
	3408
	3389
	3385

	ν 10
	
	
	
	
	
	
	
	
	
	3614
	3490
	3466
	3415
	3406
	3389

	ν 11
	
	
	
	
	
	
	
	
	
	
	3614
	3489
	3468
	3415
	3408

	ν 12
	
	
	
	
	
	
	
	
	
	
	
	3614
	3490
	3465
	3415

	ν 13
	
	
	
	
	
	
	
	
	
	
	
	
	3614
	3490
	3468

	ν 14
	
	
	
	
	
	
	
	
	
	
	
	
	
	3614
	3490

	ν 15
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	3614

	Ave ν
	3617
	3585
	3544
	3513
	3489
	3470
	3456
	3444
	3435
	3428
	3421
	3415
	3411
	3407
	3404

	
	
	32
	73
	104
	128
	147
	161
	173
	182
	189
	196
	202
	206
	210
	213


Table S6b: N-H bond stretching frequency (ν in cm-1) for circular acetamide clusters n = (2-15). ν indicates N-H stretching frequency, Ave ν indicates average N-H stretching frequency in a cluster and  indicates deviation of average N-H stretching frequency in a cluster from the ν value of the monomer.

	ν
	n = 1
	n = 2
	n = 3
	n = 4
	n = 5
	n = 6
	n = 7
	n = 8
	n = 9
	n = 10
	n = 11
	n = 12
	n = 13
	n = 14
	n = 15

	ν 1
	3617
	3501
	3407
	3394
	3337
	3305
	3277
	3292
	3289
	3298
	3290
	3292
	3300
	3301
	3294

	ν 2
	
	3615
	3509
	3416
	3359
	3326
	3301
	3309
	3303
	3310
	3298
	3300
	3306
	3308
	3303

	ν 3
	
	
	3598
	3417
	3370
	3328
	3310
	3309
	3305
	3310
	3301
	3306
	3311
	3309
	3307

	ν 4
	
	
	
	3428
	3377
	3347
	3322
	3328
	3321
	3326
	3310
	3311
	3321
	3318
	3317

	ν 5
	
	
	
	
	3440
	3348
	3334
	3329
	3324
	3328
	3321
	3325
	3323
	3323
	3326

	ν 6
	
	
	
	
	
	3355
	3339
	3341
	3335
	3340
	3328
	3328
	3332
	3330
	3331

	ν 7
	
	
	
	
	
	
	3344
	3342
	3337
	3341
	3334
	3337
	3336
	3336
	3337

	ν 8
	
	
	
	
	
	
	
	3346
	3342
	3348
	3341
	3343
	3342
	3341
	3338

	ν 9
	
	
	
	
	
	
	
	
	3344
	3349
	3344
	3345
	3347
	3344
	3345

	ν 10
	
	
	
	
	
	
	
	
	
	3352
	3350
	3347
	3348
	3347
	3353

	ν 11
	
	
	
	
	
	
	
	
	
	
	3393
	3390
	3353
	3350
	3357

	ν 12
	
	
	
	
	
	
	
	
	
	
	
	3412
	3361
	3354
	3364

	ν 13
	
	
	
	
	
	
	
	
	
	
	
	
	3405
	3356
	3393

	ν 14
	
	
	
	
	
	
	
	
	
	
	
	
	
	3370
	3408

	ν 15
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	3438

	ν 16
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ν 17
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ave ν
	3617
	3558
	3505
	3414
	3377
	3335
	3318
	3324
	3322
	3330
	3328
	3336
	3337
	3335
	3347

	
	
	60
	113
	203
	241
	283
	299
	293
	295
	287
	289
	281
	280
	283
	270


Table S6c: N-H bond stretching frequency (ν in cm-1) for standard acetamide clusters n = (2-15). ν indicates N-H stretching frequency, Ave ν indicates average N-H stretching frequency in a cluster and  indicates deviation of average N-H stretching frequency in a cluster from the ν value of the monomer. 
	n
	n = 1
	n = 2
	n = 3
	n = 4
	n = 5
	n = 6
	n = 7
	n = 8
	n = 9
	n = 10
	n = 11
	n = 12
	n = 13
	n = 14
	n = 15

	ν 1
	3617
	3396
	3426
	3359
	3375
	3222
	3307
	3311
	3237
	3228
	3253
	3225
	3311
	3225
	3295

	ν 2
	
	3616
	3510
	3393
	3411
	3240
	3367
	3351
	3297
	3294
	3271
	3230
	3324
	3252
	3324

	ν 3
	
	
	
	3420
	3444
	3343
	3392
	3383
	3343
	3301
	3293
	3326
	3328
	3309
	3333

	ν 4
	
	
	
	3514
	3496
	3363
	3417
	3396
	3369
	3328
	3364
	3329
	3352
	3318
	3334

	ν 5
	
	
	
	
	3566
	3466
	3485
	3415
	3375
	3380
	3373
	3340
	3362
	3346
	3341

	ν 6
	
	
	
	
	
	3471
	3501
	3431
	3379
	3392
	3382
	3378
	3369
	3383
	3346

	ν 7
	
	
	
	
	
	3612
	3533
	3503
	3421
	3409
	3393
	3385
	3404
	3386
	3373

	ν 8
	
	
	
	
	
	
	3555
	3535
	3440
	3421
	3433
	3407
	3431
	3392
	3408

	ν 9
	
	
	
	
	
	
	3611
	3548
	3452
	3459
	3438
	3438
	3440
	3409
	3409

	ν 10
	
	
	
	
	
	
	
	3611
	3477
	3480
	3456
	3449
	3442
	3411
	3419

	ν 11
	
	
	
	
	
	
	
	
	3490
	3510
	3473
	3450
	3462
	3429
	3421

	ν 12
	
	
	
	
	
	
	
	
	3614
	3525
	3494
	3462
	3470
	3443
	3436

	ν 13
	
	
	
	
	
	
	
	
	
	3590
	3520
	3473
	3474
	3482
	3462

	ν 14
	
	
	
	
	
	
	
	
	
	
	3528
	3502
	3486
	3494
	3468

	ν 15
	
	
	
	
	
	
	
	
	
	
	3563
	3522
	3549
	3508
	3485

	ν 16
	
	
	
	
	
	
	
	
	
	
	3590
	3588
	
	3548
	3490

	ν 17
	
	
	
	
	
	
	
	
	
	
	3606
	3593
	
	3551
	3538

	ν 18
	
	
	
	
	
	
	
	
	
	
	
	
	
	3590
	3543

	ν 19
	
	
	
	
	
	
	
	
	
	
	
	
	
	3592
	3582

	ν 20
	
	
	
	
	
	
	
	
	
	
	
	
	
	3607
	3583

	ν 21
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	3589

	ν ν22
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	3601

	ν 23
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ν 24
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ν 25
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ν 26
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ave ν
	3617
	3506
	3468
	3422
	3458
	3388
	3463
	3448
	3408
	3409
	3437
	3418
	3414
	3434
	3445

	
	
	111
	149
	196
	159
	229
	154
	169
	209
	208
	180
	200
	204
	184
	173


Table S7: Average and summed ρ and (2( in a. u. as obtained from AIM calculations on B3LYP/D95** optimized geometries for acetamide clusters.

	 n
	Linear
	
	Circular
	
	Standard

	
	Ave ρ
	Ave ((2()
	Summed up (
	Summed up ((2()
	
	Ave ρ
	Ave ((2()
	Summed up(
	Summed up ((2()
	
	Ave (
	Ave ((2()
	Summed up(
	Summed up ((2()

	2
	0.022
	0.021
	0.022
	0.021
	
	0.024
	0.021
	0.024
	0.021
	
	0.021
	0.018
	0.043
	0.035

	3
	0.025
	0.023
	0.050
	0.045
	
	0.024
	0.020
	0.047
	0.039
	
	0.028
	0.023
	0.111
	0.091

	4
	0.027
	0.024
	0.081
	0.072
	
	0.027
	0.022
	0.108
	0.088
	
	0.031
	0.024
	0.154
	0.119

	5
	0.028
	0.025
	0.113
	0.099
	
	0.031
	0.025
	0.154
	0.125
	
	0.026
	0.021
	0.184
	0.147

	6
	0.029
	0.025
	0.145
	0.126
	
	0.033
	0.026
	0.200
	0.158
	
	0.027
	0.022
	0.218
	0.174

	7
	0.030
	0.026
	0.178
	0.154
	
	0.035
	0.027
	0.242
	0.190
	
	0.024
	0.020
	0.261
	0.219

	8
	0.030
	0.026
	0.212
	0.182
	
	0.035
	0.027
	0.277
	0.219
	
	0.025
	0.020
	0.295
	0.244

	9
	0.031
	0.026
	0.245
	0.210
	
	0.035
	0.028
	0.314
	0.250
	
	0.026
	0.021
	0.361
	0.293

	10
	0.031
	0.026
	0.279
	0.238
	
	0.035
	0.028
	0.346
	0.278
	
	0.026
	0.021
	0.394
	0.319

	11
	0.031
	0.027
	0.312
	0.266
	
	0.035
	0.028
	0.382
	0.307
	
	0.024
	0.019
	0.425
	0.343

	12
	0.032
	0.027
	0.347
	0.294
	
	0.034
	0.028
	0.414
	0.336
	
	0.026
	0.022
	0.471
	0.389

	13
	0.032
	0.027
	0.380
	0.322
	
	0.034
	0.028
	0.448
	0.365
	
	0.027
	0.022
	0.493
	0.391

	14
	0.032
	0.027
	0.414
	0.350
	
	0.035
	0.028
	0.484
	0.393
	
	0.027
	0.022
	0.590
	0.481

	15
	0.032
	0.027
	0.448
	0.379
	
	0.034
	0.028
	0.512
	0.423
	
	0.025
	0.021
	0.628
	0.525


Table S8: Polarizability (au3) for acetamide clusters in three different arrangements, linear, circular and standard arrangements optimized at B3LYP/D95** level of theory.

	n
	Linear
	Circular
	Standard

	2
	65.43
	65.55
	65.80

	3
	100.74
	97.99
	100.84

	4
	136.50
	130.90
	136.47

	5
	172.49
	166.89
	171.68

	6
	208.59
	203.60
	205.71

	7
	244.76
	240.69
	244.08

	8
	280.98
	277.14
	278.69

	9
	317.21
	314.07
	312.94

	10
	353.47
	350.77
	346.52

	11
	389.74
	387.59
	383.47

	12
	426.09
	423.96
	420.45

	13
	462.29
	460.85
	454.90

	14
	498.61
	497.82
	486.95

	15
	534.87
	533.68
	524.69
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Fig S1: Representation of 4 acetamide clusters (n = 3, 5, 6 and 15) from crystal structure of acetamide polymorph ACEMID03 obtained from Cambridge Structural Database (CSD).31
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Fig S2: Optimized geometries of acetamide linear cluster (n = 2 - 15) at B3LYP/D95** level of theory. O---H bond lengths in Å are available in Table S1a.
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Fig S3: Optimized geometries of acetamide circular cluster (n = 2 - 15) at B3LYP/D95** level of theory. O---H bond lengths in Å are available in Table S1b.
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Fig S4: Optimized geometries of acetamide standard clusters (n = 2 - 15) at B3LYP/D95** level of theory. O---H bond lengths in Å are available in Table S1c.
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Fig S5a: AIM analysis on B3LYP/D95** optimized geometries of linear acetamide (n = 2 - 15) clusters. Line joining atoms indicate bond path as calculated using AIM2000.
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Fig S5b: AIM analysis on B3LYP/D95** optimized geometries of circular acetamide (n = 2 - 15) clusters. Line joining atoms indicate bond path as calculated using AIM2000.
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Fig S5c: AIM analysis on B3LYP/D95** optimized geometries of standard acetamide (n = 2 - 15) clusters. Line joining atoms indicate bond path as calculated using AIM2000.
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