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Table. Supplementary Material. Absolute shieldings. (ppm)

B3LYP/6-311++G**//B3LYP/6-311++G**

Absolute shieldings: pyrrole

	
	Pyrrole
	Pyrrole-NH3 V
	Pyrrole-NCH V
	Pyrrole-OH2 V
	Pyrrole-OCH2 V
	Pyrrolate anion VI
	Pyrrolate·Na+ XXIII

	N-1
	92.43
	75.20
	82.98
	82.21
	84.78
	-41.64
	32.45

	C-2
	62.34
	63.26
	62.82
	62.87
	62.67
	51.23
	51.79

	C-3
	69.18
	70.45
	70.37
	70.24
	69.98
	82.15
	71.19

	H-1
	24.38
	20.30
	23.31
	21.81
	21.87
	
	

	H-2
	25.14
	25.14
	25.21
	25.16
	25.13
	24.92
	25.17

	H-3
	25.52
	25.62
	25.65
	25.60
	25.58
	25.93
	25.50

	
	
	
	
	
	
	
	

	Etotal
	-210.230580
	-266.824143
	-303.691329
	-286.697196
	-324.778939
	-209.645725
	

	Ei (kcal/mol)
	
	-6.80
	-3.92
	-5.07
	-4.09
	
	


Relative shieldings (complex-free pyrrole)

	
	Pyrrole-NH3
	Pyrrole-NCH
	Pyrrole-OH2
	Pyrrole-OCH2
	 Pyrrolate anion
	Pyrrolate·Na+

	N-1
	-17.24
	-9.45
	-10.22
	-7.65
	-134.07
	-59.98

	C-2
	0.92
	0.48
	0.53
	0.34
	-11.11
	-10.55

	C-3
	1.27
	1.19
	1.07
	0.81
	12.97
	2.01

	H-1
	-4.08
	-1.08
	-2.57
	-2.51
	--------
	--------

	H-2
	0.00
	0.07
	0.02
	-0.01
	-0.22
	0.03

	H-3
	0.10
	0.13
	0.08
	0.06
	0.41
	-0.02


Absolute shieldings: pyrazole

	
	Pyrazole 3
	Pyrazole-HF VII
	Pyrazole-HCl VII
	Pyrazole-HCN VII
	Pyrazole-HCCH VII
	Pyrazolium cation XIV

	N-1
	38.69
	43.30
	44.22
	42.03
	40.47
	60.95

	N-2
	-81.39
	-52.59
	-61.57
	-67.82
	-75.01
	60.95

	C-3
	38.36
	39.51
	39.93
	38.37
	38.50
	39.39

	C-4
	73.78
	72.73
	72.73
	72.80
	73.27
	65.68

	C-5
	52.99
	51.37
	51.60
	51.49
	52.25
	39.39

	H-1
	22.62
	22.54
	22.60
	22.72
	22.64
	22.14

	H-3
	24.21
	24.18
	24.17
	24.20
	24.21
	23.51

	H-4
	25.53
	25.45
	25.44
	25.45
	25.50
	24.50

	H-5
	24.44
	24.40
	24.41
	24.41
	24.43
	23.51

	
	
	
	
	
	
	

	Etotal
	-226.265997
	-326.769156
	-687.113943
	-319.730504
	-303.627937
	-226.61865

	Ei (kcal/mol)
	
	-13.04
	-8.74
	-6.28
	-3.31
	


Relative shieldings (complex-free pyrazole)

	
	Pyrazole-HF
	Pyrazole-HCl
	Pyrazole-HCN
	Pyrazole-HCCH
	Pyrazolium cation

	N-1
	4.62
	5.54
	3.35
	1.79
	22.26

	N-2
	28.80
	19.81
	13.57
	6.38
	142.34

	C-3
	1.16
	1.57
	0.01
	0.15
	1.03

	C-4
	-1.06
	-1.06
	-0.98
	-0.52
	-8.10

	C-5
	-1.62
	-1.39
	-1.49
	-0.74
	-13.60

	H-1
	-0.08
	-0.02
	0.10
	0.02
	-0.48

	H-3
	-0.04
	-0.04
	-0.01
	0.00
	-0.70

	H-4
	-0.08
	-0.09
	-0.09
	-0.04
	-1.03

	H-5
	-0.04
	-0.02
	-0.03
	-0.01
	-0.93


Absolute shieldings: pyrazole

	
	Pyrazole 3
	Pyrazole-NH3 VIII
	Pyrazole-NCH VIII
	Pyrazole-OH2 VIII
	Pyrazole-OCH2 VIII
	Pyrazolate anion XIII
	Pyrazolate·Na+(a) XXIV

	N-1
	38.69
	20.39
	29.15
	27.87
	28.02
	-118.76
	-72.92

	N-2
	-81.39
	-80.75
	-80.85
	-80.54
	-77.46
	-118.76
	-72.92

	C-3
	38.36
	39.36
	39.29
	39.16
	38.89
	46.75
	40.34

	C-4
	73.78
	75.11
	74.76
	74.80
	74.39
	88.36
	76.98

	C-5
	52.99
	54.17
	53.57
	53.03
	52.52
	46.75
	40.34

	H-1
	22.62
	18.41
	21.43
	19.85
	20.06
	
	

	H-3
	24.21
	24.33
	24.34
	24.31
	24.31
	24.48
	24.30

	H-4
	25.53
	25.60
	25.64
	25.60
	25.58
	26.06
	25.62

	H-5
	24.44
	24.44
	24.53
	24.36
	24.36
	24.48
	24.30

	
	
	
	
	
	
	
	

	Etotal
	-226.265997
	-282.860711
	-319.727433
	-302.734656
	-340.81785
	-225.688048
	

	Ei (kcal/mol)
	
	-7.52
	-4.35
	-6.36
	-6.28
	
	


(a) The Na+ equidistant from both N atoms.

Relative shieldings (complex-free pyrazole)

	
	Pyrazole-NH3
	Pyrazole-NCH
	Pyrazole-OH2
	Pyrazole-OCH2
	Pyrazolate anion
	Pyrazolate·Na+

	N-1
	-18.30
	-9.53
	-10.82
	-10.66
	-157.45
	-111.61

	N-2
	0.64
	0.54
	0.84
	3.93
	-37.37
	8.47

	C-3
	1.00
	0.94
	0.80
	0.54
	8.39
	1.98

	C-4
	1.32
	0.98
	1.02
	0.61
	14.58
	3.20

	C-5
	1.19
	0.58
	0.04
	-0.47
	-6.24
	-12.65

	H-1
	-4.21
	-1.19
	-2.77
	-2.57
	--------
	--------

	H-3
	0.11
	0.13
	0.10
	0.10
	0.27
	0.09

	H-4
	0.07
	0.10
	0.06
	0.05
	0.53
	0.09

	H-5
	0.00
	0.09
	-0.08
	-0.08
	0.04
	-0.14


Absolute shieldings (formic acid and formamide, two HBs): pyrazole

	
	Pyrazole 3
	Pyrazole-HO2CH IX
	Pyrazole-H2NOCH X
	Pyrazole-H2O

XI
	Pyrazole-(H2O)2

XII

	N-1
	38.69
	31.69
	26.13
	31.64
	24.84

	N-2
	-81.39
	-49.35
	-61.93
	-69.37
	-60.11

	C-3
	38.36
	41.07
	40.68
	39.51
	40.40

	C-4
	73.78
	72.82
	73.85
	73.26
	74.00

	C-5
	52.99
	52.38
	52.74
	52.83
	52.17

	H-1
	22.62
	19.29
	18.38
	21.20
	18.75

	H-3
	24.21
	24.22
	24.30
	24.28
	24.34

	H-4
	25.53
	25.48
	25.55
	25.53
	25.56

	H-5
	24.44
	24.37
	24.35
	24.43
	24.39

	
	
	
	
	
	

	Etotal
	-226.265997
	-416.118898
	-396.242001
	-302.737455
	-379.217832

	Ei (kcal/mol)
	
	-15.77
	-13.27
	-8.11
	-21.82


Relative shieldings (complex-free pyrazole)

	
	Piyrazole-HO2CH
	Pyrazole-H2NOCH
	Pyrazole-H2O
	Pyrazole-(H2O)2

	N-1
	-7.00
	-12.55
	-7.04
	-13.85

	N-2
	32.04
	19.46
	12.02
	21.27

	C-3
	2.71
	2.33
	1.16
	2.04

	C-4
	-0.96
	0.07
	-0.52
	0.22

	C-5
	-0.60
	-0.25
	-0.15
	-0.82

	H-1
	-3.34
	-4.24
	-1.43
	-3.87

	H-3
	0.01
	0.08
	0.07
	0.13

	H-4
	-0.05
	0.01
	0.00
	0.02

	H-5
	-0.06
	-0.08
	0.00
	-0.04


Absolute shieldings: pyrazole

	
	Pyrazole 3
	Dimer 20
	Trimer 21
	Tetramer 22

	N-1
	38.69
	22.85
	17.96
	17.49

	N-2
	-81.39
	-66.97
	-58.73
	-58.04

	C-3
	38.36
	39.73
	40.57
	40.36

	C-4
	73.78
	74.04
	74.28
	74.47

	C-5
	52.99
	52.10
	51.72
	51.30

	H-1
	22.62
	18.52
	16.53
	16.40

	H-3
	24.21
	24.22
	24.14
	24.24

	H-4
	25.53
	25.53
	25.44
	25.56

	H-5
	24.44
	24.29
	24.20
	24.28

	
	
	
	
	

	Etotal
	-226.265997
	-452.55148
	-678.839489
	-905.122148

	Ei (kcal/mol)
	
	-12.23
	-26.04
	-36.50


Relative shieldings (complex-free pyrazole)

	
	Dimer
	Trimer
	Tetramer

	N-1
	-15.83
	-20.72
	-21.19

	N-2
	14.42
	22.66
	23.35

	C-3
	1.37
	2.21
	2.01

	C-4
	0.26
	0.50
	0.69

	C-5
	-0.89
	-1.27
	-1.69

	H-1
	-4.11
	-6.09
	-6.22

	H-3
	0.00
	-0.07
	0.03

	H-4
	0.00
	-0.09
	0.03

	H-5
	-0.14
	-0.24
	-0.16


Absolute shieldings: 3,5-dimethylpyrazole 

	
	Dmpz 4
	Dmpz trimer 23

	N-1
	43.24
	27.58

	N-2
	-76.19
	-57.77

	C-3
	27.14
	28.78

	C-4
	74.23
	74.09

	C-5
	39.30
	37.76

	H-1
	23.42
	18.03

	Me-3
	168.38
	168.33

	Me-5
	172.13
	170.23

	H-4
	26.00
	25.97

	
	
	

	Etotal
	-304.927096
	-914.816993

	Ei (kcal/mol)
	
	-22.41


Relative shieldings

	
	Dmpz trimer

	N-1
	-15.66

	N-2
	18.43

	C-3
	1.64

	C-4
	-0.13

	C-5
	-1.53

	H-1
	-5.39

	Me-3
	-0.05

	Me-5
	-1.90

	H-4
	-0.03


Absolute shieldings: imidazole

	
	Imidazole 1
	Imidazole-HF XV
	Imidazole-HCl XV
	Imidazole-HCN XV
	Imidazole-HCCH XV
	Imidazole-HOH XV
	Imidazolium cation XIX

	N-1
	85.51
	83.77
	84.06
	83.59
	84.68
	84.46
	68.73

	C-2
	45.22
	44.94
	45.97
	45.48
	45.37
	43.86
	46.26

	N-3
	-42.96
	-21.39
	-29.84
	-33.58
	-38.71
	-31.95
	68.73

	C-4
	47.34
	49.16
	49.82
	48.51
	47.84
	49.09
	55.62

	C-5
	65.19
	64.15
	63.85
	63.73
	64.47
	64.56
	55.62

	H-1
	23.72
	23.69
	23.69
	23.68
	23.73
	23.68
	22.38

	H-2
	24.41
	24.29
	24.31
	24.43
	24.41
	24.24
	23.60

	H-4
	24.60
	24.59
	24.55
	24.63
	24.58
	24.71
	24.17

	H-5
	24.93
	24.96
	24.93
	24.90
	24.92
	24.96
	24.17

	
	
	
	
	
	
	
	

	Etotal
	-226.282844
	-326.788701
	-687.133657
	-319.749517
	-303.645701
	-302.753078
	-226.654924

	Ei (kcal/mol)
	
	-14.73
	-10.54
	-7.64
	-3.89
	-7.34
	


Relative shieldings (complex-free imidazole)

	
	Imidazole-HF
	Imidazole-HCl
	Imidazole-HCN
	Imidazole-HCCH
	Imidazole-HOH
	Imidazolium cation

	N-1
	-1.75
	-1.45
	-1.92
	-0.83
	-1.05
	-16.78

	C-2
	-0.28
	0.75
	0.26
	0.15
	-1.36
	1.04

	N-3
	21.57
	13.12
	9.38
	4.25
	11.01
	111.69

	C-4
	1.82
	2.48
	1.17
	0.51
	1.75
	8.28

	C-5
	-1.04
	-1.34
	-1.46
	-0.72
	-0.63
	-9.57

	H-1
	-0.03
	-0.03
	-0.04
	0.01
	-0.04
	-1.34

	H-2
	-0.12
	-0.09
	0.02
	0.00
	-0.17
	-0.81

	H-4
	-0.02
	-0.06
	0.03
	-0.02
	0.11
	-0.43

	H-5
	0.03
	0.00
	-0.03
	-0.01
	0.03
	-0.76


Absolute shieldings: imidazole

	
	Imidazole 1
	Imidazole-NH3 XVI
	Imidazole-NCH XVI
	Imidazole-OH2 XVI
	Imidazole-OCH2 XVI
	Imidazolate anion XVIII
	Imidazolate·Na+ (a) XXV

	N-1
	85.51
	67.68
	75.69
	74.62
	76.77
	-26.60
	35.80

	C-2
	45.22
	45.52
	45.17
	45.25
	45.00
	31.98
	34.39

	N-3
	-42.96
	-41.05
	-40.83
	-41.76
	-41.36
	-26.60
	-42.57

	C-4
	47.34
	47.82
	47.96
	47.73
	47.70
	55.51
	48.35

	C-5
	65.19
	65.67
	65.43
	65.09
	65.16
	55.51
	57.47

	H-1
	23.72
	19.38
	22.52
	21.02
	20.94
	
	

	H-2
	24.41
	24.43
	24.49
	24.39
	24.40
	24.59
	24.60

	H-4
	24.60
	24.66
	24.72
	24.65
	24.64
	24.98
	24.56

	H-5
	24.93
	24.97
	25.02
	24.93
	24.89
	24.98
	25.06

	
	
	
	
	
	
	
	

	Etotal
	-226.282844
	-282.877926
	-319.744926
	-302.751356
	-340.832301
	-225.688048
	

	Ei (kcal/mol)
	
	-7.76
	-4.75
	-6.26
	-4.78
	
	


(a) The Na+ linked to N-1.

Relative shieldings (complex-free imidazole)

	
	Imidazole-NH3
	Imidazole-NCH
	Imidazole-OH2
	Imidazole-OCH2
	Imidazolate anion
	Imidazolate·Na+



	N-1
	-17.83
	-9.82
	-10.89
	-8.74
	-112.11
	-49.71

	C-2
	0.30
	-0.05
	0.03
	-0.22
	-13.24
	-10.83

	N-3
	1.91
	2.13
	1.20
	1.60
	16.36
	.39

	C-4
	0.48
	0.63
	0.39
	0.36
	8.17
	1.01

	C-5
	0.48
	0.24
	-0.10
	-0.03
	-9.68
	-7.72

	H-1
	-4.35
	-1.20
	-2.71
	-2.79
	--------
	-------

	H-2
	0.02
	0.08
	-0.01
	0.00
	0.18
	0.19

	H-4
	0.06
	0.12
	0.04
	0.04
	0.38
	-0.04

	H-5
	0.04
	0.09
	0.00
	-0.04
	0.05
	0.13


Absolute shieldings: imidazole

	
	Imidazole 1
	Imidazole-(H2O)2 XVII

	N-1
	85.51
	73.53

	C-2
	45.22
	43.81

	N-3
	-42.96
	-29.63

	C-4
	47.34
	49.73

	C-5
	65.19
	64.40

	H-1
	23.72
	20.71

	H-2
	24.41
	24.24

	H-4
	24.60
	24.78

	H-5
	24.93
	24.92

	
	
	

	Etotal
	-226.282844
	-379.22312

	Ei (kcal/mol)
	
	-14.57


Relative shieldings

	
	Imidazole-(H2O)2

	N-1
	-11.98

	C-2
	-1.41

	N-3
	13.33

	C-4
	2.40

	C-5
	-0.79

	H-1
	-3.01

	H-2
	-0.16

	H-4
	0.18

	H-5
	-0.01


Absolute shieldings: pyridine

	
	Pyridine
	Pyridine-HF 

XX
	Pyridine-HCl

XX
	Pyridine-HCN

XX
	Pyridine-HCCH

XX
	Pyridinium cation XXI

	N-1
	-101.14
	-63.93
	-70.26
	-82.33
	-91.39
	51.14

	C-2
	26.32
	29.11
	30.94
	28.47
	27.46
	36.83

	C-3
	55.50
	54.07
	53.85
	54.17
	54.86
	47.65

	C-4
	43.38
	40.74
	40.30
	41.52
	42.48
	25.42

	H-2
	23.03
	23.18
	23.19
	23.20
	23.10
	23.28

	H-3
	24.62
	24.46
	24.44
	24.51
	24.57
	23.45

	H-4
	24.22
	24.05
	24.03
	24.11
	24.18
	22.82

	H-1
	
	
	
	
	
	21.54

	HB distance
	
	
	
	
	
	

	Etotal
	-248.351266
	-348.855934
	-709.201373
	-341.816496
	-325.713492
	-248.719139

	Ei (kcal/mol)
	
	-13.98
	-10.09
	-6.73
	-3.49
	


Relative shieldings (complex-free pyridine)

	
	Pyridine-HF
	Pyridine-HCl
	Pyridine-HCN
	Pyridine-HCCH
	Pyridinium cation

	N-1
	37.21
	30.88
	18.80
	9.75
	152.28

	C-2
	2.78
	4.61
	2.15
	1.14
	10.51

	C-3
	-1.43
	-1.65
	-1.33
	-0.63
	-7.84

	C-4
	-2.64
	-3.08
	-1.86
	-0.90
	-17.96

	H-2
	0.15
	0.15
	0.17
	0.07
	0.24

	H-3
	-0.16
	-0.18
	-0.12
	-0.05
	-1.17

	H-4
	-0.17
	-0.19
	-0.11
	-0.05
	-1.40
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