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Comparison of backbone dihedral angles (φC, ψN ) and side-chain dihedral angle (χ1) for all the optimized structure of bare NAPA and [NAPA-A (H2O)n (n = 1, 2,3, 4)] complexes computed with various density functionals and MP2 methods in the gas phase. 






	Molecule
	Conformer
	B3LYP
	B3PW91
	PBE0
	*MP2

	
	
	Φc [º]
	ψN  [º]
	χ1  [º]
	Φc [º]
	ψN  [º]
	χ1  [º]
	Φc [º]
	ψN  [º]
	χ1  [º]
	Φc [º]
	ψN  [º]
	χ1  [º]

	NAPA
	NAPA-A
	-156
	+163
	-163
	-156
	+165
	-163
	-157
	+169
	-161
	-160
	+176
	-150

	
	NAPA-B
	-82
	+55
	+43
	-82
	+54
	+42
	-80
	+54
	+42
	-80
	+60
	+41

	
	NAPA-C
	-84
	+71
	-58
	-84
	+70
	-57
	-83
	+70
	-56
	-81
	+67
	-54

	
	NAPA-D
	-83
	+80
	-163
	-83
	+79
	-163
	-82
	+78
	-162
	-83
	+76
	-165

	NAPA-A (H2O)1
	Conf. 01
	-84
	+91
	-169
	-84
	+91
	-168
	-82
	+90
	-168
	-82
	+90
	-172

	
	Conf. 02
	-84
	+92
	-170
	-84
	+92
	-169
	-83
	+91
	-169
	-82
	+90
	-172

	
	Conf. 03
	-83
	+89
	-63
	-83
	+88
	-63
	-82
	+88
	-61
	-84
	+88
	-54

	
	Conf. 04
	-157
	+157
	-177
	-157
	+160
	-177
	-159
	+163
	-177
	-159
	+160
	+179

	
	Conf. 05
	-156
	+161
	-163
	-156
	+164
	-163
	-157
	+168
	-160
	-160
	+175
	-150

	NAPA-A (H2O)2
	Conf. 01
	-106
	+110
	-173
	-106
	+110
	-172
	-106
	+110
	-173
	-103
	+113
	-178

	
	Conf. 02
	-102
	+116
	-120
	-102
	+116
	-63
	-105
	+110
	-172
	-108
	+114
	-55

	
	Conf. 03
	-85
	+93
	-169
	-86
	+93
	-169
	-84
	+91
	-169
	-83
	+92
	-172

	
	Conf. 04
	-84
	+90
	-63
	-85
	+89
	-63
	-83
	+89
	-62
	-84
	+89
	-55

	NAPA-A (H2O)3
	Conf. 01
	-106
	+110
	-172
	-106
	+110
	-172
	-105
	+110
	-172
	-103
	+113
	-177

	
	Conf. 02
	-102
	+115
	-64
	-102
	+115
	-64
	-103
	+138
	-62
	-107
	+114
	-56

	NAPA-A (H2O)4
	Conf. 01
	-107
	+111
	-172
	-107
	+111
	-172
	-107
	+110
	-172
	-103
	+114
	-177

	
	Conf. 02
	-102
	+117
	-63
	-103
	+117
	-63
	-104
	+115
	-62
	-108
	+115
	-56



                      






















        *Geometry optimized at the MP2/6-31G level of theory




Table S2 
Comparison of absolute electronic energies (Ezpve), relative energies to the most stable conformer (ΔE) and interaction energies (Eint) of water molecule for all the conformer of bare NAPA and [NAPA-A(H2O)n (n = 1, 2,3, 4)] complexes computed with various density functionals and MP2 methods in the gas phase.



aElectronic energy corrected for zero-point vibration, bRelative electronic energy in kcal mol-1, cInteraction energy in kcal mol-1, *Geometry optimized at the MP2/6-31G level of theory.









 
	Molecule
	Conformer
	B3LYP
	B3PW91
	PBE0
	*MP2

	
	
	aEzpve/Hat
	bΔE

	cEint

	aEzpve/Hat
	bΔE

	cEint

	aEzpve/Hat
	bΔE

	cEint

	aEzpve/Hat
	bΔE

	cEint


	NAPA
	NAPA-A
	-687.27102
	0
(216)
	
	-687.34191
	0 
(172)
	
	-686.77443
	0 
(527)
	
	-684.29103
	1804
	

	
	NAPA-B
	-687.61457
	0.60
	
	-687.34079
	0.70
	
	-686.77417
	0.16
	
	-687.16833
	0
	

	
	NAPA-C
	-687.61487
	0.42
	
	-687.34094
	0.61
	
	-686.77369
	0.46
	
	-687.16677
	0.98
	

	
	NAPA-D
	-687.61440
	0.71
	
	-687.34020
	1.07
	
	-686.77302
	0.87
	
	-684.28954
	1805
	

	NAPA-A (H2O)1
	Conf. 01
	-764.06669
	0
	8.6
	-763.76130
	0.21
	7.4
	-763.14128
	0
	10.0
	-760.40236
	0
	12.9

	
	Conf. 02
	-764.06651
	0.12
	8.5
	-763.76108
	0.13
	7.3
	-763.14090
	0.24
	9.8
	-760.40236
	0
	12.9

	
	Conf. 03
	-764.06623
	0.29
	8.0
	-763.76089
	0.25
	6.7
	-763.14077
	0.32
	9.3
	-760.40172
	0.40
	12.1

	
	Conf. 04
	-764.06620
	0.30
	7.6
	-763.76113
	0.11
	6.3
	-763.14095
	0.20
	8.9
	-760.40073
	1.02
	10.9

	
	Conf. 05
	-764.06610
	0.37
	7.5
	-763.76164
	0
	6.6
	-763.14112
	0.10
	9.0
	-760.40068
	1.06
	10.9

	NAPA-A (H2O)2
	Conf. 01
	-840.52311
	0
	9.9
	-840.18657
	0
	8.7
	-839.51443
	0
	11.5
	-836.52031
	0
	14.5

	
	Conf. 02
	-840.52282
	0.19
	9.7
	-840.18623
	0.21
	8.4
	-839.51398
	0.28
	11.2
	-836.52012
	0.12
	14.2

	
	Conf. 03
	-840.51654
	4.12
	7.9
	-840.18036
	3.89
	6.8
	-839.50729
	4.47
	9.3
	-836.51124
	5.68
	11.6

	
	Conf. 04
	-840.51608
	4.41
	7.6
	-840.17994
	4.15
	6.4
	-839.50680
	4.78
	8.9
	-836.51063
	6.07
	11.2

	NAPA-A (H2O)3
	Conf. 01
	-916.97281
	0
	8.9
	-916.60544
	0
	7.8
	-915.88020
	0
	10.5
	-912.62901
	0
	13.1

	
	Conf. 02
	-916.97264
	0.11
	8.8
	-916.60524
	0.13
	7.6
	-915.87987
	0.20
	10.3
	-912.62896
	0.03
	12.9

	NAPA-A (H2O)4
	Conf. 01
	-993.41909
	0
	7.9
	-993.02094
	0
	6.9
	-992.24190
	0
	9.3
	-988.73235
	0
	11.5

	
	Conf. 02
	-993.41883
	0.16
	7.8
	-993.02068
	0.17
	6.7
	-992.24140
	0.31
	9.2
	-988.73218
	0.11
	11.4




Table S3 Comparison of intermolecular hydrogen bond length of [NAPA-A(H2O)n (n = 1, 2,3, 4)] complexes computed with various density functionals and MP2 methods in the gas phase.




	Molecule
	Conformer
	B3LYP
	B3PW91
	PBE0
	*MP2

	
	
	H-bond 
(inter)
	H-Bond length /Å
	H-bond 
(inter)
	H-Bond length /Å
	H-bond 
(inter)
	H-Bond length /Å
	H-bond 
(inter)
	H-Bond length /Å

	
NAPA-A (H2O)1
	Conf. 01
	O25···H31
	1.89
	O25···H31 
	1.88
	O25···H31 
	1.86
	O25···H31 
	1.92

	
	
	O30···H17
	2.07
	O30···H17
	2.05
	O30···H17
	2.01
	O30···H17
	1.96

	
	Conf. 02
	O25···H31
	1.87
	O25···H31 
	1.85
	O25···H31 
	1.83
	O25···H31 
	1.92

	
	
	O30···H17
	2.08
	O30···H17
	2.07
	O30···H17
	2.03
	O30···H17
	1.96

	
	Conf. 03
	O25···H31
	1.90
	O25···H31 
	1.88
	O25···H31 
	1.86
	O25···H31 
	1.94

	
	
	O30···H17
	2.12
	O30···H17
	2.12
	O30···H17
	2.07
	O30···H17
	2.01

	
	Conf. 04
	O19···H31
	1.81
	O19···H31 
	1.80
	O19···H31 
	1.78
	O19···H31 
	1.83

	
	
	O30···H11
	2.31
	O30···H11
	2.32
	O30···H11
	2.27
	O30···H11
	2.22

	
	Conf. 05
	O25···H32
	1.91
	O25···H32 
	1.89
	O25···H32 
	1.86
	O25···H32 
	1.94

	
	
	O30···H27
	2.03
	O30···H27 
	2.01
	O30···H27 
	1.97
	O30···H27 
	1.95

	
NAPA-A (H2O)2
	Conf. 01
	O19···H35
	1.78
	O19···H35 
	1.76
	O19···H35 
	1.73
	O19···H35 
	1.79

	
	
	O25···H31
	1.82
	O25···H31 
	1.80
	O25···H31 
	1.77
	O25···H31 
	1.82

	
	
	O33···H28
	1.88
	O33···H28
	1.86
	O33···H28
	1.82
	O33···H28
	1.82

	
	
	O30···H17
	1.95
	O30···H17
	1.93
	O30···H17
	1.89
	O30···H17
	1.85

	
	Conf. 02
	O25···H31
	1.81
	O25···H31 
	1.79
	O25···H31 
	1.77
	O25···H31 
	1.83

	
	
	O30···H17
	1.97
	O30···H17
	1.95
	O30···H17
	1.91
	O30···H17
	1.88

	
	
	O33···H28
	1.88
	O33···H28 
	1.86
	O33···H28 
	1.82
	O33···H28 
	1.82

	
	
	O19···H35
	1.77
	O19···H35 
	1.75
	O19···H35 
	1.72
	O19···H35 
	1.78

	
	Conf. 03
	O25···H31
	1.89
	O25···H31 
	1.87
	O25···H31 
	1.85
	O25···H31 
	1.90

	
	
	O30···H17
	2.06
	O30···H17
	2.05
	O30···H17
	2.01
	O30···H17
	1.95

	
	
	O33···H27
	2.04
	O33···H27 
	2.03
	O33···H27 
	1.98
	O33···H27 
	1.97

	
	
	O25···H35
	1.92
	O25···H35 
	1.90
	O25···H35 
	1.88
	O25···H35 
	1.93

	
	Conf. 04
	O25···H31
	1.90
	O25···H31 
	1.88
	O25···H31 
	1.86
	O25···H31 
	1.93

	
	
	O30···H17
	2.12
	O30···H17
	2.12
	O30···H17
	2.07
	O30···H17
	2.00

	
	
	O33···H27
	2.05
	O33···H27 
	2.03
	O33···H27 
	1.99
	O33···H27 
	1.97

	
	
	O25···H35
	1.92
	O25···H35 
	1.90
	O25···H35 
	1.87
	O25···H35 
	1.93




.







	

          
       





    
        



   Continue Table S3.




    
	Molecule
	Conformer
	B3LYP
	B3PW91
	PBE0
	*MP2

	
	
	H-bond 
(inter)
	H-Bond length /Å
	H-bond 
(inter)
	H-Bond length /Å
	H-bond 
(inter)
	H-Bond length /Å
	H-bond 
(inter)
	H-Bond length /Å

	NAPA-A (H2O)3
	Conf. 01
	O33···H28 
	1.89
	O33···H28 
	1.87
	O33···H28 
	1.84
	O33···H28 
	1.82

	
	
	O36···H27 
	2.08
	O36···H27 
	2.06
	O36···H27 
	2.01
	O36···H27 
	2.02

	
	
	O25···H38 
	1.90
	O25···H38 
	1.89
	O25···H38 
	1.86
	O25···H38 
	1.90

	
	
	O19···H35
	1.79
	O19···H35
	1.77
	O19···H35
	1.74
	O19···H35
	1.79

	
	
	O30···H17 
	1.96
	O30···H17 
	1.94
	O30···H17 
	1.90
	O30···H17 
	1.86

	
	
	O25···H31 
	1.83
	O25···H31 
	1.81
	O25···H31 
	1.79
	O25···H31 
	1.82

	
	Conf. 02
	O33···H28 
	1.89
	O33···H28 
	1.88
	O33···H28 
	1.84
	O33···H28 
	1.82

	
	
	O36···H27 
	2.07
	O36···H27 
	2.05
	O36···H27 
	2.01
	O36···H27 
	2.01

	
	
	O25···H38 
	1.91
	O25···H38 
	1.89
	O25···H38 
	1.87
	O25···H38 
	1.90

	
	
	O19···H35
	1.78
	O19···H35
	1.76
	O19···H35
	1.73
	O19···H35
	1.78

	
	
	O30···H17 
	1.98
	O30···H17 
	1.96
	O30···H17 
	1.92
	O30···H17 
	1.88

	
	
	O25···H31 
	1.82
	O25···H31 
	1.80
	O25···H31 
	1.78
	O25···H31 
	1.82

	
NAPA-A (H2O)4
	Conf. 01
	O33···H28 
	1.91
	O33···H28 
	1.89
	O33···H28 
	1.85
	O33···H28 
	1.83

	
	
	O36···H27 
	2.06
	O36···H27 
	2.05
	O36···H27 
	2.00
	O36···H27 
	2.00

	
	
	O25···H38 
	1.91
	O25···H38 
	1.90
	O25···H38 
	1.87
	O25···H38 
	1.91

	
	
	O19···H35
	1.81
	O19···H35
	1.80
	O19···H35
	1.77
	O19···H35
	1.81

	
	
	O30···H17 
	1.94
	O30···H17 
	1.92
	O30···H17 
	1.88
	O30···H17 
	1.83

	
	
	O25···H31 
	1.83
	O25···H31 
	1.81
	O25···H31 
	1.79
	O25···H31 
	1.82

	
	
	O19···H40
	1.91
	O19···H40
	1.90
	O19···H40
	1.88
	O19···H40
	1.92

	
	Conf. 02
	O33···H28 
	1.91
	O33···H28 
	1.89
	O33···H28 
	1.85
	O33···H28 
	1.83

	
	
	O36···H27 
	2.06
	O36···H27 
	2.04
	O36···H27 
	2.00
	O36···H27 
	1.99

	
	
	O25···H38 
	1.92
	O25···H38 
	1.90
	O25···H38 
	1.87
	O25···H38 
	1.91

	
	
	O19···H35
	1.81
	O19···H35
	1.79
	O19···H35
	1.76
	O19···H35
	1.81

	
	
	O30···H17 
	1.96
	O30···H17 
	1.94
	O30···H17 
	1.90
	O30···H17 
	1.86

	
	
	O25···H31 
	1.83
	O25···H31 
	1.81
	O25···H31 
	1.78
	O25···H31 
	1.83

	
	
	O19···H40
	1.90
	O19···H40
	1.89
	O19···H40
	1.88
	O19···H40
	1.91




















       *Geometry optimized at the MP2/6-31G level of theory.




