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1. List of unique QUAOs for the (EAN), (n=1-8)

Table S1.1. Atoms participating in bonding interactions (Atom1 and Atom?2), bond orders (BOs) and
KBOs (kcal/mol) for H-bonds in (EAN), (n= 1-6) IL clusters. Atom numbers in Atom1 and Atom2 are
labeled in Figure 2a through Figure 2e. R represents the H-bond distance in A. Occ(Atom1) and
Occ(Atom?2) are occupations of the QUAOs centered on Atom1 and Atom2, respectively. Orbital (Atom1)
and Orbital (Atom?2) are types of orbitals in Atom1 and Atom?2 participating in the H-bonding interactions,
respectively. The KBOs in parentheses is the sum of the H-bond and N***O KBOs.

System | Atoml | Atom2 | BO (kciﬁrgol) (}Zt) (A%Crfﬂ) (gtrg:ga}) (A(t)ocncﬁ) ((A)il;i:lail)
. o12 | H5 |033]-566(-6.65|175| 191 (horé’imal) 0.61 o
O12 | Hs |010|0.69¢086) | 175| 182 | erpeﬂicmr) 0.61 o
012 | H5 |030|-514(-687)|1.75| 192 ol 0.63 o
027 | H20 |029|-490(-647)|1.75| 192 ol 0.61 o
(EAN),
027 | H6 |022]-278(-3.80)|1.83| 1.95 ol 0.64 o
015 | H20 |0.10|-0.80(-1.06)|2.03 | 198 sl 0.61 o
042 | H35 |030]-523(-697)|1.75| 192 ol 0.63 o
057 | H50 |030|-499(-6.64)|1.75| 192 ol 0.63 o
027 | H20 |029|-493(-659|1.75| 192 ol 0.63 o
(EAN), | H21 | 012 |028|-460(-627)|175| 0.63 ol 1.92 o
012 | H5 |028|-469(-630)|1.75| 1.93 pl 0.63 o
H21 | 012 |023|-287(-3.88)| 1.80 | 0.64 o 0.64 pl
059 | H36 |0.12]-232(321)| 190 | 0.67 o 0.65 pl
072 | H65 |030]-509(-6.80) | 1.75| 1.1 pl 0.63 o
087 | H80 | 029 |-498(-6.65) | 1.75| 192 ol 0.63 o
042 | H35 |029|-497(-665|1.75| 192 ol 0.61 o
o12 | H5 |028|-472(-627)|175| 193 ol 0.62 o
(EAN), | 027 | H20 |027|-446(591)|175| 193 ol 0.63 o
057 | H50 |028|-449(-598)|175| 193 ol 0.63 o
H81 | 057 |022|-283(-449) | 1.78 | 0.64 o 1.94 ol
H51 | 029 |020|-2.83(-3.84)| 1.86 | 0.64 o 1.94 pl
H7 | 044 |0.16|-1.48(2.04) | 198 | 0.65 o 1.96 pl




Table S1.2. Atoms participating in bonding interactions, bond orders (BOs) and KBOs (kcal/mol) for H-
bonds in (EAN); IL clusters. Atom numbers in Atom1 and Atom?2 are labeled in Figure 2e. R represents
the H-bond distance in A. Occ(Atom1) and Occ(Atom?2) are occupations of the QUAOs centered on
Atom1 and Atom?2, respectively. Orbital (Atom1) and Orbital (Atom2) are types of orbitals in Atom1 and
Atom?2 participating in the H-bonding interactions, respectively. The KBOs in parentheses is the sum of
the H-bond and N*""O KBOs.

System | Atoml | Atom2 | BO (kcg?n?ol) (zl;) (A%ilcal) (g:(?liliai) (Atooiliz) (gigliltqazl)
0117 | HI10 | 030 |-509(-679) | 1.75 | 1.92 ol 0.63 o
0102 | H95 |030|-506(-676)|1.75 | 1.92 ol 0.63 o
042 | H35 |028|-482(-641)|1.75| 192 pl 0.61 o
012 | H5 |028|-468(-620)|175| 192 ol 0.62 o
087 | HS0 |027|-4.68(620)|1.75| 1.93 pl 0.62 o
027 | H20 |027|-460(-620) | 1.75| 1.93 pl 0.63 o
057 | H50 |027|-458(6.08)|1.75| 1.93 pl 0.62 o
072 | H65 |027|-4.53(-604)| 175 | 193 ol 0.63 o

(EAN)q
HO6 | 072 | 023 |-3.11(422)| 1.81| 064 o 1.94 ol
H21 | 012 |022]-290(-3.95) | 1.80 | 0.65 o 1.94 ol
H51 | 042 |0.19|-213(-3.00)| 1.95| 0.67 o 1.96 ol
HITl | 087 |0.18|-2.03(-2.86)| 1.96 | 0.66 o 1.96 ol
H66 | 027 |0.18|-1.99(-2.76) | 1.89 | 0.65 o 1.96 ol
H52 | 020 |0.18]-204(-275)|193| 067 o 1.90 ol
HI12 | O104 |0.15|-149(-1.95) | 1.96 | 0.67 o 1.90 pl
HI12 | 0104 | 0.12 |-091(-135)] 196 | 0.67 o 1.98 st




2. List of unique QUAOs for the (EAN); to (EAN)y

Table S2.1. Atoms participating in bonding interactions (Atom1 and Atom2), bond orders (BOs) and
KBOs (kcal/mol) for H-bonds in (EAN);, IL clusters. Atom numbers in Atom1 and Atom2 are labeled in
Figure 2f. R represents the H-bond distance in A. Occ(Atom1) and Occ(Atom?2) are occupations of the
QUAQOs centered on Atom1 and Atom2, respectively. Orbital (Atom1) and Orbital (Atom2) are types of
orbitals in Atom1 and Atom?2 participating in the H-bonding interactions, respectively. The KBOs in
parentheses is the sum of the H-bond and N***O KBOs.

System | Atoml | Atom2 | BO (kclzgr(r?ol) (E) (A%:n) (gtr(t))rlrtlai) (A(t)ocnclz) (gigi;azl)
o132 | HI25 | 032 | -544(720) | 1.75 1.91 ol 0.61
0147 | HI40 | 031 | -531(-7.07) | 1.75 1.82 ol 0.61 o
042 H35 | 029 | -5.05(-6.66) | 175 1.91 ol 0.61 a
o12 HS | 029 | 494(-6.53) | 1.75 1.91 ol 0.62 o
087 H80 | 028 | -4.74(628) | 175 1.92 l 0.61 o
o7 H65 | 028 | -424(626) | 175 1.92 l 0.61 o
0102 HOS | 028 | -461(6.10) | 175 1.93 ol 0.62 o
057 H50 | 027 | -460(6.10) | 175 1.93 ol 0.62 o
027 H20 | 027 | -458(6.06) | 175 1.93 ol 0.62 o

EAN 517 | 1o | 027 | 455 (6.05) | 175 1.93 ol 0.62 o
HIIL | OI17 | 027 | -4.09(-558) | 175 1.93 o 0.62 ol
HIIL | OI15 | 025 | -3.61(497) | 175 1.93 o 0.63 ol
H52 030 | 023 | -3.19(434) | 1.8 0.63 o 1.93 ol
H21 o12 | 022 | 283(384) | 182 0.65 o 1.94 l
H9%6 072 | 020 | 242(333) | 189 | 066 a 1.91 ol
H81 057 | 019 | 2.12(291) | 195 0.64 0 1.95 l
He6 027 | 019 | 209(288) | 196 | 0.64 o 1.95 ol
H51 042 | 022 | -286(3.95 | 185 0.64 o 1.95 l




Table S2.2. Atoms participating in bonding interactions (Atom1 and Atom2), bond orders (BOs) and
KBOs (kcal/mol) for H-bonds in (EAN);, IL clusters. Atom numbers in Atom1 and Atom2 are labeled in
Figure 2g. R represents the H-bond distance in A. Occ(Atom1) and Occ(Atom?2) are occupations of the
QUAQOs centered on Atom1 and Atom2, respectively. Orbital (Atom1) and Orbital (Atom2) are types of
orbitals in Atom1 and Atom?2 participating in the H-bonding interactions, respectively. The KBOs in
parentheses is the sum of the H-bond and N***O KBOs.

System | Atoml | Atom2 | BO (kclj:?r(r)lol) (E) (A(t)ocrfn) (gfgrlrtlai) (Ato()(i’lt’:IZ) (gigglazl)
o177 | HIT0 | 032 | -544(733) | 1.75 1.91 ol 0.61 o
o132 | HI25 | 031 | -531(-696) | 175 1.91 7l 0.62 a
0147 | HI40 | 030 | -5.05(-6.88) | 1.75 1.92 I 0.61 a
042 H35 | 030 | -494(677) | 175 1.92 I 0.61 a
Ol62 | HISS | 030 | -4.74(-669) | 1.75 1.93 7l 0.62 a
0102 HOS | 028 | -4.72(630) | 175 1.93 7l 0.62 .
o7 H6S | 028 | -461(6.15 | 175 1.93 7l 0.62 p
087 H80 | 028 | -4.60(-620) | 175 1.93 7l 0.62 v
027 H20 | 028 | -458(-6.08) | 1.75 1.93 ol 0.62 o
(EAN), | o117 | H110 | 028 | -455(6.19) | 1.75 1.93 ol 0.63 o
057 H50 | 028 | -4.09(-6.12) | 175 0.63 o 1.93 ol
HI56 Ol4 | 024 | -361(458) | 187 | 065 a 1.94 ol
HI41 | O117 | 024 | -3.19(-425 | 181 0.66 a 1.91 7l
HII 072 | 022 | 283(386) | 204 | 064 a 1.95 7l
H 81 057 | 021 | 242(373) | 204 | 064 a 1.95 I
HI26 | 0150 | 021 | -2.30(-395) | 1.95 0.65 a 1.92 l
HI42 | 0104 | 021 | 2.44(-288) | 1.95 0.65 . 1.91 l
H51 057 | 021 | 208(237) | 199 | 068 . 1.96 l
H50 09 | 020 | -2.02(233) | 2.03 0.65 p 1.95 ol




Table S2.3. Atoms participating in bonding interactions (Atom1 and Atom?2), Bond orders (BOs) and
KBOs (kcal/mol) for H-bonds in (EAN);¢ IL clusters. Atom numbers in Atom1 and Atom?2 are labeled in
Figure 2h. R represents the H-bond distance in A. Occ(Atom1) and Occ(Atom2) are occupations of the
QUAUO s centered on Atom1 and Atom2, respectively. Orbital (Atom1) and Orbital (Atom?2) are types of
orbitals in Atom1 and Atom?2 participating in the H-bonding interactions, respectively. The KBOs in
parentheses is the sum of the H-bond and N***O KBOs.

System Atoml Atom2 | BO (k(fl?r(r)lol) (E) (Ai)crfll) (/(\)tr(lfrlrtlai) (Ag)(;ICIZ) (212;;321)
o112 HIT0 | 031 -5.25 (-6.99) 175 1.91 Pl 0.62
0102 HO5 0.30 -5.19 (-6.91) 175 1.91 ol 0.63 o
0237 H230 | 0.30 -5.03 (-6.71) 175 1.92 ol 0.63 o
0147 HI40 | 0.30 -4.96 (-6.55) 175 1.92 ol 0.62 o
0222 H215 | 029 4.96 (-6.56) 175 1.92 Pl 0.62 o
0132 HI25 | 029 4.93 (-6.50) 175 1.92 ol 0.61 o
012 H5 0.29 4.86 (-6.44) 175 1.92 ol 0.62 o
0177 HI70 | 028 477 (-6.30) 175 1.92 ol 0.62 o
0192 HI8S | 028 466 (-6.17) 175 1.92 ol 0.63 o
087 H80 0.28 476 (-4.65) 175 1.93 ol 0.62 o
057 H50 0.28 4.67 (-6.18) 175 1.93 ol 0.62 o
042 H35 0.28 461 (-4.65) 175 1.92 Pl 0.64 o
027 H20 0.28 467 (-6.18) 175 1.93 Pl 0.63 o
AN, 072 H65 027 -4.58 (-6.09) 175 1.93 ol 0.63 o
0207 H200 | 0.27 -4.55 (-6.06) 175 1.93 ol 0.62 o
0162 HISS | 027 -4.55 (-6.06) 175 1.93 ol 0.63 o
H231 0207 | 027 422 (-5.69) 1.75 0.63 o 1.93 ol
H 96 074 0.24 321 (-4.34) 1.77 0.63 o 1.94 ol
H186 0162 | 022 .98 (-4.13) 1.85 0.64 o 1.95 ol
H 81 057 0.22 271 (-3.68) 1.86 0.65 o 1.95 ol
H66 027 0.18 -1.99 (-2.75) 1.89 0.64 o 1.96 ol
H171 0147 | 022 2.82(-3.93) 1.89 0.64 o 1.96 ol
H201 0177 | 0.14 -1.16 (-1.49) 1.89 0.66 o 1.81 ol
H112 0102 | 016 -1.40 (-1.98) 1.92 0.65 o 1.96 ol
H7 044 0.13 -1.16 (-1.63) 2.02 0.67 o 1.98 ol
H21 014 0.13 -1.01 (-1.37) 2.04 0.66 o 1.94 ol
HI185 0225 | 0.1 -1.06 (-1.53) 2.04 0.65 o 1.96 sl
H187 059 0.12 -1.09 (-1.55) 2.04 0.67 o 1.98 ol




3. List of unique QUAOSs for the N-**O interactions

Table S3.1. Atoms participating in bonding interactions (Atom1 and Atom?2), bond orders (BO), KBOs
(kcal/mol) of the N***O interactions in (EAN), (n=1-8). Atom numbers in Atom1 and Atom2 are labeled
in Figure 2a through Figure 2e. The N -0 distances (R) are in A. Occ(Atom1) and Occ(Atom2) are
occupations of the QUAOs centered on Atom1 and Atom?2, respectively.

System Atoml Atom?2 BO (kgsgol) R(A) ( A%Crin ( A%crflz)
EAN), o12 N4 0.20 -1.86 2.58 1.91 1.46
o12 N4 0.06 -0.17 2.58 1.82 1.46
o12 N4 0.19 -1.72 2.70 1.92 1.44
(EAN), 027 N19 0.18 -1.57 2.70 1.92 1.46
027 N4 0.15 -1.02 2.69 1.95 1.41
o015 N19 0.07 -0.26 2.63 1.98 1.46
042 N34 0.19 -1.73 2.70 1.91 1.44
057 N49 0.19 -1.65 2.70 1.92 143
027 N19 0.18 -1.66 2.70 1.92 1.45
(EAN), N19 012 0.17 -1.67 2.65 1.44 1.94
o12 N4 0.18 -1.61 271 1.93 1.42
N49 030 0.15 -1.01 2.79 1.39 1.90
044 N4 0.09 -0.86 2.79 1.37 1.37
072 N64 0.19 -1.71 2.70 1.91 1.44
087 N79 0.19 -1.67 2.70 1.92 1.43
042 N34 0.18 -1.61 2.70 1.92 1.45
o12 N4 0.18 -1.54 2.70 1.93 1.44
(EAN); 027 N19 0.17 -1.45 2.69 1.93 143
057 N49 0.17 -1.50 2.70 1.93 1.42
089 N64 0.15 -1.16 271 1.90 1.41
N79 057 0.15 -1.01 2.68 1.42 1.94
N49 029 0.14 -1.02 2.86 1.40 1.91
o117 N109 0.19 -1.70 2.70 1.92 1.44
0102 NO4 0.19 -1.70 2.70 1.92 1.44
042 N34 0.18 -1.58 2.70 1.92 1.46
012 N4 0.18 -1.58 2.70 1.92 1.45
087 N79 0.17 -1.52 2.70 1.93 1.44
027 N19 0.17 -1.51 2.69 1.93 1.43
057 N49 0.17 -1.50 2.70 1.93 1.44
072 N64 0.17 -1.51 2.70 1.93 143
(EAN) N94 072 0.15 -L11 2.68 142 1.94
N19 o12 0.15 -1.05 2.69 1.41 1.94
N49 042 0.13 -0.87 2.81 1.37 1.96
N109 087 0.13 -0.83 2.82 1.37 1.96
N64 027 0.12 0.77 2.70 1.39 1.96
N49 029 0.12 -0.70 2.90 1.37 1.90
N79 057 0.12 0.47 2.89 1.36 1.90
N109 0104 0.11 0.47 2.83 1.36 1.90
N109 0104 0.09 -0.44 2.83 1.36 1.98




Table S3.2. Atoms participating in bonding interactions (Atom1 and Atom2), bond orders (BO), KBOs

(kcal/mol) of the N***0 interactions in (EAN);,. Atom numbers in Atom] and Atom2 are labeled in Figure

2f. The N--0 distances (R) are in A. Occ (Atom1) and Occ (Atom2) are occupations of the QUAOs
centered on Atom1 and Atom?2, respectively.

System Atoml1 Atom2 BO (kclzgnolol) R(A) ( A(t)oicll) ( A%Cni2)
0147 N139 0.20 -1.80 2.70 1.91 1.46
0132 N124 0.20 -1.78 2.70 1.91 1.45
042 N34 0.18 -1.60 2.70 1.92 1.46
o117 N109 0.18 -1.56 2.70 1.92 1.45
027 N19 0.18 -1.53 2.68 1.93 1.44
087 N79 0.18 -1.53 2.69 1.93 1.44
012 N4 0.18 -1.53 2.70 1.93 1.43
072 No4 0,18 -1.55 2.70 1.93 1.42
057 N49 0.17 -1.53 2.68 1.93 1.43
(EAN)o 0102 No4 0.17 -1.51 2.70 1.93 1.44
N19 012 0.15 -1.47 2.70 1.41 1.95
N79 057 0.15 -1.09 2.89 1.40 1.94
N124 0102 0.15 -1.05 2.83 1.41 1.95
N49 030 0.15 -0.99 2.83 1.38 1.91
N49 042 0.15 -1.03 2.89 1.39 1.95
N94 072 0.14 -0.89 2.90 1.41 1.95
N109 0105 0.10 -0.41 2.89 1.36 1.91
044 N4 0.09 -0.50 2.90 1.98 1.35
0150 N4 0.08 -0.37 2.89 1.98 1.38




Table S3.3. Atoms participating in bonding interactions (Atom1 and Atom2), bond orders (BO), KBOs

(kcal/mol) of the N***0 interactions in (EAN);,. Atom numbers in Atom! and Atom? are labeled in Figure

2g. The N**-0 distances (R) are in A. Occ (Atom1) and Occ (Atom?2) are occupations of the QUAOSs
centered on Atoml1 and Atom?2, respectively.

System Atoml Atom?2 BO (kcﬁ?ﬁol) R(A) ( Ato()(i:ll) ( Ai;fﬁ)
0177 N169 0.20 -1.84 2.70 1.91 1.46
0132 N124 0.19 -1.66 2.70 1.92 1.44
0162 N154 0.19 -1.65 2.68 1.92 1.44
072 N64 0.18 -1.61 2.70 1.92 1.44
0102 N94 0.18 -1.58 2.70 1.92 1.45
012 N4 0.18 -1.52 2.68 1.92 1.46
087 N79 0.18 -1.53 2.70 1.92 1.46
042 N34 0.18 -1.59 2.70 1.92 1.43
0117 N109 0.18 -1.59 2.70 1.92 1.44
027 N19 0.17 -1.47 2.83 1.92 1.46

(EAN), N154 014 0.16 -1.38 2.83 1.42 1.92
N139 0117 0.15 -1.30 2.90 1.41 1.94
0150 N124 0.13 -0.81 2.89 1.91 1.39
N169 045 0.12 -0.65 2.83 1.36 1.91
N79 057 0.11 -0.59 2.83 1.37 1.96
N139 0104 0.10 -0.44 2.90 1.39 1.91
N94 042 0.09 -0.39 2.90 1.35 1.97
N139 0102 0.08 -0.25 2.89 1.39 1.97
N94 044 0.08 -0.39 2.90 1.37 1.98
0135 N109 0.08 -0.42 2.86 1.98 1.35
N139 0104 0.08 -0.37 2.91 1.39 1.98
N109 072 0.07 -0.33 2.90 1.40 1.98




Table S3.4. Atoms participating in bonding interactions (Atom1 and Atom2), bond orders (BO), KBOs

(kcal/mol) of the N***0 interactions in (EAN);s. Atom numbers in Atom1 and Atom? are labeled in Figure

2h. The N**-0 distances (R) are in A. Occ (Atom1) and Occ (Atom?2) are occupations of the QUAOSs
centered on Atoml1 and Atom?2, respectively.

System Atoml Atom?2 BO (kcﬁ?ﬁol) R(A) ( Ato()(i:ll) ( Ai;fﬁ)
012 N4 0.19 -1.65 2.70 1.91 1.45
0237 N229 0.19 -1.69 2.70 1.92 1.44
0102 N94 0.19 -1.69 2.68 1.92 1.44
042 N34 0.19 -1.65 2.70 1.92 1.45
0147 N139 0.18 -1.63 2.70 1.92 1.45
0222 N214 0.18 -1.59 2.68 1.92 1.43
0117 N109 0.18 -1.58 2.70 1.92 1.42
027 N19 0.18 -1.53 2.70 1.92 1.45
0162 N154 0.18 -1.56 2.68 1.93 1.44
0132 N124 0.17 -1.50 2.70 1.92 1.46
072 N64 0.18 -1.61 2.70 1.92 1.46

(EAN)16 0192 N184 0.18 -1.52 2.68 1.92 1.42
087 N79 0.18 -1.55 2.70 1.93 1.44
0177 N169 0.18 -1.50 2.70 1.93 1.43
N229 0207 0.18 -1.47 2.70 1.44 1.44
057 N49 0.17 -1.45 2.70 1.93 1.43
N94 074 0.17 -1.48 2.80 1.43 1.90
N184 0162 0.15 -1.15 2.85 1.40 1.95
N169 0147 0.15 -1.11 2.89 1.40 1.95
N79 057 0.14 -0.97 2.83 1.41 1.95
N199 0177 0.13 -0.83 2.90 1.39 1.96
N64 027 0.12 -0.73 2.89 1.40 1.96
N109 0102 0.11 -0.58 2.83 1.39 1.96




4. List of unique QUAOSs for the (EAN);:(1-AT), (n=1-5)

Table S4.1. Average Bond orders, KBOs (kcal/mol) of the N***O interactions for (EAN):(1-AT), (n =1 —
5). N0 distances (*N0 ) are in A for (EAN),:(1-AT)s (n =1 -5 ).

Systems Ryo (&) BO KBO (kcal/mol)
(EAN),:(1-AT), 2.75 0.15 -1.74
(EAN),:(1-AT), 2.80 0.15 -1.70
(EAN);:(1-AT); 2.82 0.12 -1.64
(EAN),:(1-AT), 2.82 0.12 -1.67
(EAN),:(1-AT)s 2.85 0.11 -1.68

Table S4.2. Average Bond orders, KBOs (kcal/mol) of the Ethylammonium N***N (1-AT) interactions for
(EAN);:(1-AT), (n =1 — 5 ). Ethylammonium N"*'N (1-AT) distances (RN N)arein A

Systems Ryy (A) BO KBO (kcal/mol)
(EAN);:(1-AT), 2.74 0.07 -0.18
(EAN);:(1-AT), 2.98 0.10 -0.42
(EAN):(1-AT); - - -
(EAN);:(1-AT), 2.86 0.13 -0.76
(EAN),:(1-AT)s 2.80 0.19 -1.46

Table S4.3. Atoms participating in bonding interactions (Atom1 and Atom2), bond orders (BO), KBOs
(kcal/mol) for the H-bonds in (EAN):(1-AT), (n=1-5). Atom numbers in Atom]1 and Atom2 are labeled
in Figure 3. R represents the H-bond distance in A. Occ (Atom1) and Occ (Atom 2) are occupations of the
QUAUO s centered on Atom1 and Atom2, respectively. Orbital (Atom1) and Orbital (Atom?2) are types of
orbitals in Atom1 and Atom?2 participating in the H-bonding interactions, respectively. The KBO in
parentheses is the sum of H-bonding interactions with N***O and N**N KBO.

System Atoml | Atom2 | BO (kcfl]?ﬁol) (g) (A(t);;l) (gtr(]:rlltla}) (A%crflz) (212;:12121)
012 HS5 033 | -5.11(-6.77) | 1.82 1.92 ol 0.61 o
(EAN),:(1-AT), H22 o12 | 010 | -191(273) | 2.14 0.67 o 1.96 Pl
N17 H5 0.11 | -0.69(-0.87) | 2.17 1.99 ol 0.61
012 H5 030 | -5.13(-6.83) | 1.75 1.92 ol 0.62
(EAN),:(1-AT), H32 014 | 016 | -1.77(241) | 1.98 0.69 o 1.90 ol
NI8 H6 | 0.15 | -098(-1.40) | 2.22 1.94 ol 0.65
012 H5 030 | -5.06(-6.74) | 1.75 1.92 ol 0.62
H32 015 | 017 | -1.91(-2.65) | 1.99 0.69 o 191 Pl
(EAN),:(1-AT), H42 NI8 | 0.18 | -1.67(-237) | 2.09 0.70 o 1.93 ol
H22 012 | 013 | -097(-145) | 2.09 0.69 o 1.97 ol
H22 012 | 011 | -0.74(-096) | 2.09 0.69 o 1.82 Pl
012 HS5 027 | -4.60(-6.12) | 1.75 1.93 ol 0.63
N48 H6 | 027 | -3.80(-5.14) | 1.87 191 Pl 0.65
(EAN),:(1-AT), H22 o012 | 015 | -1.41(202) | 2.03 0.69 o 1.95 ol
H33 o012 | 013 | -097¢-137) | 2.06 0.69 o 1.95 ol
N17 H5 0.11 | -0.76 (:0.95) | 2.17 1.96 ol 0.63
012 H5 027 | -4.63(-6.14) | 1.75 1.93 ol 0.63
N48 H6 | 029 | -411(-557) | 1.86 1.90 Pl 0.66
(EAN),:(1-AT)s H22 012 | 015 | -131(-1.88) | 2.03 0.69 o 1.96 Pl
H33 014 | 011 | -0.81(-1.09) | 2.09 0.70 o 191 Pl
H42 015 | 010 | -0.66(-024) | 2.09 0.69 o 1.92 Pl




5. List of unique QUAOs for the (EAN),:(1-AT), (n=1-5)

Table S5.1. Average Bond orders and KBOs (kcal/mol) of the Ethylammonium N***O (Nitrate)
interactions for (EAN),:(1-AT), (n =1 — 5). The Ethylammonium N""*O (Nitrate) distances (RN 0)arein A

Systems Ryo (A) BO KBO (kcal/mol)
(EAN),:(1-AT), 2.70 0.18 -1.63
(EAN),:(1-AT), 2.70 0.15 -1.20
(EAN),:(1-AT), 2.74 0.15 -1.19
(EAN),:(1-AT), 2.74 0.13 -0.98
(EAN),:(1-AT)s 2.78 0.12 -0.96

Table S5.2. Average Bond orders and KBOs (kcal/mol) of the 1-AT N***O (Nitrate) interactions for
(EAN),:(1-AT), (n =1 —5). 1-AT N""*O (Nitrate) distances (RNO) are in A

Systems Ryo (A) BO KBO (kcal/mol)
(EAN),:(1-AT), 2.95 0.10 -0.49
(EAN),:(1-AT), 2.95 0.10 -0.51
(EAN),:(1-AT); 2.96 0.10 -0.56
(EAN),:(1-AT), 2.97 0.11 -0.61
(EAN),:(1-AT)s 2.98 0.10 -0.63

Table S5.3. Average Bond orders and KBOs (kcal/mol) of the Ethylammonium N**'N (1-AT) interactions
for (EAN),:(1-AT), (n =1 —5). Ethylammonium N**"N (1-AT) distances (RNN) are in A.

Systems Ryn (&) BO KBO (kcal/mol)
(EAN),:(1-AT), 2.99 0.11 -0.45
(EAN),:(1-AT), 2.97 0.13 032
(EAN),:(1-AT), 3.02 0.10 -0.39
(EAN),:(1-AT), 3.02 0.12 -0.70
(EAN),:(1-AT)s 2.93 0.16 -1.07




Table S5.4. Atoms participating in bonding interactions (Atom1 and Atom?2), bond orders (BO), KBOs
(kcal/mol) for the H-bonds in (EAN),:(1-AT), (n=1-5). Atom numbers in Atom]1 and Atom2 are labeled
in Figure 4. R represents the H-bond distance in A. Occ (Atom1) and Occ (Atom?2) are occupations of the
QUAOs centered on Atom1 and Atom2, respectively. Orbital (Atom1) and Orbital (Atom2) are types of
orbitals in Atom1 and Atom?2 participating in the H-bonding interactions, respectively. The KBO in
parentheses is the sum of H-bonding interactions with N***O and N**N KBOs.

System Atoml | Atom2 | BO (kgsn?ol) (f;) (A%;Cn) (21;211:12‘11 ) (A(t)o(i’:ﬁ) (gigllltla;)
012 | HS5 | 029 |-504(-667) | 1.75 1.92 ol 0.61 o
027 | H20 | 029 | -499(-662) | 1.75 1.92 ol 0.62 o
(EAN),:(1-AT), N33 | H22 | 015 |-1.03(-149) | 2.13 1.94 ol 0.66 o
H37 | 012 | 0.14 | -1.17(¢-1.66) | 217 | 0.68 o 1.97 ol
029 | H7 | o012 |-082(¢121)| 268 | 198 ol 0.65 o
012 | H5 | 029 |-505(-6.69) | 1.75 1.92 pl 0.62 o
027 | H20 | 029 | -4.96(-658) | 1.75 1.92 ol 0.62 o
(EAN):(1-AT), N43 | H22 | 016 |-128(-1.60) | 209 | 1.94 pl 0.66 o
029 | H7 | 013 |-1.18(-3.40) | 197 1.91 pl 0.66 o
H47 | O12 | 014 |-120¢-171) | 217 | 0468 o 1.97 o
o012 | H5 | 029 |-509(-675 | 1.75 1.92 ol 0.62 o
027 | H20 | 028 | -4.63(-6.16) | 1.75 1.93 ol 0.62 o
(EAN),:(1-AT)s H47 | 012 | 0.15 | -132(-1.88) | 2.15 | 0.68 o 1.97 ol
020 | H7 | 014 |-125(-162) | 195 1.91 ol 0.66 o
N43 | H22 | 0.14 | -0.90(-130) | 3.00 | 194 ol 0.66 o
012 | H5 | 028 |-485(-645) | 1.75 1.93 ol 0.63 o
027 | H20 | 028 | -4.68(-623) | 1.75 1.93 Pl 0.62 o
N62 | H6 | 022 | 268(372)| 200 | 193 ol 0.67 o
(EAN):(1-AT)s H47 | O12 | 015 |-1.41(-201)| 214 | 191 ol 1.97 o
H67 | O15 | 0.11 | -079(¢-1.19) | 211 | 0.69 o 1.98 ol
029 | H7 | o011 ]-078¢117)] 198 | 069 o 0.67 ol
N43 | H22 | 013 | -0.78(-1.13) | 2.19 1.96 ol 0.66
012 | H5 | 028 |-485(-645) | 1.75 1.92 ol 0.63
027 | H20 | 028 | -474(-632) | 1.92 1.92 ol 0.63
Nd3 | H22 | 025 | -3.08(-421) | 2.03 1.92 ol 0.66 ol
N76 | H6 | 024 | 2.77(3.83) | 2.03 1.93 ol 0.67 ol
(EAN)::(1-AT)s N52 | 021 | 020 | 2.66(3.69) | 2.00 | 193 ol 0.66 ol
H67 | 012 | 0.15 | -139(-2.02) | 203 | 0.69 o 1.96 o
H47 | O14 | 014 |-115¢-1.19) | 192 | 068 o 1.98 st
H47 | O14 | 013 |-118¢-151)| 1.92 | 068 o 1.91 pl
020 | H7 | 013 |-L11(:334) | 199 | 191 o 0.66 o




List of low energy geometries for (EAN), (n=4,8,10,16,24)

[EAN],
Bonds Rui-bond[A)| @4 -ponalDegree)
H5--012 1.75 155.99
H5--059 222 144.47
057-+-H50 1.75 155.99
030--H2D 1.75 155.99
042 HIE 1.75 155.99
042--H22 1.85 163.66
Average 1.86 A 155,22 °
[EAN]s

Bonds Ryt—tonalA)|By-pana(Degree)
H17---D42 1.75 155.99
H5--034 222 144.47
O79--H50 1.75 155.99
D83--H29 1.75 155.99
D3B-H72 1.75 155.99
083-HE1 1.93 167.43
Average 1.86 A 155.97 ©




[EAN)s
- Bonds Ru-bondalA)|Bu-ponalDegree)
- HED---011 1.75 155.99
H3g--014 175 115.94
03-H103 1.75 155.99
* 03:-H114 1.83 140.40
014--H4B 1.75 155.99
027--H37 1.B6 164.38
026--H4T 1.75 155.99
Average 1.78 A 149.24°
f |
¢
< P. .
IEAN}1o
Bonds Ry _bond (A8 _ponalDegree)
H125--0132 1.75 155.99
H140 ---0147 1.75 155.99
042 ---H35 1.75 155.99
044 ---H97 1.93 169.44
027 -+H20 1.75 155.99
0102 -HI5 1.75 155.99
012--H5 1.75 155.99
H5---012 1.75 155.99
H50 057 1.75 155.99
< HES--072 1.93 155.79
HB0---0&7 1.83 157.07
¢ Average 1.88A 157.29°




(EAN]
Bonds Ry _nondlA)By_ponqlDegree)
H5--012 1.90 149.47
H75-0147 1.75 155.99
027--H35 1.75 155.99
042:-HI7 1.93 169.44
042:-H2D L.75 155.99
012:-H37 L.75 155.99
012--H5 L.75 155.99
H5--012 L.75 155.99
H50 ---057 L.75 155.99
HE5--072 193 155.79
H&7---087 L.78 157.07
HB0---087 1.88 149.52
HEZ:-0102 L.75 152.84
H&0---087 1.88 155.79
0132--H125 L.75 156.22
0162 -H155 1.86 162.47
0157--H177 1.85 150.52
0150--H170 1.86 151.70
0209 -H187 1.86 167.43
0207--H200 L.87 159.30
0222--H215 L.82 145.67
0237--H231 L.75 155.99
Average 1.814 155.96 *
{EAN],,
Bonds Ru—bonalA)|By_pona(Degree)
0134---H124 2.10 164.22
0284---H35 201 164.22
0238--H110 1.94 155.99
0360--H320 2.22 112.25
0314---H304 2.07 164.22
0328--H1T6 175 155.99
OBB---H50 2.08 148.98
0293---H2E3 210 164.22
0194---H1E4 2.07 164.22
Average 2.0aA 154.92°




(e)

{EAN]2,

Bonds Rii-bonalA) | @y_ponalDegree)
0134---H124 2.10 164.22
0284---H35 201 164.22
0238---H110 1.94 15595
0360---H320 2.22 112.25
0314---H304 2.07 164.22
0328---H2T76 1.75 15595
QB8---H50 2.08 148.98
0295---H289 2.10 154.22
0194---H1E84 2.07 154.22
010---H5 1.75 15599
0222---H215 2.10 164.22
Average 2.02A 155.9*

*Lowest energy geometry

Figure S1. The second lowest energy geometry from EFP MC sampled geometries for (a)
(EAN)4 (b) (EAN)s, (¢) (EAN)s, (d) (EAN)o(e) (EAN)¢ (f) (EAN),4 and EFP MC optimized
lowest energy geometry for (g) (EAN),4. Atoms that have H-bonding interactions are indicated
by atom numbers and listed under “Bonds”. Hydrogen bonds are indicated with dotted lines.

Ry~ bona represents the distance between a hydrogen atom from [EA]" and an oxygen atom from
[NO;]- that form a H-bond. Units are in A. Oh _ bond is the angle measured in ethylammonium N-H
'O (nitrate).



(a)

(EAN)y:{1-AT),
Bonds Ryi_pond{A) [By_ponalDegree)
H5---012 [sd,da) | 175 155.99
H22--012 (sd.da)| 2.02 137.34
\-9 H5--N17 (sd,da) | 217 83.95
[ Average 198 A 127.76*

(EAN);:(1-AT);

Bonds R 51— bomat (B)| 84— ponalDegree)
H5-012 (dd,sa) | 175 155.99
H32--014 (sd,sa)l 1.98 171.99
HE--N18 (dd,sa)| 222 130.58

Average 198 A 152.85°

EAN);:(1-AT)

Bonds Rp_ponalA)|@ 5 _ponalDegree)
HS5--012 (dd,da)| 175 155.99
H32--015 (sd,da)|  1.99 173.92
H22--012 (sd,da)|  2.09 135.30
Ha2:-N1B (sd,da)|  2.09 138.07
Ha--N37 (dd,sa) | 2.33 134.45
Average 2,054 147.55 °




(d) i

EAN),:(1-4T)
Bonds ﬂH—bmmi{ii &y _pong (DEEFEE)

H5--012 (dd,da)| 1.75 155.99
HE-N48 (dd) 1.87 164.24
H22:--012 [sd.da)|  2.03 137.30
H33.--012 (sd,da)|  2.06 133.97
H5--N17 (dd,sa) | 2.17 113.57
Average 198 A& 141.01°

L.

EAN],:(1-AT)

Bonds Ry bondlB)| B4 pandlDegree)
H5--012 (dd,da}[ 175 155.99
HE-N48 sdsa) | 186 162.12
H22--012 [sd,da)]  2.03 135.82
H42:-015 (sd,sa)|  2.09 138.09
H33--014 (sd,sa)| 2.09 138.92

Average 1.96 A 146.39 °

Figure S2. The second lowest energy geometry from EFP MC sampled geometries for

(EAN):(1-AT), (n=1-5). Atoms that have H-bonding interactions are indicated by atom numbers
and listed under “Bonds”. Hydrogen bonds are indicated with dotted lines. Ry
distance between a hydrogen atom from [EA]" and an oxygen atom from [NOs]- that form a H-

bond represents the

bond. Units are in A. @4 -bond is the angle measured in ethylammonium N-H'O (nitrate).




(b)

(EAN),:(1-AT);

Bonds Rit—bond(A)| @n_bona(Degree)
H5:--012 1.75 155.99
H5-027 2.35 98.06
027-H20 1.75 155.99
Average 1.95A 136.68 °
(EAN),:(1-AT),

Bonds Rii—bond(R)|@-bona(Degree)
H5---012 1.75 141.78
H47-012 2.14 133.18

H7-029 1.99 138.79
H20-027 1.75 155.99
Average 1.91A 142.44°




(EAN),:(1-AT);

Bonds Ryt—bond(A)|@1_bona(Degree)
H5---012 1.75 155.99
H5---027 1.90 121.41

H20:-027 1.75 155.99
H48.--012 2.07 167.73
Average 1.87A 150.28°
(EAN),:(1-AT), |
Bonds Ri-bond(A)| @n_bona(Degree)
H5:-:012 1.75 141.78
H7-:-029 1.86 157.29
H20---027 1.75 155.99
H67---015 2.13 151.15
Average 1.87A 151,55 °




(e) (EAN):(1-AT),
Bonds Ri—bona(A)@x_nona(Degree)
H5---012 1.75 155.99
H47---014 1.90 144.47
H20---027 1.12 165.4
Average 1.59A 155.29°

Figure S3. The second lowest energy geometry from EFP MC sampled geometries for
(EAN),:(1-AT), (n=1-5). Atoms that have H-bonding interactions are indicated by atom numbers
and listed under “Bonds”. Hydrogen bonds are indicated with dotted lines. Ry bona represents the
distance between a hydrogen atom from [EA]" and an oxygen atom from [NOs]- that form a H-
bond. Units are in A. @4 -bond is the angle measured in ethylammonium N-H'--O (nitrate).



