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Table S1. Intramolecular CT excitation energy between electron-donating orbital corresponding to -NH2 and
electron-withdrawing orbitals corresponding to various electron acceptors (eV). Values in parentheses are
errors of CT excitation energies from EOM-CCSD.

Distance EOM-CCSD EOM-CCSD LC-BLYP
n R(A) -X (cc-pVT2) (cc-pVD2) (u=0.47) OT-LC-BLYP HF B3LYP BLYP
6.19 -NH; 5.81 5.78 (-0.02) 5.42 (-0.39) 5.03(-0.78) 5.69(-0.12) 5.11(-0.70) 4.86 (-0.94)
6.12 -OH 5.97 5.98 (0.02) 5.59 (-0.38) 5.42 (-0.54) 5.86(-0.10) 5.25(-0.71) 5.02(-0.95)
5 5.29 -Cl 5.66 5.81 (0.15) 5.44 (-0.22) 5.18(-0.48) 5.70(0.04) 5.00 (-0.66) 4.86 (-0.80)
6.16 -CHO 4.88 4.99 (0.11) 4.80 (-0.08) 459 (-0.29) 5.10(0.22) 4.50(-0.38) 4.30(-0.58)
6.14 -CN 5.08 5.18 (0.11) 4.94 (-0.14) 476 (-0.32) 5.16 (0.08) 4.67 (-0.41) 4.50 (-0.58)
6.12 -NO; 4,53 4.67 (0.14) 4.49 (-0.04) 4.26 (-0.27) 4.89(0.36) 4.05(-0.49) 3.80(-0.73)
8.65 -NH, 5.00 5.12 (0.11) 4.71 (-0.29) 441 (-0.59) 4.91(-0.09) 4.25(-0.75) 4.11(-0.89)
8.57 -OH 5.14 5.25 (0.11) 4.82 (-0.32) 455 (-0.60) 5.02(-0.13) 4.38(-0.77) 4.19(-0.95)
3 7.76 -Cl 4.94 5.05 (0.11) 4.68 (-0.26) 455 (-0.55) 4.87 (-0.06) 4.25(-0.69) 4.02(-0.92)
8.61 -CHO 4.34 4.43(0.10) 4.20 (-0.14) 3.94 (-0.40) 4.42(0.09) 3.81(-0.53) 3.60 (-0.74)
8.60 -CN 4.45 4.54 (0.09) 4.28 (-0.16) 4.04 (-0.40) 4.47(0.02) 3.93(-0.52) 3.75(-0.70)
8.57 -NO; 4.09 4.20 (0.11) 3.99 (-0.09) 3.72(-0.36) 4.28(0.19) 3.50(-0.58) 3.25(-0.83)
11.11 -NH; 4,50 4.60 (0.10) 4.20 (-0.30) 3.88(-0.62) 4.35(-0.15) 3.72(-0.79) 3.49 (-1.02)
11.03 -OH 4.61 4.71 (0.10) 4.28 (-0.32) 3.96 (-0.65) 4.43(-0.18) 3.80(-0.81) 3.57 (-1.04)
4 10.22 -Cl 4.44 4.53 (0.09) 4.17 (-0.27) 3.85(-0.59) 4.32(-0.12) 3.68(-0.76) 3.45(-0.99)
11.06 -CHO 3.96 4.06 (0.09) 3.79 (-0.17) 3.49 (-0.48) 3.97 (0.00) 3.32(-0.64) 3.09 (-0.87)
11.05 -CN 4.03 4.12 (0.08) 3.85(-0.19) 3.56 (-0.47) 4.00(-0.03) 3.41(-0.62) 3.21(-0.82)
11.03 -NO; 3.76 3.86 (0.10) 3.64 (-0.13) 3.34(-043) 3.85(0.09) 3.10(-0.66) 2.84 (-0.92)
13.57 -NH; 3.83 3.47
13.50 -OH 3.9 3.53
5 12.69 -Cl 3.81 3.44
13.52 -CHO 35 3.15
13.51 -CN 3.54 3.2
13.48 -NO; 3.37 3.03
16.03 -NH; 3.56 3.17
15.96 -OH 3.61 3.22
6 15.15 -Cl 3.53 3.12
16.07 -CHO 3.28 2.88
15.97 -CN 3.31 2.91
15.94 -NO; 3.17 2.78
18.39 -NH; 3.34 2.9
18.42 -OH 3.39 2.97
7 17.61 -Cl 3.33 2.88
18.43 -CHO 3.12 2.67
18.42 -CN 3.13 2.7
18.39 -NO; 3.02 2.58
20.96 -NH; 3.18 2.7
20.88 -OH 3.21 2.74
8 20.08 -Cl 3.16 2.68
20.89 -CHO 2.98 2.5
20.88 -CN 2.99 2.52
20.85 -NO; 2.89 2.42




Table S2. Intermolecular CT excitation energy from electron-donating orbital corresponding to NHs to
electron-withdrawing orbitals corresponding to various electron acceptors (eV). Values in parentheses are
errors of CT excitation energies from EOM-CCSD.

Distance

EOM-CCSD EOM-CCSD

LC-BLYP

Ry PX O TepvTZ)  (opvD2)  (ueoayy  OT-LCBLYP HF B3LYP BLYP
619  NHs 11.13 11.93(0.80) 11.06 (-0.07) 11.11(-0.01) 12.42(1.29) 7.09 (-4.04) 5.47 (-5.66)
612  H0 11.03 11.66 (0.64) 10.77 (-0.26) 10.83(-0.20) 12.29 (1.26) 6.77 (-4.26) 5.09 (-5.93)
, 529 HClI 10.34 1051 (0.17) 10.18(-0.16) 10.24(-0.10) 11.65(1.31) 5.79 (-4.55) 4.39 (-5.94)
616  CH,0 9.72 9.90 (0.18) 9.34(-0.38)  9.26(-0.46) 11.63(1.91) 4.41(-5.31) 2.55(-7.17)
614  HCN 11.43 11.78 (0.34) 10.97 (-0.46) 11.05(-0.39) 13.09 (1.65) 6.15(-5.29) 4.34 (-7.09)
612  HNO, 8.79 8.99 (0.20) 8.03(-0.76)  8.03(-0.76) 10.32 (1.53) 3.24 (-5.55) 1.56 (-7.23)
865  NHs 11.71 1257 (0.86) 11.65(-0.07) 11.71(0.00) 13.05(1.34) 7.22(-4.49) 5.7 (-6.15)
857  H.0 11.63 12.34(0.70) 11.37(-0.26) 1150 (-0.14) 12.95(1.31) 6.84 (-4.80) 5.11 (-6.52)
, 176 HClI 10.91 11.18 (0.27) 10.76 (-0.15) 10.82(-0.09) 12.32 (1.41) 6.12 (-4.79) 4.40 (-6.51)
861  CH.0 10.35 1054 (0.18)  9.93(-042)  9.93(-0.42) 12.23(1.88) 4.52(-5.83) 2.53(-7.82)
860  HCN 12.02 12.36 (0.34) 11.53(-0.49) 1153 (-0.49) 13.65(1.63) 6.20(-5.81) 4.28 (-7.74)
857  HNO, 9.4 9.59 (0.19)  8.65(-0.75)  8.65(-0.75) 10.96 (1.55) 3.36 (-6.04) 1.55 (-7.85)
1111  NHs 12.08 12.93(0.85) 12.02(-0.06) 12.08 (0.00) 13.41(1.33) 7.27 (-4.81) 5.54 (-6.54)
11.03  H;0 12.02 12.71(0.69) 11.76 (-0.26) 11.88(-0.13) 13.33(1.31) 6.88(-5.13) 5.08 (-6.93)
, 1022 HCl 11.33 1159 (0.26) 11.18(-0.15) 11.25(-0.08) 12.75(1.42) 6.19(-5.14) 4.37 (-6.96)
11.06  CH,O 10.71 10.90 (0.19) 10.28 (-0.43) 10.28 (-0.43) 12.58 (1.87) 4.59 (-6.13) 2.53 (-8.18)
11.05  HCN 12.35 12.69 (0.34) 11.85(-050) 11.99 (-0.36) 13.98 (1.63) 6.25 (-6.10) 4.26 (-8.10)
11.03  HNO, 9.75 9.94 (0.19) 8.99(-0.76)  8.99 (-0.76) 11.30 (1.55) 3.42(-6.33) 1.54 (-8.21)
1357  NHs 123 13.15(0.85) 12.25(-0.05) 12.31(0.01) 13.63(1.33) 7.30(-5.00) 5.52 (-6.78)
1350  H;0 12.25 12.94 (0.69) 11.99 (-0.25) 12.12(-0.13) 13.56 (1.31) 6.91(-5.34) 5.06 (-7.19)
g 1269  HCI 11.58 11.84 (0.25) 11.44(-0.14) 1151 (-0.08) 13.01 (1.43) 6.23(-5.36) 4.36 (-7.22)
1352  CH,0 10.94 11.13(0.19) 10.50 (-0.44)  10.50 (-0.44) 12.81(1.87) 4.63(-6.31) 2.53 (-8.41)
1351  HCN 12.57 12.91(0.34) 12.07(-051) 12.21(-0.36) 14.20 (1.62) 6.29 (-6.29) 4.25 (-8.33)
1348  HNO, 9.98 1017 (0.19)  9.21(-077)  9.21(-0.77) 11.52 (1.55) 3.47 (-6.51) 1.54 (-8.44)
1603  NHs 12.45 13.30 (0.85) 12.40 (-0.05) 12.46 (0.01) 13.78 (1.33) 7.32(-5.13) 5.51 (-6.94)
1596  H;0 124 13.09 (0.69) 12.15(-0.25) 12.28(-0.12) 13.72(1.31) 6.93 (-5.47) 5.05 (-7.36)
s 1515  HCI 11.76 12.01(0.25) 11.62(-0.14) 11.68(-0.07) 13.19(1.43) 6.25(-5.50) 4.35 (-7.41)
16.07 CH,O 11.11 11.30 (0.19) 10.67 (-0.44)  10.67 (-0.44) 12.98 (1.87) 4.66 (-6.45) 2.53 (-8.58)
1597  HCN 12.73 13.07 (0.34) 12.22(-051) 12.37(-0.37) 14.36(1.62) 6.32(-6.42) 4.24 (-8.49)
1594  HNO, 10.12 10.32 (0.20) 9.31(-081)  9.31(-0.81) 11.63(1.51) 3.46 (-6.66) 1.52 (-8.60)
1839  NHs 12.56 13.41(0.85) 12.51(-0.05) 12,57 (0.01) 13.89(1.33) 7.33(-5.23) 5.50 (-7.06)
1842  H;0 12.52 13.21(0.69) 12.27(-0.25) 12.39(-0.12) 13.83(1.31) 6.95(-5.57) 5.04 (-7.48)
, 1761 HCI 11.88 12.14 (0.25) 11.75(-0.14) 11.81(-0.07) 13.32(1.43) 6.28 (-5.61) 4.35 (-7.54)
1843  CH,0 11.23 11.41(0.19) 10.78 (-0.45) 10.78 (-0.45) 13.09 (1.87) 4.69 (-6.54) 2.53 (-8.69)
1842  HCN 12.85 13.19(0.34) 12.34(-051) 12.48(-0.37) 14.47 (1.62) 6.34 (-6.51) 4.24(-8.61)
1839 HNO, 10.24 10.44 (0.20)  9.43(-081)  9.43(-0.81) 11.75(1.51) 3.49(-6.75) 1.52(-8.72)
2096  NHs 12.64 13.49 (0.85) 12.60 (-0.05) 12.66 (0.01) 13.97 (1.33) 7.34(-5.30) 5.49 (-7.16)
2088  H.0 126 1329 (0.69) 12.36(-0.25) 12.48(-0.12) 13.92(1.31) 6.96 (-5.65) 5.03 (-7.57)
g 2008 HCI 11.98 12.23(0.25) 11.84(-0.14) 11.91(-0.07) 13.41(1.43) 6.29 (-5.69) 4.34 (-7.64)
2089  CH.0 11.32 11.51(0.19) 10.87 (-0.45) 10.87 (-0.45) 13.19(1.87) 4.71(-6.61) 2.54 (-8.78)
2088  HCN 12.94 1328 (0.34) 12.43(-051) 1257 (-0.37) 14.56 (1.62) 6.36 (-6.58) 4.24 (-8.70)
2085 HNO, 10.34 1054 (0.20) 9.53(-0.81)  9.53(-0.81) 11.85(1.51) 3.51(-6.83) 1.53(-8.81)




Table S3. Intramolecular orbital energy gaps between electron-donating orbital corresponding to -NH2 and
electron-withdrawing orbitals corresponding to various electron acceptors (eV).

D'lig‘)ce -X HF (CC_pH\';DZ) IEE;%-L‘L\;I)D OT-LC-BLYP  B3LYP BLYP
619  -NH; 11.25 11.27 10.06 8.90 4.83 3.34
612  -OH 11.45 11.50 10.27 9.18 4.98 3.46
, 52 < 11.16 11.30 10.12 8.96 4.88 3.39
616  -CHO 10.35 10.38 9.26 8.19 4.26 2.88
6.4  CN 10.50 10.55 9.46 8.38 4.42 3.03
612 -NO 10.14 10.17 8.99 8.04 4.00 2.65
865  -NH; 9.86 9.92 8.93 7.61 4.01 2.69
857  -OH 10.02 10.06 9.07 7.83 411 2.76
, 176 <l 9.85 9.90 8.93 7.62 4.02 2.70
861  -CHO 9.20 9.21 8.26 7.03 3.55 2.33
860  -CN 9.29 9.32 8.39 7.16 3.66 2.42
857 -NO 9.01 9.02 8.04 6.85 3.36 2.17
1111 -NH, 8.99 9.01 8.16 6.73 3.46 2.25
11.03  -OH 9.10 9.12 8.26 6.82 3.53 2.30
, 1022 <l 8.96 8.98 8.14 6.72 3.45 2.25
11.06  -CHO 8.43 8.44 7.60 6.25 3.09 1.96
11.05  -CN 8.50 8.51 7.69 6.35 3.16 2.03
1103 -NO, 8.26 8.26 7.40 6.11 2.93 1.84
1357 -NH; 7.62 6.05
1350  -OH 7.69 6.12
s 1269 Cl 7.59 6.03
1352 -CHO 7.13 5.65
1351 -CN 7.19 5.72
1348 -NO, 6.94 5.51
1603 -NH; 7.21 5.59
1596  -OH 7.28 5.65
s 1515 -l 7.18 5.46
1607  -CHO 6.78 5.13
1597  -CN 6.82 5.19
1594 -NO, 6.60 5.01
1839 -NH, 6.91 5.11
1842  -OH 6.96 5.26
o 1761 <l 6.87 5.08
1843  -CHO 6.51 4.79
1842  -CN 6.55 4.84
1839 -NO, 6.34 4.68
2096 -NH. 6.67 4.78
2088  -OH 6.71 4.82
g 2008 <l 6.62 4.76
2089  -CHO 6.30 4.49
2088  -CN 6.33 4.53

20.85 -NO; 6.13 4.39




Table S4. Intermolecular orbital energy gaps between electron-donating orbital corresponding to NHs and
electron-withdrawing orbitals corresponding to various electron acceptors (eV).

D'lig‘)ce HX HF (CC_pH\';DZ) 'EE;%';;;'; OT-LC-BLYP  B3LYP BLYP
619  NHs 15.02 15.76 13.59 13.65 7.36 5.39
612  H0 15.00 15.56 12,93 12.99 7.64 5.07
, 52  HC 13.91 14.60 12.43 12.49 6.45 4.39
616 CH.O  13.90 14.12 11.59 1151 4.86 2.55
614 HCN 1535 15.73 13.22 13.30 6.59 4.34
612 HNO, 1257 12.54 10.27 10.27 3.69 156
865  NH; 14.76 15.90 1335 13.42 7.56 5.56
857  H0 14.71 15.64 13.14 13.26 7.18 5.11
, 776 HC 14.19 14.63 12.62 12.68 6.49 4.40
861 CHO 1387 14.09 11.56 11.56 4.84 253
860 HCN 1528 15.66 13.15 13.15 6.53 4.28
857 HNO, 1259 12,56 10.28 10.28 3.69 155
1111 NHs 14.72 15.87 13.33 13.39 753 5.54
1103 H0 14.68 15.60 1311 13.23 7.15 5.08
, 1022 HCl 14.17 14.60 12,59 12.66 6.46 4.37
11.06 CH,O0 1386 14.09 1155 1155 4.84 253
1105 HCN 1526 15.64 13.12 13.27 6.50 4.26
1103 HNO, 12,57 12.54 10.26 10.26 3.68 154
1357  NHs 14.70 15.84 1332 13.38 751 5.52
1350  H.0 14.65 15.57 13.09 13.21 7.13 5.06
s 1269 HCI 14.15 14.58 12,58 12.64 6.45 4.36
1352 CH0 1386 14.08 1155 1155 4.84 253
1351  HCN 1525 15.63 1311 13.25 6.50 4.25
1348 HNO, 1257 12,54 10.26 10.26 3.68 154
1603 NH; 14.68 15.82 13.30 13.36 7.50 5.51
1596  H0 14.63 15.55 13.07 13.20 7.11 5.05
s 1515  HCI 14.14 14.57 12,57 12.63 6.44 4.35
1607 CHO 1386 14.09 1155 1155 4.84 253
1597 HCN 1525 15.63 13.11 13.25 6.49 4.24
1594  HNO, 1252 12.49 10.20 10.20 3.64 152
1839 NH; 14.67 15.81 13.29 13.35 7.49 55
1842  H,0 14.62 15.54 13.06 13.19 7.1 5.04
. 1761 HCl 14.14 14.57 12,56 12.63 6.44 4.35
1843 CH0 1387 14.09 1155 1155 4.84 253
1842 HCN 1525 15.63 13.11 13.25 6.49 4.24
1839  HNO,  12.52 12.49 10.2 10.2 3.64 1.52
2096 NH; 14.66 158 13.29 1335 7.48 5.49
2088  H0 14.61 15.53 13.05 13.18 7.1 5.03
g 2008 HCI 14.13 14.56 12,56 12,62 6.43 4.34
2089 CHO 1387 14.09 1155 1155 4.84 2.54
2088 HCN 1525 15.63 13.11 13.25 6.49 4.24

20.85 HNO: 12.53 12.5 10.21 10.21 3.65 1.53




Table S5. Intramolecular exciton binding energies between electron-donating orbital corresponding to -NH2
and electron-withdrawing orbitals corresponding to various electron acceptors (eV).

Distance EOM-CCSD EOM-CCSD  LC-BLYP
R(A) -X VT (opvDD)  (uoa7) OT-LCBLYP HF B3LYP  BLYP
619  -NH, -5.44 -5.49 -4.64 -3.87 -5.56 0.27 1.52
612  -OH -5.49 -5.51 -4.68 -3.76 -5.59 0.27 1.56
, 52 -Cl -5.50 -5.49 -4.68 -3.78 -5.46 0.12 1.46
616  -CHO -5.47 -5.40 -4.46 -3.59 -5.26 0.24 1.42
614  -CN -5.42 -5.37 -4.52 -3.63 -5.34 0.25 1.47
612  -NO, -5.60 -5.50 -4.50 -3.78 -5.25 0.05 1.15
865  -NH, -4.86 -4.80 -4.22 -3.19 -4.95 0.24 1.42
857  -OH -4.87 -4.80 -4.25 -3.28 -5.00 0.27 1.43
, 176 -Cl -4.91 -4.85 -4.25 -3.22 -4.98 0.23 1.32
861  -CHO -4.86 -4.78 -4.07 -3.09 -4.77 0.25 1.27
860  -CN -4.85 -4.78 -4.11 -3.12 -4.82 0.27 1.33
857  -NO; -4.92 -4.83 -4.05 -3.13 -4.73 0.14 1.08
1111 -NH, -4.49 -4.41 -3.96 -2.86 -4.64 0.25 1.23
11.03  -OH -4.49 -4.41 -3.98 -2.86 -4.67 0.27 1.27
, 1022 < -4.52 -4.45 -3.97 -2.88 -4.65 0.23 1.20
11.06  -CHO -4.47 -4.38 -3.81 -2.77 -4.47 0.23 1.13
11.05  -CN -4.47 -4.40 -3.84 -2.79 -4.50 0.25 117
1103 -NO; -4.49 -4.40 -3.76 -2.77 -4.41 0.17 1.00
1357  -NH, -3.78 -2.58
1350  -OH -3.80 -2.59
g 1260 <l -3.78 -2.60
1352  -CHO -3.63 -2.50
1351  -CN -3.66 -2.52
1348  -NO; -3.57 -2.48
1603  -NH, -3.66 -2.43
1596  -OH -3.67 -2.43
s 1515 <l -3.64 -2.35
16.07 -CHO -3.50 -2.26
1597  -CN -3.52 -2.28
1594  -NO, -3.43 -2.24
1839  -NH, -3.56 221
1842  -OH -3.57 -2.30
, 161 <l -3.54 221
1843  -CHO -3.40 212
1842  -CN -3.41 -2.14
1839  -NO, -3.32 -2.09
2096  -NH. -3.49 -2.08
2088  -OH -3.50 -2.09
g 2008  Cl -3.46 -2.08
2089 -CHO -3.32 -1.99
2088  -CN -3.33 -2.01

20.85 -NO; -3.24 -1.96




Table S6. Intermolecular exciton binding energies between electron-donating orbital corresponding to NH3
and electron-withdrawing orbitals corresponding to various electron acceptors. (V).

Distance EOM-CCSD EOM-CCSD  LC-BLYP
Ry PX O Teeovia)  (copvD) (ie047y OTLCBLYP HF  B3LYP BLYP
619  NHs -3.89 -3.84 -2.53 -2.54 260 027 0.08
612  H,0 -3.98 -3.90 -2.16 -2.16 271 087 0.02
, 529 HCI -3.57 -4.09 -2.25 -2.26 226 -0.66 0.01
616  CH.0 -4.18 -4.21 -2.25 -2.25 227 045 0.00
614  HCN -3.92 -3.95 -2.25 -2.25 227 045 0.00
612  HNO, -3.78 -3.55 -2.24 -2.24 225 045 0.00
865  NHs -3.04 -3.33 171 171 171 033 0.00
857  H,0 -3.08 -3.30 -1.77 -1.77 177 035 0.00
, 176 HCI -3.28 -3.46 -1.86 -1.86 187 -0.37 0.00
861  CH:0 -3.52 -3.55 -1.63 -1.63 164 -0.32 0.00
860  HCN -3.27 -3.31 -1.62 -1.62 163 -0.32 0.00
857 HNO, -3.18 -2.97 -1.62 -1.62 -1.63  -0.32 0.00
1111 NHs -2.65 -2.94 -1.31 -1.31 131 026 0.00
11.03  H,0 -2.66 -2.89 -1.35 -1.35 135 -0.27 0.00
, 1022 Hcl -2.84 -3.01 -1.41 -1.41 142 -0.28 0.00
11.06  CH,0 -3.15 -3.19 -1.27 -1.27 128 025 0.00
11.05  HCN -2.90 -2.95 -1.27 -1.27 128 -0.25 0.00
11.03  HNO, -2.83 -2.61 -1.27 -1.27 128 -0.25 0.00
1357  NHs -2.40 -2.69 -1.07 -1.07 107 021 0.00
1350  H,0 -2.40 -2.63 -1.09 -1.09 109 -0.22 0.00
g 1269  HCI -2.57 -2.75 -1.13 -1.13 114 022 0.00
1352  CH,0 -2.92 -2.95 -1.05 -1.05 105 021 0.00
1351  HCN -2.67 -2.72 -1.04 -1.04 105 021 0.00
1348 HNO, -2.60 -2.38 -1.05 -1.05 105 021 0.00
16.03  NHs -2.23 -2.52 -0.90 -0.90 090  -0.18 0.00
1596  H,0 -2.23 -2.46 -0.92 -0.92 092  -0.18 0.00
s 1515  HCI -2.38 -2.56 -0.95 -0.95 095  -0.19 0.00
16.07  CH,0 -2.75 -2.79 -0.88 -0.88 089  -0.18 0.00
1597  HCN -2.51 -2.56 -0.89 -0.89 089  -0.18 0.00
1594 HNO, -2.40 -2.17 -0.89 -0.89 089  -0.18 0.00
1839  NHs 211 -2.40 -0.78 -0.78 078  -0.16 0.00
1842  H,0 -2.10 -2.33 -0.79 -0.79 079  -0.16 0.00
o 1761 Hcl -2.25 -2.43 -0.82 -0.82 082  -0.16 0.00
1843  CH,0 -2.64 -2.68 -0.77 -0.77 077 015 0.00
1842  HCN -2.40 -2.44 -0.77 -0.77 077 -0.15 0.00
18.39  HNO; -2.28 -2.05 -0.77 -0.77 077 015 0.00
2096  NHs -2.02 -2.31 -0.69 -0.69 069  -0.14 0.00
2088  H,0 -2.01 -2.24 -0.70 -0.70 070 014 0.00
g 2008  HCI -2.15 -2.34 -0.72 -0.72 072 014 0.00
2089  CH,0 -2.55 -2.58 -0.68 -0.68 -0.68  -0.14 0.00
2088  HCN -2.31 -2.35 -0.68 -0.68 068  -0.14 0.00

20.85  HNO» -2.19 -1.96 -0.68 -0.68 -0.68 -0.14 0.00




Table S7. Orbital energy gap, CT excitation energy and exciton binding energy (eV) of intra- and

intermolecular CT excitations from -NHz (NH3) to -NO2 (HNO2) with n=4 in a change in u value.

Intermolecular CT Intramolecular CT Local

p  Orbital CT Exciton Orbital CT Exciton Orbital CT Exciton
energy  excitation binding energy  excitation  binding energy  excitation binding

gap energy energy gap energy energy gap energy energy

0.00 154 1.54 0.00 1.84 2.84 1.00 5.35 5.63 0.28
001 184 1.54 -0.30 2.15 2.84 0.69 5.68 5.65 -0.03
0.02 215 157 -0.58 2.45 2.84 0.40 5.99 5.66 -0.33
0.03 245 1.64 -0.81 2.73 2.85 0.12 6.29 5.66 -0.64
0.04 275 1.77 -0.98 3.01 2.87 -0.13 6.58 5.65 -0.94
0.05 3.04 1.94 -1.10 3.26 2.89 -0.37 6.87 5.64 -1.23
0.06 334 2.16 -1.18 3.50 2.92 -0.58 7.14 5.62 -1.52
0.07 3.63 2.41 -1.22 3.72 2.95 -0.77 7.41 5.61 -1.80
0.08 3.92 2.67 -1.25 3.93 2.98 -0.95 7.67 5.59 -2.07
0.09 420 2.94 -1.26 4.13 3.01 -1.12 7.92 5.58 -2.34
0.10 4.48 3.21 -1.27 431 3.04 -1.28 8.16 5.56 -2.60
011 475 3.48 -1.27 4.49 3.06 -1.42 8.40 5.55 -2.85
0.12 5.02 3.75 -1.27 4.65 3.09 -1.56 8.63 5.54 -3.08
0.13 527 4.00 -1.27 4.81 3.11 -1.69 8.85 5.54 -3.31
0.14 553 4.26 -1.27 4,95 3.14 -1.82 9.06 5.53 -3.53
015 5.77 4.50 -1.27 5.10 3.16 -1.94 9.27 5.53 -3.74
0.16 6.01 4.74 -1.27 5.23 3.18 -2.05 9.47 5.54 -3.93
017 6.24 4.97 -1.27 5.36 3.20 -2.16 9.67 5.55 -4.12
0.18 6.46 5.19 -1.27 5.48 3.22 -2.26 9.85 5.56 -4.29
0.19 6.68 5.41 -1.27 5.60 3.24 -2.36 10.03 5.57 -4.46
0.20 6.89 5.62 -1.27 5.71 3.26 -2.45 10.21 5.59 -4.62
021 7.09 5.82 -1.27 5.82 3.28 -2.53 10.38 5.61 -4.77
022 7.28 6.01 -1.27 5.92 3.30 -2.62 10.54 5.64 -4.91
023 747 6.20 -1.27 6.01 3.32 -2.70 10.70 5.67 -5.04
024 7.65 6.38 -1.27 6.11 3.34 -2.77 10.85 5.69 -5.16
025 7.82 6.55 -1.27 6.20 3.35 -2.84 11.00 5.73 -5.27
026 7.99 6.72 -1.27 6.28 3.37 -2.91 11.14 5.76 -5.38
027 8.5 6.88 -1.27 6.36 3.39 -2.97 11.28 5.80 -5.48
0.28 8.30 7.03 -1.27 6.44 3.40 -3.03 11.41 5.83 -5.58
029 845 7.18 -1.27 6.51 3.42 -3.09 11.54 5.87 -5.67
030 859 7.32 -1.27 6.58 3.44 -3.15 11.66 591 -5.75
031 872 7.45 -1.27 6.65 3.45 -3.20 11.78 5.95 -5.83
032 885 7.58 -1.27 6.72 3.47 -3.25 11.89 5.99 -5.90
0.33 8.98 7.70 -1.27 6.78 3.48 -3.30 12.00 6.03 -5.97
0.34 9.09 7.82 -1.27 6.84 3.49 -3.34 12.11 6.07 -6.03
035 921 7.94 -1.27 6.89 3.51 -3.38 12.21 6.11 -6.09
036 9.32 8.05 -1.27 6.95 3.52 -3.42 12.30 6.15 -6.15
037 942 8.15 -1.27 7.00 3.53 -3.46 12.40 6.20 -6.20

0.38 9.52 8.25 -1.27 7.05 3.55 -3.50 12.49 6.24 -6.25



0.39
0.40
0.41
0.42
0.43
0.44
0.45
0.46
0.47
0.48
0.49
0.50

9.62
9.71
9.80
9.89
9.97
10.05
10.12
10.19
10.26
10.33
10.39
10.45

8.35
8.44
8.53
8.61
8.69
8.77
8.85
8.92
8.99
9.05
9.12
9.18

-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27
-1.27

7.09
7.14
7.18
7.22
7.26
7.30
7.33
7.37
7.40
7.43
7.46
7.49

3.56
3.57
3.58
3.59
3.60
3.61
3.62
3.63
3.64
3.64
3.65
3.66

-3.53
-3.57
-3.60
-3.63
-3.66
-3.69
-3.71
-3.74
-3.76
-3.79
-3.81
-3.83

12.58
12.66
12.74
12.82
12.89
12.96
13.03
13.10
13.16
13.22
13.28
13.34

6.28
6.32
6.35
6.39
6.43
6.47
6.50
6.54
6.57
6.60
6.64
6.67

-6.30
-6.34
-6.39
-6.42
-6.46
-6.50
-6.53
-6.56
-6.59
-6.62
-6.64
-6.67




Table S8. Molecular orbitals corresponding to intramolecular CT excitations from -NH2 and various electron
acceptor. (H is HOMO and L is LUMO)

EOM-CCSD EOM-CCSD LC-BLYP

"X epvT2) (cogvD2)  (ueoa7y OTLCBLYP HF BLYP  BLYP
NH, H—L+3 H-—L H—L H->L H—L+3 H—L H-L
OH H—L+2 H-L H—L H>L H—->L+2 H—>L H-L

, € H-oL H—L H—L H—L H->L H-L H-L
CHO  H-L H—L H—L H—L H>L H->L H-1-L
CN  H-L H—L H—L H—L H-L H—-L H-L
NO,  H-—L H—L H—L H—L H->L H-L H-L
NH, H-—L H—L H—L H—L H-L H-L H-L
OH H-L H—L H—L H—L H->L H—->L H-L

, C H-oL H—L H—L H—L H->L H-L H-L
CHO H-L H—L H—L H—L H->L H-L H-L
CN  H-L H—L H—L H—L H>L H->L H-L
NO,  H-—L H—oL H—L H—L H->L H-L H-L
NH, H-—L H—L H—L H—L H>L H—->L H-L
OH H-L H—L H—L H—L H->L H-L H-L

, © H-oL H—L H—L H—L H>L H—->L H-L
CHO H-L H—L H—L H—L H->L H-L H-L
CN  H-L H—L H—L H—L H>L H->L H-L
NO,  H-—L H—L H—L H—oL H->L H-L H-L
“NH; H—L H—L
-OH H—L H—L

; H—L H—L
-CHO H—L H—L
-CN H—L H—L
-NO; H—L H—oL
-NH; H—L H—L
-OH H—L H—L

s H—L H—L
-CHO H—L H—L
-CN H—L H—L
-NO; H—L H—oL
-NH; H—L H—L
-OH H—L H—L

, H—L H—L
-CHO H—L H—L
-CN H—L H—L
-NO; H—L H—oL
-NH; H—L H—L
-OH H—L H—L
Cl H—L H—L

° cHo H—L H—L
-CN H—L H—L

-NO; H—L H—L




Table S9. Molecular orbitals corresponding to intramolecular CT excitations from NH3 and various electron
acceptor. (H is HOMO and L is LUMO)

EOM-
EOM-CCSD LC-BLYP
n HX CCSsD (cc-pVD2) (4=0.47) OT-LC-BLYP HF B3LYP BLYP

(cc-pVTZ2)
NH;3 H—-L+1 H—L+1 H—L+1 H—-L+1 H—-L+1 H—L+1 H—L
H20 H—-L+1 H—-L H—-L H—-L H—L+1 H—-L+1 H—-L
’ HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
CH20 H—-L H—L H—L H—L H—-L H—L H—L
HCN H—-L+3 H—-L+2 H—-L+2 H—-L+2 H—L+3 H—-L+1 H—L+1
HNO; H—-L H—-L H—-L H—-L H—-L H—-L H—-L
NHs H—-L H—-L H—-L H—-L H—-L H—-L H—-L
H.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
3 HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
CH.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
HCN H-—->L+3 H—-L+2 H—L+1 H—L+1 H—-L+3 H—L+1 H—L+1
HNO; H—-L H—-L H—-L H—-L H—-L H—-L H—-L
NH; H—-L H—-L H—-L H—-L H—-L H—-L H—-L
H20 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
4 HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
CH,0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
HCN H-—-L+3 H—L+1 H—-L+1 H—L+1 H—L+3 H—L+1 H—L+1
HNO, H—-L H—-L H—-L H—-L H—-L H—-L H—-L
NHs H—-L H—-L H—-L H—-L H—-L H—-L H—-L
H.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
5 HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
CH.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
HCN H-—->L+3 H—L+1 H—L+1 H—-L+1 H—L+3 H—L+1 H—-L+1
HNO; H—-L H—-L H—-L H—-L H—-L H—-L H—-L
NH; H—L H—L H—L H—-L H—-L H—L H—-L
H2.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
6 HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
CH.0 H—-L H—-L H—-L H—-L H—-L H-L H—-L
HCN H-—-L+3 H—L+1 H—-L+1 H—L+1 H—L+3 H—L+1 H—L+1
HNO, H—-L H—-L H—-L H—-L H—->L H—-L H—-L
NHs H—-L H—-L H—-L H—-L H—-L H—-L H—-L
H.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
7 HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
CH.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
HCN H-—->L+3 H—-L+1 H—-L+1 H—-L+1 H—-L+3 H—-L+1 H—-L+1
HNO; H—-L H—-L H—-L H—-L H—-L H—-L H—-L
NH3 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
H.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
HCI H—-L H—-L H—-L H—-L H—-L H—-L H—-L
8 CH.0 H—-L H—-L H—-L H—-L H—-L H—-L H—-L
HCN H—-L+3 H—-L+1 H—-L+1 H—L+1 H—L+3 H—-L+1 H—L+1

HNO, H—-L H—-L H—-L H—L H—-L H—L H—L
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Figure S1. Orbital energy gaps corresponding to (a) intramolecular and (b) intermolecular CT excitations

between electron-donating and electron-withdrawing orbitals calculated using HF, LC-BLYP, OT-LC-BLYP,
B3LYP and BLYP.
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Figure S2. Intramolecular CT excitation energies from electron-donating to electron-withdrawing orbitals

with (a) n=2, (b) n=3, and (c) n=4 calculated using EOM-CCSD, HF, LC-BLYP, OT-LC-BLYP, B3LYP and
BLYP.
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Figure S3. Intermolecular CT excitation energies from electron-donating to electron-withdrawing orbitals
with (a) n=2, (b) n=3, (c) n=4, (d) n=5, (e) n=6, (f) n=7, and (g) n=8 calculated using EOM-CCSD, HF, LC-
BLYP, OT-LC-BLYP, B3LYP and BLYP.
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Figure S4. Orbital energy gaps between electron-donating and electron-withdrawing orbitals in
intramolecular CT excitations with (a) n=2, (b) n=3, and (c) n=4 calculated using HF, LC-BLYP, OT-LC-
BLYP, B3LYP and BLYP.
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Figure S5. Orbital energy gaps between electron-donating and electron-withdrawing orbitals of
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Figure S6. Intramolecular HOMO and LUMO energies of (a) H2N—(CH=CH)n-NH2 and (b) H2N-
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Figure S8. MO shapes of intramolecular CT excitations from -NHz2 to various electron acceptors with n=2
calculated using HF.
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Figure S9. MO shapes of intramolecular CT excitations from -NHz to various electron acceptors with n=3

calculated using HF.
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calculated using HF.
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Figure S11. MO shapes of intermolecular CT excitations from NHzs to various electron acceptors with n=2
calculated using HF.
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Figure S12. MO shapes of intermolecular CT excitations from NHs to various electron acceptors with n=3
calculated using HF.
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Figure S15. MO shapes of intermolecular CT excitations from NHzs to various electron acceptors with n=6
calculated using HF.
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Figure S16. MO shapes of intermolecular CT excitations from NHzs to various electron acceptors with n=7
calculated using HF.
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Figure S17. MO shapes of intermolecular CT excitations from NHs to various electron acceptors with n=8
calculated using HF.



