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1. Constraint values for reproducing vertical excitation energies

Experimental Sy vertical excitation energies can be reproduced by tuning constraint
values of CDFT (here, the step of constraint value was used as 0.1). As shown in the
Table S1, except for MNEI-F complex, the vertical excitation energies of MNEI-X
(X=Cl, Br, I) agree with experimental values (approximately 3.65 eV) by using suitable
constraint values. For MNEI-F, we should change the constrain manner in conducting the
CDFT calculation. See the next section of this SI.

Table S1. Suitable constraint values and relative energies to Sy Min (optimized at the

conventional DFT level)

MNEI-F
Constrained value Swv1/ eV (En)
So Min IM: 0.0 14.34
F:-1.0 (-1109.5905)
IM: 0.8 9.70
F:-1.0 (-1109.7611)
MNEI-CI
Constrained value Swmi1
So Min IM: 0.0 4.96
Cl:-1.0 (-1470.3210)
IM: 0.2 3.49
Cl:-1.0 (-1470.3751)
MNEI-Br
Constrained value Swmi1
So Min IM: 0.0 4.51
Br:-1.0 (-3584.0329)
IM: 0.1 3.75
Br:-1.0 (-3584.0607)
MNEI-I
Constrained value Swmi1
So Min IM: 0.0 4.11
I:-1.0 (-7929.0436)
IM: 0.1 3.36
I:-1.0 (-7930.0714)
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2. Vertical excitation energy of MNEI-F by another CDFT constraint
condition

In order to reproduce the Sy vertical excited energy of MNEI-F at the CDFT level, we
should use the different constraint manner used in the MNEI-X (X = CI, Br, I); we need

to use the constrain manner that the IM group is combined with F as shown in Figure S1.
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Figure S1. Constrain manner to reproduce the experimental value of the Sy excited

energy.

Table S2 shows the vertical excitation energies to the Sy state of MNEI-F using the
constraint shown in Figure S1. The vertical excitation energy of MNEI-F by constraint of
one negative charge (IM-F: -1.0) is estimated as 6.25 eV. Furthermore, using the suitable
constraint value, the vertical excitation energy is optimized to 3.23 eV, which agrees with
the experimental value. However, unfortunately, this constraint manner seems to be
invalid because the relaxed structure breaks at the CDFT level with this constraint.
Therefore, we did not employ this constraint. Careful selection of constraint area is
needed to apply CDFT to the excited state.

Table S2. Vertical excited energy to the Sy, state on the Sy Min of MNEI-F

MNEI-F
Constrained value Swmi/ eV (En)
So Min IM-F: -1.0 6.25
(-1109.8879)
IM-F: -0.7 3.23

(-1109.9988)

S3



3. Potential surface of MNEI-F at the DFT and CDFT level

Here we describe the relaxed potential energy surface (PES) of the ground state (Sy) as a
function of C3-F bond length with vertical points of the charge separate state (Scs) and
the intermolecular ET state (Sgt) for MNEI-F. Figure S2 shows the PESs of the Sy, Scs,
and Sgt state by DFT and CDFT calculations. As shown in Figure S2, Sgr state is very
close to Sy state, and the energetic difference between Sy and Sgr states of MNEI-F is
relatively small (0.06-1.73 eV). On the other hand, Scs state show the large energetic
differences. Therefore, the Sgr state of MNEI-F can be regarded as the ground state in the

MNEI-F system.
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Figure S2. S relaxed potential energy surfaces (PESs) as a function of the C3-F distance

with vertical points of Scg and Sgr at the conventional DFT and CDFT levels. Energies

are shown in the relative values to So Min.
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4. Cartesian coordinates at stationary points of each system

4.1 Sy Min

MNEI-F

C 2.30042439 1. 87308563 -1. 09490324
C 0.97705237 1. 56460867 —0. 83317831
C 0.17888476 2. 44980166 —0. 06678437
C 0. 74425940 3. 66093445 0. 43540961
C 2.10581819 3. 94245924 0. 14886385
C 2.86577554 3.06671882 —0. 59974237
H 2. 88833760 1. 17882308 -1. 68591417
C -1. 17762091 2. 14309607/ 0. 20228082
C —0. 08185820 4.52942604 1. 19598371
H 2. 54283899 4.86264341 0. 52900092
H 3. 90638762 3. 29373937 —0. 81179613
C -1. 40173760 4.21157262 1. 44528386
C -1. 95417360 3.01331263 0. 94699814
H 0. 34243042 5. 45382230 1. 58019898
H -2. 02296307 4.88495679 2.02834498
H -2.99016530 2. 15287941 1.13679365
C —1. 77557553 0. 89045856 —0. 31704222
C 0. 40294952 0. 30556035 -1. 36672525
N —0. 93847305 0.03921114 —1. 05755527
0 1. 05906429 —0. 46884759 -2. 05464133
0 -2. 94796320 0.59065377 —0. 12824333
C -1. 56125247 —1. 19387349 -1. 57579204
H -2. 51587150 —0. 89860238 -2. 01484680
H -0. 90791732 -1. 58081916 -2. 35700830
C -1. 82900346 —2. 26659221 —0. 50337806
H -2. 06693290 —1. 78150292 0.44977369
H -2.71976192 —2. 82395488 —0. 81257572
N —0. 76385270 -3. 25742490 —0. 35315253
C —1. 03585590 -4. 44788129 0. 37104422
C 0. 54722543 -2. 83868480 0. 02566728
C 0.10788768 —4.89964736 0. 90393891
H -2.01934721 -4.89329179 0. 34827895
H 1.11531032 -2. 33613571 —0. 75628952
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. 14149166
. 11305909
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