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Table S1: Difference between experimental and vertical theoretical (TD-DFT) fluorescence wavelengths
calculated in nm and in eV using three solvent models (LR, cLR, and LR+cLLR). The experimental values
are taken from Refs. 1 and 2.

Exp - Theo (nm) Exp - Theo (eV)
Compound Solvent state LR cLR LR+cLR LR cLR LR+cLR
1 cyclohexane LE -15 7 -17 0.08 -0.04 0.09

acetone LE -50 7 -63 0.23 -0.03 0.29
Z 3 65 -17 -0.01 -0.28 0.06

2 cyclohexane LE 19 30 16 -0.10 -0.16 -0.08
acetone LE 10 33 -3 -0.05 -0.16 0.01

Z 51 69 23 -0.19 -0.26 -0.08

3 cyclohexane LE -22 -9 -23 0.15 0.06 0.15
acetone LE -51 -17 -55 0.32 0.11 0.34

Z 9 42 0 -0.05 -0.23 0.00
4 cyclohexane LE 12 28 9 -0.06 -0.13 -0.04

acetone LE 2 33 -23 -0.01 -0.13 0.08

Z 65 97 22 -0.18 -0.28 -0.06

Sa cyclohexane LE -22 1 -23 0.11 -0.02 0.12
acetone LE -46 12 -59 0.21 -0.06 0.27

Table S2: Difference between the fluorescence wavelengths of LE and Z forms for compounds 1-4 in
acetone using three solvent models (LR, cLR, and LR+cLR). The experimental values are taken from Refs.
1 and 2. All values are given in nm.

Compound LR cLR LR+cLR Exp!!?

1 -25  -20 -32 -78
2 -41  -46 -56 -82
3 -10  -11 -15 -70
4 -60 -39 -78 -123

Table S3: Difference between LE fluorescence wavelengths computed in cyclohexane and acetone for com-
pounds 1-5a using three solvent models (LR, cLR, and LR+cLLR). The experimental values are taken from
Refs. 1 and 2. All values are given in nm.

LE (cyclohexane) /LE(acetone)
Compound LR c¢LR LR+cLR Exp!'*

1 -59 24 -70 -24
2 -29 17 -39 -20
3 -32 -11 -35 -3
4 -48  -33 -70 -38
Sa -57 22 -69 -33
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Table S4: Calculated ES dipole moments (in Debye) of the LE and Z forms of compound 1 in cyclohexane
and acetone using the M06-2X functional and the 6-311+G(2d,p) atomic basis set.

Dipole moment
Compound Solvent LE Z
1 cyclohexane 10.6 15.1
acetone 13.3 19.1

Table S5: Computed relative energies with respect to the GS (in eV) of compound 1 determined on the
TD-DFT S; structure optimized in cyclohexane and acetone by correcting the total energies with CC2/aug-
cc-pVDZ values following the same protocol as in Ref. 3.

CC2

Solvent state vertical energy
cyclohexane LE 2.80
Z 2.78
acetone LE 2.79
Z 2.82
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Table S6: Computed vertical emission energies in eV and corresponding fluorescence maximum wave-
lengths in nm obtained with the LR+cLR solvent model using the M06-2X functional and the 6-
311+G(2d,p) atomic basis set. We consider both the locally excited state (LE) and the ESIPT (Z) structures.

Emission
Vertical energy AMiuo Miuo
Compounds  Solvent  state LR* c¢LR LR+cLR LR* cLR LR+cLR Exp!'Z
1 cyclohexane LE 2.58 2.70 2.57 481 459 483 466
Z 248 2.60 247 500 476 503 -
acetone LE 230 256 2.24 540 483 553 490
Z 219 246 2.12 565 503 585 568
2 cyclohexane LE 2.58 2.64 2.56 481 470 484 500
Z 234 238 2.31 529 520 536 -
acetone LE 243 254 2.37 510 487 523 520
Z 225 232 2.14 551 533 579 602
3 cyclohexane LE 2.82 2091 2.82 439 426 440 4174
Z 276 285 2.76 448 435 450 -
acetone LE 2.63 284 2.61 471 437 475 420
Z 258 276 2.53 481 448 490 4904
4 cyclohexane LE  2.32 239 2.30 535 519 538 547
Z 211 217 2.08 588 572 596 -
acetone LE 213 225 2.04 583 552 608 585
Z 1.93 2.03 1.81 643 611 686 708
Sa cyclohexane LE 256 2.69 2.55 485 462 486 463
Z 234 247 2.33 530 501 533 -
acetone LE 229 256 2.23 542 484 555 496
Z 207 236 2.00 597 525 621 -
Sb cyclohexane LE 2.56 2.68 2.56 484 462 485 -

Z 241 2.53 2.40 514 490 517 -
acetone LE 228 2.56 2.34 543 484 554 -
Z 2.13 241 2.06 580 514 601 -

* in equilibrium

& The peak maxima of the LE and Z bands in cyclohexane and acetone appear around 445 nm and 460 nm,
respectively, in the spectrum of Fig. S2 in Ref. 2, the values 417 nm and 490 nm, that are taken from Table
S1 of the same reference, might therefore be related to a misprint.
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Figure S1: Potential energy diagrams (E+ZPVE) in eV for compounds 3 and 4 in (a) in cyclohexane and
(b) in acetone using the LR+cLR solvent model. All the theoretical energies and wavelengths have been
obtained from TD-DFT calculations using the M06-2X functional and the 6-311+G(2d,p) atomic basis set.

Table S7: Distance between the two nitrogen atoms in the ground state of 1, 2, and 4 in cyclohexane and
acetone. All values are given in A.

d(N-N)
Compound cyclohexane acetone
1 2.84 2.82
2 3.25 3.23
4 3.24 3.23
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a) Cyclohexane

Figure S2: Distance between the two nitrogen atoms and partial atomic charges (Mulliken model) in A for
compounds 1, 2, and 4 in their LE forms in (a) cyclohexane and (b) acetone. All values are obtained on the
optimal ES (LE) geometry.
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Figure S3: Representation of the highest occupied molecular orbitals (HOMO) and the lowest unoccupied
molecular orbitals (LUMO) for 1, 2, and 4 in gas phase for the GS geometry. The energies are computed
using the M06-2X functional and the 6-311+G(2d,p) atomic basis set. Contour threshold: 0.02 au.
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Figure S4: Representation of the highest occupied molecular orbitals (HOMO), lowest unoccupied molec-
ular orbitals (LUMO) and Electron Density Difference (EDD) of 10 and 14 for the GS geometry in acetone.
Contour threshold: 0.02 au (MOs) and 0.001 (EDDs).
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Table S8: Energies (E+ZPVE) of the LE and Z forms as well as the ESIPT barrier (TS) for compounds 6-17.
The ground state energy at its optimal geometry and the LE excited state energy are taken as references.
The LR+cLR solvent correction has been systematically applied. All values are given in eV.

Sy reference LE reference

Compound Solvent LE TS Z LE TS Z
6 cyclohexane 2.93 3.01 3.06 0.00 0.08 0.13
acetone 2.67 2.66 2.63 0.00 -0.01 -0.04
7 cyclohexane 2.68 2.73 2.79 0.00 0.05 0.11
acetone 2.42 2.41 238 0.00 -0.01 -0.04
8 cyclohexane 3.10 3.20 3.26 0.00 0.10 0.16
acetone 2.84 2.86 2.87 0.00 0.02 0.03

9 cyclohexane 3.14 a
acetone 3.00 3.21 3.27 0.00 0.21 0.27

10 cyclohexane 3.07 a
acetone 294 3.17 322 0.00 0.23 0.28

11 cyclohexane 3.24 a
acetone 3.12 324 330 0.00 0.12 0.18
12 cyclohexane 3.00 3.05 3.37 0.00 0.05 0.37
acetone 2.79 2.78 2776 0.00 -0.01 -0.03
13 cyclohexane 2.29 230 2.33 0.00 0.01 0.04
acetone 2.02 197 190 0.00 -0.05 -0.12
14 cyclohexane 2.62 2.61 2.63 0.00 -0.01 0.01
acetone 2.25 220 2.11 0.00 -0.05 -0.14
15 cyclohexane 3.21 3.29 3.35 0.00 0.08 0.14
acetone 3.05 3.06 3.07 0.00 0.01 0.02
16 cyclohexane 3.21 290 3.39 0.00 -0.31 0.18
acetone 3.07 3.11 3.13 0.00 0.04 0.06
17 cyclohexane 3.19 3.32 3.38 0.00 0.13 0.19

acetone 3.05 3.10 3.13 0.00 0.05 0.08

® the Z conformer turned back to the LE form during geometry optimization process.
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