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Table S1: Fluorescence wavelengths (in nm) of the E* and K* tautomers computed in gas phase and
toluene for compounds 1 and 2 obtained with TD-DFT (using four different functionals), and with addition
of ADC(2) and CC2 corrections using three solvent models : LR, cLR, and LR+cLR. The experimental
values[1] are 434 nm (E*) and 532 nm (K*) for 1, and 424 nm (E*) and 535 nm (K*) for 2.

Compound 1 Compound 2
Gas LR cLR LR+cLR Gas LR cLR LR+cLR

PBE0 TD-DFT E* 479 476 534 538 465 478 473 488
K* 646 597 667 679 662 609 681 693

ADC(2) E* 402 400 440 443 416 427 422 434
K* 552 516 567 576 556 518 569 577

CC2 E* 400 399 438 441 413 423 419 430
K* 533 499 547 555 541 505 553 561

M06-2X TD-DFT E* 390 403 389 404 413 428 416 431
K* 476 474 468 482 478 475 469 482

ADC(2) E* 394 407 393 407 424 440 428 443
K* 544 541 533 551 541 538 530 547

CC2 E* 390 403 389 403 422 437 425 440
K* 516 514 506 522 517 514 507 522

CAM-B3LYP TD-DFT E* 392 406 391 407 413 428 415 430
K* 466 466 458 472 467 467 459 472

ADC(2) E* 391 405 390 406 424 439 426 442
K* 543 543 532 550 538 538 528 545

CC2 E* 387 401 386 401 420 435 422 438
K* 513 514 504 520 512 512 503 519

MN15 TD-DFT E* 412 423 411 425 435 451 439 455
K* 512 505 503 518 515 507 506 519

ADC(2) E* 396 408 396 409 424 439 427 442
K* 551 543 541 557 546 537 535 550

CC2 E* 393 403 393 405 420 435 423 438
K* 522 515 513 528 522 513 512 526

S2
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Table S3: Difference between K* and E* fluorescence wavelengths computed in toluene for compounds 1
and 2 using three solvent models (LR, cLR, and LR+cLR). The experimental values are taken from Ref. 1.
All values are given in nm (eV).

λfluo (K*-E*)
Compound LR cLR LR+cLR Exp

1 M06-2X 71 (–0.46) 78 (–0.53) 78(–0.50) 98 (–0.53)
CAM-B3LYP 60 (–0.39) 67 (–0.46) 65 (–0.42)

MN15 82 (–0.48) 92 (–0.55) 92 (–0.52)
2 M06-2X 47 (–0.29) 52 (-0.33) 51 (–0.31) 111 (–0.61)

CAM-B3LYP 39 (–0.24) 44 (–0.28) 42 (–0.26)
MN15 55 (–0.30) 67 (–0.37) 64 (–0.34)
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Table S4: Statistical data obtained from the comparison of experimental and theoretical emission wave-
lengths for compounds 1 and 2 in toluene: mean signed error (MSE) and mean absolute error (MAE). All
values are given in nm (eV).

MSE MAE
E* K* E* K*

CAM-B3LYP 11 (–0.08) 62 (–0.31) 17 (0.12) 62 (0.31)
MN15 –11 (0.07) 15 (–0.08) 20 (0.13) 15 (0.08)
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Table S5: Energy difference, ∆EES (E+ZPVE), between E* and K* tautomers computed in toluene for
compounds 1 and 2, applying post-HF corrections [ADC(2) and CC2)] using the geometries obtained of
TD-DFT level. cLR and LR+cLR solvent corrections are used. All values are given in eV.

1 2
cLR LR+cLR cLR LR+cLR

PBE0 ADC(2) 0.18 0.16 0.09 0.14
CC2 0.12 0.10 0.00 0.04

M06-2X ADC(2) –0.11 –0.07 0.13 0.16
CC2 –0.16 –0.12 0.06 0.09
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Table S6: Difference between experimental and theoretical vertical fluorescence wavelengths for 1 and 2
calculated with ADC(2) and CC2 methods and cLR and LR+cLR solvent models. All values are given in
nm (eV).

.

Exp - Theo nm (eV)
1 2

Functional State cLR LR+cLR cLR LR+cLR
ADC(2) CAM-B3LYP E* 44 (–0.32) 28 (–0.20) –2 (0.01) –17 (0.12)

K* 0 (0.00) –19 (0.08) 7 (–0.03) –10 (0.04)
MN15 E* 39 (–0.28) 25 (–0.18) –3 (0.02) –18 (0.12)

K* –9 (0.04) –25 (0.10) –1 (0.00) –15 (0.06)
CC2 CAM-B3LYP E* 48 (–0.36) 33 (–0.24) 2 (–0.01) –14 (0.09)

K* 29 (–0.13) 12 (–0.05) 32 (-0.15) 16 (–0.07)
MN15 E* 41 (–0.30) 29 (–0.20) 1 (–0.01) –14 (0.09)

K* 19 (–0.09) 4 (–0.02) 23 (–0.10) 9 (–0.04)
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Figure S1: Potential energy diagrams in eV (E+ZPVE) for compound 2 in gas phase and toluene for four
exchange-correlation functionals with the 6-311+G(2d,p) atomic basis set, using the LR+cLR approach for
modelling solvent effects. The ESIPT TS has been determined with M06-2X and MN15 only.
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Figure S2: Potential energy diagrams in eV (E+ZPVE) for compound 1 in toluene (using the LR+cLR
solvent model). The CAM-B3LYP functional and the 6-311+G(2d,p) atomic basis set are selected for the
TD-DFT structure calculations. The ADC(2) and CC2 energy calculations use the aug-cc-pVDZ basis set.

Figure S3: Potential energy diagrams in eV (E+ZPVE) for compound 1 in toluene (using the LR+cLR
solvent model). The MN15 functional and the 6-311+G(2d,p) atomic basis set are selected for the TD-DFT
structure calculations. The ADC(2) and CC2 energy calculations use the aug-cc-pVDZ basis set.
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Figure S4: Potential energy diagrams in eV (E+ZPVE) for compound 2 in toluene (using the LR+cLR
solvent model). The CAM-B3LYP functional and the 6-311+G(2d,p) atomic basis set are selected for the
TD-DFT structure calculations. The ADC(2) and CC2 energy calculations use the aug-cc-pVDZ basis set.

Figure S5: Potential energy diagrams in eV (E+ZPVE) for compound 2 in toluene (using the LR+cLR
solvent model). The MN15 functional and the 6-311+G(2d,p) atomic basis set are selected for the TD-DFT
structure calculations. The ADC(2) and CC2 energy calculations use the aug-cc-pVDZ basis set.
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Figure S6: HOMO/LUMO and Electron density difference (EDD) plot of 2 obtained with TD-MN15. A
contour threshold of 0.02 a.u. has been considered for MOs and 0.0004 a.u. for density. In the EDD plots
the blue (red) zones indicate decrease (increase) of electronic density upon absorption. The CT parameters
are displayed as well. [2]

S11



Figure S7: Molecular structure of compounds 2 and 3 and their computed properties obtained with TD-
MN15 using 6-311+G(2d,p) atomic basis set.
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Table S7: Theoretical estimates of the transferred charge (qCT in e), the CT distance (dCT in Å), and
the change in Merz-Kollman charge over the hydroxyl group upon excitation (∆qOH) together with the
energy difference between E* and K* tautomers (∆EES) for the dyes (1-16). The obtained qCT, dCT, and
∆qOH are computed at the PCM TD-MN15/6-311+G(2d,p) level while the is determined with CC2 using
aug-cc-pVDZ basis set.

compound qCT dCT ∆qOH ∆EES

1 0.59 2.92 +0.05 –0.12
2 0.58 2.62 +0.02 +0.07
3 0.59 2.76 +0.01 +0.09
4 0.44 0.77 +0.04 –0.12
5 0.55 2.48 +0.05 –0.12
6 0.67 3.39 +0.05 –0.02
7 0.59 3.46 +0.00 +0.23
8 0.49 2.02 +0.02 –0.01
9 0.56 3.28 +0.00 +0.11

10 0.51 0.92 +0.03 –0.11
11 0.57 1.55 +0.03 -0.07
12 0.43 0.29 +0.03 –0.12
13 0.50 2.84 +0.05 –0.07
14 0.47 2.14 +0.04 –0.07
15 0.59 3.84 +0.00 +0.16
16 0.77 4.73 +0.05 –0.02
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Table S9: Total dipole moment of the studied systems (1-16) for the ground and excited state of various
geometries. All values are in D and have been obtained at the TD-MN15 level.

Compound Geometry S0 S1

1 E 3.8 8.0
E* 3.5 5.0
K* 8.1 6.8

2 E 3.9 11.4
E* 4.5 11.2
K* 8.5 5.6

3 E 4.4 12.5
E* 5.2 12.6
K* 8.8 7.1

4 E 3.7 1.8
E* 3.2 2.5
K* 8.4 1.4

5 E 4.4 7.6
E* 4.6 8.1
K* 8.0 8.0

6 E 5.2 13.3
E* 5.4 14.9
K* 8.2 9.8

7 E 4.4 14.2
E* 5.2 12.9
K* 9.2 4.5

8 E 6.3 10.9
E* 7.5 13.9
K* 11.1 6.8

9 E 7.2 16.0
E* 8.3 15.7
K* 12.1 9.0

10 E 6.5 8.5
E* 7.4 11.5
K* 10.6 8.3

11 E 8.2 12.9
E* 9.0 14.7
K* 11.8 10.6

12 E 6.3 7.4
E* 6.3 8.0
K* 11.9 8.2

13 E 2.8 9.6
E* 4.0 9.9
K* 3.4 10.0

14 E 7.1 10.3
E* 7.5 10.7
K* 9.9 9.7

15 E 8.3 18.4
E* 9.5 18.0
K* 14.5 13.9

16 E 3.8 21.1
E* 4.9 25.6
K* 1.7 21.5
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