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Scheme ESI-1: Representation of the aza-BODIPY dyes investigated herein.
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Table ESI-1: Impact of the atomic basis set on the computed transition wavelengths (in nm)
and oscillator strengths (between brackets). The structure, 1, corresponds to Ri{=R;=H in
Scheme ESI-1 has been used. All calculations have been performed at the PCM(CHCI5)-TD-
PBEO/X//PCM(CHCIl3)-PBE0/6-311G(d,p) level of approximation. Only the major bands (f >

0.1) are reported.

Basis (X) A (f1) A (f2) A3 (f3)
6-31G 564 (0.90) 449 (0.41) 355(0.19)
6-31G(d) 583 (0.87) 453 (0.37) 357 (0.19)
6-31G(d,p) 583 (0.87) 453 (0.37) 357(0.19)
6-31+G(d) 593 (0.87) 455(0.39) 358 (0.19)
6-31++G(d,p) 593 (0.87) 455(0.39) 358(0.19)
6-31+G(2d) 598 (0.86) 455 (0.38) 358(0.19)
6-31+G(2d,p) 598 (0.86) 455 (0.38) 358(0.19)
6-31++G(2d,2p) 598 (0.86) 455 (0.38) 358(0.19)
6-311G(d) 591 (0.87) 454 (0.38) 358 (0.19)
6-311G(d,p) 591 (0.87) 454 (0.38) 357 (0.19)
6-311+G(d) 596 (0.87) 456 (0.39) 358(0.19)
6-311++G(d,p) 597 (0.87) 455(0.39) 358(0.19)
6-311+G(2d,p) 599 (0.86) 455 (0.38) 358(0.19)
6-311++G(2d,2p) | 599 (0.86) 455 (0.38) 358(0.19)
6-311++G(2df,2pd) | 600 (0.86) 455 (0.38) 358 (0.19)
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Table ESI-2: Impact of the selected basis set on the bond lengths (in A) for the compound of
Table ESI-1. All calculations at the PCM(CHCI3)-PBEO/X.

Basis (X) a b c d e f g h
6-31G 1.437 1.547 1372 1417 1391 1.435 1.323 1.404
6-31G(d) 1.388 1.565 1.358 1.414 1.384 1.435 1.316 1.389

6-31G(d,p) 1.389 1.565 1.358 1414 1.384 1435 1316 1.389
6-31G(2d,2p) 1.381 1.561 1.356 1413 1.383 1433 1.315 1.387
6-311G(d) 1.393 1.561 1.356 1412 1.382 1433 1.316 1.388
6-311G(d,p) 1.393 1.561 1356 1412 1.382 1.433 1.316 1.388
6-311G(2d,p) 1.385 1.560 1354 1.410 1.380 1.431 1.312 1.387
6-311G(2d,2p) | 1.386 1.560 1.354 1.410 1.380 1.431 1.312 1.387
6-311++G(d,p) | 1.397 1.559 1.357 1.412 1.383 1433 1.314 1.389
6-311++G(2d,2p) | 1.388 1.559 1.355 1.410 1380 1.431 1.312 1.388
cc-pVTZ 1.387 1.563 1354 1410 1.379 1.431 1.312 1.387
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Table ESI-3: Impact of the selected basis set on the valence angles (in degrees), see caption of

Table ESI-2.
Basis (X) OFBF OBNC OINCN
6-31G 109.1 122.0 1234
6-31G(d) 111.5 1223 1242

6-31G(d,p) 111.5 1223 1242
6-31G(2d,2p) | 111.3 1223 1243
6-311G(d) 111.0 122.1 1243
6-311G(d,p) | 111.0 122.1 1243
6-311G(2d,p) | 111.1 122.1 1243
6-311G(2d,2p) | 111.1 122.1 124.3
6-311++G(d,p) | 110.6 122.1 1243
6-311++G(2d,2p) | 110.9 122.1 124.2
cc-pVTZ 111.0 122.1 124.1
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Table ESI-4: Variations of the PCM(CHCl3)-TD-PBE0/6-311+G(2d,p) transition wavelengths as

a function of the basis set used to optimize the geometry.

Basis (X) A (f1) A2 (f2) A3 (f3)
6-31G 622 (0.85) 471 (0.39) 367 (0.20)
6-31G(d) 604 (0.86) 458 (0.38) 358 (0.20)
6-31G(d,p) 604 (0.86) 458 (0.38) 359 (0.19)
6-31G(2d,2p) 602 (0.86) 456 (0.37) 358 (0.20)
6-311G(d) 598 (0.87) 455 (0.38) 358 (0.19)
6-311G(d,p) 599 (0.86) 455 (0.38) 358 (0.19)
6-311G(2d,p) 596 (0.87) 453 (0.37) 356 (0.19)
6-311G(2d,2p) | 597 (0.87) 453 (0.37) 356 (0.19)
6-311++G(d,p) | 595(0.86) 455(0.38) 359 (0.19)
6-311++G(2d,2p) | 594 (0.87) 453 (0.37) 357 (0.19)
cc-pVTZ 594 (0.87) 453 (0.37) 356 (0.19)
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Table ESI-7: List of major computed bands for 4 with a PCM(CH,Cl,)-TD-X/6-
311+G(2d,p)//PCM(CH;Cl,)-PBE0/6-311G(2d,p) scheme. All values in nm. Experimental values
are from.>
Functional A (f1) A (f2) A3 (f3) Aq (fa)
PBE 1267 (0.54) 1083 (0.56) 659 (0.60)
TPSS 1212 (0.55) 1042 (0.57) 645 (0.61)
TPSSh 1021 (0.62) 888 (0.60) 610 (0.55) & 497 (0.44) 423 (1.30)
O3LYP 1011 (0.62) 880 (0.58) 612 (0.54) & 499 (0.43) 424 (1.36)
B3LYP 885 (0.76) 764 (0.64) 584 (0.42) & 471 (0.46) 395 (1.84)
PBEO 834 (0.85) 712 (0.68) 565 (0.35) & 454 (0.47) 379 (2.04)
MO06 810 (0.91) 622 (0.68) 457 (0.47) 381 (1.93)
BMK 711 (1.14) 562 (0.89) 411 (0.43) 343 (2.32)
MO05-2X 688 (1.22) 493 (1.17) 394 (0.34) 329 (2.24)
LC-PBE 672 (1.19) 361 (2.62)
LC-wPBE 669 (1.18) 369 (2.41)
CAM-B3LYP | 679 (1.21) 467 (1.31) 394 (0.23) 328 (2.09)
®wB97 673 (1.18) 369 (2.46)
wB97X 665 (1.19) 382 (2.31)
wB97XD 662 (1.21) 417 (1.97)
Exp 745 (m) 623 (w) 482 (vw) 359 (s)
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Table ESI-&:

List of major computed bands for 5 with a PCM(CH;Cl,)-TD-X/6-
311+G(2d,p)//PCM(CH;Cl,)-PBE0/6-311G(2d,p) scheme. All values in nm. Experimental values

are from.!
Functional At (f1) A2 (f2) A3 (f3)
PBE 852.4 (0.92) 706 (1.03)
TPSS 829 (0.95) 687 (1.07)
TPSSh 750 (1.09) 619 (0.63) 571 (0.74)
O3LYP 751 (1.09) 617 (0.64) 572 (0.73)
B3LYP 713 (1.18) 559 (0.97) 505(0.82)
PBEO 690 (1.22) 526 (1.14) 460 (0.83)
MO6 701 (1.20) 521 (1.28) 463 (0.89)
BMK 647 (1.27) 448 (1.61) 379 (1.54)
MO05-2X 649 (1.24) 417 (2.09) 349 (1.57)
LC-PBE 655 (1.17) 353 (1.90) 326 (2.25)
LC-wPBE 652 (1.16) 362 (1.60) 333 (2.45)
CAM-B3LYP | 648(1.22) 414 (1.99) & 382 (0.72) 349 (1.15)
wB97 657 (1.16) 362 (1.75) 333 (2.32)
wB97X 647 (1.18) 374 (1.64) 343 (2.33)
wB97XD 641 (1.20) 400 (1.51) 364 (2.03)
Exp 694 (s) 492 (m) 373 (s)
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