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1. Absorption spectra of azulene-BODIPY derivatives 1a, 1b, 2a, and 2b in various solvents.

Fig. S1  Absorption spectra of azulene-BODIPY derivatives of 1a, 1b, 2a, and 2b (105 M) in hexane, toluene, dichloromethane, 

and THF.



2. X-ray structure determination of 1a.

Table S1.  X-ray structure determination of 1a.

Phase data
 
Formula sum C29 H25 B F2 N2
Formula weight 450.32 g/mol
Crystal system orthorhombic
Space-group P n a 21 (33)
Cell parameters a=16.204(3) Å b=19.565(4) Å c=7.4534(17) Å
Cell ratio a/b=0.8282 b/c=2.6250 c/a=0.4600
Cell volume 2362.96(90) Å3

Z 4
Calc. density 1.26575 g/cm3

Meas. density
Melting point
RAll 0.0859
RObs
Pearson code oP236
Formula type NO2P2Q25R29
Wyckoff sequence a59



3.  The 1H NMR spectra of 1a, 1b, 2a and 2b.







Fig. S2  The 1H NMR spectra of 1a, 1b, 2a and 2b.



4. HR-MS data for 1a, 1b, 2a and 2b

Fig. S3  HR-MS data for 1a, 1b, 2a and 2b.



5. Details of the TD-DFT calculations for 1a, 1b, 2a, 2b, 1 + H+ and 2 + H+

Table S2.  Details of the TD-DFT calculations with the CAM-B3LYP functional and 6-31G(d) basis sets for 1a, 1b, 
2a, 2b, 1 + H+ and 2 + H+.

State[a]  [nm (eV)] [b] Wavefunction[c] =

1a S1 510 (2.43) 0.01 78% |L1Az←H1>; 18% |L←H1>; …

S2 439 (2.83) 0.91 95% |L←H>; …

1b S1 529 (2.35) 0.01 66% |L1Az←H>; 30% |L+1Az←H1>; …

S2 437 (2.84) 0.65 83% |L←H>; 12% |L←H1>; …

2a S1 510 (2.43) 0.01 38% |L1Az←H1Az>; 29% |L2Az←H2>; 14% |L←H2>; …

S2 510 (2.43) 0.01 38% |L1Az←H2>; 29% |L2Az←H1Az>; 14% |L←H1Az>; …

S3 463 (2.68) 1.38 93% |L←H>; …

2b S1 531 (2.34) 0.04 46% |L1Az←H1Az>; 35% |L2Az←H>; 14% |L+2Az←H2>; …

S2 530 (2.34) 0.00 46% |L2Az←H1Az>; 36% |L1Az←H>; 14% |L+1Az←H2>; …

S3 459 (2.70) 0.87 88% |L←H>; …

1 + H+ S1 478 (2.59) 1.23 87% |LAz←H>; …

S3 374 (3.32) 0.27 50% |L2←H>; 35% |LAz←H1>; …

2 + H+ S2 506 (2.45) 1.50 59% |LAz←H1>; 25% |LAz←H2>; …

S7 394 (3.15) 0.48 26% |L2←H1>; 22% |LAz←H1>; 22% |LAz←H3>; 17% |LAz←H2>; …

[a] Excited state. [b] Oscillator strength. [c] MOs involved in the transitions, only one-electron transitions with contributions 
greater than 10% are included. H and L are used to denote the HOMO and LUMO of the entire molecule, respectively. The one-
electron transition between the HOMO and LUMO of the BODIPY core are highlighted in bold. A superscript “Az” is used to 
denote MOs that are localized primarily on the azulene rings.
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