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Figure ESI-1. 1H NMR spectrum of BODIPY-luminol recorded in d6-DMSO (* = residual DMSO 

signal; $ = H2O; 
# = silicone grease). 

 

Figure ESI-2. 13C NMR spectrum of BODIPY-luminol recorded in d6-DMSO (* = residual 

DMSO signal). 

150 100 50 0

1
5

1
.8

3
3

1
5

4
.7

8
0

1
6

1
.5

4
7

1
5

0
.8

2
9

1
4

2
.8

2
6

1
3

8
.7

2
6

1
3

4
.1

4
6

1
3

1
.0

8
1

1
2

6
.8

2
4

1
2

9
.9

1
9

1
2

7
.6

3
3

1
2

1
.3

4
2

1
1

6
.6

4
7

1
1

0
.6

4
0

1
0

9
.7

3
3

4
9

.0
5

2

1
4

.3
8

9

 (ppm)

*

1
4

.2
6

2

8 7 6 5 4 3 2 1 0

12 11

H
a

H
f

$

*

#

H
iH

k

H
g

H
e
+H

h

H
c

H
j

 ppm

H
b
+H

d



3 
 

 

Figure ESI-3. UV/Vis spectra of luminol, BODIPY-COOH and BODIPY-luminol cassette 

recorded in pH 10 Na2CO3:NaHCO3 buffer. 
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Figure ESI-4. Overlay of electronic absorption and chemiluminescence spectra of Luminol 

recorded in pH 10 Na2CO3:NaHCO3 buffer. 

 

 

 

 

Figure ESI-5. Overlay of normalized luminol chemiluminescence and BODIPY absorption 

recorded in pH 10 Na2CO3:NaHCO3 buffer. Integration of spectral overlap indicates a 23% 

chemiluminescent resonance energy transfer (CRET) compatibility. 
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Computational analysis  

Computational experiments were carried out using density functional theory (DFT) with the 

B3LYP functional as implemented in the Spartan ‘14 program package.2 The 6-31g* basis set 

was used for all C, H, N, O, B and F elements.3, 4 A vibrational frequency analysis was carried 

out in order to confirm the minimum-energy geometry. 

 

Figure ESI-6. Energy level alignment of luminol (chemiluminescent dicarboxy reactive 

intermediate), meso-(4-carboxyphenyl)BODIPY and the BODIPY-luminol dyad calculated by 

DFT (B3LYP/6-31g*) using Spartan ’09 Wavefunction software. 

 

References 

1. G. R. Fulmer, A. J. M. Miller, N. H. Sherden, H. E. Gottlieb, A. Nudelman, B. M. Stoltz, J. E. 
Bercaw and K. I. Goldberg, Organometallics, 2010, 29, 2176-2179. 

2. Y. Shao, L. F. Molnar, Y. Jung, J. Kussmann, C. Ochsenfeld, S. T. Brown, A. T. B. Gilbert, L. 
V. Slipchenko, S. V. Levchenko, D. P. O'Neill, R. A. DiStasio, Jr., R. C. Lochan, T. Wang, G. 
J. O. Beran, N. A. Besley, J. M. Herbert, C. Y. Lin, T. Van Voorhis, S. H. Chien, A. Sodt, R. P. 
Steele, V. A. Rassolov, P. E. Maslen, P. P. Korambath, R. D. Adamson, B. Austin, J. Baker, 
E. F. C. Byrd, H. Dachsel, R. J. Doerksen, A. Dreuw, B. D. Dunietz, A. D. Dutoi, T. R. Furlani, 
S. R. Gwaltney, A. Heyden, S. Hirata, C.-P. Hsu, G. Kedziora, R. Z. Khalliulin, P. Klunzinger, 
A. M. Lee, M. S. Lee, W. Liang, I. Lotan, N. Nair, B. Peters, E. I. Proynov, P. A. Pieniazek, Y. 
M. Rhee, J. Ritchie, E. Rosta, C. D. Sherrill, A. C. Simmonett, J. E. Subotnik, H. L. 

Luminol BODIPY-COOH BODIPY Luminol

-7

-6

-5

-4

-3

-2

-1

0

1

LUMO

 

E
n
e
rg

y
 (

e
V

)

HOMO

LUMO

HOMO

LUMO

HOMO

HOMO

H-1

LUMO

L+1

LUMO

L+1

LUMO

L+1

HOMO

H-1

HOMO

H-1

L+2

L+3

H-2

H-3



6 
 

Woodcock, III, W. Zhang, A. T. Bell, A. K. Chakraborty, D. M. Chipman, F. J. Keil, A. 
Warshel, W. J. Hehre, H. F. Schaefer, III, J. Kong, A. I. Krylov, P. M. W. Gill and M. Head-
Gordon, Phys. Chem. Chem. Phys., 2006, 8, 3172-3191. 

3. Harihara.Pc and J. A. Pople, Theoretica Chimica Acta, 1973, 28, 213-222. 
4. M. M. Francl, W. J. Pietro, W. J. Hehre, J. S. Binkley, M. S. Gordon, D. J. Defrees and J. A. 

Pople, J. Chem. Phys., 1982, 77, 3654-3665. 
5. Y. Yue, Y. Guo, J. Xu and S. Shao, New J. Chem., 2011, 35, 61-64. 


