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Figure S1: 1H NMR spectra of 3 in CDCl3.
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Figure S2: 13C NMR spectra of 3 in CDCl3.
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Figure S7: 19F NMR spectra of 5 in CDCl3.
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Figure S8:. Mass spectrum of 5.

Figure S9: 1H NMR spectra of 6 in CDCl3.
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Figure S10: 13C NMR spectra of 6 in CDCl3.
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Figure S11: 19F NMR spectra of 6 in CDCl3.
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Figure S12: Mass spectrum of 6.
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Figure S13: 1H NMR spectra of 7 in CDCl3.
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Figure S16: Mass spectrum of 7.
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Figure S19: 19F NMR spectra of 8 in CDCl3.
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Figure S20: Mass spectrum of 8.
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Figure S23: 19F NMR spectra of 9 in CDCl3.
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Figure S24: Mass spectrum of (9).

NN
B

F F

N
N

II

Figure S25: 1H NMR spectra of 10 in CDCl3.
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Figure S26: 13C NMR spectra of 10 in CDCl3.
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Figure S27: 19F NMR spectra of 10 in CDCl3.
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Figure S28: Mass spectrum of 10.

Figure S29: Overlaid low temperature (77K) emission spectra of 1,10-phenanthrolyl BODIPY-
based derivatives (5-7) in butyronitrile:propionitrile (5:4 v/v).
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Figure S30: Overlaid low temperature (77K) emission spectra of 2,2’-bipyridyl BODIPY-based 

derivatives (8-10) in butyronitrile:propionitrile (5:4 v/v).

Figure S31: Normalised solid state emission spectra of (left) 5-7 and (right) 8-10 after 473 nm 

excitation using Raman spectroscopy.  Solid state samples were simply deposited on a glass 

microscope slide and resulting fluorescence spectra were recorded.
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Figure S32: Overlaid absorbance spectra of 1,10-phenanthrolyl BODIPY-based derivatives (5-
7) in H2O (10 μM concentrations).
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Figure S33: Overlaid absorbance spectra of 2,2’-bipyridyl BODIPY-based derivatives (8-10) in 
H2O (10 μM concentrations).
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Figure S34: Absorbance and emission spectra (inset) of (A) 1,10-phenanthrolyl BODIPY-
based derivatives (5-7) and (B) 2,2’-bipyridyl BODIPY-based derivatives (8-10) in DCM (10 
µM). Emission spectra were recorded by exciting each sample at its maximum visible 
absorbance and slit widths were kept constant at 2.5 nm.  
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Figure S35 Singlet excited state energies for 8 (H2), 9 (Br2) and 10 (I2) and the electron 
density difference maps for 8 (left) and 10 (right); levels indicated in blue are BODIPY to 
bipyridyl charge-transfer in character while black indicates BODIPY-based states. 
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Figure 36: Representative fluorescence and absorbance response of 1,3,5,7-tetramethyl-4-
bipyridyl-4,4'-difluoroboradiazaindacene (8) (10 μM concentration) on titration with A) 
copper(II) acetate, B) iron(II) chloride and C) zinc(II) acetate in acetonitrile, up to 3 molar 
equivalence. Excitation wavelength was 497 nm and emission slit widths were 2.5 nm. Insets 
shown the corresponding absorbance spectra.
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Figure S37: Overlaid fluorescent emission response of 5 (10 μM concentration) to A) Cu2+
 

metal ions, B) Fe2+
 metal ions and C) Zn2+ metal ions in acetonitrile. Excitation wavelength 

was 497 nm and emission slit widths were 2.5 nm. Molar equivalence of each metal ion to 
BODIPY molecule ranged from 0 to a maximum of 3 equivalences.
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Figure S38: Overlaid fluorescent emission response of 6 (10 μM concentration) to A) Cu2+
 

metal ions (5 nm slit widths), B) Fe2+
 metal ions and C) Zn2+ metal ions in acetonitrile. 

Excitation wavelength was 523 nm and emission slit widths were 2.5 nm. Molar equivalence 
of each metal ion to BODIPY molecule ranged from 0 to a maximum of 3 equivalences.
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Figure S39: Overlaid fluorescent emission response of 7 (10 μM concentration) to A) Cu2+
 

metal ions, B) Fe2+
 metal ions and C) Zn2+ metal ions in acetonitrile. Excitation wavelength 

was 529 nm and emission slit widths were 5 nm. Molar equivalence of each metal ion to 
BODIPY molecule ranged from 0 to a maximum of 3 equivalences.
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Figure S40: Overlaid fluorescent emission response of 9 (10 μM concentration) to A) Cu2+
 

metal ions, B) Fe2+
 metal ions and C) Zn2+ metal ions in acetonitrile. Excitation wavelength 

was 523 nm and emission slit widths were 2.5 nm. Molar equivalence of each metal ion to 
BODIPY molecule ranged from 0 to a maximum of 3 equivalences. 
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Figure S41: Overlaid fluorescent emission response of 10 (10 μM concentration) to A) Cu2+
 

metal ions, B) Fe2+
 metal ions and C) Zn2+ metal ions in acetonitrile. Excitation wavelength 

was 530 nm and emission slit widths were 5 nm. Molar equivalence of each metal ion to 
BODIPY molecule ranged from 0 to a maximum of 3 equivalences. 
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Figure S42: Representative Job plot of emission data, for compound 5 (data Fig S34 
B) on addition of  Fe2+, X is mole fraction of 5 (I is taken from emission intensity at 
511 nm) at a constant BODIPY concentration of 10 μM (1 equiv.) in CH3CN solution at 
room temperature.
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Figure S43:  Fluorescence (background) images and Raman intensity images of live HMEC-1 
cells.  Shown are results obtained for control cells and BODIPY (5 and 7) stained cells.  Cells 
were incubated with 10 μM of each dye for 24 h prior to obtaining Raman spectra.  A 532 
nm laser line was used to excite the compounds.  A sampling step of 0.4 µm and integration 
time of 0.7-1.0 s was used to obtain the Raman spectra.
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Figure S44:  Fluorescence background images and Raman generated intensity images of 
fixed HMEC-1 cells.  Shown are results obtained for control cells and BODIPY (5 and 7) 
stained cells.  Cells were incubated with 10 μM of each dye for 24 h and were fixed using 2.5 
% glutaraldehyde prior to obtaining Raman spectra.  A 532 nm laser line was used to excite 
the compounds.  A sampling step of 0.4 µm and integration time of 0.7-1.0 s was used to 
obtain the Raman spectra.


