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Figure S1.'H NMR spectra of PDI-TAB
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Figure S2. 13C NMR spectra of PDI-TAB
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Figure S3. Absorption (top) and emission (bottom) spectra of PDI-TAB in solvents of different polarity
(Concentration = 10 uM, A¢, = 490 nm)

Figure S4. Ground state DFT optimized structure PDI-TAB (Atom color codes: C- black, N - Blue, B-Magenta, O
- Red and hydrogen atoms are omitted for clarity)
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Figure S5. ESP surface diagram of PDI-TAB (Atom color codes: C- black, N - Blue, B-Magenta, O - Red and
hydrogen atoms are omitted for clarity)
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Figure S6. UV-Vis absorption spectra of PDI-TAB at different concentrations
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Figure S7. Time resolved emission decay profiles for PDI-TAB at different concentrations, 10 M (top left),
10* M (top middle), 10" M (top right), 10-® M (bottom left), 107 M (bottom middle) and 108 M (bottom right);
(Aex = 450 nano-LED was used for TRF measurements and the corresponding emission wavelengths are shown

in the graphs)

Figure $8. SEM image of thin films of PDI-TAB. Drop casted using 10-3 M solution in dichloromethane



Figure S9. SEM images of self-assemblies of PDI-TAB formed by injecting 10* M (top) 10> M (bottom)
dichloromethane solution to MeOH solvent.



Figure S10. Time resolved emission decay profiles of PDI-TAB in the solid state (A = 450 nano-LED was used

for TRF measurements)

|Table S1. Photophysical data of PDI-TAB in solid state (A, = 460 nm for emission spectral measurements
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Figure S11. Cyclic voltammogram traces of PDI-TAB in DCM with 0.1 M TBAFPF; as supporting electrolyte. At
scan rate of 100 mV/s. Glassy carbon, platinum and calomel were used as working electrode, counter electrode
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Figure S12. Plot of concentration of TBAF versus relative fluorescence intensity changes of PDI-TAB {(F,-
F)/F}, up on addition of increasing concentrations of TBAF.

Fo/F=1+Ks[Q],

Where, Fy and F are the steady-state fluorescence intensities in the absence and presence of the TBAF,
respectively. [Q] is the concentration of quencher and Ky is the Stern-Volhmer constant.

Table S2. Photophysical data of PDI-TAB and PDI-TAB++2F  (PDI-TAB after addition of 5 equivalents of
fluoride) in dichloromethane solution (A, = 490 nm for emission spectral measurements and 450 nano-LED
was used for TRF measurements)

q)F (%) T (ns) kr * 106 (S-l) knr* 106 (S-l)
PDI-TAB 89.0 4.72 188.70 23.32
PDI-TAB++2F 11.3 4.37 25.86 202.97

Following equations have been used for the calculation of k; and ky; { &r = k; /(k+kn)} and {t = 1/(k+ky)},
where ¢r is the fluorescence quantum yield, T is the average life time and k, and k,, are the radiative and non-
radiative decay rate constants, respectively.!
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Figure S13. Luminescence changes associated with PDI-TAB (Concentration of PDI-TAB = 10 pM, A, = 460
nm) in the presence of various interfering anions (used as their tetrabutylammonium (TBA) salts, 2 uL = 0.5
equivalents).

Table S3. Optimized geometry coordinates of PDI-TAB at ground state

C 1.48357557 -1.65085071 -1.71743840
C 2.88173271 -1.63997185 -1.71069995
H 3.43873548 -2.28261830 -2.38352682
C 3.57511183 -0.81020133 -0.84520197
c 3.56968201 0.887891¢68 0.92255557
C 2.87009365 1.71572752 1.78498661
H 3.42224228 2.36018678 2.46011063
C 1.47168112 1.72259339 1.78605543
H 0.97208291 2.38673436 2.48029715
C 0.73770666 -0.83589308 -0.86326234
C 1.43239595 0.03583269 0.03435385
C 2.86189494 0.03786964 0.03732099
C 0.73133672 0.90553141 0.92901184
C 5.05406554 -0.82322788 -0.86072321
@) 5.70592031 -1.53808778 -1.61107477
N 5.70033913 0.04104313 0.04327960
C 5.04897193 0.90479742 0.94359535
0 5.69662505 1.62218754 1.69524575
C -1.48555555 1.74945654 1.74881996
C -2.88387863 1.74197587 1.73812958
H -3.44094007 2.40110275 2.39478204
C -3.57717877 0.893358¢64 0.89092064
C -3.57022892 -0.83836365 -0.84350302
C -2.87059282 -1.68445590 -1.68796956
H -3.42269388 -2.34545154 -2.34691638
C -1.47236263 -1.68702421 -1.69272694
H -0.97252429 -2.36867828 -2.36956798
C -0.73905925 0.91150111 0.91769608
C -1.43363403 0.03129435 0.02827060
C -2.86311988 0.02877686 0.02523308
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Table S4. Optimized geometry coordinates of PDI-TAB+2F-at ground state
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H -12.84578682 -6.20219200 1.11701961
H -13.39322899 -5.42709931 2.61473704
C 10.46772221 -2.72815350 -0.45881818
H 9.69144120 -2.56238429 0.29454202
H 10.26789218 -2.01197079 -1.26158991
H 10.32512445 -3.73479505 -0.86882243
C 14.47039744 -0.21855918 1.65211288
H 15.54012824 -0.42977243 1.76851114
H 14.36052611 0.65834593 1.00824940
H 14.06528103 0.06490540 2.62750076
C 14.74232167 -5.10035718 0.57737092
H 14.09450389 -5.98436190 0.57645144
H 15.37574536 -5.16384481 -0.318888¢68
H 15.41005901 -5.17254912 1.44414040
C 12.83513919 -0.20449093 -2.20115384
H 13.61178512 -0.84773526 -1.77461159
H 11.89486388 -0.75466567 -2.11186128
H 13.05108293 -0.08322857 -3.26945967
C 11.60629532 3.08030090 1.59360998
H 10.60927659 2.65089066 1.72968454
H 12.20644175 2.72606847 2.43586657
H 11.52159955 4.17148189 1.66344436
C 13.79111477 4.69315055 -2.61066280
H 14.43104406 4.34340042 -3.42842059
H 12.97418332 5.27336947 -3.06228302
H 14.37635867 5.39252503 -2.00107423
H 0.88045702 3.22629367 1.28078440
H -0.89246431 -3.01562958 -1.51413554
F -11.89270378 0.00426275 -2.11526100
F 11.80056402 0.44383975 2.14530182
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Figure S14. Experimental and simulated absorption spectra of PDI-TAB, before (left) and after addition of
fluoride anion (middle). Comparison of simulated absorption spectra PDI-TAB before and after complexation
of fluoride anion (right).



Table S5. Summary of dominant electronic transitions of PDI-TAB and PDI-TAB+2F- obtained from TD-DFT
calculations

Compound Excited E/eV E/nm f Dominant transitions
State (percentage contribution)
1 2.3075 537.30 | 1.1289 HOMO ->LUMO (100%)
2 2.5059 494.78 | 0.0000 HOMO-1 ->LUMO (100%)
PDI-TAB 3 2.5204 491.93 | 0.0000 HOMO-2 ->LUMO (100%)
19 3.5369 350.55 | 0.1121 HOMO-1 ->LUMO+2 (95%)
20 3.5571 348.56 | 0.0662 HOMO-15 ->LUMO (5%)

HOMO-13 ->LUMO (79%)
HOMO-13 ->LUMO (5%)
HOMO ->LUMO+6 (5%)

1 1.6949 731.50 | 0.0000 HOMO ->LUMO (99%)

2 1.7068 726.43 | 0.0000 HOMO-1 ->LUMO (99%)
3 1.8351 675.61 | 0.0001 HOMO-2 ->LUMO (100%)

PDI-TAB+2F-
4 1.8363 675.20 0.0001 HOMO-3 ->LUMO (100%)
11 2.3165 535.21 | 1.0746 HOMO-10 ->LUMO (100%)
13 2.6327 470.95 0.0066 HOMO-12 ->LUMO (98%)
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