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Figure S1. Calculated potential energy surfaces (wB97X-D/aug-cc-pVDZ level of theory) for torsion
about A and B bonds (see Figure 1 in the manuscript). Conformers C and D correspond to torsion
about A and B, starting from the alternative conformer of the non-rotating bond. (a) 1 (So), (b) 1 (S1),
(c) 3 (Sg), and (d) 4 (S;). Potential energy surfaces for 2 are very similar to 1. In all cases, ground
electronic state (Sy) barriers are 20—25 kJ mol! (relative to lowest energy starting isomer). On the
other hand, excited state barriers (S, electronic state) are larger at 40—90 kJ mol’. These are gas
phase calculations; relative energies of the conformations and barriers may be influenced by
solvation. However, these calculations are consistent with our arguments of multiple conformations
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Figure S2. Solvent quenching effect studied for 3 in THF/EtOH mixtures. (a) Normalised emission
spectra showing an initial red shift in emission until xgo4= 0.36 followed by an increasing blue shift to
Xeron=1. (b) Emission spectra highlighting the decrease in fluorescence quantum yield until xg,on= 0.36
where the quenching is =90% complete, and (c) Summary of the solvent quenching and spectral
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Figure S3. Temperature-dependent emission spectra for: (a) 1 and (b) 2 in ethanol and (c) 3 in
2MTHF as a function of temperature. The inset in (d) highlights the initial red shift in the emission
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Figure S4. Emission intensity and wavelength as a function of temperature of 3 in 2MTHF. The shape
of the curves indicates a biphasic temperature dependence. For intensity, red, an initial slower

increase as the temperature is decreased but accelerated for T<150 K. Emission spectral shift (black)
shows on cooling an initial red shift until 7=210 K, followed by a blue shift at lower temperatures.....7

Figure S5. Arrhenius plots (In (k,,) vs. T1) obtained for 1 - 3 in ethanol assuming a single dominant
non-radiative decay rate (k,,), determined using knr = krlef - 1¢f0, where k, is the radiative decay
rate and ©/0 is the limiting fluorescence quantum yield at low temperature. ...........cccocoeveveerreeennns 7

Figure S6. The fluorescence excitation and emission spectra in ethanol at T=77 K: (a) 1, (b) 2, and (c)
3. The spectra exhibit vibronic structure associated with the Sy ¢ S; transition, with some degree of
a mirror-image relation between fluorescence and absorption. ........ccccccovveiiiciiiie e, 8

Figure S7. Franck-Condon-Herzberg-Teller (FCHT) simulation of absorption (red) and emission (blue)
spectra assuming T = 77 K (dashed lines) compared with experiment (solid lines): (a) 1, (b) 2, (c) 3.
Each simulated line was convoluted with a 135 cm™? FHWM Gaussian function, and were all summed
to produce the total simulated spectrum. The simulations were translated so that that the maximum
had the same wavelength as the experimental spectrum. The translations correspond to (a) 16 nm
(abs) and 17 nm (ems), (b) 3 nm (abs) and 21 nm (ems), and (c) 6 nm (abs) and 3 nm (ems). The
FCHT simulation reproduces the non-mirror image symmetry of the absorption-emission profiles.....9

Figure S8. Fluorescence decay of 3 in EtOH recorded using femtosecond fluorescence up-conversion.
Fluorescence emission monitored at three wavelengths as indicated in the inset, and the risetime
indicated at the red side of the SPECLIUML. ..o e s 10

Table S1. Fluorescence up-conversion lifetimes (t) with the associated pre-exponential factors (a)
and percentage contributions (wt%) for nitro-Kaede in EtOH at three wavelengths. (t,) corresponds
to amplitude weighted average [ifetime. ... 10

Figure S9. Transient absorption spectra recorded at a series of pump-probe delay times for (a) 1 in
EtOH, and (b) 1 in THF. Steady-state absorption and emission spectra are shown for comparison of
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Figure S10. Global biexponential fit of kinetic traces of (a) 1 (b) 2 and (c) 3 in ethanol and (d) 1, (e) 2
and (f) 3in THF at selected Wavelenghs. ........cuii i e rare e e saaeeeaes 12

Figure S11. Evolution associated difference spectra (EADS) for 1 in (a) EtOH, and (b) THF................. 13

Figure S12. Evolution associated difference spectra (EADS) for (a) 2 and (b) 3 in EtOH, and (c) 2 and
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Figure S1. Calculated potential energy surfaces (wB97X-D/aug-cc-pVDZ level of theory) for torsion
about A and B bonds (see Figure 1 in the manuscript). Conformers C and D correspond to torsion about
A and B, starting from the alternative conformer of the non-rotating bond. (a) 1 (Sg), (b) 1 (S1), (c) 3 (So),
and (d) 4 (S,). Potential energy surfaces for 2 are very similar to 1. In all cases, ground electronic state
(Sp) barriers are 20—25 kJ mol? (relative to lowest energy starting isomer). On the other hand, excited
state barriers (S; electronic state) are larger at 40—90 kJ mol®. These are gas phase calculations;
relative energies of the conformations and barriers may be influenced by solvation. However, these
calculations are consistent with our arguments of multiple conformations in solution exist for 1 and 2.
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Figure S2. Solvent quenching effect studied for 3 in THF/EtOH mixtures. (a) Normalised emission spectra
showing an initial red shift in emission until xgon= 0.36 followed by an increasing blue shift to Xgon=1.
(b) Emission spectra highlighting the decrease in fluorescence quantum yield until Xgop= 0.36 where
the guenching is =90% complete, and (c) Summary of the solvent quenching and spectral shifts as a
function of Xeon.
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Figure S3. Temperature-dependent emission spectra for: (a) 1 and (b) 2 in ethanol and (c) 3 in 2MTHF
as a function of temperature. The inset in (d) highlights the initial red shift in the emission spectra until
T=210K.
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Figure S4. Emission intensity and wavelength as a function of temperature of 3 in 2MTHF. The shape of
the curves indicates a biphasic temperature dependence. For intensity, red, an initial slower increase
as the temperature is decreased but accelerated for 7<150 K. Emission spectral shift (black) shows on
cooling an initial red shift until T=210 K, followed by a blue shift at lower temperatures.
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Figure S5. Arrhenius plots (In (k,,) vs. T1) obtained for 1 - 3 in ethanol assuming a single dominant non-
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Figure S6. The fluorescence excitation and emission spectra in ethanol at T=77 K: (a) 1, (b) 2, and (c)
3. The spectra exhibit vibronic structure associated with the Sy ¢ S; transition, with some degree of a
mirror-image relation between fluorescence and absorption.
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Figure S7. Franck-Condon-Herzberg-Teller (FCHT) simulation of absorption (red) and emission (blue)
spectra assuming T = 77 K (dashed lines) compared with experiment (solid lines): (a) 1, (b) 2, (c) 3.
Each simulated line was convoluted with a 135 cm™* FHWM Gaussian function, and were all summed
to produce the total simulated spectrum. The simulations were translated so that that the maximum
had the same wavelength as the experimental spectrum. The translations correspond to (a) 16 nm
(abs)and 17 nm (ems), (b) 3 nm (abs) and 21 nm (ems), and (c) 6 nm (abs) and 3 nm (ems). The FCHT
simulation reproduces the non-mirror image symmetry of the absorption-emission profiles.
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Figure S8. Fluorescence decay of 3 in EtOH recorded using femtosecond fluorescence up-conversion.
Fluorescence emission monitored at three wavelengths as indicated in the inset, and the risetime
indicated at the red side of the spectrum.

Table S1. Fluorescence up-conversion lifetimes (t) with the associated pre-exponential factors (a) and
percentage contributions (wt%) for nitro-Kaede in EtOH at three wavelengths. (1) corresponds to
amplitude weighted average lifetime.

Emission | a; (wt.%) 7. /ps o, (Wt.%) T, /ps o (wt.%) 73 /ps (Tm)
wavelength /ps
(nm)
547 32(47.0) | 0.9 26(38.2) | 5 10 (14.7) | 22 6
584 -0.2 0.08 118 4.6 89 (42.9) 19.0 10
(0.10)° (57.0)
606 -0.32 0.05 11 (97) 8 - - 8
(2.8)¢

9negative pre-exponential factors indicate a rising component required to satisfactorily fit the decays
at 584 and 606 nm.
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Figure S9. Transient absorption spectra recorded at a series of pump-probe delay times for (a) 1 in
EtOH, and (b) 1 in THF. Steady-state absorption and emission spectra are shown for comparison of
GSB and SE.
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Figure S10. Global biexponential fit of kinetic traces of (a) 1 (b) 2 and (c) 3 in ethanol and (d)
1, (e) 2 and (f) 3 in THF at selected wavelengths.
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Figure S11. Evolution associated difference spectra (EADS) for 1 in (a) EtOH, and (b) THF.
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Figure S12. Evolution associated difference spectra (EADS) for (a) 2 and (b) 3 in EtOH, and (c) 2 and (d)
3in THF. The EADS were obtained by global fit of the kinetic traces.
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