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Figure S1. Thermal ellipsoid plot of neutral EPT (a), 3,7-DMeEPT (b), 1,9-DMeEPT (c), 3,7-BCF:EPT (d),
and 1,9-DMe-3,7-BCF3EPT (e). Radical cation forms of EPT-SbCls (f), 3,7-DMeEPT-SbCls (g), 1,9-
DMeEPT-SbCls (h), 3,7-BCFsEPT-SbClg (i), and 1,9-DMe-3,7-BCFsEPT-SbCls. Obtained by single crystal
X-ray diffraction. Note: The unit cell for BCF3EPT contains two molecules and 3,7-DMeEPT-SbCls contains
two SbCls anions; only one is displayed here.
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Figure S2. Cyclic voltammograms of the first oxidation event of EPT, 3,7-DMeEPT, 1,9-DMeEPT, 3,7-
BCF3EPT, and 1,9-DMe-3,7-BCFsEPT at 1 mM in 0.1 M nBusNPFs in DCM, recorded at a scan rate of 100

mV/s. Voltammograms were calibrated to CpzFe+° at 0 V, using ferrocene (CpzFe) or decamethylferrocene
(Cp*2Fe) as an internal reference.
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Figure S3. Cyclic voltammograms of EPT, 3,7-DMeEPT, 1,9-DMeEPT, 3,7-BCF3;EPT, and 1,9-DMe-3,7-
BCFsEPT at 1 mM in 0.1 M nBusNPFs in DCM, containing ferrocene (CpzFe) or decamethylferrocene

(Cp*2Fe) as an internal reference (the reference used is noted in the figure), recorded at a scan rate of 100
mV/s.
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Figure S4. Cyclic voltammograms of EPT, 3,7-DMeEPT, 1,9-DMeEPT, 3,7-BCF3;EPT, and 1,9-DMe-3,7-

BCFsEPT at 1 mM in 0.1 M nBusNPFg in DCM, recorded at a scan rate of 100 mV/s. The potential is
calibrated to CpzoFe+0at 0 V.
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Figure S5. Cyclic voltammograms of 3,7-DMeEPT (a), EPT (c), 1,9-DMeEPT (e), and 3,7-BCF3;EPT (g) at
1 mMin 0.1 M nBusNPFs/DCM at scan rates of 25, 50, 75, 100, 200, 300, 400 and 500 mV s-1. Additionally,
the corresponding Randles-Sevcik plots are shown for 3,7-DMeEPT (b), EPT (d), 1,9-DMeEPT (f), and 3,7-
BCF3EPT (h).



Table S1. Adiabatic ionization potentials (AIP) from density functional theory calculations performed with
the B3LYP functional at the 6-311g(d,p) level of theory, half-wave first oxidation potentials (E12°+) vs.
Cp2Fe%+, peak current ratios for E1,29+, and diffusion coefficients of neutral and radical cation forms of EPT,
3,7-DMeEPT, 1,9-DMeEPT, 3,7-BCFsEPT, 1,9-DMe-3,7-BCFs;EPT, from electrochemical measurements
performed at 1 mM in 0.1 M nBusNPFg in DCM. Absorption maxima for the neutral and radical cation forms
in DCM.

Compound AIP (eV) E120+ Peak Diffusion Absorption maxima (nm)*
(V) Current Coefficient (x105
VS. Ratio cm?2/s)
CpzFe®+ | (Ipa/lpc) | neutral radical neutral radical cation
atoVv cation
EPT 6.48lal 0.27 0.99 1.12 1.05 312 516, 692, 774, 865
3,7-DMeEPT 6.24[al 0.13 1.00 0.86 0.75 316 552, 695 760, 852
3,7-BCF3EPT 7.06(@l 0.61 1.02 0.81 0.83 319 446, 499, 695 760, 847
1,9-DMeEPT 6.68lal 0.53 1.02 0.98 0.91 298 394, 574, 965
1,9-DMe-3,7- 7.22 0.88 1.05 0.81 0.52 308 392, 545, 945
BCFsEPT

[a] Ref. 1, *The most intense peak is bolded.

Table S2. Comparing butterfly angles from DFT calculations and X-ray crystallography for all compounds
in their neutral and radical cation forms. DFT calculations were done at the B3LYP/6-311G(d,p) level of
theory. Radical cations salts had hexachloroantimonate (SbCle’) as a counter ion.

Compound Butterfly angles [°] (neutral) Butterfly angles [°] (radical cation)
DFT experimental DFT experimental
EPT 138.714 136.8 171.40 174.80
3,7-DMeEPT 138.84 149.31@ 171.11@ 174.9
1,9-DMeEPT 143.11@ 146.514 156.64 164.9
3,7-BCFsEPT 139.714 144.5-152.1[abl 171.11@ 164.51
1,9-DMe-3,7-BCF:EPT 142.8 140.5 156.9 162.8

[a] Ref. 1, [b] Multiple molecules in asymmetric unit.
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Figure S6. UV-vis absorption spectra of neutral phenothiazines at 0.2 mM in DCM. UV-vis absorption
spectra were recorded using 10 mm path length quartz cuvettes.
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Figure S7. UV-vis absorption spectra of EPT-SbCls (a), 3,7-DMeEPT-SbCls (b), 1,9-DMeEPT-SbCls (c),
3,7-BCF3EPT-SbCls (d), and 1,9-DMe-3,7-BCFsEPT-SbCls (e), radical cations at 0.2 mM in DCM, and a
plot of absorbance vs. time for radical cations in DCM (f), collected at 5,15, 30, 60, 120, 180, 240, and 300
min. The absorption intensity was monitored at absorption maxima of each radical cation (provided in Table
S1). UV-vis absorption spectra were recorded using 10 mm path length quartz cuvettes.
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Figure S8. Solid state stability of EPT-SbCls on day 0, 7, 14, and 21 following storage in glass vials, placed
in the glove box in the light and on a bench top in the light. Normalized absorbance intensity at 516 nm vs.
time for EPT-SbClg (a). UV-vis absorption spectra of EPT-SbCls, stored in the glove box (b), on bench top
(c) at 0.2 mM in DCM. UV-vis absorption spectra were recorded using 10 mm path length quartz cuvettes.
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Figure S9. 'H NMR spectrum of 1,9-DMe-3,7-DBrPT in DMSO-d.
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Figure S$10. '3C NMR spectrum of 1,9-DMe-3,7-DBrPT in CDCls.
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Figure S11. 'H NMR spectrum of 1,9-DMe-3,7-DBrEPT in DMSO-¢k.
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Figure S12. 13C NMR spectrum of 1,9-DMe-3,7-DBrEPT in CDCls.
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Figure S13. 'H NMR spectrum of 1,9-DMe-3,7-BCF3EPT in DMSO- .
1,9-DMe-3,7-BCF3EPT e 5R2588¢RR28Y o u =
2 SERARRNENANR E EAR=
N e | ||
cDCiB
| iJ
200 190 180 170 160 150 140 130 120 110 100 o0 80 70 60 50 40 30 20 10 -10
f1 (pom)

Figure S14. 13C NMR spectrum of 1,9-DMe-3,7-BCF3EPT in CDCls.
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Figure S15. '9F NMR spectrum of 1,9-DMe-3,7-BCF3EPT in CDCls.
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Figure S16. °F NMR spectrum of 1,9-DMe-3,7-BCF3EPT in CDCls using hexafluorobenzene as the
internal standard (-164.9 ppm).



Computational Studies
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1,9-DMe-3,7-BCF;EPT-SbCls
radical-cation state (+1,2); total energy: —1747.0885279 a.u.; zero negative frequencies
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