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1. Materials and methods.

Cso buckminsterfullerene (+99.95%) was purchased from BuckyUSA (Bellaire, TX). Toluene,
benzonitrile (PhCN) and 1,2-dichlorobenzene (0-DCB) were purchased from Aldrich Chemicals
(Milwaukee, WI). Anhydrous solvents, where indicated, were dried using standard techniques. All
other chemicals were used as received. Chromatographic purifications were performed using
silica gel 60 VWR (particle size 0.040-0.063 mm) or basic activated alumina (Scharlab). Analytical
thin-layer chromatography was performed using Merck TLC silica gel 60 F254. 'H NMR spectra
were recorded as CDCIj; solutions on a Briker-Topspin AV 400 instrument. Chemical shifts are
given as 0 values. Residual solvent peaks were used as the internal standard (CHCI3; 6 = 7.27
ppm). 3C NMR chemical shifts are reported relative to the solvent peak (CDCl;, 6 = 77.00 ppm).
MALDI-TOF MS spectra were recorded on a VOYAGER DETM STR spectrometer form ABSciex
using Dithranol as matrix. ESI-QTOF MS spectra were recorded in a 3200 QTRAP Spectrometer
LC-MS/MS System from ABSciex. FT-IR spectra were recorded in an AVATAR 370 FT-IR Thermo
Nicolet spectrometer. Steady-state UV-Vis measurements were carried out on a Shimadzu UV
3600 spectrophotometer. For extinction coefficient determination, solutions of different
concentration were prepared in dichloromethane (DCM), HPLC grade, with absorbance between
0.1 and 1 using a 1 cm UV cuvette. Spectrochemical oxidation was carried out placing 3 mL of a
10-% M solution of the sample and adding increasing amounts of a concentrated solution of FeCls;
in dichloromethane. The volume of each addition was 3 uL. The emission measurements were
carried out on a Cary Eclipse fluorescence spectrophotometer. Cyclic and Oyster-Young square-
wave voltammetry measurements were performed in 0.1 M solutions of tetrabutylammonium
perchlorate in 1,2-dichlorobenzene:acetonitrile 4:1 as solvent. The concentration of the sample
was 10-3 M. Solutions were deoxygenated by bubbling argon through prior to each measurement,
which was run under argon atmosphere. Experiments were carried out in a one-compartment cell
equipped with a glassy carbon electrode, a platinum-wire counter electrode and an Ag/0.01 M
AgNO; as pseudo-reference electrode. All potentials were checked against the

ferrocene/ferrocenium couple (Fc/Fc*) after each experiment.
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2. Synthesis

Synthesis of 4. Under argon atmosphere, at 0 °C, 2 (166 mg, 0.16 mmol) was added over a
suspension of NaH (16 mg, 0.66 mmol) in dry dimethylformamide (35 mL). After 15 minutes, a
solution of 3 (120 mg, 0.33 mmol) in dry dimethylformamide (40 mL) was added and the mixture
was stirred for 18 hours at room temperature. Then a mixture of ice and concentrated HCI was
added and the solid formed was filtrated and washed with water. After drying, the crude was
purified by column chromatography (silica gel hexane/dichloromethane 3:7) to obtain aldehyde 4
as a red solid (82 mg, 42% vyield). '"H NMR (400 MHz, CDCl3) &6/ppm: 9.83 (s, 1H), 8.92 (d, 2H, J
=4.8 Hz), 8.77 (d, 2H, J= 4.8 Hz), 8.72 (s, 4H), 8.20 (d, 2H, J = 8.0 Hz), 7.84 (d, 2H, J = 8.0 Hz),
7.49 (d, 1H, J=16.2 Hz), 7.29 (bs, 6H), 7.26 (d, 1H, J = 16.0 Hz), 7.19 (d, 1H, J = 16.2 Hz), 6.93
(d, 1H, J = 16.0 Hz), 4.40 (bs, 8H), 2.64 (s, 9H), 1.87 (s, 6H), 1.86 (s, 12 H). '3C NMR (100 MHz,
CDCl3) 6/ppm: 179.1, 149.9, 149.8, 149.7, 142.3, 141.0, 139.8, 139.3, 139.1, 138.9, 138.2, 137 4,
136.2, 134.9, 132.0, 131.1, 131.0, 130.6, 129.0, 127.6, 127.2, 124.4, 121.1, 119.7, 118.8, 118.6,
118.1, 117.9, 115.2, 115.0, 65.4, 65.1, 64.9, 64.6, 21.8, 21.7, 21.5, UV-Vis (dichloromethane),
Amax/nm (log €): 422 (5.30), 478 (4.61), 550.5 (4.27). FT-IR (KBr) vicm~': 2980, 2914, 1645, 1440,

1079, 993. MS (MALDI-TOF) m/z: calculated for C7oHs5sN;,05S,Zn: 1162.31; found: 1162.47 (M*).

Synthesis of 1. Under argon atmosphere, a solution of 4 (70 mg, 0.06 mmol), Cgy (42 mg, 0.04
mmol mmol) and N-methylglycine (16 mg, 0.16mmol) in anhydrous chlorobenzene (36 mL) was
heated to reflux for 5 hours. After cooling to room temperature, the solvent was evaporated and
the crude was purified by column chromatography (silica gel, toluene:hexane 1:1) and gel
permeation chromatography (Biobeads SX1, toluene). The solid obtained was washed several
times with methanol and n-pentane to afford pure 1 as a red solid (50 mg, 44% yield). '"H NMR
(400 MHz, CDCl3) 6/ppm: 8.92 (d, 2H, J = 4.6 Hz), 8.76 (d, 2H, J = 4.6 Hz), 8.72 (s, 4H), 8.18 (d,
2H, J=8.0 Hz), 7.82 (d, 2H, J = 8.0 Hz), 7.47 (d, 1H, J = 16.0 Hz), 7.28 (s, 6H), 7.13 (d, 1H, J =
16.0 Hz), 7.02 (d, 1H, J = 16.0 Hz), 6.94 (d, 1H, J = 16.0 Hz), 5.43 (bs, 1H), 4.98 (d, 1H, J=9.2
Hz), 4.36—4.12 (m, 8H), 4.23 (d, 1H, J = 9.2 Hz), 2.96 (s, 3H), 2.63 (s, 9H), 1.87 (s, 6H), 1.86 (s,
12H). 3C NMR (100 MHz, CDCl3) d/ppm: 156.0, 153.7, 153.6, 153.1, 149.8, 149.7, 147.0, 146.6,

146.3, 146.2, 146.0, 145.9, 145.8, 145.6, 145.3, 145.2, 145.1, 145.1, 145.0, 144.9, 144.4, 144 1,
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142.9,142.7, 142.4, 142.3, 142.1, 142.0, 141.9, 141.7, 141.4, 139.9, 139.9, 139.8, 139.7, 139.6,
139.3, 139.3, 139.1, 139.0, 137.3, 137.1.136.5, 136.4, 135.6, 135.3, 135.2, 135.0, 132.1, 131.0,
130.6, 129.0, 128.2, 127.6, 125.9, 125.3, 125.0, 124.3, 120.0, 118.8, 118.5, 118.3, 116.2, 116.1,
115.6, 69.8, 68.8, 65.8, 65.0, 64.9, 53.4, 40.5, 32.2, 21.9, 21.8, 21.5. UV-Vis (PhCN ), Apa/nm
(log €): 432 (5.64), 484 (4.97), 564 (4.55), 607 (4.37). FT-IR (KBr) vicm™': 2914, 2848, 1655, 1438,
1202, 1082, 996, 797, 722. MS (MALDI-TOF) m/z: calculated for C13HgsNsO4S,Zn: 1909.36;

found 1910.69 (M-H"*).

Synthesis of Reference Compounds
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Scheme S1. Synthesis of reference compounds 5 and 6. Reagents and conditions: a) ‘BuOK in
THF at 0 °C. b) Dimethylformamide and phosphorus(V) oxychloride in 1,2-dichloroethane at
reflux. ¢c) BuOK in THF at 0 °C. d) Dimethylformamide and phosphorus(V) oxychloride in 1,2-

dichloroethane at reflux. €) Cgo and N-methylglycine in chlorobenzene at reflux.

Synthesis of $9. Under argon atmosphere, at 0 °C, potassium tert-butoxide (0.289 g, 2.58 mmol)
was added over a stirred solution of S7' (0.510 g, 5.2 eq) in dry THF (100 mL) and the mixture
was stirred for 15 minutes at the same temperature. After, $82 (1 g, 2.58 mmol) was added and

the mixture was allowed to warm to room temperature and stirred for 4 hours. The solvent was
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evaporated and dichloromethane and water added. Phases were separated and the organic
phase washed with water. The organic phases were dried and evaporated and the crude mixture
purified by column chromatography (alumina, toluene 1:1) to obtain 89 as a yellow solid. (0.44 g,
70% vyield). "H NMR (400 MHz, CDCl3) 6/ppm: 7.47 (d, 2H, J = 7.4 Hz), 7.34 (t, 2H, J = 7.4 Hz),
7.23 (t, 1H, J=7.4 Hz), 7.17 (d, 1H, J=16.2 Hz), 6.88 (d, 1H, J = 16.2 Hz), 6.24 (s, 1H), 4.29 (m,
2H), 4.23 (m, 2H). FT-IR (neat-ATR) vicm~': 1477, 1426, 1362, 1267, 1163, 1074, 960, 903, 751,

754, 583, 539. MS (ESI-QTOF) m/z: calculated for C14H1,0,S: 244.05; Found: 245.1 (M-H*).

Synthesis of S10. Under argon atmosphere, at 0 °C, phosphorus(V) oxychloride (0.4 mL, 3.6
mmol) was added over a solution of dimethylformamide (0.9 mL, 10.7 mmol) in dry
dichloromethane (30 mL) and the mixture was stirred for 15 min at this temperature. Over this
reaction mixture, at the same temperature, a solution of 89 (0.43 g, 1.8 mmol) in dry
dichloromethane (60 mL) was added dropwise, then the reaction mixture was heated to reflux for
3 hours. After this time, the reaction mixture was poured into ice and neutralized with a saturated
solution of NaHCO;. Phases were separated, and the organic phase was washed with water and
then dried and evaporated. The crude product was purified by column chromatography (alumina,
chloroform) to obtain $10 as a yellow solid (0.38 g, 80%). 'H NMR (400 MHz, CDCl3) 6/ppm: 9.89
(s, 1H),7.49(d, 2H, J=7.4 Hz), 7.36 (t, 2H, J=7.4 Hz), 7.29 (t, 1H, J= 7.2 Hz), 7.16 (d, 1H, J =
16.2 Hz), 7.10(d, 1H, J = 16.2 Hz), 4.37 (m, 2H), 4.36 (m, 2H). 3C NMR (100 MHz, CDCl;) 6/ppm:

179.4,148.7, 138.7, 136.2, 131.5, 128.7, 128.5, 128.0, 126.7, 117.2, 115.4, 65.3, 64.5.

Synthesis of Ph-2EDOTV (5). Under argon atmosphere, at 0 °C, NaH (60% dispersion in mineral
oil, 0.044 g, 1.1 mmol) was added dropwise over a stirred solution of $113 (0.16 g, 0.55 mmol) in
dry dimethylformamide (5 mL) and the mixture was stirred at the same temperature for 15
minutes. After, a solution of $10 (0.1 g, 0.37 mmol) in dry dimethylformamide (5 mL) was added
dropwise and the reaction was allowed to warm and stirred 16 hours at room temperature. After
this time a drop of water was added, and the solvent was evaporated under reduced pressure.
The crude product was purified by column chromatography (alumina, toluene) and the obtained
solid washed with cyclohexane to obtain 5 as a yellow solid (0.23 g, 82%). '"H NMR (400 MHz,
CDCl3) 6/ppm: 7.45 (d, 2H, J=7.6 Hz), 7.33 (t, 2H, J=7.6 Hz), 7.22 (t, 1H, J = 7.3 Hz), 7.17 (d,
1H, J = 16.1 Hz), 6.92 (d, 1H, J = 16.0 Hz), 6.86 (d, 1H, J = 16.0 Hz), 6.71 (d, 1H, J = 16.1 Hz),

6.21 (s, 1H), 4.30 (m, 4H), 4.28 (m, 2H), 4.22 (m, 2H). 3C NMR (100 MHz, CDCl3) &/ppm: 141.9,
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139.5, 139.0, 138.9, 137.4, 128.6, 127.1, 126.1, 125.9, 117.8, 117.4, 116.3, 115.9, 115.6, 115.1,
97.5, 64.9, 64.8, 64.7, 64.7. FT-IR (neat-ATR) vicm-':1505, 1445, 1356, 1264, 1173, 1174, 929,
755, 685. UV-Vis (dichloromethane) Amax/nm (log €): 312 (3.86), 424 (4.31). MS (ESI-QTOF) m/z:

calculated for C;,H1504S,: 410.06; Found: 410.3 (M*).

Synthesis of S12. Under argon atmosphere, at 0 °C, phosphorus(V) oxychloride (0.1 mL, 0.8
mmol) was added over a solution of dimethylformamide (0.2 mL, 2.5 mmol) in dry
dichloromethane (7 mL) and the mixture was stirred for 15 min at this temperature. Over this
reaction mixture, at the same temperature, a solution of 5 (0.17 g, 0.4 mmol) in dry
dichloromethane (10 mL) was added dropwise; then, the reaction mixture was heated to reflux for
3 hours. After this time, the reaction mixture was poured into ice and neutralized with a saturated
solution of NaHCO;. Phases were separated, and the organic phase was washed with water and
then dried and evaporated. The crude product was purified by column chromatography (alumina,
chloroform) and the solid obtained washed with cyclohexane to obtain $12 as a red solid (0.10 g,
55%). '"H NMR (400 MHz, CDCl;) 6/ppm: 9.88 (s, 1H), 7.47 (d, 2H, J=7.6 Hz), 7.34 (t, 2H, J =
7.5Hz), 7.25 (t, 1H, J=7.6 Hz), 7.20 (d, 1H, J=16.0 Hz), 7.16 (d, 1H, J = 16.0 Hz), 6.86 (d, 2H,
J=16.0 Hz), 4.36 (m, 8H). 3C NMR (100 MHz, CDCl;) 6/ppm: 192.5, 179.15, 140.9, 139.6, 138.2,
137.1, 128.7, 127.5, 127.2, 126.2, 121.10, 117.7, 117.6, 115.0, 114.9, 114.8, 65.4, 65.0, 64.8,
64.6. FT-IR (neat-ATR) vicm~": 1635, 1502, 1435, 1372, 1255, 1084, 957, 701, 669. MS (ESI-

QTOF) m/z: calculated for C3H1505S,: 438.06; Found: 439.9 (M-H*).

Synthesis of Ph-2EDOTV-Cg, (6). Under argon atmosphere, a solution of (39 mg, 0.09 mmol),
Ceo (192 mg, 0.27 mmol) and N-methylglycine (50 mg, 0.53 mmol) in anhydrous chlorobenzene
(15 mL) was heated to reflux for 4 hours. After cooling to room temperature, the solvent ws
evaporated and the crude was purified by column chromatography (silica gel, toluene). The solid
obtained was washed several times with methanol and n-pentane to afford pure 6 as a brown
solid (54 mg, 55% yield). '"H NMR (400 MHz, CDCI3/CS;, 1:1) 6/ppm: 7.40 (d, 2H, J=7.4 Hz), 7.30
(t,2H, J=7.7 Hz), 7.19 (t, 1H, J= 7.4 Hz), 7.11 (d, 1H, J = 16.1 Hz), 6.88 (d, 1H, J = 15.9 Hz),
6.81 (d, 1H, J = 15.9 Hz), 6.75 (d, 1H, J = 16.1 Hz), 5.42 (bs, 1H), 4,96 (d, 1H, J = 9.5 Hz), 4.29
(m, 8H), 4.23 (d, 1H, J = 9.5 Hz), 2.94 (s, 3H). '3C NMR (100 MHz, CDCI3/CS; 1:1) &6/ppm:155.9,
153.6, 153,5, 153.0, 147.2, 147.1, 146.5, 146.3, 146.2, 146.1, 146.0, 145.9, 145.8, 145.7, 145.6,

145.5, 145.4, 145.3, 145.2, 145.1, 145.0, 144.9, 144.5, 144.4, 144.2, 1441, 143, 142.8, 142.5,
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142.4,142.1, 142.0, 140.0, 139.9, 139.7, 139.6, 139.4, 139.0, 138.0, 137.2, 137.0, 136.5, 135.6,
135.3, 130.4, 128.5, 127.0, 126.0, 125.9, 118.3, 117.6, 116.4, 116.0, 115.9, 115.5, 69.6, 68.7,
64.8, 64.7, 40.3, 29.8. FT-IR (KBr) vicm=1:2923, 2857, 2771, 1584, 1432, 1356, 1081, 951, 736,
691, 520. UV-Vis (dichloromethane), Amax (l0g €): 321 (4.62), 435 (4.52) nm. MS (ESI-QTOF) m/z:
calculated for CgsH23NO4S,: 1185.1; Found: 1186.2 (M-H*).UV-Vis (dichloromethane), Anax (l0g

£): 321 (4.62), 435 (4.52) nm.
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Figure S1. '"H NMR (400 MHz, CDClI3), spectrum of compound 4.

o 1T
89'T¢
9,'1¢
LSV
T6'19 ]
£0°S9 |

10

20

GEGO |
06'bIT

30

TO'STT
ET'STT
06°LTT

G60°STT
YS'STT

TSSTT
0/4°6TT
mo..nN.:

70

e 1
MR 4~ 2

.v.n.hN.:

sy

80

ZCF
£6°8TT |
09°0€T |
SO'TET

90
5(ppm)

60°TET ]
00°CET |

100

06°VET ]
VTI'9€ET |

CC"/TT

110

,%0

ST'SET
S6'8ET |
SO0'6ET |
9T'6ET )W
9/'6ET

Py-1Y.¥ ™ ] \\

130

140

ccc*-.\

9TV T
89°6VT
6L'6VT
c8'6vT

50

160

QT |

Vo OVF

LO'6LT —

170

180

Figure S2. 3C NMR (100 MHz, CDCIl;) spectrum of compound 4.

S9



%T

" 500

94!
92!
90-
88-
86-
84-
821
80-
78.
4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)
Figure S3. FT-IR (neat-ATR) spectrum of compound 4.
100 2270833
90 |
80 4
70 |
60 4
z
g 50
40 |
25.0513
1164.4736
30 4 162.4752
830.3910 166 4773
20 |
239.0743 34.4313
253.0002
10 : 477.1676 9964248 S
20569 a55 0262
o s 98.4129 1195.4662
l 4atfsu4 36.3714 Rm? 5103
0 0k 1 L e ol & ol " i
219.0 575.4 9318 1288.2

Mass (m/z)

Figure S4. MS (MALDI-TOF) spectrum of compound 4.

S10



S11

Figure S6. '*C NMR (100 MHz, CDCl;) spectrum of compound ZnP-2EDOTV-Cg (1).
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Figure S14. '"H NMR (400 MHz, CDCl3) spectrum of compound Ph-2EDOTYV (5).
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Figure $15. '3C NMR (100 MHz, CDCls) spectrum of compound Ph-2EDOTV (5).
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Figure S16. FT-IR (neat-ATR) spectrum of compound Ph-2EDOTYV (5).
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Figure §25. MS (ESI-QTOF) spectrum of compound Ph-2EDOTV-Cg (6).
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3. Computational Methods.

Theoretical calculations were performed within the density functional theory (DFT) framework
through the Gaussian-16. A03 suite of programs.* Minimum-energy molecular structures were
obtained after full-geometry optimization using the popular hybrid exchange-correlation B3LYP5
functional with the Dunning’s correlation-consistent polarized double-zeta cc-pVDZ® basis set for
non-metal atoms and the effective core potential LANL2DZ basis set for zinc. Solvent effects
were included by means of the polarizable continuum model (PCM)8® with dichloromethane,
toluene and benzonitrile as solvents. Charged species as well as the lowest-lying triplet state
were optimized by using the unrestricted version of BSLYP (UB3LYP). Radical cations and anions
were calculated as doublet species whereas the dication and dianion of 1 were computed both
as closed-shell singlet and open-shell triplet species. For 12*, the triplet resulted to be 2.20 kcal
mol~' more stable than the singlet. For 12-, the closed-shell singlet was calculated 1.68 kcal mol-*
more stable than the triplet. lonization energies (IE) and electron affinities (EA) were calculated
as the difference between the total energies of the charged and neutral species at their respective
minimum-energy geometry. Time-dependent DFT (TDDFT)'%'" calculations of the lowest-lying
singlet and triplet excited states were performed to unveil the nature of the electronic excitations
giving rise to the absorption spectra of triad 1 and its constituting molecular fragments. Molecular

orbitals and spin densities were plotted by using the Chemcraft 1.8 software.'?
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4. Molecular geometry and orbitals
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Figure $26. Minimum-energy structures calculated for relevant molecules at the B3LYP/cc-
pVDZ+LANL2DZ(Zn) level of theory including solvent effects (dichloromethane in PCM). The

relative energies of different conformations are summarized.
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Figure S27. Frontier molecular orbital contours (isovalue = £0.03) calculated at the B3LYP/(cc-
pVDZ+LANL2DZ(Zn))+PCM(dichloromethane) level of theory.
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Figure S28. Energy diagram of the highest-occupied and lowest-unoccupied molecular orbitals
calculated at the B3LYP/(cc-pVDZ+LANL2DZ(Zn))+PCM(dichloromethane) level of theory.
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5. Electrochemical properties and calculated Mulliken charges
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Figure S29. Cyclic voltammetry of compound Ph-2EDOTYV (5).
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Figure S30. Oyster-Young square-wave voltammetry of compound Ph-2EDOTYV (5).
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Figure S31. Cyclic voltammetry of compound Ph-2EDOTV-Cg (6).
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Figure 32. Oyster-Young square-wave voltammetry of compound Ph-2EDOTV-Cg (6).

1,5x10°

0,01 — 1,0x10°

E: § 5,0x10°
-1,0x10° 00 =~

-5,0x10°

25 20 15 10 05 00 05 02 00 02 04 06 08 10 12
E(V) E (V)

Figure S33. Cyclic voltammetry of compound ZnP-2EDOTV-Cg, (1).
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Figure S34. Oyster-Young square-wave voltammetry of compound ZnP-2EDOTV-Cg (1).
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Table S1. Mulliken net charges (in elementary charge e units) accumulated on the three
molecular moieties (ZnP, 2EDOTV and NMFP) of triad 1 in neutral and charged states computed
at the B3LYP/(cc-pVDZ+LANL2DZ(Zn))+PCM(dichloromethane) level.

ZnP Ph-2EDOTV NMFP

Neutral 0.08 -0.04 -0.04
Cation 0.15 0.80 0.05
Dication 1.02 0.90 0.08
Anion 0.07 —-0.06 -1.01
Dianion 0.07 -0.08 -1.99
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6. Absorption and emission properties
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Figure S35. UV-visible absorption spectra of Ph-2EDOTV (5, red line) and Ph-2EDOTV-Cg (6,
blue line) in dichloromethane solution. Concentration: 10-° M.

3.5 T T T T T T T T
State E(eV) E(nm) f Description %
3.0 - 7 S, 2271 546 0016 H-1->1L+1 39
H>L 61
25T S:/S, ] S, 2271 546 0.016 H-1->L 39
= = H-> L+l 61
= SEr T S, 3.106 399 1.601 H-1->L 19
g H1>1+41 42
il i H L 26
) i H-> L+l 12
S, 3.106 399 1601 H1->L 42
H-1-> L+1 19
= 51/5; H->L 12
0.0 I 1 1 ! 1 ] L I H->L+1 26

300 400 500 600 700 800 900 1000 1100 1200
Wavelength (nm)

Figure S$36. Simulated absorption spectrum of ZnP calculated at the TD-B3LYP/(cc-
pVDZ+LANL2DZ(Zn))+PCM(dichloromethane) level. The energy, oscillator strength (f) and
nature in terms of monoelectronic excitations of the singlet — singlet (S — S,) electronic

transitions are summarized.
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Figure S37. Simulated absorption spectra of ZnP, Ph-2EDOTV (5), NMFP and Ph-2EDOTV-Cgq
(6) calculated at the TD-B3LYP/(cc-pVDZ+LANL2DZ(Zn))+PCM(dichloromethane) level in their
neutral and cation or anion states.
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Figure S38. Simulated absorption spectrum of triad 1 calculated at the TD-B3LYP/(cc-
pVDZ+LANL2DZ(Zn))+PCM level in three solvent conditions (dichloromethane, toluene and

benzonitrile). The nature of the electronic states that lead to the most characteristic bands is
indicated in CH,Cl, conditions (see Table S2 for further details of the transitions).
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Table S2. Vertical excitation energy (E), oscillator strength (f) and nature in terms of
monoelectronic excitations calculated for the Sy — S, transitions of triad 1 at the TD-B3LYP/(cc-
pVDZ+LANL2DZ(Zn))+PCM(dichloromethane) level of theory.

State E (eV) E (nm) f Description® %
S. 1.263 981 0.0020 H-L 99
S, 1.375 902 0.0317 H— L+1 99
S; 1.622 765 0.0001 H— L+2 99
S, 1.786 694 0.0001 H-1—-1L 99
Si1 2.097 591 0.7667 H— L+3 90
S, 2.391 523 1.5196 H— L+5 83
Ss3 3.066 404 0.8304 H-4 — L+3 20

H-2 —» L+4 35
H-1— L+3 20
S5 3.111 399 1.1214 H-2 — L+3 29
H-2 — L+5 32
H-1 - L+4 27

@ H and L denote HOMO and LUMO, respectively.
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Figure S39. UV-Vis absorption spectra of neutral (purple) and oxidized species (pink) of ZnP, in
dichloromethane solution, obtained upon oxidation with FeCls.
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Figure 40. UV-Vis absorption spectra of neutral (light blue) and oxidized species (dark blue) of
Ph-2EDOTV-Cg (6), in dichloromethane solution, obtained upon oxidation with FeCls.

S32



15000

= 10000
&
£ 5000,
C
8
£
0_
400 | 600 | 800

Wavelenath (nm)

Figure S41. Steady-state fluorescence spectra of Ph-2EDOTV (5, red line) and Ph-2EDOTV-Cgq
(6, blue line) in toluene. Concentration 10-5 M.
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Figure S42. Steady-state fluorescence spectra of Ph-2EDOTV (5) (red line) and Ph-2EDOTV-
Cso (6, blue line) in benzonitrile. Concentration 10-5 M.
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7. Transient absorption spectra
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Figure S43. Time-resolved transient absorption spectra of Ph-2EDOTV (5) in PhCN. Excitation

wavelength was 420 nm. The singlet-excited state of 5 has a strong absorption band around
730 nm, which is formed almost instantly and decays with time constant of 640 ps.

Ph-2EDOTV (5)

Figure S44. Spin density (isovalue = 0.003) calculated for the lowest-lying triplet state of 4 and
constituting ZnP and 5 systems at the UB3LYP/(cc-pVDZ+LANL2DZ(Zn))+PCM(toluene) level.
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Figure S45. Decay-associated TA component spectra of ZnP-2EDOTV (4) in PhCN excited at
560 nm. The time constants associated with the components are indicated in the plot.
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Figure S46. Time-resolved transient absorption spectra of ZnP-2EDOTYV (4) in toluene. Excitation

wavelength was 495 nm.
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Figure S47. Time-resolved transient absorption spectra of ZnP-2EDOTV (4) in PhCN excited at
495 nm.
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Figure S48. Time-resolved transient absorption spectra of Ph-2EDOTV-Cg (6) in PhCN excited
at 420 nm.
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