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Experimental details for synthesis of new compounds

General features: 'H and '>C spectra were recorded at rt on 300 and 400 MHz
spectrometers using perdeuterated solvents as internal standards. Chemical shifts of
'H and '3C spectra are given in ppm relative to residual protiated solvent and relative
to the solvent respectively. !'B spectra were recorded at rt on a 400 MHz spectrometer
using BF;.Et,0 as reference. FT-IR spectra were recorded using a spectrometer
equipped with an ATR “diamond” apparatus. Chromatographic purification was
conducted using 40-63 pum silica gel or aluminium oxide 90 standardized. Thin layer
chromatography (TLC) was performed on silica gel or aluminium oxide plates coated
with fluorescent indicator. All mixtures of solvents are given in v/v ratio. All
anhydrous reactions were carried out under dry argon by using Schlenk tube
techniques.

Synthesis: Preparation and characterization of compound 1. To a degassed solution of Al

(63 mg, 0.038 mmol) and D1 (22 mg, 0.046 mmol) in benzene (10 mL) and triethylamine (2
mL) was added [Pd(PPh;),] (10 mg). The resulting mixture was stirred at 70°C during 19 h
and then was cooled to room temperature. After evaporation under vacuum, the organic
product was extracted with CH,Cl,, washed with water and brine. The organic layer was dried
over anhydrous Na,SO, and evaporated under vacuum. The crude product was purified by
silica gel chromatography (from 50/50 to 40/60 Petroleum Ether/CH,Cl,) to obtain a brown
compound (62 mg, 81%) and recrystallized by diffusion of pentane into a THF solution. The
resulting crystalline compound was washed with pentane to afford analytically derivative 1
(54 mg, 71%). '"H NMR (400 MHz, chloroform-d): 8 (ppm) 7.71 (d, 3J = 8.1 Hz, 4 H), 7.47 -
7.56 (m, 8 H), 7.33 - 7.41 (m, 6 H), 7.20 - 7.31 (m, 12 H), 7.02 - 7.16 (m, 18 H), 6.69 (d, *J =
9.0 Hz, 2 H), 6.62 (s, 1 H), 6.61 (s, 2 H), 5.99 (s, 1 H), 3.04 (s, 6 H), 2.61 (s, 3 H), 1.82 - 1.95
(m, 8 H), 1.50 (s, 9 H), 1.45 (s, 3 H), 1.11 - 1.25 (m, 24 H), 0.94 - 1.07 (m, 8 H), 0.83 (t,

J=6.86 Hz, 12 H). 3C NMR (101 MHz, chloroform -d): & (ppm) 160.5, 158.7, 155.2, 153.1,
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151.9, 151.1, 147.4, 147.1, 146.2, 143.0, 142.6, 140.7, 140.4, 140.0, 138.2, 137.7, 135.9,
135.8, 135.3, 134.7, 133.6, 132.9, 1322, 132.2, 130.9, 129.7, 129.3, 129.3, 129.2, 129.1,
128.8, 126.1, 124.6, 124.4, 123.9, 123.5, 123.5, 123.1, 122.4, 120.6, 117.9, 116.8, 116.1,
114.2, 112.0, 90.0, 68.0, 54.0, 53.4, 40.2, 38.0, 34.1, 31.6, 29.7, 25.6, 24.5, 22.7, 22.3, 14.9,
14.8, 14.6, 14.5, 14.0. EL-MS, m/z (%) 2000.1 (100.0%), 1981.1 (35), 1963.2 (15). Anal.

Calcd for Cy50H127B,F4N;S4: C, 77.42; H, 6.40; N, 4.90; found C, 77.20; H, 6.09; N, 4.68.

Calculation of the thermodynamic driving force for intramolecular electron
transfer

To examine the free-energy gap (AGcs) for light-induced electron transfer occurring

within the target compound, we use the following expression:

AG.s = AE(S,)—(Epy — Egep )~ AGy
(S1)
Here, AE(S,) refers to the excitation energy of the relevant excited-singlet state as
determined from the crossover point for normalized absorption and fluorescence
spectra recorded in CH,Cl,. The terms, Eox and Eggp refer respectively to the half-
wave potentials for one-electron oxidation and reduction of the chromophore. Also
required is the electrostatic correction term, AGs, which is evaluated from the
following expression:
2
zZpz e

AG =

- 4re, 4R, (52)

Here, Z refers to the electronic charge, es is the static dielectric constant of the

solvent and Rpa is the separation distance between the charges.
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Figure S1. Energy-minimized geometry computed for the target compound 1. The
Cartesian coordinates are provided below:

1cC 0.00000000 0.00000000 0.00000000
2 C 1.52760457 0.00000000 0.00000000
3 C 2.10011223 1.41614985 0.00000000
4 C 2.07952775 -0.81716878 -1.17631217
5 C 2.81677584 -1.91202629 -0.72121841
6 S 3.43356209 -2.82234380 -2.03655340
7 C 2.70868466 -1.72532680 -3.21399586
8 C 2.88395877 -2.01016562 -4.62481552
9 C 1.76619665 -2.03018784 -5.48039122
10 C 1.91400262 -2.30303954 -6.83623064
11 C 3.19576131 -2.57123920 -7.36280637
12 N 3.35391415 -2.85765881 -8.75309404
13 C 2.30423699 -3.51676159 -9.48788905
14 C 1.99195890 -3.08654745 -10.79149391
15 C 0.98000120 -3.73422840 -11.50085644
l6 C 0.27491679 -4.79541139 -10.92403373
17 C 0.58848674 -5.21602417 -9.62769286
18 C 1.60259260 -4.58789337 -8.90364309
19 C 4.56483254 -2.49464089 -9.44347529
20 C 5.17813526 -1.25437920 -9.1841224¢6
21 C 6.34859735 -0.91532038 -9.86368790
22 C 6.90551838 -1.79092538 -10.80127674
23 C 6.28721547 -3.01849728 -11.05939032
24 C 5.12096807 -3.38146346 -10.38478378
25 C 4.31977581 -2.55451696 -6.50986515
26 C 4.15953031 -2.27246171 -5.15659223
27 C 2.01917140 -0.71449199 -2.59561941
28 C 2.81818445 -1.91532363 0.70758741
29 C 2.08051954 -0.82058431 1.17158562
30 C 2.01635354 -0.73575792 2.58625958
31 C 2.70141475 -1.76208375 3.20201784
32 S 3.42946215 -2.83575152 2.01226618
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Figure S2. The energy-minimized geometry computed for Al. The Cartesian
coordinates are given below:

11 0.00000000 0.00000000 0.00000000
2 C 2.11307398 0.00000000 0.00000000
3 C 2.79286589 1.21646379 0.00000000
4 C 4.19139561 1.21717229 -0.00005648
5C 2.79182089 -1.21721215 0.00006965
6 C 4.19020677 -1.21807655 0.00478661
7 C 4.88729998 -0.00076852 0.00175975
8 C 6.37334615 0.00124096 0.01999475
9 C 7.07025362 0.15670101 -1.17748941
10 N 8.50539031 0.1902408¢6 -1.23175166
11 B 9.35277831 0.06082276 0.07219608
12 F 10.12109624 1.19698074 0.25692427
13 F 10.25491234 -0.97965813 -0.04374136
14 N 8.45467127 -0.15017711 1.32725304
15 C 7.02990435 -0.15033362 1.24878369
l6 C 6.53838955 -0.33816309 2.59860041
17 C 5.13043068 -0.39250911 3.02391431
18 C 7.64731007 -0.45396964 3.43024903
19 C 8.83345381 -0.33419422 2.62603654
20 C 10.21168821 -0.38578898 3.08788873
21 C 10.53079383 -0.72052935 4.35334024
22 C 11.87080808 -0.80232990 4.87379930
23 C 12.26478363 -1.20390823 6.13221617
24 C 13.67388588 -1.15722522 6.29240861
25 C 14.35545848 -0.71679364 5.15265814
26 C 15.75879048 -0.70668457 5.41968775
27 S 17.23908185 -0.33266824 4.64417636
28 C 18.17996270 -0.75862816 6.07685880
29 C 19.62407048 -0.64575620 6.04790783
30 C 20.37702074 -0.99372917 7.18842760
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Figure S3. Energy-minimized geometry computed for D1. The Cartesian coordinates
are given below:

1F 0.00000000 0.00000000 0.00000000
2B 1.38333734 0.00000000 0.00000000
3 F 1.72280642 1.33966440 0.00000000
4 N 1.91364532 -0.70693921 -1.28481931
5¢C 2.68758648 -1.91600429 -1.22998610
6 C 3.06959670 -2.48229127 -0.01482818
7 C 3.87142267 -3.73266380 -0.01755965
8 C 5.27249356 -3.66450108 -0.03375902
9 C 6.02501810 -4.83868551 -0.03797686
10 C 5.37778516 -6.08825602 -0.02424566
11 C 6.14211797 -7.28432108 -0.02927757
12 C 6.79181318 -8.30046608 -0.03362421
13 C 3.97191746 -6.15163706 -0.00562735
14 C 3.22169119 -4.97589716 -0.00260075
15 C 2.72178066 -1.90067035 1.21135661
16 N 1.93473013 -0.70589896 1.27304782
17 C 1.78742551 -0.33758080 2.57261491
18 C 1.07683237 0.84529222 3.04530211
19 C -0.25638012 0.98429040 2.98298778
20 C -0.99805803 2.14801935 3.47207185
21 C -0.35882854 3.31320990 3.93315992
22 C -1.09029300 4.40182660 4.39283442
23 C -2.50553431 4.36631050 4.40160507
24 N -3.25778815 5.53044585 4.72244993
25 C -4.67732132 5.31470536 5.12169594
26 C -2.59158711 6.53092229 5.60337919
27 C -3.15066200 3.19213083 3.94120591
28 C -2.40641804 2.11256978 3.48258383
29 C 2.47211560 -1.28851340 3.40453873
30 C 3.04022547 -2.25425329 2.57988137
31 C 3.83036948 -3.41630696 3.01843159
32 C 2.93927280 -2.30153620 -2.60859922
33 C 3.69454355 -3.48316239 -3.05359075
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Figure S4. Absorption spectra recorded before (red curve) and after (black curve)
illumination with white light of A1 in deoxygenated CH,Cl,.
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Figure S5. Absorption spectra recorded during the early stages of photolysis of 1 in
deoxygenated CH,Cl,, spectra being recorded at 30 minute intervals. Note the series
of isosbestic points.
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Figure S6. Absorption spectra recorded during the later stages of photolysis of 1 in
deoxygenated CH,Cl,, spectra being recorded at 30 minute intervals. Note the series
of isosbestic points.
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Figure S7. Kohn-Sham molecular orbital representations for Al at an isodensity of
0.015 shown for the LUMO (top) and the HOMO (lower).
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Figure S8. Kohn-Sham molecular orbital representation for A1 at an isodensity of
0.015 shown for the HOMO(-2).
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Figure S9. Kohn-Sham molecular orbital representation for D1 at an isodensity of
0.015 shown for the LUMO (upper) and the HOMO (lower).
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Figure S10. Kohn-Sham molecular orbital representation for 1 at an isodensity of
0.015 shown for the LUMO (lower) and the LUMO(1) (upper).
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Figure S11. Kohn-Sham molecular orbital representation for 1 at an isodensity of
0.015 shown for the HOMO (upper), the HOMO(-1) (centre) and the HOMO(-2)
(lower).
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