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Light on-off experiment®!

For the on-off experiments, five oven-dried 10 mL Schlenk tubes were charged with styrene 1a (0.5
mmol), thiophenol 2a (1.0 equiv.), DABCO (1.3 equiv.), and EtOH (2 mL). An oxygen-filled balloon
was attached to each tube, after which the reaction mixtures were stirred and irradiated under 410 nm
Blue-light emitting diode at room temperature. After 1h, the LED was turn off, and one tube was
removed from the irradiation setup for analysis. The remaining four tubes were stirred in the absence
of light for an additional 1 h. We than, one tube was removed for analysis, and light turn back to on to
irradiated remaining three reaction mixtures. After an additional 1h of irradiation, the LED was turn
off, and one tube removed for analysis. The remaining two tubes were stirred in the absence of light for
an additional 1h. Then, one tube was removed for analysis and the blue LED was turned back on to
irradiate the last one reaction mixture. After an additional 1h irradiation, the last one was analyzed.

Yield was determined by '"H NMR spectroscopy using 1,3,5 trimethoxy benzene as internal standard.
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Fig S1: Light on-off experiments
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TH-NMR titration experiment to detect EDA complex formation®!

"H NMR experiments were carried out in CDCl5 solution containing 4-methoxy styrene 1f and 2-methyl
thiol 2b in varying ratio. As the concentration of 4-methoxy styrene 2f increased, the methyl proton of
2b shifted little up-field, while the methoxy protons of 1f shifted little downfield. These reciprocal

changes confirmed the formation of an electron donor-acceptor (EDA) complex between 1f and 2b
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Fig S2: Evidence for the formation of Electron-donor-acceptor complex through 'H NMR

Spectroscopic studies®!

The UV-Vis absorption spectra of styrene 1a (25 mM), 2-methoxythiophenol 2d (50 mM), and DABCO

(50 mM) in ethanol were recorded using 1 cm quartz cuvettes on a U-3900 spectrophotometer (Fig. S3-

S4). The spectra were obtained for each component individually as well as for their 1:1 binary mixture.

In the mixed samples, two new absorption bands appear at wavelength above 300 nm, which were

absent in the spectra of the individual components. The appearance of these additional bands suggests

the formation of an EDA (electron donor-acceptor) complex between thiolate species and the styrene

1a, thereby supporting the involvement of an EDA complex in this blue-LED driven reaction pathway.
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Fig. S3: UV-vis spectroscopic measurements on various 1a, 2d, and DABCO and their combination in EtOH
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Fig. S4: UV-vis spectroscopic measurements on various 1a, 2d and DABCO their combination in EtOH
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Fluorescence studies (Stern—Volmer Studies)

The fluorescence emission intensities were recorded on a F-7000 FL Spectrophotometer. The excitation

wavelength was

nm. Samples were prepared by mixing thiophenol 2a (3.0x10”° mol/L) with varying concentration of
styrene 1a and DABCO in EtOH (total volume = 2.0 mL) in a quartz fluorescence cuvette. For each
quenching experiment, 1.0 mL of styrene 1a or DABCO stock solution at different concentration was

added to 1.0 mL of the thiophenol solution, yielding a total volume of 2.0 mL. Then the emission

set at 240 nm, and the emission wavelength was measured over the range of 250-470
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intensity was collected and the data were presented in Figure S5 and Sé6.
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Fig S5: Fluorescence emission in the presence of Styrene (1a).
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Fig S6: Fluorescence emission in the presence of DABCO

EPR experiments®'

Without Blue-LED irradiation: A mixture of styrene 1a (0.5 mmol), thiophenol 2a (1.0 mmol),
DABCO (1.3 equiv.), EtOH (3 mL), and DMPO (12 uL) was prepared and directly analyzed by EPR.

Standard reaction Conditions:

A mixture of styrene 1a (0.5 mmol), thiophenol 2a (1.0 mmol), DABCO (1.3 equiv.), EtOH (3 mL),
and DMPO (12 pL) was stirred under Blue LED irradiation under oxygen atmosphere at room
temperature. Aliquots were taken and analyzed by EPR after 1, 5, 10, 15, and 30 minutes of irradiation.
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Fig S7: EPR Without Blue-LED irradiation
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Fig S8: EPR under Blue-LED irradiation after 1 min.

g-factor
2.037 2.027 2.017 2.008 1.998 1.989 1.979
[ I BN BN A B
1-EKHA-EtOH-BuleLED-5min-RT-40mW
0.041
0.02
Z 0.00]
]
=
-0.02
-0.041
-0'06 l T T T T T T T T I T T T T I T T T T I T T T T I T T T T I
3420 3437 3453 3470 3487 3503 3520

Magnetic Field (Gauss)

Fig S9: EPR under Blue-LED irradiation after 5 min.
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Fig S9: EPR under Blue-LED irradiation after 10 min.
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Fig S10: EPR under Blue-LED irradiation after 15 min.
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Fig S11: EPR under Blue-LED irradiation after 30 min.
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