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General methods

Commercial chemicals were used as obtained from Sigma-Aldrich, TCI Europe or
Fisher. Solvents were used without further purification. di-DMF, ds-DMF and d7;-DMF
were obtained from Deutero GmbH. TLC was performed on commercial silica gel coated
aluminium plates (DC60 F254, Merck). Visualization was done with UV light or by
staining with phosphomolybdenic acid for UV-inactive compounds. Column
chromatography was performed using silica gel (60 A pore size, Acros Organics) as the
stationary phase. Product yields were determined by GC-FID (7820A Agilent) using
n-pentadecane as internal standard. The purity and structure of isolated compounds
were confirmed by 'H NMR, D NMR, 13C NMR, and MS spectra and comparison with
authentic samples. NMR spectral data were collected on a Bruker Avance 400 (400 MHz
for 'H; 100 MHz for 13C) or on a Bruker Avance 600 (92.1 MHz for 2D) spectrometers at
25 °C. Chemical shifts are reported in d/ppm, and coupling constants J are given in
Hertz. Solvent residual peaks were used as internal reference for all NMR
measurements. Abbreviations: s — singlet, d — doublet, t — triplet, g — quartet, m —

multiplet, dd — doublet of doublet.



General procedure for the synthesis of arenediazonium tetrafluoroborates:

The aniline (4.5 mmol) was dissolved in glacial acetic acid (3 mL) and 48 % aqueous
tetrafluoroboric acid (1.3 mL). Then, a solution of iso-amylnitrite (1 mL) in glacial acetic
acid (2 mL) was added at room temperature over 5 min. Diethylether (15 mL) was added
and the reaction mixture was cooled down to -30 °C in order to induce crystallization of
the product. The crystals were filtered off in vacuo, washed with diethylether (2 x 10 mL)

and dried on air.

General procedure for the hydrodediazonation:

The arenediazonium tetrafluoroborate (0.25 mmol) and eosin B, disodium salt (3.2 mg,
5 umol, 2 mol%) were dissolved in DMF (2 mL) in the dark. Nitrogen was bubbled
through the solution during vigorous stirring, and the reaction vessel was capped. The
solution was subjected to irradiation with green light (LEDs, 3.8 W each, Amax 535 nm)
for 30 min at ambient temperature (18 °C). The end point of the reaction was indicated
by the cessation of gas evolution and/or TLC analysis. The reaction mixture was diluted
with diethyl ether (5 mL) and washed with water (5 mL). The aqueous layer was
extracted with diethyl ether (2x5 mL), the organic layers were combined, washed with
brine (5 mL), and dried (Na2S0Oa4). Products with high boiling points can easily be
separated from the solvent DMF by distillation; non-polar arenes can be separated by
liquid extraction with pentane. The residues were subjected to SiO2 flash
chromatography to isolate the pure benzenes or deuterobenzenes. For screening
purposes, the internal GC standard n-pentadecane (20 uL) was added and the yield was

determined by quantitative GC-FID.



General procedure for the deutero dediazonation:

The arenediazonium tetrafluoroborate (0.25 mmol) and eosin B, disodium salt (3.2 mg,
5 umol, 2 mol%) were dissolved in d7-DMF (0.8 mL) in the dark. Nitrogen was bubbled
through the solution during vigorous stirring, and the reaction vessel was capped. The
solution was subjected to irradiation with green light (LEDs, 3.8 W each, Amax 535 nm)
for 7 h at ambient temperature (18 °C). The end point of the reaction was indicated by
the cessation of gas evolution and/or TLC analysis. The reaction mixture was diluted
with diethyl ether (5 mL) and washed with water (5 mL). The aqueous layer was
extracted with diethyl ether (2x5 ml), the organic layers were combined, washed with
brine (5 mL), and dried (Na2S0Oa4). The solvent was evaporated in vacuo and the residue
purified by column chromatography (silica gel, eluent: pentane) to obtain the pure

deuterated arene.



cl 1,3,5-Trichloro[2-°H]benzene: *H NMR (400 MHz, CDCIs, ppm): &

D
/@[ 7.27 (s, 2H); 3C NMR (100 MHz, CDCls, ppm): § 135.6 (C), 135.5 (C),
Cl Cl

127.2 (CH), 126.9 (t, Yeo = 26 Hz, CD); 2H NMR (92.1 MHz,

CH3COCHs, ppm): & 7.55 (s, 1D); HRMS: calc’d: 180.9363; found: 180.93625.

1-Methoxy-3-nitro[4-°’H]benzene: 'H NMR (400 MHz, CDClI;3,

D
MQOJ@ENOZ ppm): & 7.68 (d, *Jun = 2.5 Hz, 1H), 7.39 (d, 3Jun = 8.3 Hz, 1H), 7.18

(dd, 3Jun = 8.3 Hz, 4Jun = 2.5 Hz, 1H); **C NMR (100 MHz, CDClIs, ppm): § 160.2 (C),
149.2 (C), 129.9 (CH), 121.4 (CH), 115.6 (t, XJcp = 26 Hz, CD) 108.1 (CH); ?H NMR
(92.1 MHz, CHsCOCHs, ppm): 87.91 (s,1D); HRMS: calc’'d: 154.0489; found:

154.04864.

D Methyl [2-°H]benzoate: *H NMR (400 MHz, CDCls, ppm): § 8.04
EjiCOOMe

Hz, 3Jun = 1.2 Hz, 1H), 7.45-7.42 (m, 2H), 3.92 (s, 3H); 3C NMR (100 MHz, CDCls,

(dd, 3J(H-H) = 8.1 Hz, 4J(H-H) = 1.2 Hz, 1H), 7.56 (dt, J3(H-H) = 7.5

ppm): & 167.1 (CO), 132.9 (CH), 130.1 (C), 129.6 (CH), 129.3 (t, XJcp = 25 Hz, CD),
128.4 (CH) 128.3 (CH), 52.1 (CHs); 2H NMR (92.1 MHz, CH3COCHs, ppm): &7.91

(s, 1D).

[4-2H]Biphenyl: TH NMR (400 MHz, CDCls, ppm): & 7.62 (d, 3JuH

OO

= 8.2 Hz, 4H), 7.49-7.44 (m, 4H), 7.37 (tt, 3Jun = 7.4 Hz, 3Juy =




1.2 Hz, 1H); 13C NMR (100 MHz, CDCls, ppm): & 141.3 (2 C), 128.8 (2 CH), 128.7 (2
CH), 127.3 (CH), 127.2 (4 CH), 127.0 (t, Jcp = 25 Hz, CD); 2H NMR (92.1 MHz,

CHsCOCHs, ppm): § 7.91 (s, 1D).



Calculation of redox potentials:
All reported values are referenced against SCE. The redox potential of eosin B in its
excited state can be obtained from the literature values of the triplet state energy® and

from the ground state reduction potential.’c

Ered(EB'+/EB(T1))
= [E(EB(T1)) — E(EB(S1))] — Ered(EB*/EB(S1))

=-1.97+0.60V=-1.37 V.

Redox potentials of the dmf*/dmf- couples (DMF-based cations 1A or 1B; radicals 2A or
2B) were not available but were obtained from DFT calculations (Gaussian G03)?
following a well-precedented method? for the estimation of SET redox potentials. The
geometries were optimized at the 6-31+G(d,p)/UB3LYP level, single point calculations
with aug-cc-pVTZ/UB3LYP. The solvation was considered in both optimizations as well
as single point calculations using the PCM model with universal force field radii to
approximate the molecule surface. The following values were used to implement DMF
as solvent into the PCM model: permittivity = 36.7; solvent radius = 5.04 A; density =
0.00781 molecules per cubic Angstrom. Both forms of DMF-based radical and cation

(1A, 1B and 2A, 2B) were taken into consideration.

HC O H,C O H,C O HC o O
_// \ \ _// W\

IN b /N_< /N ® /N_q
H,C HiC H H;C H,C H
1A 1B 2A 2B

®



DFT: AE(2A/1A) = 4.44 V; AE(2B/1B) = 4.48 V.
These are absolute values referenced to infinity. Reference against SCE requires
abstraction of 4.19 V from these values:?

Ered(2A/1A) = 0.25 V; Ered (2B/1B) = 0.29 V.

Calculation of transition state energies:
All DFT calculations were performed using the Gaussian G03 package.? Instead of the
standard UB3LYP, the UMPW1K functional was used, which has been shown to perform

better in cases of proton-coupled electron transfer processes.*

Estimation of isotope incorporation:

For determination of H/D isotope incorporation, p-nitrobenzenediazonium
tetrafluoroborate was chosen as model system. The H/D ratio was obtained from
integration of TH NMR spectra by comparing signal intensities of the product mixture
(nitrobenzene and 4-deuteronitrobenzene at 'H signals at 8.25 ppm and 7.55 ppm, only
H) with the resonance of the para-CH at 7.71 ppm (H or D). The selectivity of H/D

abstraction from DMF were calculated from this ratio.
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Selected NMR spectra of products:
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Optimized geometries:

H-abstraction from DMF:
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