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1. Steady-State UV/Vis Spectroscopy
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Figure S1. Absorption coefficient spectra of PG (black) and MP (red) and the calculated difference
spectrum (Ag(A) = emp(A) - €pc(A), dashed black line). The difference absorption coefficient at 292 nm
(A£(292 nm)) amounts to 205 Mlcm™? + 45 Mcm™. The error estimate is based on a regression
analysis using solutions with different concentrations.
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Figure S2. Photo-reactivity of PG (0.29 mM) dissolved in aerated acetonitrile. (a) UV/Vis absorption
spectra of PG at different times of illumination (0-180 s) at 292 nm. (b) The difference spectra
(iluminated minus non-illuminated) are derived from the UV/Vis spectra for the respective illuminated
time. Based on Figure S1, a predicted difference spectrum is shown for comparison (dotted black line).
The reaction quantum vyield @. amounts to 0.310.1. The statistical error is calculated from the
uncertainty of the difference absorption coefficient Ag(292 nm) from Figure S1 and the uncertainty of
the slopes from Figure S3.
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Figure S3. Absorption at 292 nm as a function of illumination time for PG in deoxygenated (red) and
aerated (black) acetonitrile. Time traces were extracted from the time-dependent spectra plotted in
Figures 1 (deoxygenated) and S2 (aerated). Squares represent the experimental results, lines the
results of linear fits. The reaction quantum yields @. were determined using the slopes of these lines.
Errors of these slopes and of the difference absorption coefficient Ag(292 nm) entered the error
estimate of the reaction quantum yields @..



2. Steady-State IR Spectroscopy
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Figure S4. Steady-state IR spectroscopy of PG at different concentrations. The measurements were all
carried out with a 105 um Teflon spacer. Spectra at different concentrations (a) highlight the shape
invariance of these spectra. Concentration dependencies at selected wavenumbers (dots:

experimental values, lines: linear fit) stress the linear dependence (b). The linear regression performed
shows an R? term of at least 0.998 for all wavelengths shown.
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Figure S5. Absorption of o-nitrobenzaldehyde at 1703 cm™ (top left) and PG at 1715 cm™ (top right),
1726 cm™ (bottom left) and 1763 cm™ (bottom right) as a function of illumination time. The colors
indicate different solvent conditions (black: aerated CHsCN, red: deoxygenated CHsCN, blue: aerated
CDsCN, green: deoxygenated CDsCN). Time traces were extracted from the time-dependent spectra
plotted in Figures 2 (deoxygenated CH3CN) and S6 (aerated and deoxygenated CDsCN and aerated
CHsCN). Squares represent the experimental results, lines the results of linear fits. The reaction
guantum vyields @. were determined using the slopes of these lines. The statistical errors of the
quantum vyields were calculated from the uncertainty of these slopes and the uncertainty of the
difference absorption coefficient.



016 erated CHSQN (a) - 3000
—0s
——30s -
orzq 202 c
90s 12300 2
3 008 1208 =
s 300s =
< 600s 41000 -2
S oo44|]—00s | 2
= I
|5 -----MP-PG| @
3 ! 8
2 . : c
§ 000 by w0 §
= h B
-0.04 8
{1000 ®
=]
-0.08 |
f L f 4 -2000
012 4 T —— T i T T
3250 3000 2360 2320 1768 1700 1320 1210
wavenumber / cm’’
0.24 2000
0.0 deoxygenated CD,CN (b) T 0.16 -| merated CD,CN (c) 3000
’ Os - 0s
016 ——30s £ 124 ——%s S E—
——60s 1%% 5 0P —eos : - 2000
5 0124 90s = 5 90s
«© 120s * = ® 0084 120s .
—~  0.08- 300s i {1000 § % 300s
5 600's A s 8 600's 1000
B 0044 ... MP-PG S T & 00M{l—o900s -
] AN o s - N
_'-g 0.00 ~mmmmrave~ .‘A‘f—-w T L g 2 MP-PG :
«© ! p===2 ! S © 000t s 0
< -0.044 i P ! s 4« T
| 2
bS]
0.08 4 11 {-1000 & 0044
o ] -1000
-0.12 4 W -
) -0.08
016 4 - -2000 ‘ ‘ ‘
T T T T T T T T t T T T T T -2000
3250 3000 2360 2320 1768 1700 1320 1210 3250 3000 2360 2320 1768 1700 1320 1210
wavenumber / cm”’' wavenumber / cm’’

Figure S6. Steady-state IR spectroscopy of the PG photochemistry. Photoinduced changes of the IR
absorption of PG in aerated CHsCN after illumination with 292 nm (~ 11 mM; @. = 0.2+0.1) (a),
deoxygenated CDsCN (~ 9 mM; @, =0.410.1) (b) and aerated CDsCN (~ 9 mM; @, = 0.1£0.1) (c). The
difference spectra are obtained by subtracting the PG spectrum from the spectra at indicated
illumination times. The predicted MP-PG difference spectrum is always shown (dashed line).
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3. Bimolecular Quenching of the PG triplet

Self- and oxygen-quenching processes for the triplet state of PG were investigated. The change in
lifetime was traced at a wavelength of 335 nm for both types of quenching.
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Figure S7. Bimolecular quenching experiments: (a) Triplet absorption change as a function of the delay
time for a low (7.1-10* M) and high (2.3-10 M) PG concentration in deoxygenated CHsCN. (b) Rate
constants of the PG triplet decay as a function of the PG concentration. The slope of this plot yields a
self-quenching constant ks, of 1.2-:108 Ms™%, Its intercept equals the rate constant of the intrinsic decay
ko of 3.5:10° s (c) Triplet decay traces for different oxygen concentrations (PG concentration of
9.6:10* M). (d) Rate constants of the PG triplet decay as a function of the O, concentration. These
concentrations correspond to partial oxygen pressures of 0 bar, 0.213 bar and 1.013 bar.! The slope of
this plot yield rate constant for oxygen-quenching kg 02 of 1.0-10° Ms™,



4. Time-Resolved IR Spectroscopy

Femtosecond and nanosecond experiments on phosphate buffered m-nitrophenylacetic acid were
performed. The CO; signal at 2339 cm™ increases with a time constant of ~ 170 ps, which is close to
the published value.? In the nanosecond experiment, the CO, signal rises within the instrumental
response time. It should be mentioned that the sample precipitated during the nanosecond IR
measurement. The signal-to-noise ratio is therefore lower than with the PG measurement.
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Figure S8. Femtosecond (a) and nanosecond (b) IR spectroscopy on m-nitrophenylacetic acid dissolved
in sodium phosphate buffer (100 mM, pH 7.4). In the central contour representation, the difference
absorption as a function of detection wavelength and delay time is color-coded. Vertical lines mark
spectral positions for the time traces plotted on the left. Horizontal lines mark delay times for the
difference spectra plotted on the right. In the femtosecond experiment, the excitation was tuned to
296 nm and the concentration amounted to 10 mM measured in a 100 um flow cell. In the nanosecond
experiment, the excitation wavelength was 266 nm and the concentration amounted to 19 mM
measured in a 47 um flow cell. For the nanosecond experiment, the phosphate buffered sample was
deoxygenated.



5. Quantum Chemical Calculations

The ground state molecular geometry of the conformers (open and closed) of PG were geometry-
optimized with acetonitrile as solvent using the polarizable continuum model (PCM) (SCRF method).
The gradient-corrected exchange-correlation B3LYP density functional and Gaussian type Def2-TZVP
basis functions were used.? The computations were performed with Gaussian16.*

Table S1. Atomic coordinates for the open as well as the closed conformer of PG. Both conformers
are optimized in the electronic ground state in acetonitrile at the B3LYP/Def2-TZVP level of theory.

open conformer closed conformer
X y z X y z
C -3.71199 0.69676 0.38665 C -3.65050 -0.95307 -0.26921
C -2.54267 1.41850 0.13648 C -2.40180 -1.52437 -0.01282
C -1.39149 0.69633 -0.10953 C -1.32912  -0.66493  0.11971
C -3.71158 -0.69834 0.38624 C -3.79988  0.42833  -0.39066
C -2.54185 -1.41926 0.13564 C -2.70654 1.28846  -0.25878
C -1.39109 -0.69628 -0.10995 C -1.47784  0.71494  -0.00083
H -4.63394 1.22708 0.58510 H -4,51682 -1.59196 -0.37673
H -4.63323 -1.22931 0.58438 H -4,77994  0.84007  -0.59140
H -2.53731 2.50001 0.13619 H -2.27922  -2.59478  0.07934
H -2.53587 -2.50076 0.13471 H -2.81715  2.35987  -0.35477
C -0.01126 1.16199 -0.40030 C 0.09974  -0.94885  0.37228
C -0.01060 -1.16096 -0.40102 C -0.14760 1.34556 0.19152
N 0.74779 0.00079 -0.58499 N 0.74927 0.27600 0.40686
0] 0.42472 2.28764 -0.47773 0] 0.66304  -2.02423  0.50369
0] 0.42605 -2.28631 -0.47919 0] 0.16369 2.51046 0.18788
C 2.16388 0.00120 -0.81403 C 2.14450 0.46164 0.76741
C 2.95766 -0.00037 0.49100 C 3.14401 -0.03716  -0.28026
H 2.43088 0.88705 -1.39205 H 2.34568  -0.06177 1.70546
H 2.43113 -0.88302 -1.39441 H 2.30735 1.52490 0.91246
0] 4.29289 -0.00047 0.35017 0] 3.02052  -1.31137 -0.65817
0] 2.45927 -0.00144 1.58338 0] 4.02470 0.66015  -0.71568
H 4.56631 0.00050 -0.57913 H 2.26965  -1.75164 -0.19425

Figure S9. Electron density difference isosurface map with the isovalue 0.002 atomic units between
the T: and ground state for the T: geometry; a) open conformer and b) closed conformer (yellow,
electron density increases upon transition; dark red electron density decreases upon transition). The
maps were constructed with Gaussian16 cubegen.



In the time-resolved nsIR measurement of PG (73 mM) in deoxygenated acetonitrile, the signatures of
the triplet (1646 cm™ and 1689 cm™®; ~0.3 ps) and the CO, (2343 cm™; ~9 ps) can be clearly assigned.
Further signatures between 8 s and 10 us are recognizable. Due to the high concentration used, these
could be signatures of the ketyl and carboxylate radical. To support this hypothesis, quantum chemical
calculations were carried out using Gaussian16* (UB3LYP/6-311++G(d,p) level of theory). The solvent
acetonitrile was considered implicitly using the polarizable continuum model (PCM, SCRF method). A
fundamental scaling factor of 0.9688> was applied to all calculated frequencies. The computed
signature is compared with the respective measurement (cf. Figure 5). For a synthetic difference
spectrum of the radicals (Figures S10), the sum of the respective convoluted Gaussians (ketyl and
carboxyl radical; FWHM ~17 cm™) was calculated and the calculated ground state was subtracted
twice. For the ketyl radical, a weak vibration of the phenyl ring is predicted at 1567 cm™ and the
symmetric CO stretching vibration of the imide at 1599 cm™. At 1685 cm™ the vibration of the anti-
symmetric CO stretching vibration is predicted for the carboxylate radical. The similarity of the
computed and experimental patterns lends credit to the postulated intermolecular mechanism.
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Figure S10. Synthetic difference IR spectrum based on the sum of ketyl and carboxyl radical (scaling
factor 0.9688°) in comparison with the nsIR PG in deoxygenated acetonitrile in the average time range
of 8 us - 10 ps. The calculated IR spectra were shifted +30 cm™ (+80 cm™) for the carboxyl radical (ketyl
radical).
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