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1. Photochemical experiments
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Fig S1. Photodecarboxylation efficiency of 2 at different buffer pH values (left: CH3CN-H20 (1:1
- v/v), right: acetone-H20 (1:1 - v/v); ¢ (2) = 10 mol dm™, ¢ (phosphate) = 0.05 mol dm™).
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Fig S2. Photodecarboxylation efficiency of 4 at different buffer pH values (left: CH3CN-H20 (1:1
- v/v), right: acetone-H20 (1:1 - v/v); ¢ (4) = 10 mol dm?, ¢ (phosphate) = 0.05 mol dm™).

w
(3}

- - N N w
o [9)] o [$)] o
1 1 1 1 1

Reactant conversion / %
(4]
?

o

pH

Fig S3. Photodecarboxylation efficiency of 6 at different buffer pH values (CH3CN-H20 (1:1 -
v/V); ¢ (6) = 10 mol dm™, ¢ (phosphate) = 0.05 mol dm™).
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Photochemical reaction quantum yield was caculated according to:

A 1-10"4R
o = @Ri—s—R— (S1)

xg Ap € 1-1074

@ and ®r — photodecarboxylation quantum yield of compound and the actinometer;

x and xr — conversion of compound and the actinometer;

A and Ar — absorbance of compound and the actinometer at the irradiation wavelength;

¢ and er — molar absorption coefficient of compound and the actinometer at the irradiation

wavelength.
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2. Cyclic voltammetry
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Fig S4. Cyclic voltammogram of 1 (¢ = 10~ mol dm™) in N2-purged CH3CN in the presence of
NBu4PFs (¢ = 0.1 mol dm).
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Fig S5. Cyclic voltammogram of 2 (¢ = 10~ mol dm™) in Na-purged CH3CN in the presence of
NBu4PFs (¢ = 0.1 mol dm).
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Fig S6. Cyclic voltammogram of 3 (¢ = 10~ mol dm™) in Na-purged CH3CN in the presence of
NBu4PFs (¢ = 0.1 mol dm).
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Fig S7. Cyclic voltammogram of 4 (¢ = 10~ mol dm™) in Na-purged CH3CN in the presence of
NBu4PFs (¢ = 0.1 mol dm).
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Fig S8. Cyclic voltammogram of 5 (¢ = 10~ mol dm™) in N2-purged CH3CN in the presence of
NBu4PFs (¢ = 0.1 mol dm™).
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Fig S9. Cyclic voltammogram of 6 (¢ = 10~ mol dm™) in N2-purged CH3CN in the presence of
NBusPFs (¢ = 0.1 mol dm™).
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The work for the separation of charges, needed for the estimation of the Gibbs energy for PET was
estimated from:

w(DTA™)/Imol™t = Npz(Dt)z(A™)e?/(4mey€e a) (S2)
Where:
Na Avogadro number, 6.022 x 10* mol!
a 5 A, distance between the donor (carboxylate) and acceptor (phthalimide), computed

by CAM-B3LYP/cc-pVTZ

z charge (+1 or -1)

e elementary charge, 1.602 x 107° C

/(4n &) =2.307x 102 Jm

€0 permittivity of vacuum (8.854x10712 C? J'' m ™)
&r relative statistic permittivity (for H20 &r 80.16)

S7



3. UV-Vis and fluorescence spectroscopy
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Fig S10. Absorption spectrum of 1 in CH3CN.
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Fig S11. Absorption spectrum of 2 in CH3CN.
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Fig S12. Absorption spectrum (left) and normalized emission (red line, dexe = 310 nm) and
excitation spectra of 3 (blue line, Aem = 400 nm) in CH3CN at 25 °C (right).
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Fig S13. Absorption spectrum (left) and normalized emission (red line, Aexe = 310 nm) and

excitation spectra of 4 (blue line, Aem = 400 nm) in CH3CN at 25 °C (right).
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Fig S14. Absorption spectrum of 5 in CH3CN.
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Fig S15. Absorption spectrum (left) and normalized emission (red line, Aexe = 360 nm) and
excitation spectrum of 6 (blue line, Aem =470 nm) in CH3CN at 25 °C (right).
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Fig S16. Normalized emission spectra of 6H (Aexc = 360 nm), 3H (Aexc = 310 nm) and 4H (Aexc =

310 nm) in CH3CN at 25 °C.

Fluorescence quantum yield was calculated according to:

2 | 1_10-4R
n) I 1-10 (s3)

P = Pp (_ Iz 1-10-A

ng

@ and @r — fluorescence quantum yield of compound and the reference;

n and nr — refractive index of the solvent in which compound or the reference was dissolved;
A and Ar — absorbance of compound and reference at the excitation wavelength;

I and Ir — area under emission curve of compound and the reference.

Fluorescence decays were obtained with time-correlated single-photon counting method. A
Picoquant diode laser (pulse duration ~70 ps, wavelength 368 nm) served as excitation light
source. The fluorescence signals were monitored with a Hamamatsu R3809U-51 microchannel
plate photomultiplier, which was connected to a Picoquant Timeharp 100 electronics having 36
ps/channel time resolution. The histograms were analyzed by a nonlinear least-squares
deconvolution method using Picoquant FluoFit software. The quality of the fit was judged by the
reduced y? being close to unity and the random distribution of the weighted residuals. Fluorescence
decays were fit to a sum of exponentials using the following expression:

) + a3 exp (— Ti) + . (S4)

3

F(t) = a;exp (—i) + a, exp(

t
T2
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Table S1. Lifetimes and pre-exponential factors obtained from the analysis of fluorescence decays

for 3, 4 and 6.
Molecule/solvent | T/ ns ? Pre-exponential factors °
390 nm 410 nm 440 nm 470 nm
3/CH3CN 1.68 £0.01 1.00 0.99 0.95 0.85
16.0 + 0.4 0.01 0.05 0.15
3/CH3CN-H20 4.6+0.2 0.20 0.14 0.10 0.09
pH 4.5 247+1.0 0.80 0.86 0.90 0.91
3/CH3CN-H20 046+0.01 |0.88 0.93 0.97 0.99
pH 8.3 237+ 1.0 0.12 0.07 0.03 0.01
4/CH3CN 2.33+£0.08 |0.97 0.95 0.92 0.90
147+0.3 0.03 0.05 0.08 0.10
450 nm 475 nm 500 nm 620 nm
4/CH3CN-H20 <0.1 0.99 0.93 0.90 0.26
pH 4.5 24403 0.003 0.068 0.08 0.74
22.0+0.8 0.007 0.003 0 0
4/CH3CN-H20 <0.1 0.99 0.92 0.28 0
pH 6.4 220+£0.06 |0.008 0.08 0.72 1.00
4/CH3CN-H20 1.88 £0.01
pH 8.3
6/CH3CN 17.2+0.2
460 nm 490 nm 520 nm 550 nm
6/CH3CN-H20 04+0.1 0.48 0.21 0 0
pH 4.5 7.32+0.05 |0.52 0.79 1.00 1.0
6/CH3CN-H20 04+0.1 0.43 0 0 0
pH 8.3 5.84+0.07 |0.57 1.00 1.00 1.00

@ The quoted errors correspond to the maximum absolute deviations. ® Estimated errors on pre-

exponential factors range from 5% for the main decay components up to 30% for the minor decay

components.
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4. Determination of pK, values
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Fig S17. Absorption spectra of 4 (¢ = 2.72 x 10 mol dm™®) in CH3CN-H20 (1:9 - v/v) in the
presence of phosphate buffer (¢ = 0.05 mol dm™) at different buffer pH values (left) and
dependence of the absorbance at 380 nm on pH (right); black dots are the measured values and the
red line corresponds to the calculated values by nonlinear regression analysis with Specfit
software. The measurements were conducted at 25 °C.
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Fig S18. Emission spectra of 4H (lexc = 380 nm, ¢ = 3.30 x 107> mol dm™) in CH3CN-H20 (1:9 -
v/v) in the presence of phosphate buffer (¢ = 0.05 mol dm™) at different buffer pH values (left) and
dependence of the fluorescence intensity at 560 nm on pH (right); black dots are the measured
values and the red line corresponds to the calculated values by nonlinear regression analysis with
Specfit software. The measurements were conducted at 25 °C.
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Fig S19. Absorption spectra of 4H (¢ = 3.30 x 10~ mol dm™) in CH3CN-H20 (1:9 - v/v) in the
presence of phosphate buffer (¢ = 0.05 mol dm™) at different buffer pH values (left) and
dependence of the absorbance at 380 nm on pH (right); black dots are the measured values and the
red line corresponds to the calculated values by nonlinear regression analysis with Specfit
software. The measurements were conducted at 25 °C.
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Fig S20. Emission spectra of 6 (lexe = 370 nm, ¢ = 1.75 x 10” mol dm™) in CH3CN-H20 (1:9 -

v/v) in the presence of KCI (¢ = 2 mol dm™) at different solution pH values (left) and dependence

of the fluorescence intensity at 540 nm on pH (right); black dots are the measured values and the

red line corresponds to the calculated values by nonlinear regression analysis with Specfit

software. The measurements were conducted at 25 °C.
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Fig S21. Emission spectra of 6 (lexe = 370 nm, ¢ = 1.76 x 10~ mol dm™) in CH3CN-H20 (1:9 -
v/v) in the presence of phosphate buffer (¢ = 0.05 mol dm™) at different buffer pH values (left) and
dependence of the fluorescence intensity at 540 nm on pH (right); black dots are the measured
values and the red line corresponds to the calculated values by nonlinear regression analysis with
Specfit software. The measurements were conducted at 25 °C.
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Fig S22. Absorption spectra of 6H (¢ = 1.84 x 107 mol dm™) in CH3CN-H20 (1:9 - v/v) in the
presence of KCI1 (¢ = 2 mol dm™) at different solution pH values (left) and dependence of the
absorbance at 370 nm on pH (right); black dots are the measured values and the red line
corresponds to the calculated values by nonlinear regression analysis with Specfit software. The
measurements were conducted at 25 °C.
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Fig S23. Emission spectra of 6H (Aexc = 370 nm, ¢ = 1.84 x 10~ mol dm™) in CH3CN-H20 (1:9 -
v/v) in the presence of KCI (¢ = 2 mol dm™) at different solution pH values (left) and dependence
of the fluorescence intensity at 540 nm on pH (right); black dots are the measured values and the
red line corresponds to the calculated values by nonlinear regression analysis with Specfit
software. The measurements were conducted at 25 °C.
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5. Laser Flash Photolysis
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Fig S24. Transient absorption spectra of 1 (¢ = 4.41 x 10 mol dm™) in N2-purged CH3CN-H-0

(1:1 - v/v) in the presence of phosphate buffer (c = 0.05 mol dm™) at pH 4 (left) and pH 7 (right).

Elaser =20 mJ.
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Fig S25. Decay of transient absorbance at 330 nm for N2-purged CH3CN-H20 (1:1 - v/v) solution

of 1 in the presence of phosphate buffer (c = 0.05 mol dm™) at pH 4 (left), and the corresponding

weighted residuals (right). Elaser = 16 mlJ.
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Fig S26. Decay of transient absorbance at 330 nm (top left) and 400 nm (bottom left) and their
corresponding weighted residuals (top right and bottom right) for N2-purged CH3CN-H20 (1:1 -
v/v) solution of 1 in the presence of phosphate buffer (¢ = 0.05 mol dm™) at pH 7. Elaser = 20 mJ.

0.009
—a—0ps
0.008 ——02s
—A— 0.4 s
0.0074 —v—06ps
—44—0.8us
0.006
< 0.005
0.004- I
00033
0.002/.\,/
0.0014/ ;
0.000 . . . Al s
300 350 400 450 500 550
Alnm

Fig S27. Transient absorption spectra of 2 (¢ = 3.50 x 10™* mol dm™) in N2-purged CH3CN. Elaser
=12 mlJ. A266 = 0.4.
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Fig S28. Decay of transient absorbance at 360 nm in Nz-purged (left) and non-purged (right)

solution of 2 in CH3CN. Elaser = 8 mJ.
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Fig S29. Transient absorption spectra of 2 (¢ = 2.16 x 10 mol dm™ (pH 4); ¢ = 1.62 x 10™* mol
dm? (pH 7)) in N2-purged CH3CN-H20 (1:1 - v/v) in the presence of phosphate buffer (¢ = 0.05
mol dm™) at pH 4 (left) and pH 7 (right). Elaser = 20 mJ.
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Fig S30. Decay of transient absorbance at 350 nm for N2-purged CH3CN-H20 (1:1 - v/v) solution
of 2 in the presence of phosphate buffer (¢ = 0.05 mol dm™) at pH 4 (left) and the corresponding
weighted residuals (right). Elaser = 20 mJ.
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Fig S31. Decay of transient absorbance at 330 nm for N2-purged CH3CN-H20 (1:1 - v/v) solution
of 2 in the presence of phosphate buffer (c = 0.05 mol dm™) at pH 7, at two different time-scales.
Elaser =20 mJ.
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Fig S32. Transient absorption spectra of 3 (¢ = 2.84 x 10™* mol dm™) in N2 purged CH3CN. Elaser
=8 mlJ. 4266 = 0.46.
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Fig S33. Decay of transient absorbance at 390 nm for Na-purged (left) and non-purged (right)

CH3CN solution of 3. Elaser = 8 mJ.
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Fig S34. Transient absorption spectra of 3 (¢ = 1.05 x 10 mol dm? (pH 4); ¢ = 7.55 x 107 mol
dm? (pH 7)) in N2-purged CH3CN-H20 (1:1 - v/v) in the presence of phosphate buffer (¢ = 0.05
mol dm™) at pH 4 (left) and pH 7 (right). Elaser = 20 mJ.
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Fig S35. Decay of transient absorbance at 380 nm for N2-purged CH3CN-H20 (1:1 - v/v) solution
of 3 in the presence of phosphate buffer (c = 0.05 mol dm™) at pH 4 (left) and pH 7 (right). Elaser
=20 mJ.
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Fig S36. Transient absorption spectra of 4 (¢ = 1.89 x 10 mol dm™) in N2-purged CH3CN. Elaser
=8 ml.

S20



0.025

0.0204

0.0154

0.0104

0.0054

0.000
-0.5

— Model

T

00 05 10

T

1.5

t/us

T T

20 25

CH3CN solution of 4. Elaser = 8 mJ.

0.012
0.010+
0.008
< 1
3 0.006
0.004

0.002

0.000 mj

-02 0.0

— Model

06 08 1.0 12

t/us
Fig S37. Decay of transient absorbance at 380 nm for N2-purged (left) and O2-purged (right)
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Fig S38. Transient absorption spectra of 4 (¢ = 1.35 x 10 mol dm™ (pH 4); ¢ = 4.53 x 107 mol
dm? (pH 7)) in N2-purged CH3CN-H20 (1:1 - v/v) in the presence of phosphate buffer (c = 0.05
mol dm™) at pH 4 (left) and pH 7 (right). Elaser = 20 mJ.
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Fig S39. Decay of transient absorbance at 380 nm for N2-purged CH3CN-H20 (1:1 - v/v) solution

of 4 in the presence of phosphate buffer (c = 0.05 mol dm™) at pH 4 (left) and pH 7 (right). Elaser

=20 mJ.
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Fig S40. Transient absorption spectra of 5 (¢ = 3.24 x 10 mol dm™) in N2-purged CH3CN. Elaser
=20 mJ.
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Fig S41. Transient absorption spectra of 6 (¢ = 1.74 x 10 mol dm™) in N2-purged CH3CN (left)
and decay of transient absorbance at 330 nm (right). Elaser = 20 mJ.
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Fig S42. Transient absorption spectra of N-methylphthalimide (¢ = 5.37 x 10* mol dm™) in Na-
purged CH3CN-H20 (1:1 - v/v) in the presence of phosphate buffer (¢ = 0.05 mol dm™) at pH 4
(left) and decay of transient absorbance at 330 nm (right). The decay was fit to a sum of two
exponentials with decay times of 7 = 10.6 + 0.4 ps and 7 = 46 = 3 ps. FElaser = 8 mJ.

S22



] —=—Ous —— Experiment|
—A—3.18 us
0.04 —v—4.78 s |
—6—7.96 us 0.025
—4— 1276 us
« 0.031 255218 « 0.0201
< —0—51.06 ps <
0.015+
0.02
0.010
0-011 0.005- -~
§E%3 Loy M AT ST ey ’ I g ™
0.004 Frelczisioaaailiioiilililsadey 0000” . . . Aoy
300 350 400 450 500 550 600 650 700 0 20 40 60 80 100 120 140 160

Alnm t/ps
Fig S43. Transient absorption spectra of N-methylphthalimide (¢ = 5.37 x 10* mol dm™) in N2-
purged CH3CN-H20 (1:1 - v/v) in the presence of phosphate buffer (¢ = 0.05 mol dm™) at pH 7
(left) and decay of transient absorbance at 330 nm (right). The decay was fit to a sum of two
exponentials with decay times of 7 = 10.7 £ 0.7 us and 7 = 51 £ 4 ps. FElaser = 8 mJ.
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Fig S44. Decay of transient absorption for N-methylphthalimide (¢ = 5.37 x 10"* mol dm™) in Na-
purged CH3CN-H20 (1:1 - v/v) in the absence of buffer The decay was fit to a sum of two
exponentials with decay times of 7 = 12 2 ps and 7 = 54 £ 3 pus. Elaser = 8§ mJ.
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6. MS and NMR Spectra

Spectrum Source Fragmentor Voltage Collision Energy Ionization Mode
Peak (5) in "+/- TIC Scan™ 135 0 ESI
x10 6 +ESI| Scan:1 (7.227-7.604 min, 26 Scans) Frag=135.0V LM-647-70% MeOH, 25 MIN_DAD MS.d..
14 390.1
0.8
0.6-
0.4 757.3
021 na2 570.8
0 |I l.l I I T T T T T T T T T
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Counts vs. Mass-to-Charge (m/z)
Peak List
mj/z Abund
177.2 121382.2
368.2 332144.1
369.2 78268.6
387.2 113553.2
390.1 922399.6
391.2 221620
452.1 101518
570.8 108351.3
757.3 307876.8
758.3 138800.6

Fig S45. Mass spectrum of 2COCH3 (obtained by photolysis of 2 in CH3CN-H20 (2:1 - v/v)).
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B Fragmentor Voltage Collision Energy Tonization Mode
Peak (1) in “+/- TIC Scan” 80 0 Esl

x10 5 [ *ESI Scan:1 (0.153-0.937 min, 55 Scans) Frag=80.0V LM 633-Frag 80 _TIC.d Subtract

312.2
5_
4-
3.
21 645.4

1-4L~4|ll
0- - T P B

200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Counts vs. Mass-to-Charge (m/z)

Peak List

m/z z |Abund
312.2 1 |519948.6
313.2 1 |117639.1
334.2 1 |161867.1
335.2 1 |337319
344.3 60630.5
353.3 42820.7
645.4 1 |141851.6
646.4 1 |51979.3

Fig S46. Mass spectrum of 3H (obtained by photolysis of 3 in CH3CN-H20 (3:1 - v/v)).
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Spectrum
Peak (1) in "+/- TIC Scan”

Source Fragmentor Voltage Collision Energy Ionization Mode
80 0 ESI

x10 5 | *ESI Scan:1 (0.167-0.806 min, 45 Scans) Frag=80.0V LM 634-Frag 80_TIC.d Subtract
1.751 3123
1.5
1.254
14
0.754
0.5 645.4
0.251 1352
glocl o " i 1 . i i i i i i i
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Counts vs. Mass-to-Charge (m/z)
Peak List
m/z z |Abund
312.3 1 |170493.1
313.3 1 |76313.1
334.2 1 |87300.4
335.2 1 |34859.6
344.3 32423
353.4 1 |65351.8
366.2 1 |24678.3
381.4 30084.1
645.4 1 |45788.1
646.4 1 |31387.4

Fig S47. Mass spectrum of 3H/3D (obtained by photolysis of 3 in CH3CN-D20 (3:1 - v/v)).
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Fig S48. 'H (DMSO-ds, 600 MHz) NMR spectrum of 2.
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Fig S49. 13C (DMSO-ds, 150 MHz, APT) NMR spectrum of 2.
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Fig S50. 'H (DMSO-ds, 300 MHz) NMR spectrum of 3.
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Fig S51. 13C (DMSO-ds, 150 MHz, APT) NMR spectrum of 3.
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Fig S52. 'H (DMSO-ds, 300 MHz) NMR spectrum of 4.
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Fig S53. 13C (DMSO-ds, 75 MHz, COM) NMR spectrum of 4.
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Fig S54. 'H (DMSO-ds, 300 MHz) NMR spectrum of 5.
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Fig S55. 13C (DMSO-ds, 75 MHz, COM) NMR spectrum of 5.
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Fig S56. 'H (CD30D, 300 MHz) NMR spectrum of 6.
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Fig S57. 13C (CD30OD, 75 MHz, APT) NMR spectrum of 6.
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Fig S58. 'H (DMSO-ds, 600 MHz) NMR spectrum of 2H.
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Fig S$59. 13C (DMSO-ds, 150 MHz, APT) NMR spectrum of 2H.
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Fig S60. 'H (DMSO-ds, 600 MHz) NMR spectrum of 3H.
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Fig S61. 13C (DMSO-ds, 75 MHz, COM) NMR spectrum of 3H.
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Fig S62. 'H (DMSO-ds, 600 MHz) NMR spectrum of 4H.
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Fig $63. 13C (DMSO-ds, 75 MHz, COM) NMR spectrum of 4H.
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Fig S64. 'H (DMSO-ds, 600 MHz) NMR spectrum of SH.
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Fig $65. 13C (DMSO-ds, 75 MHz, COM) NMR spectrum of SH.
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Fig S66. 'H (DMSO-ds, 600 MHz) NMR spectrum of 6H.
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Fig $67. 13C (DMSO-ds, 75 MHz, COM) NMR spectrum of 6H.
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Fig $68. 'H (CDCls, 600 MHz) NMR spectrum of 3COCHs.
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Fig $69. 13C (CDCls, 150 MHz, COM) NMR spectrum of 3COCHa.
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Fig S70. 'H (CDCls, 600 MHz) NMR spectrum of 30H.
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Fig S71. 13C (CDCls, 150 MHz, COM) NMR spectrum of 30H.
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Fig S72. 'H (CD:0D, 300 MHz) NMR spectrum of 4COCHs.
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Fig $73. 13C (CDsOD, 75 MHz, COM) NMR spectrum of 4COCHs.
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Fig S74. 'H (CD30D, 600 MHz) NMR spectrum of 4OH.
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Fig S75. 13C (CDsOD, 150 MHz, COM) NMR spectrum of 40H.
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Fig S76. 'H (CD30D, 300 MHz) NMR spectrum of 4OOH.
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Fig S77. 13C (CDsOD, 150 MHz, COM) NMR spectrum of 40OH.
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Fig S78. 'H (CDCls, 300 MHz) NMR spectrum of SOH.
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Fig S79. 13C (CDCl3, 75 MHz, COM) NMR spectrum of SOH.
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Fig S80. 'H (CDCIs, 300 MHz) NMR spectrum of SOOH.
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Fig S81. 13C (CDCls, 75 MHz, COM) NMR spectrum of SOOH.
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