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1. Photochemical experiments  
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Fig S1. Photodecarboxylation efficiency of 2 at different buffer pH values (left: CH3CN-H2O (1:1 
- v/v), right: acetone-H2O (1:1 - v/v); c (2) = 10-3 mol dm-3, c (phosphate) = 0.05 mol dm-3). 
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Fig S2. Photodecarboxylation efficiency of 4 at different buffer pH values (left: CH3CN-H2O (1:1 
- v/v), right: acetone-H2O (1:1 - v/v); c (4) = 10-3 mol dm-3, c (phosphate) = 0.05 mol dm-3). 
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Fig S3. Photodecarboxylation efficiency of 6 at different buffer pH values (CH3CN-H2O (1:1 - 
v/v); c (6) = 10-3 mol dm-3, c (phosphate) = 0.05 mol dm-3). 
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Photochemical reaction quantum yield was caculated according to: 
 

 𝛷 ൌ  𝛷ோ
௫

௫ೃ

஺

஺ೃ

ఌೃ

ఌ

ଵିଵ଴షಲೃ

ଵିଵ଴షಲ  (S1) 

 
Φ and ΦR – 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;  
ε and εR – 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 (c = 10-3 mol dm-3) in N2-purged CH3CN in the presence of 
NBu4PF6 (c = 0.1 mol dm-3). 
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Fig S5. Cyclic voltammogram of 2 (c = 10-3 mol dm-3) in N2-purged CH3CN in the presence of 
NBu4PF6 (c = 0.1 mol dm-3). 
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Fig S6. Cyclic voltammogram of 3 (c = 10-3 mol dm-3) in N2-purged CH3CN in the presence of 
NBu4PF6 (c = 0.1 mol dm-3). 
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Fig S7. Cyclic voltammogram of 4 (c = 10-3 mol dm-3) in N2-purged CH3CN in the presence of 
NBu4PF6 (c = 0.1 mol dm-3). 
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Fig S8. Cyclic voltammogram of 5 (c = 10-3 mol dm-3) in N2-purged CH3CN in the presence of 
NBu4PF6 (c = 0.1 mol dm-3). 
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Fig S9. Cyclic voltammogram of 6 (c = 10-3 mol dm-3) in N2-purged CH3CN in the presence of 
NBu4PF6 (c = 0.1 mol dm-3). 
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The work for the separation of charges, needed for the estimation of the Gibbs energy for PET was 
estimated from: 
 
 𝑤ሺDା∙Aି∙ሻ/Jmolିଵ ൌ 𝑁୅𝑧ሺDା∙ሻ𝑧ሺAି∙ሻ𝑒ଶ/ሺ4π𝜖଴𝜖୰𝑎ሻ (S2) 

 

Where: 

NA Avogadro number, 6.022 × 1023 mol-1 

a  5 Å, distance between the donor (carboxylate) and acceptor (phthalimide), computed 

by CAM-B3LYP/cc-pVTZ 

z charge (+1 or -1) 

e elementary charge, 1.602 × 10–19 C 

e2/(4 0) = 2.307 × 10–28 J m 

ε0  permittivity of vacuum (8.854×10–12 C2 J–1 m–1) 

εr relative statistic permittivity (for H2O εr 80.16) 
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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, λexc = 310 nm) and 
excitation spectra of 3 (blue line, λem = 400 nm) in CH3CN at 25 °C (right). 
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Fig S13. Absorption spectrum (left) and normalized emission (red line, λexc = 310 nm) and 
excitation spectra of 4 (blue line, λem = 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, λexc = 360 nm) and 
excitation spectrum of 6 (blue line, λem = 470 nm) in CH3CN at 25 °C (right). 
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Fig S16. Normalized emission spectra of 6H (λexc = 360 nm), 3H (λexc = 310 nm) and 4H (λexc = 
310 nm) in CH3CN at 25 °C. 
 
 
Fluorescence quantum yield was calculated according to: 
 

 𝛷 ൌ  𝛷ோ ቀ
௡

௡ೃ
ቁ

ଶ ூ

ூೃ

ଵିଵ଴షಲೃ

ଵିଵ଴షಲ  (S3) 

 
Φ and ΦR – 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 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: 
 

𝐹 ሺ𝑡ሻ ൌ  𝛼ଵ exp ቀെ
௧

ఛభ
ቁ ൅ 𝛼ଶ exp ቀെ

௧

ఛమ
ቁ ൅ 𝛼ଷ exp ቀെ

௧

ఛయ
ቁ ൅  …   (S4) 
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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 τ / ns a Pre-exponential factors b 

390 nm 410 nm 440 nm 470 nm 

3/CH3CN 1.68 ± 0.01  

16.0 ± 0.4 

1.00 0.99 

0.01 

0.95 

0.05 

0.85 

0.15 

3/CH3CN-H2O 

pH 4.5 

4.6 ± 0.2 

24.7 ± 1.0 

0.20 

0.80 

0.14 

0.86 

0.10 

0.90 

0.09 

0.91 

3/CH3CN-H2O 

pH 8.3 

0.46 ± 0.01 

23.7 ± 1.0 

0.88 

0.12 

0.93 

0.07 

0.97 

0.03 

0.99 

0.01 

4/CH3CN 2.33 ± 0.08  

14.7 ± 0.3 

0.97 

0.03 

0.95 

0.05 

0.92 

0.08 

0.90 

0.10 

 450 nm 475 nm 500 nm 620 nm 

4/CH3CN-H2O 

pH 4.5 

≤ 0.1 

2.4 ± 0.3 

22.0 ± 0.8 

0.99 

0.003 

0.007 

0.93 

0.068 

0.003 

0.90 

0.08 

0 

0.26 

0.74 

0 

4/CH3CN-H2O 

pH 6.4 

≤ 0.1 

2.20 ± 0.06  

0.99 

0.008 

0.92 

0.08 

0.28 

0.72 

0 

1.00 

4/CH3CN-H2O 

pH 8.3 

1.88 ± 0.01 

6/CH3CN 17.2 ± 0.2 

  460 nm 490 nm 520 nm 550 nm 

6/CH3CN-H2O 

pH 4.5 

0.4 ± 0.1  

7.32 ± 0.05 

0.48 

0.52 

0.21 

0.79 

0 

1.00 

0 

1.0 

6/CH3CN-H2O 

pH 8.3 

0.4 ± 0.1 

5.84 ± 0.07 

0.43 

0.57 

0 

1.00 

0 

1.00 

0 

1.00 

a The quoted errors correspond to the maximum absolute deviations. b 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 pKa values 
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Fig S17. Absorption spectra of 4 (c = 2.72 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - v/v) in the 
presence of phosphate buffer (c = 0.05 mol dm-3) 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 (λexc = 380 nm, c = 3.30 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - 
v/v) in the presence of phosphate buffer (c = 0.05 mol dm-3) 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 (c = 3.30 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - v/v) in the 
presence of phosphate buffer (c = 0.05 mol dm-3) 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 (λexc = 370 nm, c = 1.75 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - 
v/v) in the presence of KCl (c = 2 mol dm-3) 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 (λexc = 370 nm, c = 1.76 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - 
v/v) in the presence of phosphate buffer (c = 0.05 mol dm-3) 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 (c = 1.84 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - v/v) in the 
presence of KCl (c = 2 mol dm-3) 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 (λexc = 370 nm, c = 1.84 × 10-5 mol dm-3) in CH3CN-H2O (1:9 - 
v/v) in the presence of KCl (c = 2 mol dm-3) 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 (c = 4.41 × 10-4 mol dm-3) in N2-purged CH3CN-H2O 
(1:1 - v/v) in the presence of phosphate buffer (c = 0.05 mol dm-3) 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-H2O (1:1 - v/v) solution 
of 1 in the presence of phosphate buffer (c = 0.05 mol dm-3) at pH 4 (left), and the corresponding 
weighted residuals (right). Elaser = 16 mJ.  
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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-H2O (1:1 - 
v/v) solution of 1 in the presence of phosphate buffer (c = 0.05 mol dm-3) at pH 7. Elaser = 20 mJ. 
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Fig S27. Transient absorption spectra of 2 (c = 3.50 × 10-4 mol dm-3) in N2-purged CH3CN. Elaser 
= 12 mJ. A266 = 0.4.  
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Fig S28. Decay of transient absorbance at 360 nm in N2-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 (c = 2.16 × 10-4 mol dm-3 (pH 4); c = 1.62 × 10-4 mol 
dm-3 (pH 7)) in N2-purged CH3CN-H2O (1:1 - v/v) in the presence of phosphate buffer (c = 0.05 
mol dm-3) 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-H2O (1:1 - v/v) solution 
of 2 in the presence of phosphate buffer (c = 0.05 mol dm-3) 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-H2O (1:1 - v/v) solution 
of 2 in the presence of phosphate buffer (c = 0.05 mol dm-3) at pH 7, at two different time-scales. 
Elaser = 20 mJ. 
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Fig S32. Transient absorption spectra of 3 (c = 2.84 × 10-4 mol dm-3) in N2 purged CH3CN. Elaser 
= 8 mJ. A266 = 0.46. 
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Fig S33. Decay of transient absorbance at 390 nm for N2-purged (left) and non-purged (right) 
CH3CN solution of 3. Elaser = 8 mJ. 
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Fig S34. Transient absorption spectra of 3 (c = 1.05 × 10-4 mol dm-3 (pH 4); c = 7.55 × 10-5 mol 
dm-3 (pH 7)) in N2-purged CH3CN-H2O (1:1 - v/v) in the presence of phosphate buffer (c = 0.05 
mol dm-3) 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-H2O (1:1 - v/v) solution 
of 3 in the presence of phosphate buffer (c = 0.05 mol dm-3) at pH 4 (left) and pH 7 (right). Elaser 
= 20 mJ. 
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Fig S36. Transient absorption spectra of 4 (c = 1.89 × 10-4 mol dm-3) in N2-purged CH3CN. Elaser 
= 8 mJ. 
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Fig S37. Decay of transient absorbance at 380 nm for N2-purged (left) and O2-purged (right) 
CH3CN solution of 4. Elaser = 8 mJ. 
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Fig S38. Transient absorption spectra of 4 (c = 1.35 × 10-4 mol dm-3 (pH 4); c = 4.53 × 10-5 mol 
dm-3 (pH 7)) in N2-purged CH3CN-H2O (1:1 - v/v) in the presence of phosphate buffer (c = 0.05 
mol dm-3) 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-H2O (1:1 - v/v) solution 
of 4 in the presence of phosphate buffer (c = 0.05 mol dm-3) at pH 4 (left) and pH 7 (right). Elaser 
= 20 mJ. 
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Fig S40. Transient absorption spectra of 5 (c = 3.24 × 10-5 mol dm-3) in N2-purged CH3CN. Elaser 
= 20 mJ. 
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Fig S41. Transient absorption spectra of 6 (c = 1.74 × 10-5 mol dm-3) 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 (c = 5.37 × 10-4 mol dm-3) in N2-
purged CH3CN-H2O (1:1 - v/v) in the presence of phosphate buffer (c = 0.05 mol dm-3) 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 τ = 10.6 ± 0.4 µs and τ = 46 ± 3 µs. Elaser = 8 mJ.  
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Fig S43. Transient absorption spectra of N-methylphthalimide (c = 5.37 × 10-4 mol dm-3) in N2-
purged CH3CN-H2O (1:1 - v/v) in the presence of phosphate buffer (c = 0.05 mol dm-3) 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 τ = 10.7 ± 0.7 µs and τ = 51 ± 4 µs. Elaser = 8 mJ.  
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Fig S44. Decay of transient absorption for N-methylphthalimide (c = 5.37 × 10-4 mol dm-3) in N2-
purged CH3CN-H2O (1:1 - v/v) in the absence of buffer The decay was fit to a sum of two 
exponentials with decay times of τ = 12 ± 2 µs and τ = 54 ± 3 µs. Elaser = 8 mJ.  
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6. MS and NMR Spectra 

 

 

Fig S45. Mass spectrum of 2COCH3 (obtained by photolysis of 2 in CH3CN-H2O (2:1 - v/v)). 
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Fig S46. Mass spectrum of 3H (obtained by photolysis of 3 in CH3CN-H2O (3:1 - v/v)). 
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Fig S47. Mass spectrum of 3H/3D (obtained by photolysis of 3 in CH3CN-D2O (3:1 - v/v)). 
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Fig S48. 1H (DMSO-d6, 600 MHz) NMR spectrum of 2. 
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Fig S49. 13C (DMSO-d6, 150 MHz, APT) NMR spectrum of 2. 
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Fig S50. 1H (DMSO-d6, 300 MHz) NMR spectrum of 3. 
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Fig S51. 13C (DMSO-d6, 150 MHz, APT) NMR spectrum of 3. 
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Fig S52. 1H (DMSO-d6, 300 MHz) NMR spectrum of 4. 
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Fig S53. 13C (DMSO-d6, 75 MHz, COM) NMR spectrum of 4. 
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Fig S54. 1H (DMSO-d6, 300 MHz) NMR spectrum of 5. 
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Fig S55. 13C (DMSO-d6, 75 MHz, COM) NMR spectrum of 5. 
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Fig S56. 1H (CD3OD, 300 MHz) NMR spectrum of 6. 
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Fig S57. 13C (CD3OD, 75 MHz, APT) NMR spectrum of 6. 
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Fig S58. 1H (DMSO-d6, 600 MHz) NMR spectrum of 2H. 
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Fig S59. 13C (DMSO-d6, 150 MHz, APT) NMR spectrum of 2H. 
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Fig S60. 1H (DMSO-d6, 600 MHz) NMR spectrum of 3H. 
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Fig S61. 13C (DMSO-d6, 75 MHz, COM) NMR spectrum of 3H. 
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Fig S62. 1H (DMSO-d6, 600 MHz) NMR spectrum of 4H. 
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Fig S63. 13C (DMSO-d6, 75 MHz, COM) NMR spectrum of 4H. 
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Fig S64. 1H (DMSO-d6, 600 MHz) NMR spectrum of 5H. 

 

 

 



S44 
 

Fig S65. 13C (DMSO-d6, 75 MHz, COM) NMR spectrum of 5H. 
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Fig S66. 1H (DMSO-d6, 600 MHz) NMR spectrum of 6H. 
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Fig S67. 13C (DMSO-d6, 75 MHz, COM) NMR spectrum of 6H. 
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Fig S68. 1H (CDCl3, 600 MHz) NMR spectrum of 3COCH3. 
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Fig S69. 13C (CDCl3, 150 MHz, COM) NMR spectrum of 3COCH3. 

 

 

 



S49 
 

Fig S70. 1H (CDCl3, 600 MHz) NMR spectrum of 3OH. 
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Fig S71. 13C (CDCl3, 150 MHz, COM) NMR spectrum of 3OH. 
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Fig S72. 1H (CD3OD, 300 MHz) NMR spectrum of 4COCH3. 
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Fig S73. 13C (CD3OD, 75 MHz, COM) NMR spectrum of 4COCH3. 
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Fig S74. 1H (CD3OD, 600 MHz) NMR spectrum of 4OH. 
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Fig S75. 13C (CD3OD, 150 MHz, COM) NMR spectrum of 4OH. 
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Fig S76. 1H (CD3OD, 300 MHz) NMR spectrum of 4OOH. 
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Fig S77. 13C (CD3OD, 150 MHz, COM) NMR spectrum of 4OOH. 
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Fig S78. 1H (CDCl3, 300 MHz) NMR spectrum of 5OH. 
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Fig S79. 13C (CDCl3, 75 MHz, COM) NMR spectrum of 5OH. 
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Fig S80. 1H (CDCl3, 300 MHz) NMR spectrum of 5OOH. 
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Fig S81. 13C (CDCl3, 75 MHz, COM) NMR spectrum of 5OOH. 

 

 


