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General Procedures, Materials, and Methods

Synthesis and characterization

Steady-state UV-Vis absorption spectra (max and ε) were acquired with a V-660 UV-Vis 
spectrophotometer (Jasco) at room temperature (rt). MALDI-TOF MS spectra were 
obtained from a BRUKER ULTRAFLEX III instrument equipped with a nitrogen laser 
operating at 337 nm and recorded in the positive-polarity mode. A convenient matrix for 
these measurements is indicated for each compound. NMR spectra were recorded with 
a BRUKER Avance-300 (300 MHz) and a BRUKER DRX-500 (500 MHz) spectrometer. 
The temperature was actively controlled at 298 K. In the 1H-NMR and 13C-NMR spectra, 
the chemical shifts () are measured in ppm relative to tetramethylsilane. Column 
chromatography was carried out on silica gel Merck-60 (230-400 mesh, 60 Å) and TLC 
was performed on aluminum sheets precoated with silica gel 60 F254 (Merck). Size 
exclusion chromatography was performed on Bio-BeadsTM S-X1 Support (200-400 
mesh). PzCOOH,1 Pnc2COOH2 and Pnc2OH3 were synthesized as previously reported. 
The other chemicals were purchased from commercial suppliers and used without 
further purification. Dry solvents were purchased from commercial suppliers in 
anhydrous grade or thoroughly dried before use employing standard methods. 

Photophysical Studies

Steady-State Absorption and Emission. Steady-state UV-vis absorption 
measurements were carried out at on a Perkin Elmer Lambda 2 spectrometer or a 
Varian Cary 5000 UV-vis-NIR spectrophotometer at room temperature (rt). Steady-state 
emission spectra were recorded with a FluoroMax3 spectrometer from Horiba in the 
visible detection range (rt). The data was recorded using FluorEssence software from 
Horiba Jobin Yvon. Fluorescence quantum yields (ФF) were determined by means of 
gradient analyses using cresyl violet perchlorate (ФF = 0.54) in ethanol for the ZnPz 
fluorescence and zinc phthalocyanine (ФF = 0.30) in toluene for the Pnc2 fluorescence. 
All measurements were performed in 10 x 10 mm quartz cuvettes at rt.

Time-Correlated Single Photon Counting (TCSPC). Fluorescence lifetimes were 
determined by the time-correlated single photon counting (TCSPC) technique using a 
FluoroLog3 emission spectrometer (Horiba JobinYvon) equipped with an R3809U-58 
MCP (Hamamatsu) and an EXW-6 (NKT) SuperK Extreme highpower supercontinuum 
fiber laser with excitation at 570 and 633 nm (~150 ps fwhm).

Femtosecond and Nanosecond Transient Absorption Spectroscopy. Femtosecond 
(0 to 5250 ps) and nanosecond (1 ns to 400 μs) transient absorption experiments (fsTA 
and nsTA) were carried out with an amplified Ti:sapphire CPA-2110 fs laser system 
(Clark MXR: output 775 nm, 1 kHz, 150 fs pulse width) using transient absorption 
pump/probe detection systems (Helios and Eos, Ultrafast Systems) with argon purged 
solutions (~15 minutes) in 2 x 10 mm cuvettes. The 570 and 633 nm excitation 
wavelengths, with energies of 400 nJ, respectively, were generated with a noncolinear 



optical parametric amplifier (NOPA, Clark MXR). Transient absorption spectra were 
recorded using transient absorption pump-probe detection systems (HELIOS and EOS, 
Ultrafast Systems). A homogenous excitation of the probed area was ensured, by 
keeping the spot diameter of the pump beam always larger than that of the probe beam. 
A controlled delay stage (fsTA) or electronic response (nsTA) was responsible for the 
delay of the probe pulses with respect to the pump pulses. A beam splitter was used to 
split the probe pulses into two (signal and reference beam) before passing the sample. 
The probe and reference beam were detected independently to correct for fluctuations 
in the probe beam intensity. A reasonable signal-to-noise ratio for the transient spectra 
were acquired shot-by-shot and averaged at each delay (~1500 times).

Data Analysis. Data evaluation of the fsTa and nsTA data has been conducted by 
means of multiwavelength and GloTarAn global analysis. Global analysis was 
performed on the TA data sets using the proposed sequential model. The analytical 
solution to the coupled differential equations that describe the kinetic model is 
convoluted with a Gaussian instrument response function. After the least-squares fitting 
has converged, the raw data matrix is deconvoluted using the specific solution to the 
kinetic model and parameters from the fit to obtain the evolution-associated spectra and 
their populations as a function of time. GloTarAn is a Java-based graphical user 
interface to the R-package TIMP, which was developed for global and target analysis of 
time-resolved spectroscopy data. The dispersion (chirp of the white-light pulse) of the 
instrument response function (IRF) was modeled (Surface Xplorer by Ultrafast Systems) 
and taken into account during the fitting procedure.

Triplet Quantum Yield (TQY) Determination. The TQY determination was performed 
by following the same procedure from previous works. In short, for the TQY 
determination the intensification of the Pnc2 related ground state bleach (GSB) was 
utilized. Further corrections of the EAS of the Pnc2 were necessary, in order to account 
for residual contributions from the ZnPzs (e.g. GSB, fluorescence). The ratios between 
the singlet excited-state markers (~450 nm) and the minima of the GSBs of the Pnc2 
1(S1S0) states were matched to the resemble the respective Pnc2 reference system 
(Pnc2OH and Pnc2COOH) in the respective solvent. For the calculation, the following 
Equation (1) was used:

    

∆𝑂𝐷𝐸𝐴𝑆(1(𝑇1𝑇1)𝑃𝑛𝑐2

∆𝑂𝐷𝐸𝐴𝑆(1(𝑆1𝑆0)𝑃𝑛𝑐2

 𝑥 100% = 𝑇𝑄𝑌

(1)

FRET Rate Constant Determination. For the calculation of the FRET rate constant the 
same procedure from previous works was applied, using the following Equation (2)-(6):

      (2)
𝑅 =  𝑅0 (1 ‒ 𝐸

𝐸 )
1
6

R = FRET distance; R0 = critical energy donor-acceptor distance; E = FRET efficiency.



         (3)
𝐸 = 1 ‒  

𝜏𝐷𝐴

𝜏𝐷

E = FRET efficiency; τDA = experimental lifetime (TA) of energy donor-acceptor 
conjugate; τD = experimental fluorescence lifetime of energy donor (TCSPC).

           (4)𝑅0 = 0.2108 (𝜅2Φ𝐹𝑛 ‒ 4𝐽)
1
6

R0 = critical energy donor-acceptor distance; κ2 = orientation factor; n = refractive index 
of the solvent; J = degree of spectral overlap.

              (5)
𝐽 =  

∞

∫
0

𝐹𝐷(𝜆)𝜀𝐴(𝜆)𝜆4𝑑𝜆

J = degree of spectral overlap; FD = fluorescence intensity of the donor at wavelength λ. 
The fluorescence spectra must be normalized to fulfill Equation (6); εA = extinction 
coefficient of the acceptor at wavelength λ

       (6)

∞

∫
0

𝐹𝐷(𝜆)𝑑𝜆 = 1

The detailed procedure (including a description of a software-based algorithm to 
calculate the spectral overlap integral J is described by HINK et al. For κ2 we used 2/3 
(~0.67), as often used for non-rigid systems (“dynamic isotropic limit”). The refractive 
indices n were taken as 1.496 and 1.528 for toluene and benzonitrile, respectively. See 
Table S1 for a summary of the parameters used for the FRET rate constant calculation 
as well as for an overview of the obtained values for the FRET constants.



Synthesis and Characterization

Scheme S1. Synthesis of PzOH and PzCOOH1
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Magnesium turnings (51 mg, 2.1 mmol) and a spatula tip of iodine were heated in dry 
butanol (20 mL) under Ar for 8h. Then, dipropylmaleonitrile (3)4 (340 mg, 2.1 mmol) and 
methyl 3,4-dicyanobenzoate (4)5 (130 mg, 0.7 mmol) were added and the mixture was 
refluxed for 24h under argon. The solvent was rotary evaporated, and the residue was 
dissolved in TFA (20 mL) and left to stand at rt, protected from light, for 1h. The solution 
was poured over a 1:1 mixture of ice/NH3 (30% aq.). The resulting precipitate was 
filtered and washed with water, a 1:1 mixture of methanol/water and finally, with 
methanol. After being dried, the solid was suspended in a 1:1 mixture of DMF/PhCl (20 
mL), Zn(OAc)2 (318 mg, 1.7 mmol) was added, and the mixture was heated at 140ºC for 
8h. The solvent was rotary evaporated and the crude subjected to column 
chromatography on silica gel, using a 50:1 mixture of Toluene/THF as eluent, affording 
a blue solid (60 mg, 11%).



1H-NMR (300 MHz, THF-d8):  (ppm) = 10.03 (s, 1H), 9.45 (d, J = 8.0 Hz, 1H), 8.81 (dd, 
J = 7.9, J = 1.4 Hz, 1H), 4.59 (t, J = 6.4 Hz, 2H), 4.1 – 3.8 (m, 12H), 2.43 (m, 12H), 2.1 
– 1.9 (m, 4H), 1.4 - 1.2 (m, 18H), 1.15 (t, J = 7.4 Hz, 3H). UV-vis (THF): max (nm) (log  
(dm3 mol-1 cm-1)) = 633 (5.3), 578 (sh), 346 (5.0). MS (MALDI-TOF, DCTB): m/z = 778-
785 [M]+. HRMS: m/z = 778.3644. Calculated for (C43H54N8O2Zn): 778.3656.

[2,3,7,8,12,13-(Hexapropyl)-17,18-(4’-hydroxymethyl)-porphyrazinato] Zn(II) (PzOH)

N

NN

N

N

N N N
CH2OH

Zn
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To a stirred solution of 5 (50 mg, 0.06 mmol) in dry THF (1 mL) at rt, LiAlH4 (0.08 mg, 
0.08 mmol) was added in small portions. The reaction was monitored by TLC and when 
it was completed, NH4Cl (1 mL) was added at 0 ºC. Next, HCl was added until pH = 2 
and the solution was extracted with CH2Cl2 (5 x 5 mL). The organic layers were dried 
over Na2SO4. The solvent was rotary evaporated and the residue was chromatographed 
on silica gel using a 50:1 mixture of Toluene/THF as eluent. PzOH (20.5 mg, 45%), was 
obtained as a blue solid.

1H-NMR (400 MHz, THF-d8):  (ppm) = 9.38 (s, 1H), 9.32 (d, J = 7.8 Hz, 1H), 8.15 (d, J 
= 7.8 Hz, 1H), 5.17 (d, J = 5.9 Hz, 2H), 4.72 (t, J = 5.9 Hz, 1H), 4.0 - 3.9 (m, 12H), 2.4 – 
2.3 (m, 12H), 1.4 – 1.3 (m, 18H). 13C-NMR (126 MHz, THF-d8):  (ppm) = 159.7, 159.6, 
157.6, 157.5, 157.4, 156.2, 156.1, 146.2, 145.2, 144.0, 143.9, 143.8, 141.0, 139.6, 
128.8, 123.2, 121.3, 65.5, 30.7, 29.2, 29.1, 29.0, 28.9, 26.7, 26.6, 26.5, 26.4, 15.2, 15.1. 
IR: (cm−1) = 3337 (br, O-H), 2957, 2920, 2866 (C-H), 2656, 1462, 1371, 1151, 1013 
(C-O), 952, 756, 728. UV-vis (THF): max (nm) (log  (dm3 mol-1 cm-1)) = 618 (4.52), 604 
(4.58), 572 (sh), 554 (3.86), 348 (4.78). MS (MALDI‐TOF, DCTB): m/z = 708‐714 [M]+. 
HRMS: m/z = 708.3230; Calculated for  (C39H48N8OZn): 708.3237.



Scheme S2. Synthesis of 1 and Pz1
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General Procedure for the preparation of 1, 2, Pz1 and Pz2

To a mixture of the carboxylic acid (0.04 mmol, 1 eq.), the alcohol (2.2 eq.) and DMAP 
(0.2 eq.) in a 1:1 mixture of THF/DMF (2 mL) at 0 ºC and under Ar, 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDC) (2.2 eq.) was added. The solution was stirred 
for 1 h and after, it was allowed to reach rt. After stirring at this temperature for 48 h, the 
mixture was washed with water and dried over NaSO4. The solvent was rotary 
evaporated and the residue was chromatographed under the conditions specified for 
each compound.
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Starting from PzOH (41.29 mg, 0.034 mmol, 1.5 eq.).  The compound was purified by 
gel permeation chromatography on Biobeads, using THF as the eluent, and then on 



silica gel using a 100:1 mixture of Toluene/THF. 1 was obtained as a blue solid (10.5 
mg, 15%).  

1H-NMR (300 MHz, THF-d8):  (ppm) = 9.65 (s, 1H), 9.53 (d, J = 7.6 Hz, 1H), 9.39 (s, 
4H), 9.25 (s, 4H), 8.86 (s, 2H), 8.81 (s, 1H), 8.51 (d, J = 7.7 Hz, 1H), 8.17 – 8.01 (m, 
4H), 7.88 (m, 4H), 7.41 – 7.13 (m, 8H), 6.18 (s, 2H), 3.95 (m, 12H), 2.47 – 2.19 (m, 
12H), 1.42 (s, 36H), 1.33 – 1.13 (m, 24H). 13C-NMR (126 MHz, THF-d8):  (ppm) = 
165.7, 157.8, 155.4, 145.2, 144.2, 144.0, 133.4, 131.4, 131.2, 130.7, 129.5, 129.2, 
127.0, 126.8, 125.9, 123.8, 119.6, 118.2, 103.8, 90.3, 30.7, 29.2, 29.0, 28.9, 26.6, 26.5, 
26.4, 25.9, 19.5, 15.2, 12.7. UV-vis (THF): max (nm) (log  (dm3 mol-1 cm-1)) = 656 (3.6), 
610 (4.1), 562 (3.4), 441 (sh), 435 (3.0), 347 (4.0), 308 (4.4). MS (MALDI‐TOF, DCTB): 
m/z = 1772‐1781 [M]+. HRMS: m/z = 1772.8027; Calculated for (C116H116N8O2Si2Zn): 
1772.8046.
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Starting from PzOH (30 mg, 0.042 mmol, 1.5 eq.). The compound was 
chromatographed on silica gel using a 50:1 mixture of toluene/THF, affording Pz1 as a 
blue solid (11 mg, 50%).

1H-NMR (300 MHz, THF-d8):  (ppm) = 9.50 (s, 1H), 9.39 (d, J = 7.8 Hz, 1H), 8.29 (d, J 
= 7.7 Hz, 1H), 8.16 (d, J = 8.7 Hz, 2H), 7.61 – 7.54 (m, 2H), 5.95 (s, 2H), 4.05 – 3.86 
(m, 12H), 2.46 – 2.29 (m, 12H), 1.36 (s, 9H), 1.33–1.25 (m, 18H). 13C-NMR (76 MHz, 
THF-d8):  (ppm) = 166.6, 159.6, 159.5, 157.8, 157.7, 155.5, 155.4, 145.2, 144.2, 144.0, 
140.9, 139.5, 130.4, 130.2, 128.9, 126.3, 123.6, 123.1, 122.7, 81.9, 36.0, 31.6, 29.0, 
26.5, 15.2. UV-vis (THF): max (nm) (log  (dm3 mol-1 cm-1)) = 616 (sh), 607 (4.91), 567 
(sh), 556 (4.16), 348 (4.74). MS (MALDI‐TOF, DCTB): m/z = 868 ‐ 874 [M]+. HRMS: m/z 
= 868.4102; Calculated for (C50H60N8O2Zn): 868.4125.



Scheme S3. Synthesis of 2 and Pz2
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Starting from PzCOOH (30 mg, 0.041 mmol). The compound was chromatographed on 
Biobeads using THF as the eluent and then, on silica gel using a 100:1 mixture of 
Toluene/THF, affording 2 as a blue solid (15 mg, 20%).

1H-NMR (300 MHz, THF-d8):  = 10.26 (s, 1H), 9.59 (d, J = 8.0 Hz, 1H), 9.53 (s, 4H), 
9.35 (s, 4H), 9.08 (dd, J = 8.0, 1.5 Hz, 1H), 8.68 (t, J = 1.5 Hz, 1H), 8.48 (s, 2H), 8.21 – 
8.12 (m, 4H), 7.98 – 7.90 (m, 4H), 7.32 (dd, J = 6.7, 3.1 Hz, 8H), 5.98 (s, 2H), 3.97-3.82 
(m, 12H), 2.44 – 2.23 (m, 12H), 1.43 (s, 36H), 1.33 – 1.13 (m, 24H). 13C-RMN (76 MHz, 
THF-d8):  (ppm) = 165.3, 150.2, 146.7, 140.5, 133.6, 133.5, 131.5, 131.3, 129.6, 129.2, 
127.3, 127.0, 125.7, 104.8, 101.1, 29.3, 29.0, 26.6, 19.4, 15.2, 12.7. UV-vis (THF): max 
(nm) (log  (dm3 mol-1 cm-1)) = 657 (4.37), 615 (4.80), 561 (4.12), 439 (9.63), 413 (3.75), 
367 (4.55), 349 (4.63), 309 (5.22). MS (MALDI‐TOF, DCTB): 1772‐1781 [M]+. HRMS: 
m/z = 1772.8038; Calculated for (C116H116N8O2Si2Zn): 1772.8046.
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Starting from PzCOOH (25 mg, 0.034 mmol). The compound was chromatographed on 
silica gel using a 50:1 mixture of heptane/AcOEt, affording a blue solid (15 mg, 50%).

1H-NMR (300 MHz, THF-d8):  (ppm) = 10.05 (s, 1H), 9.44 (d, J = 7.9 Hz, 1H), 8.83 (dd, 
J = 8.0, 1.5 Hz, 1H), 7.69 – 7.49 (m, 4H), 5.60 (s, 2H), 4.05 – 3.92 (m, 12H), 2.46 – 2.32 
(m, 12H), 1.38 (s, 9H), 1.35–1.25 (m, 18H). 13C-NMR (76 MHz, THF-d8):  (ppm) = 
167.0, 159.6, 159.4, 158.5, 158.3, 154.6, 154.1, 151.9, 145.4, 144.7, 144.6, 144.5, 
144.3, 143.4, 140.2, 134.8, 132.1, 130.9, 129.2, 126.3, 125.1, 123.3, 35.3, 31.8, 29.1, 
29.0, 28.9, 26.5, 15.2, 15.1. UV-vis (THF): max (nm) (log  (dm3 mol-1 cm-1)) = 614 (4.9), 
563 (4.2), 346 (4.6). MS (MALDI‐TOF, DCTB): m/z = 868 ‐ 875 [M]+. HRMS: m/z = 
868.4135; Calculated for (C50H60N8O2Zn): 868.4125.



Figure S1. 1H NMR (THF-d8) of 5.
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Figure S2. UV/Vis spectrum (CHCl3) of 5.
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Figure S3. MS (MALDI-TOF) and HRMS spectra (inset) of 5.



Figure S4. 1H NMR (THF-d8) of PzOH.
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Figure S5. 13C NMR (THF-d8) of PzOH.
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Figure S6. UV/Vis spectrum (CHCl3) of PzOH.
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Figure S7. MS (MALDI-TOF) and HRMS spectra (inset) of PzOH.

 



Figure S8. 1H NMR spectra of a) 2 and b) 1 in d8-THF.
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Figure S9. 13C NMR spectra of 1 in d8-THF.
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Figure S10. MS (MALDI-TOF) and HRMS spectra (inset) of 1.

Figure S11. 13C NMR spectra of 2 in d8-THF.
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Figure S12. MS (MALDI-TOF) and HRMS spectra (inset) of 2.

Figure S13. 1H NMR spectra of a) Pz2 and b) Pz1 in d8-THF.
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Figure S14. 13C NMR spectra of Pz1 in d8-THF.
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Figure S15. MS (MALDI-TOF) and HRMS spectra (inset) of Pz1.



Figure S16. 13C NMR spectra of Pz2 in d8-THF.
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Figure S17. MS (MALDI-TOF) and HRMS spectra (inset) of Pz2.



Figure S18. Steady-state absorption spectra of Pz1 (black), Pnc2COOH (red), and 1 
(blue) in toluene (Tol).

Figure S19. a) Steady-state absorption spectra of Pz1 (black), Pnc2COOH (red), and 1 
(blue) in benzonitrile (BN). b) Normalized steady-state absorption spectra of Pz1 (grey), 
Pnc2COOH (light-grey), and 1 (black) in BN. c) Normalized steady-state fluorescence 
spectra of Pz1 (grey), Pnc2COOH (light-grey), and 1 (black) in BN. Pnc2COOH 
centered absorption (~665.5 nm) and Pz1 centered fluorescence (~626.5 nm) were 
used as points of normalization, respectively.



Figure S20. a) Steady-state absorption spectra of Pz2 (black), Pnc2OH (red), and 2 
(blue) in toluene (Tol). b) Normalized steady-state absorption spectra of Pz2 (navy), 
Pnc2OH (cyan), and 2 (blue) in Tol. c) Normalized steady-state fluorescence spectra of 
Pz2 (navy), Pnc2OH (cyan), and 2 (blue) in Tol. d) Steady-state absorption spectra of 
Pz2 (black), Pnc2OH (red), and 2 (blue) in benzonitrile (BN). e) Normalized steady-state 
absorption spectra of Pz2 (navy), Pnc2OH (cyan), and 2 (blue) in BN. f) Normalized 
steady-state fluorescence spectra of Pz2 (navy), Pnc2OH (cyan), and 2 (blue) in BN. 
Pnc2OH centered absorption (~659 nm in Tol, ~665 nm in BN) and Pz2 centered 
fluorescence (~624 nm in Tol, ~626.5 nm in BN) were used as points of normalization, 
respectively. 



Table S1. Summary of photophysical properties of the investigated compounds in 
benzonitrile.

[a] Values refer to the ZnPz centered fluorescence if not stated otherwise. [b] Value 
refers to the pentacene (Pnc2) centered fluorescence. [c] Lifetime is below the 
resolution limit of our time-correlated single photon counting (TCSPC) setup.



Figure S21. (a) – Differential absorption spectra obtained upon fsTA experiments (570 
nm) of Pz2 in toluene with several time delays between 0 and 5250 ps at rt, with the 
inset showing kinetics at the respective wavelengths (b) – Evolution associated spectra 
of the transient absorption data of Pz2 shown in a), with the initially formed singlet 
excited state 1(S1)Pz2 (black) and triplet excited state 3(T1)Pz2 (orange). The inset depicts 
the relative populations of the respective states. (c) – Differential absorption spectra 
obtained upon nsTA experiments (570 nm) of Pz2 in toluene with several time delays 
between 0 and 400 μs at rt, with the inset showing kinetics at the respective 
wavelengths (d) – Evolution associated spectra of the transient absorption data of Pz2 
shown in c), with the initially formed singlet excited state 1(S1)Pz2 (black) and triplet 
excited state 3(T1)Pz2 (orange). The inset depicts the relative populations of the 
respective states.



Figure S22. (a) – Differential absorption spectra obtained upon fsTA experiments 
(633 nm) of Pnc2OH in toluene with several time delays between 0 and 5250 ps at rt, 
with the inset showing kinetics at the respective wavelengths (b) – Evolution associated 
spectra of the transient absorption data of Pnc2OH shown in a), with the initially formed 
singlet excited state 1(S1S0)Pnc2OH (red), intermediate state CT(S1S0)Pnc2OH (blue), and 
singlet correlated triplet pair state 1(T1T1)Pnc2OH (green). The inset depicts the relative 
populations of the respective states.

Figure S23. (a) – Differential absorption spectra obtained upon fsTA experiments 
(570 nm) of 2 in toluene with several time delays between 0 and 5250 ps at rt, with the 
inset showing kinetics at the respective wavelengths (b) – Evolution associated spectra 
of the transient absorption data of 2 shown in a), with the initially formed ZnPz singlet 
excited state 1(S1)Pz2 (black), the Pnc2 singlet excited state 1(S1S0)Pnc2,2 (red), 
intermediate state CT(S1S0)Pnc2,2 (blue), and singlet correlated triplet pair state 
1(T1T1)Pnc2,2 (green). The inset depicts the relative populations of the respective states.



Figure S24. (a) – Differential absorption spectra obtained upon fsTA experiments 
(570 nm) of Pz1 in benzonitrile with several time delays between 0 and 5250 ps at rt, 
with the inset showing kinetics at the respective wavelengths (b) – Evolution associated 
spectra of the transient absorption data of Pz1 shown in a), with the initially formed 
singlet excited state 1(S1)Pz1 (black) and triplet excited state 3(T1)Pz1 (orange). The inset 
depicts the relative populations of the respective states. (c) – Differential absorption 
spectra obtained upon nsTA experiments (570 nm) of Pz1 in benzonitrile with several 
time delays between 0 and 400 μs at rt, with the inset showing kinetics at the respective 
wavelengths (d) – Evolution associated spectra of the transient absorption data of Pz1 
shown in c), with the initially formed singlet excited state 1(S1)Pz1 (black) and triplet 
excited state 3(T1)Pz1 (orange). The inset depicts the relative populations of the 
respective states.



Figure S25. (a) – Differential absorption spectra obtained upon fsTA experiments 
(570 nm) of Pz2 in benzonitrile with several time delays between 0 and 5250 ps at rt, 
with the inset showing kinetics at the respective wavelengths (b) – Evolution associated 
spectra of the transient absorption data of Pz2 shown in a), with the initially formed 
singlet excited state 1(S1)Pz2 (black) and triplet excited state 3(T1)Pz2 (orange). The inset 
depicts the relative populations of the respective states. (c) – Differential absorption 
spectra obtained upon nsTA experiments (570 nm) of Pz2 in benzonitrile with several 
time delays between 0 and 400 μs at rt, with the inset showing kinetics at the respective 
wavelengths (d) – Evolution associated spectra of the transient absorption data of Pz2 
shown in c), with the initially formed singlet excited state 1(S1)Pz2 (black) and triplet 
excited state 3(T1)Pz2 (orange). The inset depicts the relative populations of the 
respective states.



Figure S26. (a) – Differential absorption spectra obtained upon fsTA experiments 
(633 nm) of Pnc2COOH in benzonitrile with several time delays between 0 and 5250 ps 
at rt, with the inset showing kinetics at the respective wavelengths (b) – Evolution 
associated spectra of the transient absorption data of Pnc2COOH shown in a), with the 
initially formed singlet excited state 1(S1S0)Pnc2OH (red), intermediate state CT(S1S0)Pnc2OH 
(blue), and singlet correlated triplet pair state 1(T1T1)Pnc2OH (green). The inset depicts the 
relative populations of the respective states.

Figure S27. (a) – Differential absorption spectra obtained upon fsTA experiments 
(633 nm) of Pnc2OH in benzonitrile with several time delays between 0 and 5250 ps at 
rt, with the inset showing kinetics at the respective wavelengths (b) – Evolution 
associated spectra of the transient absorption data of Pnc2OH shown in a), with the 
initially formed singlet excited state 1(S1S0)Pnc2OH (red), intermediate state CT(S1S0)Pnc2OH 
(blue), and singlet correlated triplet pair state 1(T1T1)Pnc2OH (green). The inset depicts the 
relative populations of the respective states.



Figure S28. (a) – Differential absorption spectra obtained upon fsTA experiments 
(570 nm) of 1 in benzonitrile with several time delays between 0 and 5250 ps at rt, with 
the inset showing kinetics at the respective wavelengths (b) – Evolution associated 
spectra of the transient absorption data of 1 shown in a), with the initially formed ZnPz 
singlet excited state 1(S1)Pz1 (black), the Pnc2 singlet excited state 1(S1S0)Pnc2,1 (red), 
intermediate state CT(S1S0)Pnc2,1 (blue), and singlet correlated triplet pair state 
1(T1T1)Pnc2,1 (green). The inset depicts the relative populations of the respective states.

Figure S29. (a) – Differential absorption spectra obtained upon fsTA experiments 
(570 nm) of 2 in benzonitrile with several time delays between 0 and 5250 ps at rt, with 
the inset showing kinetics at the respective wavelengths (b) – Evolution associated 
spectra of the transient absorption data of 2 shown in a), with the initially formed ZnPz 
singlet excited state 1(S1)Pz2 (black), the Pnc2 singlet excited state 1(S1S0)Pnc2,2 (red), 
intermediate state CT(S1S0)Pnc2,2 (blue), and singlet correlated triplet pair state 
1(T1T1)Pnc2,2 (green). The inset depicts the relative populations of the respective states. 



Figure S30. (a) – Evolution associated spectra of the differential absorption spectra 
obtained upon fsTA experiments (570 nm) of Pnc2COOH in toluene with several time 
delays between 0 and 5250 ps at rt, with the initially formed ZnPz singlet excited state 
1(S1S0)Pnc2COOH (red), intermediate state CT(S1S0)Pnc2COOH (blue), and singlet correlated 
triplet pair state 1(T1T1) Pnc2COOH (green). The inset depicts the relative populations of the 
respective states. (b) – Respective species associated spectra and relative populations. 
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Figure S31. (a) – Evolution associated spectra of the differential absorption spectra 
obtained upon fsTA experiments (570 nm) of 1 in toluene with several time delays 
between 0 and 5250 ps at rt, with the initially formed ZnPz singlet excited state 1(S1)Pz1 
(black), the Pnc2 singlet excited state 1(S1S0)Pnc2,1 (red), intermediate state CT(S1S0)Pnc2,1 
(blue), and singlet correlated triplet pair state 1(T1T1)Pnc2,1 (green). The inset depicts the 
relative populations of the respective states. (b) – Respective species associated 
spectra and relative populations. 
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Table S2. Summary of kinetic data and triplet quantum yields (TQYs) of Pz1, Pz2, 
Pnc2COOH, Pnc2OH, 1, and 2 obtained from fsTA and nsTA in benzonitrile.

[a] Determined via following the intensification of the transient bleaching of the Pnc2 
moiety and comparing the relative intensification of the evolution-associated for the 
1(S1S0)Pnc2 and the 1(T1T1)Pnc2 state, respectively. [b] An error margin in the range of 
±20% may be considered when determining the TQYs. [c] n.r. = not resolvable. 
Lifetimes are either too long to be resolved with fsTA or too short to be resolved with 
nsTA.
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