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Abstract: Electron-donating corroles (Cor) were integrated
with electron-accepting phthalocyanines (Pc) to afford two
different non-covalent Cor ·Pc systems. At the forefront was
the coordination between a 10-meso-pyridine Cor and a ZnPc.
The complexation was corroborated in a combination of
NMR, absorption, and fluorescence assays, and revealed
association with binding constants as high as 106 m� 1. Steady-
state and time-resolved spectroscopies evidenced that re-

gardless of exciting Cor or Pc, the charge-separated state
evolved efficiently in both cases, followed by a slow charge-
recombination to reinstate the ground state. The introduction
of non-covalent linkages between Cor and Pc induces
sizeable differences in the context of light harvesting and
transfer of charges when compared with covalently linked
Cor-Pc conjugates.

Introduction

Photoinduced electron- and energy-transfer processes play a
primary role in natural photosynthesis, which constitutes
nature’s way of converting light into usable chemical energy.[1]

More specifically, sunlight excites the natural antenna chromo-
phores to provide electronic excitation, which is funneled to the
reaction center by a cascade of electron and energy transfer

processes.[2] The success of this process relies on the effective-
ness of these electron transfers and the lack of recombination
reactions that would interrupt the process and cause a waste of
the absorbed energy.[3] The fine structure-function-reactivity
relationship that exists for naturally occurring photosynthetic
reaction centers has prompted the design and the preparation
of a variety of electron donor-acceptor ensembles, which have
been developed and applied to many technologically relevant
research fields, such as light-electricity conversion, light-fuel
production, and optoelectronic devices.[4]

Chlorophyll and bacteriochlorophylls, the most common of
visible-light absorbing building blocks found in nature, are only
one type of a more general subset of biologically inspired
pigments composed, at their cores, of tetrapyrrolic macrocycles.
Thus, porphyrinoids represent the natural choice in the design
of multicomponent electron-donor-acceptor systems to mimic
the natural reaction center as a replacement of the synthetically
demanding and relatively unstable chlorophylls.[5]

Corroles (Cor) and likewise phthalocyanines (Pc), have been
extensively studied owing to their roles in mimicking biological
systems.[6] Their high thermal and chemical stability, their
optical and redox properties,[7] their tunability of these features
by complexation with different metals or by different substitu-
tion at their peripheries render them excellent candidates for
this purpose. Cor, with their maximum absorption in the range
of 400–450 nm,[8] together with the Pc maximum absorption
centered at 600–700 nm,[9] cover a large range of the solar
spectrum, that is, from the UV to the near IR. Cor have widely
been incorporated into multicomponent conjugates as electron
donors due to their low oxidation potential, especially when
compared with the porphyrin analogues.[10] Pc have been
proven to act as excellent electron acceptor counterparts,
particularly when endowed with strong electron-withdrawing
substituents.[11]

Very recently, two conjugated panchromatic Cor-Pc con-
jugates have been reported.[12] In both cases, the two differently
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substituted Cor operate as primary electron donors after
photoexcitation, while the conjugated electron accepting Pc
functions as primary electron acceptor.
It is noteworthy that in the natural systems the light

harvesters of the antennas as well as the electron donors and
electron acceptors in the reaction centers are brought together
through non-covalent interactions. Compared with artificial
light-transforming systems, in which covalent linkages are
employed, light-harvesting systems based on non-covalent
interactions undoubtedly present several benefits. First, they
are easier to fabricate without the needs of multiple synthetic
steps. Second, the solution stability is tunable by the careful
choice of the supramolecular interactions and/or the external
stimuli. Third, the control over the assembly/disassembly of
such supramolecular systems does allow perturbing and
modulating some of their physicochemical properties. Among
the many different non-covalent interactions, metal-ligand
coordination is an efficient means to self-assemble Cor- and Pc-
based electron donor-acceptor ensembles.[13]

In the current study, two different Cor, bearing substituents
with drastically different electronic behaviour in their 5 and 15
meso-positions were prepared and connected to an electron
accepting ZnPc by metal-ligand, axial coordination of pyridyl in
the 10 meso-position of Cor to zinc metal center of Pc
(Scheme 1).

Results and Discussion

A widely extended method to obtain trans-A2B Cor relies on the
reaction of the desired dipyrromethane with a suitable
aldehyde.[14] Starting from mesitylbenzaldehyde for the syn-
thesis of py-CorM6 and pentafluorobenzaldehyde for the syn-
thesis of py-CorF10, the corresponding dipyrromethanes were
synthesized by a reaction with pyrrole, using the method
already reported in the literature.[15] Both 10-meso-pyridyl-
substituted Cor were obtained following an already reported
procedure, aimed to the synthesis of trans-A2B-corroles bearing
substituents with basic nitrogen atoms at the meso-positions.
Cor formation reaction involves the acid-catalyzed condensa-
tion of a dipyrromethane with an aldehyde followed by
oxidation with DDQ.[16] Octakis(2-ethylhexylsulfonyl) Zn(II)Pc
(ZnPcR8) was prepared as already reported in the literature.

[11b]

NMR titrations

Measurements were carried out in CDCl3 at 20 °C with a
constant concentration of py-CorM6 (100 μM) and variable
concentrations of ZnPcR8. To appreciate changes in the
chemical shifts a complete assignment of py-CorM6 and
ZnPcR8 ·py-CorM6 was necessary. The assigned

1H NMR spec-
trum of py-CorM6 is shown in Figure 1. Methyl resonances were
assigned based on their different integration values in the
aliphatic range from 1.98 and 2.66 ppm. Assignment of the
protons in the β-pyrrolic positions were done by combining the
COSY and ROESY spectra. Protons at positions 2 and 18 were
unambiguously found at 8.95 ppm. These protons are not
subject to any dipolar interactions with CH3 ortho-functionalities
of the meso-phenyl groups as they do not feature any cross
peaks in the ROESY analyses (Figure 2). Any other assignment
of, for example, the aromatic protons was possible by the
combination of COSY and ROESY. Figure 3 shows the scalar

Scheme 1. Metal-ligand, axial coordination of either py-CorM6 or py-CorF10
with ZnPcR8 to afford ZnPcR8 ·py-CorM6 and ZnPcR8 ·py-CorF10.

Figure 1. 1H NMR spectrum of py-CorM6 in CDCl3 at room temperature. Full
assignment obtained after combining COSY, ROESY, and 1H-13C HSQC
techniques.

Figure 2. Combination of COSY (red) and ROESY (green and blue) analyses
of py-CorM6 in CDCl3 at room temperature (focus on the meso-pyridine and
β-pyrrolic signals). Green cross peaks indicate a dipolar correlation of protons
at position 8 and12 with the two ortho-pyridine protons.
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couplings between the protons in the positions 2,18 and 3,17,
and a cross-peak due to a dipolar correlation of the 8,12 β-
pyrrolic protons with the two pyridine protons.
A typical titration of py-CorM6 with ZnPcR8 is summarized

in Figure 4. Upon addition of ZnPcR8 a severe broadening of
the peak line-widths is observed, which renders the assignment
of some protons rather difficult. Still, all peaks shift toward
lower ppm with, however, different magnitudes. Changes
become discernable at 0.25 equivalents of ZnPcR8 and the
pyridine protons, which are the closest to ZnPcR8, are those
that are most affected by the aromatic ring current. To
appreciate the Δδ from Cor, 2-dimensional analyses of
ZnPcR8 ·py-CorM6 were performed using the same concentra-
tion for both of them, that is, 2.5 mm (Figures S4–7). The initial
and the final step of the titration experiments are shown in
Figure 5 next to the chemical shift perturbations experienced
by py-CorM6. Following the ZnPcR8 ·py-CorM6 formation, the

chemical shift perturbation varies from about 0.08 all the way
to 5.01 ppm.
From these experiments it is, however, evident that the

concentrations were too high to determine the effective
thermodynamic constant KD. In particular, the range of [Pc]/
[Corr] was insufficient to cover the full curvature of the binding
plot. As such, the signals seem to saturate already at 0.75
equivalents of Pc, which makes the value of the binding
constant unreliable.
At, for example, 100 μm of py-CorM6, the association

constant is predicted to be greater or equal to 106 m� 1. Overall,
we feel that it represents a useful estimate for the exchange
constant, kexc.
The different Δδ values, which are tabled in the inset of

Figure 5, stem from different exchange regimes that the Cor
protons experience. Aliphatic mesityl protons (dark blue and
light green dots in Figure 4) are barely affected by the
electronic changes due to complexation. This results in a fast
exchange, in which the peak intensities remain constant
throughout the titrations. Protons belonging to the pyridine
moiety and to the positions 7,13 and 8,12 of the corrole
macrocycle (red, orange, light orange, and yellow dots in
Figure 4) are the most affected by the interaction, and display a
slow exchange behavior. Protons in the Cor 2,18, 3,17 positions,
as well as the aromatic protons of the mesityl groups, which are
marked in light blue, green, and blue in Figure 4, are affected
by an intermediate exchange regime. Here, the resonance lines
become very broad as the Pc is added and the system slowly
equilibrates from the free macrocycle to the fully coordinated
Pc-Corr. As such, we gather information about how to estimate
kexc from the aromatic protons belonging to the mesityl group:
prior to any ZnPcR8 addition, their signal was covered by the
solvent (Figure 5). Throughout the titration experiments, a shift
toward lower ppm was evident and the intensities of the new
peaks directly relate to the concentration of ZnPcR8 ·py-CorM6.
In the case of intermediate exchange conditions, kexc is

Figure 3. ROESY spectrum of the β-pyrrolic positions of py-CorM6 in CDCl3 at
room temperature. Protons at positions 2 and 18 lack any cross peak with
the CH3 ortho-functionalities of the meso-phenyl groups.

Figure 4. 1H NMR titration assays of py-CorM6 with variable equivalents of
ZnPcR8 in CDCl3 at 20 °C.

Figure 5. First (0 equiv. of ZnPcR8) and last (2 equiv. ZnPcR8)
1H NMR spectra

of the titrations performed with py-CorM6 and ZnPcR8. Inset displays a table
with the chemical shift perturbations of the py-CorM6 protons.
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approximated by takings the differences of chemical shifts
between the free and bound corrole. The chemical shift
perturbation was found to be 0.148 ppm, resulting in an
exchange rate value of kexc ’103s

� 1.
To assist in the interpretation of the NMR data and to gather

more quantitative information about the binding phenomenon,
different sets of physicochemical experiments were performed.
To elucidate the electronic behaviour of Cor and its function as
light harvester and electron donor to power energy and/or
electron transfer upon photoexcitation, we complemented our
investigation by probing py-CorF10.

Electrochemical characterization

Square-wave and cyclic voltammograms of py-CorM6 and py-
CorF10 next to ZnPcR8 were recorded in dichloromethane with
0.1m [Bu4N][PF6] as electrolyte (Figures S8-10). py-CorM6 and
py-CorF10 both feature single reductions and oxidations, which
are quasi reversible and reversible, respectively, at � 1.85 and
+0.34 V versus Fc/Fc+ for py-CorM6 as well as at � 1.58 and
+0.58V versus Fc/Fc+ for py-CorF10. Importantly, py-CorF10 is
by far a better electron acceptor and a poorer electron donor
than py-CorM6, due to the electron-withdrawing substituents.
In contrast, four reductions and a single oxidation are seen for
ZnPcR8, that is, at � 0.74, � 0.99, � 1.09, and � 1.30V versus Fc/
Fc+ as well as at +0.90V versus Fc/Fc+. All ZnPcR8-based
values, with the exception of the second reduction, are in
agreement with those determined for a ZnPc-reference.[10b]

Reductions and oxidations are summarised in Table 1. Combin-
ing py-CorM6 and py-CorF10 as electron donors and ZnPcR8 as
electron acceptor, respectively, and realizing ZnPcR8 ·py-CorM6
and ZnPcR8 ·py-CorF10 results into charge-separated state
energies of 1.08 and 1.32 eV, respectively.
Spectro-electrochemical experiments were conducted for

py-CorM6 and py-CorF10 in dichloromethane, while o-dichlor-
obenzene turned out to be better suited for ZnPcR8 (Figure 6).
py-CorM6 and py-CorF10 feature similar differential spectra
upon their one-electron oxidations with 370–390, 445, 625, and
670 nm maxima, as well as 410, 425, 565, and 600–605 nm
minima. ZnPcR8 reveals upon its one-electron reduction max-
ima at 430, 600, 640, 705, and 770 nm, while minima are seen at
380, 620, 660, and 690 nm. In the near infrared, the maxima are
at 960 and 1095 nm.

Photophysical characterization

Steady-state absorption and fluorescence spectra of py-CorM6,
py-CorF10, and ZnPcR8 were recorded in toluene (Figure 7).

Table 1. Reductions and oxidations of py-CorM6, py-CorF10, and ZnPcR8 in
V vs. Fc/Fc+ with 0.1m [Bu4N][PF6] as electrolyte.

4th red. 3rd red. 2nd red. 1st red. 1st ox.

py-CorM6 � 1.85 +0.34
py-CorF10 � 1.58 +0.58
ZnPcR8 � 1.30 � 1.09 � 0.99 � 0.74 +0.90

Figure 6. Differential absorption spectra obtained upon one-electron oxida-
tion of py-CorM6 (black) and py-CorF10 (red) at a bias of +0.9 V vs. Ag-wire
in de-aerated dichloromethane with 0.1m [Bu4N][PF6] as electrolyte and
upon one-electron reduction of ZnPcR8 (blue) at a bias of � 0.8 V vs. Ag-wire
in de-aerated o-dichlorobenzene with 0.1m [Bu4N][ClO4] as electrolyte.

Figure 7. Absorption spectra at the top and normalized fluorescence spectra
at the bottom of py-CorM6 (black), py-CorF10 (red), and ZnPcR8 (blue) in
toluene at room-temperature including the corresponding absorption
spectra (dashed lines).
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Hereby, the absorption spectra of py-CorM6 and py-CorF10 are
dominated by two strong Soret-band absorptions at 410/429
and 415/424 nm, respectively.
In each case, four weak Q-band absorptions evolve in the

range from 510 to 640 nm. ZnPcR8 features weak Soret-band
absorptions in the 320 to 400 nm range and a multitude of
strong Q-band absorptions, which peak at 688 nm. The latter
complement those of py-CorM6 and py-CorF10. When turning to
the fluorescence spectra, the respective maxima are 650 nm
(py-CorM6), 654 nm (py-CorF10), and 694 nm (ZnPcR8). They
exhibit nearly the same energies and quantum yields. In
particular, the quantum yields are 0.29, 0.19, and 0.29 for py-
CorM6, py-CorF10, and ZnPcR8, respectively. All relevant values
are summarised in Table 2.
Formation of ZnPcR8 ·py-CorM6 and ZnPcR8 ·py-CorF10 was

followed and analyzed in steady-state absorption and
fluorescence assays. Variable concentrations of either py-CorM6
or py-CorF10 were added to a solution of ZnPcR8, whose
concentration was kept constant. Throughout these titrations
the ZnPcR8-centered Q-band absorption at 688 nm red-shifts
and attenuates. Hand-in-hand with the red-shifted absorption is
a ZnPcR8-centered fluorescence that is subject to a non-linear
quenching. In this regard, the association constants are 1.8�
0.2×106 m� 1 for ZnPcR8 ·py-CorM6 as well as 6.0�1.1×10

5 m� 1

for ZnPcR8 ·py-CorF10 (Figures 8 & S11). Employing chloroben-
zene led like toluene to appreciable changes with comparable
constants on the order of 106 m� 1 (Figures S14 & S15).
Measurements with a Cor-reference resulted in a similar

non-linear fluorescence quenching. Even the association con-
stant is in the same range, that is, 2.8�0.7×106 m� 1 and is,
thus, consistent with the NMR data (Figure S16). When using a
ZnPc-reference, which features tert-butyl groups, the
fluorescence quenching was much weaker (Figures S18 & S19).
The association constants are 2.7�1.1×105 and 1.4�0.3×
105 m� 1 for ZnPc ·py-CorM6 and ZnPc ·py-CorF10, respectively.
Titrations in anisole and ethanol led to significantly weaker
binding with association constants in the range of 104 m� 1

rather than 105 or 106 m� 1 (Figures S12, S13 & S17).
Finally, temperature-dependent titration experiments were

performed with mixtures of py-CorM6, py-CorF10, and Cor-
reference as well as ZnPcR8 in toluene in the range from 20 to
60 °C (Figures S20–22). Overall, the association constants de-
creased as the temperatures were increased. This is well in line
with the notion that the formation of ZnPcR8 ·py-CorM6 and
ZnPcR8 ·py-CorF10 is exergonic. Increasing the temperature is
also associated with a slightly weaker fluorescence quenching.
This prompts to a slower, but still exergonic separation of

charges, while the intrinsic ZnPcR8 fluorescence remains
unaffected.
Insights into the excited state dynamics were gathered by

photo-exciting py-CorM6/py-CorF10 and ZnPcR8 at 430 and
676 nm, respectively. In the case of py-CorM6, the first three
transient species feature characteristics of the singlet excited
state. These were maxima at 460 and 800 nm next to minima at
568 and 604 nm (Figure S23). The first two relaxations take
place with 3 and 47 ps and transform the initially vibrationally
and electronically hot singlet excited state into the fully relaxed
and fluorescent singlet excited state. The latter transforms
ultimately into the triplet excited state with its red-shifted
455 nm maximum. The singlet excited state of py-CorF10
features a minimum at 565 nm and maxima at 460, 750 and
<1250 nm. Initially, it is the vibrationally and electronically hot
singlet excited state that is formed. It relaxes with 24 ps before
it decays into the triplet excited state, for which the latter two
maxima are missing, within several ns (Figure S24). For ZnPcR8,
a vibrationally and electronically hot singlet excited state
relaxes with 14 and 555 ps to afford a relaxed singlet excited
state. Signatures of the latter are maxima at 510 and 887 nm as
well as a ground state bleaching at 695 nm. The corresponding
triplet excited state with maxima at 440 and 795 nm and

Table 2. Absorption maxima, molar extinction coefficients ɛmax,
fluorescence maxima, and fluorescence quantum yields ΦFl in toluene.
Tetraphenylporphyrin (H2TPP) and zinc tetra-tert-butyl-phthalocyanine
(ZnTtBuPc) were used as the respective references for Cor and ZnPc.[17]

Absorptionmax ɛmax/cm� 1m� 1 Fluorescencemax ΦFl

py-CorM6 410 nm 1.97×105 650 nm 0.29
py-CorF10 424 nm 1.64×105 654 nm 0.19
ZnPcR8 688 nm 4.28×105 694 nm 0.29

Figure 8. Absorption spectra at the top and fluorescence spectra at the
bottom of ZnPcR8 (1×10

� 7m) upon addition of variable py-CorM6 concen-
trations (0-3×10� 5m) in toluene at room-temperature. Inset displays the
normalized ZnPcR8 fluorescence to determine the binding constant.
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ground state bleaching at 692 nm (Figure S25) is formed with
2.3 ns before it decays to the ground state.
Mixtures of py-CorM6 and ZnPcR8 as well as py-CorF10 and

ZnPcR8 were probed by means of 430 and 676/670 nm photo-
excitation experiments, respectively. Using an excess of ZnPcR8,
implies the 676/670 nm co-excitation of either ZnPcR8 ·py-
CorM6 or ZnPcR8 ·py-CorF10, on one hand, and ZnPcR8, on the
other hand. In such a case, a model with a total of four species
was fully sufficient to fit the raw data. Two of them relate to
ZnPcR8 ·py-CorM6/ZnPcR8 ·py-CorF10 and the other two to
ZnPcR8. As a leading example, 676 nm photo-excitation of
ZnPcR8 ·py-CorM6 leads in toluene to the ZnPcR8-centered
singlet excited state formation (Figure 9). It decays with 5 ps
and yields in 77% a charge separated state, that is, [ZnPcR8]-
*� · [py-CorM6]

*+. Evidence for the charge separation comes

from the observation of the one-electron reduced form of
ZnPcR8 with maxima at 600, 750–780, 935, 970, and 1050 nm
and of the electron oxidized form of py-CorM6 with a ground
state bleaching and a maximum at 450 and 480 nm, respec-
tively. It reinstates the ground state with 164 ps. Meanwhile
non-complexed ZnPcR8 undergoes intersystem crossing, by
which the singlet excited state interconverts into the triplet
excited state with 2.3 ns. Similar results are obtained for
ZnPcR8 ·py-CorF10 with lifetimes of 12 and 1400 ps for the
singlet excited state and the [ZnPcR8]

*� · [py-CorF10]
*+charge

separated state, respectively (Figure S26). Corresponding experi-
ments in anisole are virtually identical. Upon photo-excitation
at 670 nm, 6 and 11 ps are the ZnPcR8-centered singlet excited
state lifetimes in ZnPcR8 ·py-CorM6 and ZnPcR8 ·py-CorF10,
respectively. The corresponding charge-separated states are
formed in 84% for [ZnPcR8]

*� · [py-CorM6]
*+ and 94% for

[ZnPcR8]
*� · [py-CorF10]

*+. The decays are 29 and 127 ps as the
ground-states are recovered (Figures S29-30). All relevant life-
times are put together in Table 3. Charge separation was also
successful with 75% yield upon photoexcitation at 430 nm in
the presence of an excess of ZnPcR8. In these cases, the starting
point was, however, mostly py-CorM6-/py-CorF10-centered
(Figures S27–28).

Conclusion

We have explored supramolecular interactions between two
different corroles (Cor) bearing either electron-donating or
electron-withdrawing groups, with an electron-withdrawing-
substituted phthalocyanine (Pc). Strong chemical-shift perturba-
tions were observed in 1H NMR analyses of titrations, up to
5 ppm. Qualitative information regarding the binding constant
and exchange constant was gathered. To assist the interpreta-
tion of the NMR data, excited-state properties were studied.
Photoexcitation of either the Pc or Cor is the starting point to a
fast charge-separation in combination with a slow charge-
recombination. The latter reaches well into the thousands of
picoseconds. Importantly, even if perfluorinated, Cor proves to
be an excellent electron donor, highlighting its utility as
sensitizer in light-harvesting applications.

Experimental Section
Material and general methods: Unless otherwise stated, all
reagents and solvents were obtained from commercial suppliers
and used without further purification. Chromatography: Thin layer
chromatography (TLC) analyses were performed on aluminum
sheets coated with silica gel 60 F254 or neutral alumina 60 F254
(Merck). TLC analyses were carried out with an UV lamp of 254 and

Figure 9. Differential absorption spectra on the top obtained upon femto-
second flash-photolysis (676 nm) of a 10 :1 mixture of py-CorM6 and ZnPcR8
in de-aerated toluene at room-temperature with time delays between 2 and
7500 ps. Species associated spectra of 1*ZnPcR8 ·py-CorM6 (black),
[ZnPcR8]

*� · [py-CorM6]
*+ (red), 1*ZnPcR8 (blue), and

3*ZnPcR8 (green) in the
center and relative concentration profiles of the transient species at the
bottom.

Table 3. Charge separation and recombination for ZnPcR8 ·py-CorM6 and
ZnPcR8 ·py-CorF10 in toluene and anisole.

ZnPcR8 ·py-CorM6 ZnPcR8 ·py-CorF10

toluene 5 ps 164 ps 12 ps 1400 ps
anisole 6 ps 29 ps 11 ps 127 ps
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365 nm. Column chromatography was carried out using silica gel
Merck-60 (230–400 mesh, 60 a), Sigma-Aldrich (70–230 mesh, 60 a)
and and neutral alumina (Merk, Brockmann Grade III) as the solid
support. Eluents and relative proportions are indicated for each
particular case. Nuclear magnetic resonance (NMR): for structural
assignments 1H and 13 C spectra were recorded on a Bruker
Avance spectrometer operating at 700 MHz for 1H, equipped with a
5 mm inverse TXI probe and z-axis gradients. Chemical shifts are
reported on the δ scale (ppm), where the residual solvent signal
has been used as an internal reference. The NMR spectra were
processed using the software MestreNova 11.0.

Electrochemistry: Square-wave and cyclic voltammetry were per-
formed on a three-electrode setup (WE: C, CE: Pt, RE: Ag) with Fc/
Fc+ as an internal standard. Solvents were de-aerated using Ar.
Spectroelectrochemistry: A three electrode-setup (WE: Pt-mesh, CE:
Pt, RE: Ag) was used together with a custom-made glass cell.
Absorption was measured through the transparent WE with an
Agilent CARY 5000 UV-Vis-NIR spectrophotometer. Solvents were
de-aerated using Ar. Steady-state Absorption & Fluorescence:
10x10 mm quartz cuvettes were used for both methods. Absorption
was measured at a Perkin Elmer Lambda 2 spectrometer, a Horiba
Jobin Yvon Fluoromax 3 was used for Fluorescence experiments.

Transient absorption: Spectra were obtained with a Ti:sapphire
laser system CPA-2101 (Clark-MXR, Inc.) paired with an Ultrafast Inc.
Helios TAPPS-transient absorption pump probe spectroscopy
detection unit (pump: 1 kHz repetition, 150 fs pulse width). 2×
10 mm quartz cells were used while spectra were acquired with an
Ultrafast Systems HELIOS transient absorption spectrometer.

Synthetic procedures: Py-CorF10, py-CorM6
[15–16] and ZnPcR8

[11b]

were prepared following literature procedures.
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