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Synthesis, Photophysical, andChemiexcitationPropertiesof
Luminol-FullereneDyads: TowardChemiexcitationElectron
Transfer
Theodoros Mikroulis,[a] GemmaM. Rodríguez-Muñiz,[b] Demeter Tzeli,[c, d]

Georgios Rotas,*[a, e] Miguel A. Miranda,*[b] and Georgios C. Vougioukalakis*[a]

Fullerene-based donor-acceptor (D-A) dyads have been exten-
sively studied for their unique electronic properties, with appli-
cations in photoinduced energy conversion devices. In these
systems, dynamic quenching of the excited donor’s emission
occurs, via energy or electron transfer to the fullerene accep-
tor. However, there are no reports on fullerene dyads bearing
chemiluminescent donor analogues. In this context, the syn-
thesis of two luminol-fullerene D-A dyads, bridged with alkyl
chains of different lengths, is reported herein. The electronic
communication between the two moieties was thoroughly eval-
uated, following either the photo- or chemi-excitation of the
linked units. Steady state and time-resolved absorption stud-

ies, combined with emission techniques, were employed to
monitor the deactivation fate of excited species. In general,
a significant quenching of the excited luminol-derived emis-
sion signals was observed, revealing detectable intramolecular
interactions between the two moieties. Unlike what is usually
observed in other luminol-based D-A systems, quenching of the
excited species generated upon photo- and chemi-excitation of
the luminol-fullerene dyads is attributed to electron rather than
energy transfer. This was found to be consistent with the esti-
mated Gibbs energy of photoinduced electron transfer and with
DFT theoretical calculations.

1. Introduction

Electronic communication between molecules, or moieties
within a single molecule, is the cornerstone of energy trans-
fer and conversion processes, occurring in both natural and
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artificial systems of energy harvesting and exploitation.
Ranging from natural photosynthesis[1] to artificial organic
photovoltaics,[2] photoinduced energy/electron transfer systems
convert (sun)light energy to electricity, through the electronic
communication between donor and acceptor (D-A) molecular
entities. As a prerequisite, the proper selection of D and A, as
well as the medium in which they communicate, is of paramount
importance for the transfer outcome, given that the degree of
communication affects both the mode and the yield of the
transfer event. In this respect, fullerenes are considered among
the best electron acceptors and have been used in the con-
struction of organic photovoltaics for more than a decade. Their
3D spherical structure is responsible for their unique electronic
properties, such as high electron affinity and transport, low
reduction potential, and small reorganization energy in electron
transfer processes.[3]

Chemiluminescence (CL) is the phenomenon where chemi-
cal energy is converted into light, generally through a series of
redox reactions, following a chemical stimulus. Upon chemiex-
citation, excited state species are produced, which deactivate
via fluorescence or phosphorescence emission. This effect is
applicable in a variety of fields, where fast response and high
signal-to-noise ratio are needed, including analytical tools,
bioimaging, immunoassays, and theranostics.[4] Luminol is prob-
ably the most notorious CL molecule, as it is stable, low-cost,
and can trigger a bright CL, centered at 425 nm, as a result of
the emission of the chemiexcited 3-aminophthalate.[5] In this
respect, the need for lower energy CL-induced light has led to
the construction of luminol based D-A systems (attached either
covalently or noncovalently), where the luminol chemiexcited
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species transfer their energy through Chemiluminescence Res-
onance Energy Transfer (CRET) to the acceptor moieties, which
finally emit at longer wavelengths. Acceptors such as BODIPY,[6]

fluorescein,[7] tetraphenylethene,[8] Ru(bpy)32+,[9] or quantum
dots[10] have been employed in luminol-based D-A conjugates,
exhibiting energy transfer properties.

We herein report the synthesis, photophysical, and chemi-
luminescent properties of two luminol-fullerene D-A systems,
where the two active moieties are covalently attached via flex-
ible linear chain bridges of different lengths. By combining,
for the first time, the strong CL efficiency of luminol with the
unique energy/electron accepting properties of fullerene,[3g] the
aim is to investigate whether a possible electronic commu-
nication between the two moieties can yield energy transfer
and/or electron transfer, leading to charge separated states
(CSSs) depending on the interchromophore chain length and
interaction medium. To the best of our knowledge, electron
transfer has never been reported as a deactivation pathway of
chemiexcited luminol. The existence of such a pathway may lead
to novel, stimuli-responsive materials, among others.

2. Results and Discussion

The synthesis of the fullerene-luminol dyads posed significant
difficulties. The huge difference in the solubility of the two moi-
eties (fullerene and fullerene derivatives are practically insoluble
in polar solvents, while luminol is insoluble in nonpolar solvents)
limited the options for the selection of the appropriate com-
pounds to be coupled (fullerene and luminol derivatives), as well
as the coupling conditions. For example, attempts to prepare
dyads using the standard azomethine ylide cycloaddition[11a,b]

reaction between C60 and a luminol amino acid or a luminol car-
boxaldehyde derivative, failed. We then opted for the use of a
polar fullerene derivative as coupling partner. Again, no reaction
was observed between a fullerene carboxylic acid and an amino-
luminol derivative, either via acid chloride, or peptide coupling
conditions. We managed to get the desired dyads 4a and 4b
from the amide coupling reaction between amino-fullerene 3[12]

(in the form of an ammonium salt) and luminol-carboxylic acids
2a and 2b, respectively (Scheme 1). Acids 2 were prepared from
the N-alkylation of luminol with the appropriate bromoalkyl
carboxylic acids. The two derivatives 4a and 4b were thus suc-
cessfully obtained from the coupling reaction, using EDC in
DMF as solvent, albeit in very low yields, with unreacted start-
ing materials mostly recovered. Compounds 4a and 4b were
characterized using 1H-NMR spectroscopy and MALDI-TOF spec-
trometry. The coupling products’ 1H-NMR spectra exhibit the
peaks of both chromophores (characteristic: luminol aromatics
and fulleropyrrolidine methylene’s singlet at 4.5 ppm), while the
newly formed amide NH emerging as broad triplets at around
8.1 ppm. They both exhibit very low solubility in every possible
solvent. Additionally, the acetamide fullerene derivative 5 was
prepared, as reference for the photophysical studies. Experimen-
tal details on the synthesis and characterization of the target
compounds can be found in the SI (Supporting Information),
sections S0 and S1.

Scheme 1. Reagents and conditions: (i) benzyl bromoacetate, NMP, 110 °C,
1 hour, (ii) H2, Pd/C, MeOH, r.t., 18 hours, (iii) 6-bromohexanoic acid, NMP,
110 °C, 72 hours, (iv), 2a or 2b, EDC, N-methylmorpholine, DMF, r.t. 48 hours,
(v), AcOH, EDC, N-methylmorpholine, DMF, r.t. 48 hours.

Figure 1. Absorption spectra of 4a, 4b, 2b, and 5 in DMSO at 5 μM
concentration.

To determine the response of the two dyads in CL-related
processes, the electronic communication between the two moi-
eties (luminol and fullerene) in both the ground and the excited
states was examined first in DMSO, as this is the organic sol-
vent of choice for CL experiments. In this respect, the absorption
spectra of the two dyads 4a and 4b in DMSO were acquired,
along with those of the reference compounds 2b and 5, which
contain the separated chromophores (Figure 1). Not surprisingly,
compounds 4a and 4b showed absorption peaks at ca. 310,
330, and 370 nm, reproducing the combined spectral charac-
teristics of their constituent units 2b (300 and 370 nm) and 5
(325 nm); however, the broad shape of the absorption spectra
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Figure 2. a) Steady state fluorescence emission spectra of 4a, 4b, 2b, and 5.
Inset: expansion between 680–760 nm. b) Normalized emission decay
traces at 435 nm of 4a, 4b, and 2b in DMSO (λex = 385 nm).

of 4a and 4b, together with their failure to match the added
spectra of 2b and 5, strongly suggested a considerable degree
of aggregation.[13] In order to confirm that aggregation can be
attributed to the covalently linked systems, rather than to their
isolated components, absorption spectra were recorded upon
addition of the parent fullerene to unsubstituted luminol, reveal-
ing the absence of the characteristic features associated with
aggregation (see Figure S7 in the Supporting Information).

The steady- state emission properties were then evaluated
(Figure 2a). Upon excitation of a DMSO solution, luminol 2b
showed a strong fluorescence emission band, centered at ca.
430 nm. Conversely, fullerene 5 showed a weak emission band,
centered at ca. 720 nm. This is in good agreement with the
known emission properties of luminols[11c] and fullerenes.[11d,e]

Regarding the emission spectra of the dyads, upon excitation of
4a at 385 nm, both the strong luminol emission at 420 nm, as
well as the weak fullerene one at 720 nm were observed. Upon
comparing the emission of 4a and 4b at 420 nm with that of 2b
(at the same concentration) using the same absorbance at the
excitation wavelength, a dramatic quenching was observed for
luminol emission in dyad 4a and (to a somewhat lesser extent)
in 4b. This may be due to a static quenching associated with
aggregation and/or to a dynamic quenching, which would reveal

Table 1. Photophysical data obtained for luminol derivative 2b and dyads
4a and 4b.

τ s [ns]
[mono-exp fit]
[R2][a]

τ s1/τ s2 [ns]
[bi-exp fit]
[R2][a]

Relative
Abundance
[A1/A2]

kintra
[s−1][b]

2b 2.08 (0.99993)

4a 1.40 (0.97768) 0.39/2.30
(0.99853)

90/10 2.13 × 109

4b 1.99 (0.98662) 0.44/2.34
(0.99902)

69/31 1.85 × 109

[a] R2 = Adjusted R-Square.
[b]The intramolecular quenching constant (kintra) has been calculated as
kintra = 1/τ 1 −1/τ 2.

electronic communication between the two chromophores in
the excited state. In the latter case, considering the fact that the
two dyads differ only in their bridge length, this feature could
contribute to the difference in the emission spectra. Additionally,
upon excitation at 385 nm, fullerene emission at 720 nm was not
enhanced in 4a and 4b, as compared with 5 (see Figure 2a, inset).

Photophysical measurements were also performed in
toluene, which is in general considered a better solvent for
fullerene derivatives. Under these conditions, although aggre-
gation was still observed in the absorption spectra, the signals
for the long-wavelength fullerene emission were less noisy, and
emission quenching occurred to a lesser extent (see Supporting
Information, Figures S8 and S9). This is consistent with the
influence of relative solvent polarities on an electron transfer
mechanism. Overall, the above observations point once again
to a charge transfer pathway for fluorescence quenching and do
not support energy transfer from excited luminol to fullerene
moieties. Moreover, in these D-A systems, the overlap between
the donor emission spectrum and the acceptor absorption
spectrum (a requirement for efficient FRET) is very poor and
makes the process unlikely.

To better understand the photophysical behavior of 4a and
4b, time-resolved experiments were then performed. The emis-
sion decay traces of dyads 4a and 4b are shown in Figure 2b,
together with that of luminol 2b. Although the decay of both
dyads was faster than that of the reference compound 2b, (see
Supporting Information Figure S10), the differences were less
remarkable than those observed in the steady-state experiments,
where the contribution of static quenching appears to be much
higher, likely due to aggregation. Nonetheless, the variations
in the decay kinetics were consistent with a certain degree of
dynamic quenching, which was more marked in the case of 4a.

A deeper insight was obtained from the fluorescence life-
times (τ F) obtained upon fitting of the decay traces (Figure 3 and
Table 1). In the case of 2b a good mono-exponential fitting was
observed, with a value τ F of 2.08 ns (see Supporting Informa-
tion, Figure S10). For 4a and 4b, it was necessary to introduce
two lifetimes in order to achieve a satisfactory fitting. The numer-
ical values were 0.39/2.30 ns for 4a and 0.44/2.34 ns for 4b. The
longer component in both dyads is very similar to that of lumi-
nol derivative 2b, remaining close to 2 ns. In contrast, the shorter
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Figure 3. Black: Normalized emission decay traces at 435 nm a) 4a b) 4b in
DMSO (λex = 385 nm). Red: bi-exponential fitting using equation
y = A1*e−x/t1 + A2*e−x/t2.

component shows a lower τ F value (ca. 0.4) and its contribu-
tion is higher in 4a than in 4b. A reasonable explanation would
be that the compound with the shorter bridge (4a) presents a
higher number of active conformations, where the two inter-
acting moieties are at close distance (shorter than 10 Å), which
is a requirement for effective electron transfer (but much less
for singlet energy transfer, where the Förster mechanism is less
dependent on the interchromophoric distance).

The weak fluorescence efficiency of fullerenes is due to their
efficient intersystem crossing, so C60 is known to show a triplet
quantum yield close to unity.[11a,b] Furthermore, only a tiny frac-
tion of singlet excited fullerene returns to the ground state via
radiative and nonradiative processes. Hence, fullerene excited
state is dominated by the deactivation of its triplet state. Accord-
ingly, laser flash photolysis measurements were employed to
shed light on the fate of fullerene’s triplet excited state, by mon-
itoring the triplet transient decay at 690 nm (Figure 4). The
absorption maximum of this species in DMSO appeared around
700 nm (see Supporting Information, Figure S11), in close agree-
ment with related literature precedents. [14] Fullerene derivative
5 showed a signal with a lifetime of 42 μs.[15] In the case of the
dyads, the same signal decays much faster: 4a decayed in 2.13 μs,

Figure 4. Flash photolysis smoothed spectral decay (at 690 nm in DMSO,
under N2) of 4a, 4b, 5 (λex = 340 nm).

while 4b in just 0.35 μs. This fast decay of the triplet fullerene
state points again the formation of a Charge Separated State
(CSS, via Charge Transfer), stabilized in the polar solvent DMSO.
The intramolecular triplet quenching constant (kintra) can be cal-
culated as kintra = 1/τ (4a or 4b) −1/τ (5), resulting in 4.45 × 105

and 2.83 × 106 s−1, respectively. For comparison, the correspond-
ing values in toluene, determined from the triplet decay kinetic
traces (see Supporting Information, Figure S12), were 2.56 × 104

and 3.84 × 104 s−1, respectively. Thus, the rate constants for
triplet quenching decreased with decreasing solvent polarity,
in agreement with an electron transfer mechanism, and were
markedly lower than the abovementioned singlet counterparts.
As a background reference, the transient spectra of the parent
C60, along with the decay kinetics in the presence of increasing
concentrations of oxygen and of the unsubstituted luminol, are
shown in Figures S13, S14, and S15 of the Supporting Information.

Although the intrinsic limitations of the employed systems
(time resolution, spectral overlap, wavelength detection win-
dows, etc.) did not allow us to achieve direct experimental
detection of the possible mechanistic intermediates, further
support for the proposed mechanism was obtained from esti-
mations made on the Gibbs energy of photoinduced electron
transfer from the singlet excited state of the parent luminol
to the unsubstituted C60 fullerene in its ground state, using
the known literature values for reduction potentials and excited
state energies. Similar estimations were made on the photoin-
duced electron transfer from the ground sate of the parent
luminol to the triplet excited state of the unsubstituted C60

fullerene.[16] The obtained results (see details in Supporting Infor-
mation, Equations 2a, 2b, and Figure S16) showed that both
processes are indeed thermodynamically allowed, thus reinforc-
ing the feasibility of intramolecular electron transfer as the
dynamic quenching mechanism in the investigated dyads.

We may then sum up our observations in a possible sce-
nario for the main deactivation pathways, following excitation, as
shown in Scheme 2. Due to the spectral overlap of the fullerene
and luminol moieties in the Lum-Ful dyads, both luminol and
fullerene can get excited, yielding 1Lum*-Ful and Lum-1Ful*,
respectively. Both species may deactivate toward the ground
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Scheme 2. Energy diagram for Luminol-Fullerene (Lum-Ful) dyads, following
light excitation.

state, emitting light. Additionally, Lum-1Ful* may yield Lum-
3Ful* through intersystem crossing. The polar solvent lowers the
energy of the CSS, facilitating charge transfer from 1Lum*-Ful or
from Lum-3Ful*, to give the CSSs with singlet or triplet multi-
plicity 1(Lum+·-Ful−·) or 3(Lum+·-Ful−·), respectively. Subsequent
charge recombination may lead to Lum-Ful.

Having in hand the results from light excitation, we extended
our study to the CL reactions of the dyads. In order to trigger
CL, solutions of 2b, 4a, and 4b were prepared in DMSO, with
a concentration of 5 μM. Two milliliters of each solution was
placed in a quartz cuvette, and the CL reaction was triggered by
the addition of potassium tert-butoxide under vigorous stirring.
The process was monitored using a fluorometer running in the
time-based mode (with its own lamp switched off, and 430 nm
as the monitoring wavelength). A control experiment demon-
strated that the fullerene moiety is stable under the employed
basic conditions (Supporting Information, Figure S17).

Chemiluminescence kinetics for 2b and the luminol based
dyads 4a and 4b, monitoring emission at 430 nm (Figure 5, top),
showed a drastic CL signal weakening imposed by the fullerene.
Upon integration, the total signal of the dyads as compared to
2b is 23-fold weaker for 4a and 28-fold for 4b. At the present
stage, the reason for this quenching is not fully understood.
Luminol CL quenching in 4a and 4b is more complex than the
fluorescence quenching studied above. At first, the CL emis-
sive species is not luminol, but the excited aminophtalate ion,
produced by luminol’s oxidation reaction.[17] Thus, a different
deactivation mechanism, compared to luminol, is possible. Addi-
tionally, the fluorescence quantum yield (�F) of the emissive
species is only one factor affecting the signal, since CL quantum
yield (�CL) is the product of reaction (�R), chemiexcitation
(�CE), and fluorescence (�F) quantum yields, each contributing
to the observed signal intensity.[4c] Some more information
is shown in Figure 5 (bottom), which depicts the rough CL
emission spectra for 4a and 4b. These were not obtained by
direct scanning, but instead from the combination of repeated
CL experiments, averaging emission signals in particular wave-
lengths at specific time intervals, after CL triggering. In spite of
the limitations and potential experimental errors associated with
this experimental procedure, it seems obvious that the highest
emission intensities fall in a region similar to that of luminol

Figure 5. Top: CL kinetics of 4a, 4b, and 2b (5 μM) monitoring emission at
430 nm. Bottom: Depiction of CL emission spectra of 4a and 4b, as
constructed from CL emission decay signals.

CL (around 500 nm)[17,18] and far from the typical fluorescence
of fullerene (ca. 700 nm). Finally, the relatively smaller spectral
overlap of fullerene absorption with 3-aminophthalate emission
as compared with luminol, can be one of the reasons for the
lack of detectable energy transfer. In any case, energy transfer
to fullerene does not seem to be a significant pathway for the
observed luminol CL quenching. In this respect, and in line with
the fluorescence experiments, electron transfer leading to a CSS
is probably the most reasonable scenario.

In order to gain a deeper understanding of the obtained
experimental results, a DFT conformational analysis was con-
ducted for 2b, 4a, 4b, and 5 at the M06-2X[19]/6–31G(d,p)[20]

methodology in DMSO. The solvent was included as a dielec-
tric constant via the polarizable continuum model,[21] which
reproduces solvent effects well.[22] The absorption spectra of
the lowest energy conformers were calculated via M06-2X,[19]

and PBE0[23] functionals. The M06-2X functional was selected for
the geometry optimization, because it predicts very well the
π–π interactions.[19,24] The PBE0 functional has been tested for
its ability to predict excited state properties, including vertical
excitation energies and excited state geometries.[25] Its perfor-
mance has been compared to other functionals for predicting

Chem. Eur. J. 2025, 31, e202404418 (5 of 8) © 2025 The Author(s). Chemistry – A European Journal published by Wiley-VCH GmbH
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Figure 6. Lowest energy (_1) and extended chain (_3) calculated
conformers of 4a and 4b at the M06-2X/6–31G(d,p) in DMSO solvent.

vertical excitation energies of singlet excited states, leading to
the conclusion that this is among the most effective function-
als regarding the average deviation.[25] The absorption spectra
of the molecules were calculated including up to 60 lowest-
in-energy excited singlet-spin electronic and up to 50 lowest-
in-energy excited triplet-spin electronic states. All calculations
were carried out via Gaussian16.[26] The calculated geometries
are given in Table S1 of the Supporting Information.

The most relevant conformers of 2b, 4a, 4b, and 5 are shown
in Figure 6 and Figure S18 of the Supporting Information. In the
lowest energy conformers of 4a and 4b, that is, 4a_1 and 4b_1
(Figure 6), respectively, the spacers bend, in order for π–π favor-
able interactions to take place between the luminol and C60,
moieties; the distance of these π–π interactions is about 3.2 Å.
Moreover, NH…O and NH…N interactions are also into play, sta-
bilizing some unfolded conformers, such as 4a_3 (5.6 kcal/mol
above 4a_1) or 4b_3 (10.5 kcal/mol higher in energy than 4b_1)
(Figure 6; all calculated conformers are shown in the Support-
ing Information, Figure S18). This suggests that in solution 4a and
4b prefer to adopt the folded conformation in which π–π inter-
actions are present, thus making it possible for intramolecular
electron transfer to occur.

The π–π interactions are also observed at the H-1 and H
molecular orbitals of the 4a_1 and 4b_1 conformers (Figure 7; all
calculated conformers are shown in the Supporting Information,
Figure S19). The five H-4, H-3, H-2, H-1, and H molecular orbitals of
4a, 4b and 5 are almost energetically degenerate. The H-4, H-3,
and H-2 correspond to molecular orbitals with electronic density
located only on C60. The H-1 orbital of 4a_3 and 4b_3 where π–π
interactions are not formed, present electron density on luminol
only. On the contrary, for the 4a_1 and 4b_1 conformers, their H-
1 orbital present electron density in both luminol and C60 due to
π–π interactions. The H orbital of 4a_1 presents electron density
only on C60, while the H orbital of 4b_1 presents electron density
on both luminol and C60. It should be mentioned that the energy
difference of H-4 and H is about 0.25 eV for 4a_1 and 4b_1. Thus,
many close lying excitations are observed. The electron density
of the lowest in energy LUMO orbitals, L, L + 1 are located only
on C60.

Figure 7. Frontier Molecular orbitals of two calculated conformers of 4a
and 4b.

As a general observation, the shape of the UV-vis absorption
spectra using the two functionals was the same and in rea-
sonable agreement with our experimental spectra (Supporting
Information, Figures S20 and S21). M06-2X calculates absorption
peaks that are blue shifted with respect to the corresponding
PBE0 calculated peaks. These blue shifts of M06-2X compared
to PBE0 have been observed in other molecules, while gen-
erally PBE0 predicts the same absorption peaks as the B3LYP
functional.[25,27] Experimentally, 4a, 4b, and 5 present an absorp-
tion band at about 330 nm. Computationally, M06-2X functional
calculates an absorption band at 310 nm, while the PBE0
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functional, when 50 singlet excited states have been calcu-
lated, presents an absorption band at about 340 nm. Thus,
the best agreement between the calculated absorption spec-
tra with the experimental ones is observed using the PBE0
functional.

Finally, for 4a, 4b, and 5 minima, their PBE0 vertical S0 →S1
and S0 →S2 excitations are at about 2.03 eV (= 610 nm) and
2.14 eV (= 580 nm), respectively, while their T1 and T2 are lying
at about 1.51 eV (820 nm) and 1.65 eV (750 nm) above the S0
state, respectively, supporting the energy diagram of Scheme 2.
Geometry optimization of their T1 state shows that the adiabatic
energy difference between the S0 and T1 states is 1.20 eV (=
1333 nm). Note that, the geometries of the S0 and T1 states are
very similar, but they are not the same.

3. Conclusion

Two fullerene-luminol dyads (4a and 4b) having flexible bridges
of different lengths, have been synthesized in order to evaluate
their photophysical and chemiluminescent properties. Consider-
able solubility issues were confronted, imposing low synthetic
yields and limitations to full spectroscopic studies. Neverthe-
less, steady- state absorption and emission studies of the dyads,
following their photoexcitation in DMSO solutions, reveal a
remarkable luminol fluorescence quenching. Although a major
contribution to this quenching seems to be static (attributed to
aggregation), the parallel shortening of the emission lifetimes,
observed in time-resolved studies, confirms that the quench-
ing process is partially of dynamic nature, becoming enhanced
in the case of the shorter bridge derivative 4a, as compared
with the longer chain analogue 4b. The obtained results are
in agreement with a thermodynamically allowed intramolecular
charge transfer, which requires a close proximity between the
two intervening moieties, as compared with resonance singlet
energy transfer. The absence of fullerene emission enhancement,
along with the fast deactivation of fullerene triplet excited state,
reinforces the proposed electron transfer deactivation mecha-
nism. In addition, CL monitoring of 4a and 4b, shows a sharp
decrease of the CL signal in the luminol region, as compared to
parent luminol. The total absence of fullerene emission suggests
again electron transfer as the main intramolecular deactiva-
tion pathway. The design and synthesis of related molecules
with improved solubility in polar solvents is expected to dimin-
ish aggregation, thus shedding more light on the materials’
photophysics. As a result, possible applications in energy con-
version scaffolds, by diverting chemiexcitation energy in useful
pathways, other than CL, may arise.

Supporting Information

Details of experimental and synthetic procedures, identification
spectra, and supplementary figures are provided in Supporting
Information.
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