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Abstract

Supramolecular behavior is highly dependent on many factors, including complicated microenvironments and weak
interactions. Herein, we describe tuning supramolecular architectures of rigid macrocycles by synergistic efects of
their geometric confgurations, sizes, and guests. Two paraphenylene-based macrocycles are anchored onto diferent
positions in a triphenylene derivative, resulting in dimeric macrocycles with diferent shapes and confgurations.
Interestingly, these dimeric macrocycles show tunable supramolecular interactions with guests. This work expands the
scope of the synthesis of novel rigid bismacrocycles and provides a new strategy to construct diferent supramolecular
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due to their unique properties and potential applications in various

elds, including materials science, catalysis, and drug delivery. Physical
characterization techniques play a crucial role in understanding and
elucidating the nature of supramolecular interactions in dimeric
macrocycles [4].

Nuclear magnetic resonance spectroscopy (NMR): NMR
spectroscopy is a powerful technique for investigating supramolecular
interactions in dimeric macrocycles.  rough NMR experiments, one
can obtain information about the molecular structure, conformation,
and dynamics of the dimeric macrocycles.

X-ray crystallography: X-ray crystallography is a widely
used technique for determining the three-dimensional structures of
supramolecular complexes. By growing single crystals of the dimeric
macrocycles and their complexes, and subjecting them to X-ray
di raction analysis, it is possible to obtain precise information about
the arrangement and orientation of the molecules within the crystal
lattice[5].

Mass spectrometry: Mass spectrometry is a versatile
technique that can provide valuable insights into the supramolecular
interactions of dimeric macrocycles. Electrospray ionization mass
spectrometry (ESI-MS) and matrix-assisted laser desorption/ionization
mass spectrometry (MALDI-MS) are commonly used methods for
analyzing the non-covalent complexes formed by dimeric macrocycles.

Circular dichroism spectroscop(CD): CD spectroscopy is
a sensitive technique that can probe the chiral properties of dimeric
macrocycles and their complexes. By measuring the di erential
absorption of le -and right-circularly polarized light, CD spectroscopy
can provide information about the secondary structure and chirality of
the macrocycles, as well as changes in their conformation upon binding
to a partner molecule .

Isothermal titration calorimetry (ITC): ITC is a
thermodynamic technique that measures the heat released or absorbed
during a binding event. By titrating a solution of dimeric macrocycles
with their binding partners while monitoring the heat changes, one
can determine the bindinga nity, stoichiometry, and thermodynamic
parameters of the interaction.

Scanning probe microscopy (SPM): SPM techniques,
such as atomic force microscopy (AFM) and scanning tunneling
microscopy (STM), can be employed to visualize and characterize the
supramolecular assemblies formed by dimeric macrocycles.

Photophysical properties play a crucial role in understanding the
behavior and applications of dimeric macrocycles in various elds
such as optoelectronics, sensing, and light-harvesting systems [6].

ese properties describe how the dimeric macrocycles interact with
light and include absorption, emission, uorescence quantum yield,
lifetime, and energy transfer. In this discussion, we will explore some
of the key photophysical properties exhibited by dimeric macrocycles
[7-10].

Absorption: e absorption spectrum of dimeric macrocycles
provides information about the wavelengths of light that can be
absorbed by the molecules . By measuring the absorption spectrum,
one can determine the maximum absorption wavelength (Amax) and
the molar absorption coe cient, which indicates the e ciency of light
absorption.

Fluorescence: Fluorescence is the emission of light by a

molecule a er absorbing photons. Dimeric macrocycles can exhibit

uorescence when excited by light of appropriate wavelengths. e
emission spectrum provides information about the wavelengths of
light emitted by the macrocycles .

Fluorescence quantumyield: e uorescence quantum yield
(of) is a measure of the e ciency of uorescence emission. A high ®f
indicates a high e ciency of uorescence emission. e quantum
yield can be in uenced by various factors, including the macrocycle's
structural features, solvent polarity, and molecular interactions.

Lifetime: e wuorescence lifetime is the average time that
a molecule spends in the excited state before returning to the ground
state. It is a valuable parameter for studying the photophysical behavior
of dimeric macrocycles.

Energy transfer: Dimeric macrocycles can undergo energy
transfer processes, including Forster resonance energy transfer (FRET)
and Dexter energy transfer, which involve the transfer of energy from
an excited donor molecule to an acceptor molecule.

Photostability: It is an important characteristic for
applications that involve continuous or intense light exposure.
Understanding the photostability of dimeric macrocycles is crucial for
their use in optoelectronic devices and other light-driven technologies.

Conclusion

Dimeric macrocycles are fascinating molecular systems that exhibit
unique supramolecular interactions and photophysical properties. e
design and synthesis of these macrocycles have opened up new avenues
for applications in various elds such as optoelectronics, sensing, and
light-harvesting systems. Overall, dimeric macrocycles represent a
rich eld of research with great potential for advancements in various
disciplines. Continued exploration of their physical characterization
and photophysical properties will undoubtedly contribute to the
development of innovative materials and technologies with wide-
ranging applications in the future.
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