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 A Journey to Molecular Excitonic World

Chair : Dongwhan Lee (Seoul National University)

Various synthetic strategies have been developed to devise a variety of 
artificial molecular arrays in molecular photonics because of their similarities 
in architecture and subunit structures to the natural photosynthetic light-
harvesting complexes. For the molecular arrays to be efficient devices, they 
should have very regular pigment arrangements which allow a facile light 
energy or charge flow along the array but do not result in the alteration of 
individual properties of the constituent pigments leading to the formation 
of energy or charge sink. In these respects, understanding of photophysical 
properties of these macromolecular architectures is essential for the rational 
design of molecular devices for photovoltaic, or optoelectronic applications.
Here, we have revealed that the ultrafast excitation energy migration processes 
in molecular arrays are strongly influenced by the electronic couplings 
among the constituent molecules as well as the structural rigidity of overall 
architectures. Our investigations have been extended to H-type aggregated 
perylenebisimide (PBI) and polythiophene oligomers (linear vs. cyclic). Not 
only intermolecular exciton couplings but intramolecular electronic structures 
have been investigated in a series of expanded porphyrins in conjunction with 
their molecular structures, the number of π-electrons (Hückel’s [4n+2] rule) 
as well as their conjugation pathways. Our study demonstrates a relationship 
between the photophysical properties such as absorption/emission properties, 
excited state dynamics and the aromaticity of expanded porphyrin systems. 
Based on these spectroscopic observations, we have found the reversal of 
aromaticity in the excited states of aromatic/antiaromatic expanded porphyrin 
congeners.[4] Detailed studies of the modulation events are expected to 
provide additional fruitful insight into the relationship between (anti)
aromaticity and electronic structures. To the extent this proves true, it could 
have far-reaching practical applications that complement the advances in 
theoretical understanding that our studies are likely to provide.
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Postsynthetic Modifications of Metal–organic Frameworks 
and Their Applications

Chair : Eunsung Lee (POSTECH)

Stepwise approaches can be used to obtain a variety of metal–organic 

frameworks (MOFs) that are not attainable by one-pot solvothermal reaction. 

MOF-74 is one of the most explored MOFs, but its functionalization is limited 

to the dative post-synthetic modification (PSM) of the monodentate solvent 

site. Owing to the nature of the organic ligand and framework structure of 

MOF-74, the covalent PSM of MOF-74 is very demanding. The covalent PSM 

of the amino group of amino-tagged defective Ni-MOF-74, which is prepared 

by de novo solvothermal synthesis using aminosalicylic acid as a functionalized 

fragmented organic ligand, generates metal-binding sites, and subsequent post-

synthetic metalation with Pd(II) ions affords Pd(II)-incorporated Ni-MOF-74 

catalyst. This catalyst exhibits highly efficient, size-selective, and recyclable 

catalytic activity for the Suzuki–Miyaura cross-coupling reaction. Meanwhile, 

a MOF having superprotonic conductivity is prepared by dative PSM of MOF-

808. The activation of the sulfamate (SA)-grafted MOF-808 changes the 

binding mode of the grafted SA from monodentate to bridging bidentate, thus 

converting the neutral amido (–S–NH2) moiety of the grafted SA to the more 

acidic cationic sulfiliminium (–S=NH2
+) moiety. The MOF with sulfiliminium 

moiety is found to have a proton conductivity of 7.89 × 10-2 S/cm. Moreover, 

this superprotonic conductivity is well maintained over 1000 cycles of 

conductivity measurements and for similar cyclic measurements each day for 

seven days.
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