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Selected Publications

Our research is based on the design of new self-assembled 
molecular systems using coordination chemistry. We not only 
create the new self-assembled molecular systems but also try 
to utilize the created system for various purpose. One example 
is a molecular system called crystalline sponge (CS).

The CS is a porous crystal of a coordination network, into 
which various kinds of small molecules could be introduced. 
Notably, we can know structures of the small molecules 
accommodated in the pore of the CS by X-ray crystallography, 
because the CS has the accommodated small molecules peri-
odically aligned. Thus, the CS can be utilized for the structure 

analysis, and this technique is called the CS method. This 
method has some advantages; i) only nanogram to microgram 
scale of analytes is required, ii) the absolute stereochemistry 
can be determined, iii) even oily substances can be analyzed 
by X-ray crystallography. Because of these fascinating fea-
tures, the CS method attracts the interests of many people not 
only in academia but also in industry.

Currently, we are improving the CS method in various 
ways. At the same time, we also try to apply the CS method to 
other field of science. For example, we use the CS method for 
the studies on natural product chemistry.
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Here, we show our recent attempts to improve the perfor-
mance of the CS method and deepen understanding of this 
method. These studies would broaden the range of com-
pounds, which can be analyzed by the CS method, and provide 
information helpful for people who want to try this method. 
We hope these studies encourage many people who needs to 
analyze the structure of small molecules to use the CS method 
for their own works and studies.

1.  Solvent Effect in the Crystallin Sponge 
Method1)

Recently, we found that a choice of a solvent used in the 
CS method is important, especially when we want to heighten 
the quality of data obtained by this method. Before the analytes 
are introduced into the CS, the pore of the CS is filled with 
solvents. When the analytes come into the CS, the solvents go 
out, but a part of the solvents still remain in the pore. Pre-
viously, non-polar solvents are frequently used in the CS 
method, because the non-polar solvents exhibit only limited 
interactions with the CS, and are easily replaced with analytes. 
However, in this study, we tried to use various kinds of polar 
solvents. As a result, we found that the polar solvents are 
sometimes better than the non-polar solvents. Since the polar 
solvents remained in the pore show stronger interactions with 
both analyte and the CS, it can mediate the interaction between 
the analytes and the CS (Figure 1). It would result in an 
inhibition of disorder of analyte in the pore of the CS and an 
improvement of the quality of data.

Figure 1.  A) Structure of the CS. B) Image of the solvent effect in the 
CS method.

2.  Crystalline Sponge Method Is Suitable 
for the Structure Analysis of Halogenated 
Compounds2)

The CS method could be used for the structure analysis of 
a broad range of small molecules. However, it is worth knowing 
which kinds of analytes is suitable for the analysis using the 
CS method. We recently found that the halogenated com-
pounds are easily analyzed by the CS method in many cases. 
For example, we successfully analyzed a series of halogenated 
compounds classified as persistent organic pollutants (POPs), 
which are important compounds from the point view of envi-
ron mental problem. The analysis of the POPs using the CS 
method revealed that halogen atoms of the analytes effectively 
interact with the CS (Figure 2). We consider that these inter-
actions help the alignment of the halogenated compounds 
inside the pore of the CS.

Figure 2.  One example of interaction between the CS and a 
halogenated compound.
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