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Dehydration / Hydration Processes of Levofloxacin
Investigated by Powder Diffraction Analysis
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Crystalline-state photochromism and phase
transition behavior of the bridgehead-disubstituted
dibenzobarrelene analyzed by X-ray
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Structural Investigation of
Crystalline-to-Amorphous-to-Crystalline Phase
Transformation of a Coordination Network
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Recently, amorphous coordination networks (amorphous MOFs) have
obtained considerable attention because of their novel functionalities and
practical applicabilities.! The coordination network, [(ZnL),(TPT),], shows
unique amorphous phase during its phase transition:
Crystalline—to—Amorphous—to—Crystalline phase transition by raising
temperature.? In the structural transformation, the amorphous phase plays a
crucial role as an intermediate state to create a stable porous coordination
network. Topology of the network changed from 3D- into 1D—network via
amorphous phases. Therefore, bond cleavage and bond formation should
occur during this process. To reveal the process of the phase transition, we
investigated structural information for the amorphous phase.

Herein, we report the structural analysis of the amorphous phase of
[(ZnL,),(TPT),] network using XAFS and PDF analysis in addition to X-ray
powder diffraction, thermal analysis and spectroscopic analysis. We found
that there are two amorphous phases (amorphous phase 1 and amorphous
phase 2) during Crystalline—to—Amorphous—to—Crystalline phase transition.
Amorphous phase 1 was isolated by heating the original crystalline network
[(ZnL),(TPT),(CHNO,); .1, at 483 K for 2 hours. Amorphous phase 2 was
obtained by heating the amorphous phase 1 until 573 K by 5 K/min.

The XAFS and PDF analysis of the amorphous phase 1 revealed that the
coordination around Zn retained, therefore the amorphous phase 1 has a
relaxed interpenetrated structure that has the same topology as the original
network. To investigate the further details of the structure of the amorphous
phase, we performed /in—situ XAFS measurement and we observed the change
of Zn coordination during heating.

Furthermore, we found that amorphous phase 2 can be obtained by

vaporization of the crystalline network [(Znl,),(TPT),] .

1) Bennett, T. D.; Cheetham, A. K. Acc. Chem. Res., 2014, 47, 1555-1562. 2) Ohara, K;
Marti—Rujas, J.; Haneda, T.; Kawano, M.; Hashizume, D.; Izumi, F.; Fujita, M. J. Am. Chem.
Soc., 2009, 131, 3860-3861.
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In-situ X-ray analysis of dibenzosemibullvalene
formation in the di-n-methane rearrangement of the
dibenzobarrelene in the crystalline state
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SWAX measurement on accelerated co—crystallization of

syndiotactic polystyrene with liner molecules
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Direct observation of hydrogen transfer in
crystalline-state photochromism of
dibenzobarrelenes using the huge single crystals
with Imm? for the neutron diffraction analysis
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Li-diffusion in Li;TisO4; film probed with LEM-uSR
and °Li-NMR
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