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Synthesis of Fluorine-Containing Compounds and Controlling their Self-Assembly

1 -9 —FK% MU EB Bl FEUL, KIE Be, HiE RFe, MR B9 Masafumi Sugiyamaz,

Midori Akiyama®, Al Koha’caC Kyoko N<>zak|a Takashi Okazoe24
(CERRKZE, "REPAF, C%E{I%k% IANGCHIEH“The Umversfcy of Tokyo, N .
PKyoto Umversfcy, °Tokyo Institute of Technology, ‘AGC Inc. ), e

p REHEEIENE JERY. EREEF. AFELE. SFRE. Kohei Okitsu, Keiko Isagal Ayum| KlmuraL
Ryosuke Teranishi ((RRAZ.The University of Tokyo)

KEY WORDS Perfluorocu_bane, Electron acceptor, Single crystal X-ray diffraction analysis,

Electron spin resonance

1 2 | Overview

NI CTEREEMEOBRREBELVLT nEERSFHPONREEIZRICUCTETc. CNREnHEEROILENRTATOREFD
BAICK>TT7O0VTa 7EBDENNZZRL. EHDE = %’n_c‘:b CIBCHTH Do —H\F§7w§$%*é‘l:?§?%<‘:
ZORGEEEHEXRFRAICTIBLTLS . DRI vRIESDRGSHIEN D FATERIESILIICTHFERETZT NI,
NRERZFLEBVWS FCHOREMDZHFEZRRL. ZNZFAUCEERIENTEBERBDIEEISND . INZRIRT 590 F
SHETEUCT AIAARTR2TYvRIEF 2NV ZERL. ZDEFZFiEZHS (UL,

In the realm of organic functional materials, m-conjugated molecules have played a central role due to their ability to modulate the energy
levels of frontier orbitals through the extension of the m-system and the introduction of heteroatoms, thereby achieving desired physical
properties. On the other hand, focusing on carbon-fluorine single bonds, their antibonding orbitals are polarized towards the carbon side. It
Is hypothesized that if a molecule is designed such that multiple carbon-fluorine antibonding orbitals overlap within the molecule, it could form

low-energy empty orbitals, enabling functional expression even in molecules without a m-conjugated system. As a realization of this molecular
design, this research has synthesized perfluocubane and elucidated its electron-accepting capabillities.
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A cubic molecule which encapsulates an electron Synthesis of perfluorocubane
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Single-crystal X-ray structural analysis
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Matrix-isolated ESR measuremet
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