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Mechanochemical arene hydrogenation toward synthesis of periphery-hydrogenated
nanographenes and those properties
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Peripherally hydrogenated nanographenes are anticipated to display favorable properties
including enhanced solubility and negative electron affinity compared to those mother molecules.
However, the synthesis of these molecules generally requires long reaction time under harsh
conditions such as high-pressure hydrogenation and high temperature, and the reaction often are
suffered from the low solubility of nanographenes. These issues have presented a significant
challenge to the synthesis of peripherally hydrogenated nanographene.

Herein, we developed a new approach utilizing rhodium-catalyzed mechanochemical
hydrogenation, which enables hydrogenation without the use of hydrogen gas. In the presentation,
we will present the rapid synthesis of various peripherally hydrogenated nanographenes by this
method as well as substrate scope and their unique physical properties.

Keywords: Mechanochemical reaction, Ball-milling, Polycyclic Aromatic Hydrocarbons (PAHs),
Hydrogenation, Hydrogenated nanographene

JEAKFACT ) 7T 7 = 0k, BWDIRIRIESCAE OB M N7 S IFE LVWIEE AR
TZENPFINDI D TRECH DA, UL, 2D FREOARRIZIE., —RIIZE
E7k?\“%'ﬂﬁ@£$i\tﬁﬁ?ﬂ?ﬁﬁﬁ %gﬁa %) Z k N (A) Hydrogenated nanographenes
HRFERCH DT ) 7T 7 = OFf#  Millen, Narita (2004, 2019)": peripheral hydrogenated PAHs

R R

R

FEAMRD TR Z EDNFREE & 72> T
B, BREESE AR D TV,
AR AR, v Py AREE 7z
AT1 2 L ANVIKFARBOSIZ KD | K
R A% FPNFIRFELTE D8 LW
BT 7 m—F B LT, AR  a? o
L CHERE IR 2 F B SR A TR SRS PA/C, 65 °C, fcg 2:35 bar), PA/C, 120 fc, He (21550 bar)
RaRAEIE D 2 & TIREMED T/ 12n 1 week
257 = OREAKEIT R LT, (B) This work: Mechanochemical hydrogenation of arenes

RETHE, COMEC LA ED . B o
KFIETF ) 757 = Dl ank, % .. m’cﬁjj
T, BLozhboa=—siy 7o 2 T

P DWW TR T 5, # Rapid synthesis 4 Use of stable Hz equivalent 4 Mild conditions

[1] M. D. Watson, M. G. Debije, J. M. Warman, K. Miillen, J. Am. Chem. Soc. 2004, 126, 766.

[2] X. Yao, X. Y. Wang, C. Simpson, G. M. Paterno, M. Guizzardi, M. Wagner, G. Cerullo, F.
Scotognella, M. D. Watson, A. Narita, K. Miillen, J. Am. Chem. Soc. 2019, 141, 4230.

[3]Y. Wang, Z. Chang, Y. Hu, X. Lin, X Dou, Org. Lett. 2021, 23, 1910.

© The Chemical Society of Japan - [F12201-1vn-02 -



