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Strained Carbon sigma-Bond and 4 pi Antiaromatic Molecules
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Tetrahedrane is a hxdrocarbon with highly strained C-C sigma bonds and one
of the valence isomers of cyclobutadiene. Therefore, thermally stable tetrahedrane derivatives are
considered as the best synthetic precursors of elusive cyclobutadiene derivatives. Recently we have
developed a quantitative and reliable method for synthesizing cyclobutadiene by photo-induced
isomerization of the corresponding tetrahedrane precursors. Since cyclobutadiene is a molecule with
highly strained 4 pi antiaromatic molecules, research of a stable compound was limited. In this
study, we successfully synthesized a sterically and electronically stabilized antiaromatic molecule
using silicon substituents. Up to now, more than 20 stable tetrahedrane derivatives have been
successfully synthesized, and most of them could be converted into corresponding isomer of
cyclobutadienes. We also succeeded in the first observation of triplet cyclobutadiene by variable
temperature EPR measurement.
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Figure 1. EPR Spectrum of Triplet
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Figure 3. Thermal E-Z lsomerization of
Vinylene Bridged Cyclobutadiene
Derivative.

(1) Spectroscopic Observation of the Triplet
Diradical State of a Cyclobutadiene.
Kostenko, A.; Kobayashi, Y.; Tumanskii,
B.; Nakamoto, M.; Sekiguchi, A.; Apeloig,
Y. Angew. Chem, Int. Ed., 56,
10183-10187 (2017) (John Wiley & Sons)

. DOI: 10.1002/anie.201705228

(2) Isolation of Hypervaent Group-16
Radicas and Their Application in
Organic-Radical Batteries. Imada, VY.;
Nakano, H.; Furukawa, K.; Kishi, R;
Nakano, M.; Maruyama, H.;_Nakamoto
M.; Sekiguchi, A.; Ogawa, M.; Ohta, T.;
Yamamoto, Y. J. Am. Chem. Soc., 138,
479-482 (2016) ( )

. DOI: 10.1021/jacs.5b10774

(3) Improving Battery Safety by Less
Formation of Li Dendrite with
Amorphous Silicon Polymer Anodes.
Maruyama, H.; Nakano, H.; Ogawa, M.;
Nakamoto, M.; Ohta, T.; Sekiguchi, A.
Scientific Reports 5,
Article number: 13219 (2015)

DOI: 10.1038/srep13219

(4) Diphenyltetrahedrane  Derivative: a
Molecule with an Extended m-o-n
Conjugation. Kobayashi, Y.; Nakamoto
M.; Sekiguchi, A.; Chem. Lett., 44,
206-207 2015 ( ) .

DOI: 10.1246/c1.140967

®)
s Yitzhak Apeloig,
, ,72,32-36 (2017)
18
M
- .97 ,
29 (2017 )3 16-19 .
(2) E-Z
_ , 43
, , , 28
12 8 ( )»r10 ()
®
_ , 20
28 10 7 ( )8
()
*
, 20
28 10 7 ( )8 ()
®) T
, 27
28 9 1 (C )3 ()

(6) Electrochemical Properties of Stable
Silyl Radical and Amorphous Silicon
Polymer as an Electrode in Battery.

3
, Masaaki Nakamoto,
Hitoshi Maruyama, Hideyuki Nakano,

Masahiro Ogawa, Toshiaki Ohta, Akira
Sekiguchi, , March 9 (Wed),
2016 - March 10 (Thur), 2016

(MHmn
. 9%

28 (2016 )3 24 () 27

()
®)
, -96

28 (2016 )3 24 () 27

)
®

96 \
28 (2016 )3 24



) zr ()

(10)
96 ,
28 (2016 )3 24
) 2zt ()
(11) Synthesis of the New
Cyclobutadiene Derivatives by

Photoisomerization of Tetrahedranes.
Yuzuru Kobayashi, Masaaki Nakamoto,
Akira Sekiguchi, THE [INTERNATIONAL
CHEMICAL CONGRESS OFPACIFIC BASIN
SOCIETIES 2015, Honolulu, Hawaii, USA.
Dec. 15-20, 2015

(12)

’ 42 9’

27 12 3 ( )5 ()

(13) Synthesis and Reactivity of the
New Silyl-substituted Cyclobutadiene
Derivatives. Yuzuru Kobayashi,
Masaaki Nakamoto, Akira Sekiguchi, The
5th Asian Silicon Symposium, Lotte
City Hotel Jeju, 10.18-21, 2015

(14)

, 19

, 2015.10.23-24

(15)
19 )
2015.10.23-24
(16)
, 19
2015.10.23-24
an
, 26
279 24 ( )26 ()
(18)
4 ’

21 5 22 -23

http://www._chem.tsukuba.ac.jp/sekiguch/
http://home_hiroshima-u.ac.jp/hetero2/

€Y
NAKAMOTO MASAAKI

90334044



