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Development of Molecular Transformation Through the Activation of Inert Bonds
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Al=Al
R-AI=AI-R

Most of the organoaluminum compounds contain trivalent aluminum atoms with
the formula of AIR3. In contrast, the properties of low-oxidation state aluminum species, AI(Il) and
AI(1), have not been investigated thoroughly to date. The low-oxidation state aluminum species are
generally highly reactive and thus have been proposed only as short-lived, elusive intermediates in

several or?anic reactions. Recent develo?ment in main group element chemistry, however, have made
its possible to isolate highly reactive low-valent organoaluminum species as bottlable compounds and
investigate their reactivity in detail. In this research, the reactivity of organoaluminum species
bearing Al-Al bonding towards various unsaturated compounds and dihydrogen was investigated by using
"masked dialumenes", which generate highly reactive Al=Al doubly bonded species, dialumenes, under
mild conditions.



13
R-AI=AI-R
2
1
2
Nl Ar
AN, ——=— AFAl + ©
1 2
(Me3Si);HC CH(SiMes),
R
Ar (R = H, tBu)
1 2
2
2
1
2
2
2
2
1
1

25 1

3 H, BC NMR, IR HRMS
X
3
Ar
Ar\A|/A| H2 (1 atm) Ar\Ale\ /H
m hexane, 25 °C H™ Ny TAr
1 3
H
3 — 2 A-A(
CeDg, 25 °C H
3
3
1) 2 PhC=0

Ar_ M _H  2)H0
Sar w280 pncron
H Ny SAr CeDg, 25°C

3
2
2
4
5
5
X
M0O6-2X
DFT
5
Ar
Ar\ /Br KCg A|\|
AAL T TNe.siosim N
Ea10>1VEs Al=Al
Br 4 AI’ 25 oC Ar/ \AI’
5
3
1



A _Al
Ar\AI 40, Ar\AI ~L
7\ 77 CaDe 25°C Y

7
7
e L\70°C

complex mixtures
+

e >

1BuUNC:
1BuUNC:

Al-Al 8 tBuUNC:

MesNC:
10

/Ar t—BU\N
Al 2 tBuNC: L _Ar
=

Ar<,,~
Al —>  Ar—
hexane Al A
m 25°C  t-BuNG’ K
1 8

2 tBuNC:
hexane, 25 °C

AN
tBuNG” K& Ar

9

Ar

A
Ar\Al
7\_/
1

| hexane
4MesNC.l 25 °C
Me;Si R
Me,Si
Mes Lo/ cr(siMes),
Arp T
MesNC~ NI(E \
/ ® Mes
Mes N“Mes
H
10

12

1) Synthesis and Structure of Lewis
Base-coordinated Phosphanylalumanes
Bearing P-H and Al-Br Moieties, Tomohiro
Agou, Shin lkeda, Takahiro Sasamori and
Norihiro Tokitoh, Eur. J. Inorg. Chenm.,
2018, 1984-1987 (2018).

2) Synthesis and Characterization of
N-Heterocyclic Carbene-Coordinated
Silicon Compounds Bearing a Fused-Ring
Bulky Eind Group, Naoki Hayakawa, Kazuya
Sadamori, Shinsuke Mizutani, Tomohiro

Agou, Tomohiro  Sugahara, Takahiro
Sasamori, Norihiro Tokitoh, Daisuke

Hashizume and Tsukasa Matsuo, Inorganics,
6, 30 (2018).

3) Synthesis of a new highly-fluorinated
cis-1,2-cyclopentanediol and its
application for fluorinated oligoesters,

Tomohiro Agou, Ryo Ohata, Yoshiyuki
Mizuhata, Norihiro Tokitoh, Hiroki

Fukumoto and Toshio Kubota, J. Fluorine
Chem., 210, 78-82 (2018).

4)
75 pp. 723-724 (2017).

5) Synthesis and Structure of an
Iron-Bromoalumanyl  Complex with a
Tri-coordinated Aluminum Center, Tomohiro
Agou, Tatsuya VYanagisawa, Takahiro
Sasamori and Norihiro Tokitoh, Bull. Chen.
Soc. J., 89, 1184-1186 (2017).

6) Stereochemically Defined Various
Multisubstituted Alkenes Bearing a
Tetrafluoroethylene ( CF,CF, ) Fragment,
Yukiho Sakaguchi, Shigeyuki Yamada,
Tsutomu Konno, Tomohiro Agou, Toshio
Kubota, J. Org. Chem., 82, 1618-1631
(2017).



7) Activation of Dihydrogen by Masked
Doubly Bonded Aluminum Species, Koichi
Nagata, Takahiro Murosaki, Tomohiro Agou,
Takahiro Sasamori, Tsukasa Matsuo and
Norihiro Tokitoh, Angew. Chem. Int. Ed.,
55, 12877-12880 (2016).

8) Synthesis and Structure of
Lewis-Base-Free Phosphinoalumane
Dearivatives, Tomohiro Agou, Shin lkeda,
Takahiro Sasamori and Norihiro Tokitoh,
Eur. J. Inorg. Chen., 2016, 623-627 (2016).

9 Reactivities of a barrelene-type
dialumane as an equivalent of an Al=Al
doubly-bonded species, Tomohiro Agou,
Koichi Nagata, Takahiro Sasamori and
Norihiro Tokitoh, Phosphorus Sulfur
Silicon Relat. Elen., 191, 588-590 (2016).

10 Synthesis and properties of stable
alumoles, Norihiro Tokitoh, Tomohiro Agou,
Tatsuya Wasano and Takahiro Sasamori,
Phosphorus Sulfur Silicon Relat. Elen.,
191, 584-587 (2016).

11) Formation of a Diaminoalkyne
Derivative by Dialumane-mediated
Homocoupling of t-Butyl Isocyanide,

Koichi Nagata, Tomohiro Agou, Takahiro
Sasamori and Norihiro Tokitoh, Chem. Lett.,
44, 1610-1612 (2015).
12) Ring Expansion to
1-Bromo-1-alumacyclonona-2,4,6,8-tetrae
ne by Insertion of Two Alkyne
Molecules into the AI-C Bonds, Tomohiro
Agou, Tatsuya Wasano, Takahiro Sasamori,
Jing-Dong Guo,Shigeru Nagase and Norihiro
Tokitoh, Angew. Chem. Int. Ed., 54,
9568-9571 (2015).

34
1 Hunting of Elusive Al=Al Doubly-bonded
Species, Tomohiro Agou,3™ International
Symposium of Quantum Beam Science at
Ibaraki University, 30 May-2 June, 2018,

Mito.
2
2018 5 12
3
. 1
2017 11
2

4 Reactions of a Barrelene-type Dialumane
Bearing Bulky Aryl Substituents with Lewis
Bases, Tomohiro Agou, Koichi Nagata,
Takahiro Sasamori and Norihiro Tokitoh,
The 14" International Symposium on
Inorganic Ring Systems, July 26-July 31,
2015, Regensburg, Germany.

5 Synthesis and Properties of Stable

Alumoles, Norihiro Tokitoh, Tomohiro
Agou, Tatsuya Wasano and Takahiro Sasamori,
The 14" International Symposium on
Inorganic Ring Systems, July 26-July 31,
2015, Regensburg, Germany.
6 Reactivities of a Barrelene-type
Dialumane as an Equivalent of an Al=Al
Doubly-bonded Species, Tomohiro
Agou,Koichi Nagata, Takahiro Sasamori and
Norihiro Tokitoh, The 14" International
Symposium on Inorganic Ring Systems, July
26-July 31, 2015, Regensburg, Germany.
7 Synthesis and Properties of a Dialumane
Featuring a Barrelene-type Scaffold,
Norihiro Tokitoh, Koichi Nagata, Tomohiro
Agou and Takahiro Sasamori, The 11
International Conference on Heteroatom
Chemistry, July 14-July 19, 2015, Caen,
France.

0

2017-237198
2017

http://functionalmaterial .biochem. ibara
ki.ac.jp/index.html

@
AGOU, Tomohiro

90466798



