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Development of Isolable Group-14 Element Species That Contains a Single
Pi-Bonding

Iwamoto, Takeaki
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In this stud%, we _synthesized a stable bicyclo[1.1.0]tetrasilane derivatives
as an isolable silicon compound with a pi-type single bond, and disclosed their molecular
structures by using X-ray single crystal crystallographic analysis and various spectra. We have also
synthesized compounds in which a planar bicyclo[1.1.0]tetrasilane unit is incorporated into organic
pi-electron compounds. The UV-visible absorption spectra and theoretical calculations indicate that
the pi-type silicon-silicon single bond affects pi-conjugation and that the pi-type
silicon-silicon single bond without an underlying sigma bond can serve as a unit of the
pi-conjugated system.



b o
o b i
HOMO-LUMO i i
b 14 i
i i
1
-1(3)- Angew. Chem. Int. Ed. 2019, 58, 4371 1,2-
b
Me;Si SiMe; Me;Si SiMe;
MesSi” s “SiMes Me3Si~ “si” ~SiMes R2
/ \ /N, R /SI\
Si=si @ ------ > R—Si—Si—R — R-Si, ,Si—R
Si._St__siMe MesSieSi._SiMe R
Meg | 3 3 3 ‘2
Me38i><_7<SiMe3 Mee,Si><_7<suv|e3 REAL T
1
b 1,3- [1.1.0] 2
1
X 2
DFT 2 b
2 @n S-S
2 2
3
Si-Si
Megsi SiMe3 Me3Si SiMe3
CCly MesSi /S|\ SiMes Me3Si /S|\ SiMej
CI—Si\—/Si—CI - " S'Cl\S'/Sizlf’lli\Cl
MesSi~__Si.__SiMe, B30I PN SiMes
MesSi ><_7<SiMe3 Me3S|><_7<S|Me3
2 3
[1.1.0] -1(3)- 1
Si=Si [1.1.0]
1
[1.1.0] 4 4
5
4 5 X
n S-S n S-S
Me;Si SiMe3 Me;Si SiMej
MeLi Megsi /S|\ . Si.Meg Mel Me3Si /S|\ ‘ SiMe3
2 — Me—S|\—/S|—L| Me—Sl\—/S|—Me

Me;Si~__Si.__SiMe,
Me;Si ><_7<SiMe3

4

Me;Si~__Si.__SiMes
Messi>(_7<SiMe3

5

-1(3)-



n S-S 2
6a 6b
X 6a 6b
n S-S
6a 6b n—1*
Cc=C
Si-Si n S-S b3
6a 6b
n  S-Si
Me;Si SiMe;
R——— | Me;Si st SiMe;
2 R———Si—Si——R
Si \Si/ SiMe
Me;Si 3
Me38i><_7<SiMe3
6a (R = Ph)
6b (R = CGH13)
b
[1.1.0] 7
8 X EPR
T c
b
KCs (1 eq),
PI\d +Si A‘d 18-c-6 (1 eq), A/‘d +Si Ag -
N\ -—S{ ,N THF, r.t. N\ -:S{ ,N
Sil_ S [K(18-c-6)" || SiT_ A=Si
g' PhsC[TBAF] ,%'
Si SiSi Si (1 eq), THF, r.t. Si SiSi Si Si
7 Ad = 1-adamantyl, Si = SiMe; 8
TBAF = B[3,5-(CF3)206H3]4
[1.2.0] -1(3)-
n S-S Ar
[1.1.0] -1(3)- 9
Ar Ar
Ar>@<Ar
7N\
SI\S__/SI Ar = —3 OMe
Ar | Ar
Ar><_7<Ar
9
T 14
b b



6 6 0 0

Koike Taichi Osawa Raiki Ishida Shintaro Iwamoto Takeaki 61

Synthesis, Structure and Electronic Properties of a Stable 1 - Type 3- Electron- 2- Center- 2022

Bonded Species: A Silicon Analogue of a Bicyclo[1.1.0]butane Radical Anion

Angewandte Chemie International Edition 202117584
DOl

10.1002/anie.202117584

Nukazawa Takumi Iwamoto Takeaki 57

1t -Conjugated species with an unsupported Si-Si 1T -bond obtained from direct Tt -extension 2021

Chemical Communications 9692 9695
DOl

10.1039/D1CC04332C

Nukazawa Takumi Iwamoto Takeaki 40

Reduction of a Bicyclo[1.1.0]tetrasil-1(3)-ene with LiAIH4 Leading to an Isolable 2021

Cyclotrisilenide

Organometallics 3511 3515
DOl

10.1021/acs.organomet.1c00521

Koike Taichi Honda Shunya Iwamoto Takeaki 51

An Isolable 2,4-Diaminotetrasilabicyclo[1.1.0]but-1(3)-ene: Effects of Amino Groups at the 2022

Bridge Positions

Chemistry Letters 77 80

DOl
10.1246/cl.210595




Nukazawa Takumi and Iwamoto Takeaki 49

Interconversion between a planar 1,3-dichlorobicyclo[1.1.0]tetrasilane and a 2020
(chloro)(chlorosilyl)cyclotrisilene

Dalton Transactions 16728 16735

DOl
10.1039/D0DT03408H

Kobayashi Ryo, Ishida Shintaro, and Iwamoto Takeaki 40

Synthesis of an NHC-Coordinated Dialkyldisilavinylidene and Its Oxidation Providing a Silicon 2021
Analog of an Acetolactone

Organometallics 843 847

DOl
10.1021/acs.organomet.1c00130

15 7 2

2022

Takeaki Iwamoto

Stable Silicon Analogues of Bicyclo[1.1.0]but-1(3)-ene and Its Derivatives

The 25th IUPAC International Conference on Physical Organic Chemistry

2022




Takeaki Iwamoto

Stable Bicyclic Silicon Compounds with a Nonclassical Structure

International Main Group Element Chemistry Seminar 2022

2022

Ge=Ge

26

2022

Takeaki Iwamoto

Stable Silicon Analogues of Bicyclo[1.1.0]but-1(3)-ene and Their Derivatives

Interplay of p-Block and Organometallic Chemistry

2023

Ge=Ge

103 2023

2023




2021

Takeaki Iwamoto

Highly Strained Bicyclic Disilenes and Related Species

The 19th International Symposium on Silicon Chemistry

2021
T T
31
2021
2,4- [1.1.0]1 -1(3)-
31

2021




31

2021

25

2021

102 2022

2022

n [1.1.0]

2020




2021




