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Investigation for fluorenylidene-acridane that shows ground state
mechanochromism

Matsuo, Yutaka

4,800,000

X ON, OFF

We synthesized Fluorenylidene-acridanes that changes their absorption colors
by mechanical stimuli. We elucidated that the mechanism of this appearance change is based on
conformational change of the molecules, which can be controlled by morphological change in the
solid. We also achieved X-ray single crystal structures determination of both folded and twisted
cgnform@rs. This revealed that absorption color change was governed by switching charge transfer
absorption.



1954

5n M -

folded
folded
twisted



Folded conformer

Cr {2

ol

L

S o S J—
OO

o = - o
o ,f?}

3. -

TfO-
Me, Octyl
Et, "Bu, 'Pr, CH,SiMe;

ArBr

Twisted conformer

OQ
LD

-— : R
X |\
=
Folded Twisted
3
PPh3 TFA O.O base
_ N 002
SPPh. O "
Boc
folded twisted

RX, base

ArX, cat., base

Ar—H, [O], cat.

Ar-CHO
CBry, PPhg, base

O ~baserHiX O

R =Me: Me FA
R = CgHy7: Octyl-FA

Ar




H-FA

5

twisted

2

3
(3 equiv,
dropwisely)

FA~ 4

H-FA
n
EL
folded
folded
N
N

4 4 *

N

PPhj
(1 equiv)
_—

xylene

140 °C

0.5-1h

53-71%

Ph-FAs
X (N-aryl-FAs)
X = H (4a), Ph (4b), OMe (4c),
NO, (4d), Br (4e), F (4f)



1.476(2)

(d)

d

6folded twisted

1.478(2)

overcrowded akenes Bis(tricyclic) Aromatic

Enes

Mechanical grinding
Solvent vapor exposure
P ————
&=
Heating
Ultrasonication

folded twisted

4
Yutaka Matsuo, Ya Wang, Hiroshi Ueno, Takafumi Nakagawa, Hiroshi Okada
Mechanochromism, Twisted/Folded Structures Determination, and Derivatization of N-
Phenyl Fluorenylidene-Acridane

Angew. Chem. Int. Ed. 2019, in press. [DOl: 10.1002/anie.201902636]



Yutaka Matsuo, Chu-Guo Yu, Takafumi Nakagawa, Hiroshi Okada, Hiroshi Ueno, Tian-Ge
Sun, Yu-Wu Zhong

Reduced Knoevenagel Reaction of Acetetracenylene-1,2-dione with Acceptor Units for
Luminescent Tetracene Derivatives

J. Org. Chem. 2019, 84, 2339-2345. [DOl: 10.1021/acs.-joc.8b03083]

Tsuyoshi Suzuki, Hiroshi Okada, Takafumi Nakagawa, Kazuki Komatsu, Chikako Fujimoto,
Hiroyuki Kagi, Yutaka Matsuo

A Fluorenylidene-Acridane That Becomes Dark in Color upon Grinding - Ground State
Mechanochromism by Conformational Change Chem. Sci. 2018, 9, 475-482. [DOI:
10.1039/c7sc03567€]

Jinjia Xu, Atsuro Takai, Alisa Bannaron, Takafumi Nakagawa, Yutaka Matsuo, Manabu
Sugimoto, Yoshitaka Matsushita, Masayuki Takeuchi

A Helically-Twisted Ladder Based on 9,90-Bifluorenylidene:  Synthesis,
Characterization, and Charge Transport Properties Mater. Chem. Front. 2018, 2, 780-
784 . [DOl: 10.1039/c7gm00583Kk]

4

Yutaka Matsuo, Ya Wang

Synthesis, Structures, and Ground State Mechanochromism of N-Phenyl Substituted
Fluorenylidene-Acridane 98 , 2018

- , 98
, 2018

N- -
29 2018
Yutaka Matsuo  Tsuyoshi Suzuki Ya Wang Hiroshi Okada Takafumi Nakagawa
Fluorenylidene-acridane, A Molecule That Becomes Dark Color When Its Crystals Are
Ground, 17th International Symposium on Novel Aromatic Compounds (ISNA 2017)(
), 2017

0

https://www.t._u-tokyo.ac.jp/foe/press/setnws_201711161635263335245369 . html

http://www.matsuo-lab.net

o
@



