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Recently, thermally activated delayed fluorescent (TADF) materials with a small
singlet-triplet (S-T) energy gap have attracted much attention because of their potential importance in
manufacturing efficient organic light-emitting diodes (OLEDsS). In this study, we found that the use of
thiolate ligand with electron-donating character reduced the contribution of metal orbitals to the HOMOs
of the tetrahedral Cu(l) complexes, decreasing the metal-to-ligand charge-transfer (MLCT) character of
their excited states. As a result, TADF based on ligand-to-ligand charge-transfer (LLCT) transition was
attained. Furthermore, we applied this strategy to the three-coordinate copper(l) system. The
three-coordinate Cu(l) thiolate complexes emit intense blue green delayed fluorescence with high quantum
yields of 1.0 both at 293 and 77 K in the solid state and the origin of TADF from these complexes is not
conventional MLCT but LLCT transition.

EL



EL

100%
20%
15
(N
U]
U]
EL
EL

o

@

)Mo

o

@

HOMO LUMO

X=Cl, Br, |
R = Me, Et, iPr
B1 =B/ 51 R

> 60%

< 1,000 cmt

— 55.6 69.4 cdA™
18.6 22.5%

1000cm™



MO
- LLCT

- MLCT
LLCT

Ol
P/’ \\\§1
2 PO AR o AR i 6 — g 4

- 17.5 21.3 cdA™

6.3 7.8%
(©)
(@) LLCT
( )
u——-S
@RC?
R = Me (1), iPr(2)
=ERLER— T AL — &
MO HOMO
LUMO
LLCT
488 500 nm
1 2
77 K 1)
2)

Normalized Intensity

77 K

77

690 630
1
.
e
@ Sepet R N
., ps
(b) —0—6-—-9—o
?
91°
T T T T T
400 500 600 700 800
Wavelength / nm
1 (2-
)
@ (@)
( )
X
130nm
0.25
3
—
90°
a,b
565 585 nm
)
( )
2 1
(54 nm )
M
1 2



3
M. Osawa, M. Hoshino, M. Hashimoto, S.
lgawa, |. Kawata, and M. Yashima
Application of three-coordinate copper(l)
complexes with halide ligands in organic
light-emitting diodes that exhibit delayed
fluorescence, Dalton Trans., , 44,
2015, 8369—-8378.
[DOI: 10.1039/c4dt02853h]

M. Osawa, Highly efficient blue-green
delayed fluorescence from copper(I) thiolate
complexes: luminescence color alteration by
orientation change of the aryl ring, Chem.
Comm.,, , 50, 2014, 1801-1803.
[DOI: 10.1039/c3cc47871h]

M. Osawa, 1. Kawata, R. Ishii, S. Igawa, M.
Hashimoto, M. Hoshino, Application of
neutral d"° coinage metal complexes with an
anionic  bidentate ligand in delayed
fluorescence-type  organic  light-emitting
diodes, J. Mater. Chem. C, , 1,
2013, 4375—-4383.

[DOI: 10.1039/c3tc30524d]

5
5 CSJ 2015
2015 10 13 (
)
63 2014

9 25

M. Osawa, Application of Mononuclear
Copper(I) Complexes in Delayed
Fluorescence-type Organic Light-emitting
Diodes , The International Conference on
White LEDs and Solid State Lighting
(WLED-5),2014 6 7 ,Jeju(Korea)

EL
94 2014 3 27
(1
EL 2013
2013 9 11

o

2013-206313
25 10 1

10 2014 10

OSAWA, Masahisa

80280717

10



