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Abstract: From the proposing of doublet electroluminescence of free radicals to the successfully achieving of high
luminescence efficiency in these materials, and further to developing luminescent diradicals with controllable spin
states, this series of innovations have revitalized the field of free radicals that existed a century ago. Here we trace

the history of stable organic radicals and provide a detailed account of our research efforts in these unique materials.
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Fig.1 The ground state and excited state electronic configurations for conventional organic molecules and radicals
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(a) The instance of the molecular structure in alternating symmetry radical (TTM) (If the atoms that make up a conjugat-

ed molecule can be divided into two sets and no two atoms of the same set are directly linked for alternating symmetry ).

(b)Schematic molecular orbital diagram of alternate molecules. (c)The dipole transition out-of-phase coupling diagram

between HOMO-SOMO and SOMO-LUMO of TTM



%2 M BT g A - B i

e

-z

KOG A R R R 2 213

B, HOEE & LR (PLQY) 53k 999%™, 1 L3
FHI 43 F B RN T 22 0% 1 vl B e bt
M5 A AR L T B IR .

3 AR A wANGITFA

I35 BT PR IR BORS H, T 1 45 H PR S XL
H H 3 (Diradical 8% Biradical) . T4k, TSN
T 76 B A B0 H R DR HC Ry 1) O W g
B sz 2] 77z R T BN - = RS
AE BT, G T L o 4 ) S B B2 S R = 2K
SR o SR, H AT IE /Y T 7 B 28R

FI SR PR AR R E . SCBRUH th 3 &
SRR #1 J Aot H H B b 2 e Bl e
TIAE A G2 RGO 127 45 00 22 400 345 31 0 T
o I, FRATT I 455 [R] B L% A R s Tl A LA i
R et B B RS T HA RO R
1Y L ) (Kekulé) B H H A& TTM-PhTTM®™ (& 3) .
S AR TR LS I R IR O e s,
If g % 8 of MR AR O =445 . TTM-PhTTM
T 90 A v IR E M DR R E M . SR st
P 2% 57 F 1 PLQY 54K, 1K 0. 4%, ffi FL H
RIS TSR & .

3 WA 2 TTM-PhTTM () LR 254
Fig.3 Resonance structures of TTM-PhTTM

T HE— AR WA R ROERCR FRAT]
BT — R X IR RS WA M
A 2SR e AR BT AT TR AR 4 A, JT 4R
3 3k R OB ER A Y 4 R S e 4R v BR AT AR o
B, AT HE 5 R OB PERE M S . T — A,
FATEA G WL T — B BAT & RO R AL A
H 3> F DRI, H PLQY A tb TTM-PhTTM 34 K T
60 i, 5 5 25% . TN EEE Y, FRAT K B o
U6 MG 37 G % W 15 DRI BA Y T- 1Y [ e S M R
SR (K 4) , e A58 T 210% B 53§ W 350k
J6 (MPL)™', 3 S8 F 58 45 J6 o 6B H 52 4
BB 5 A R R 5, O 02 i ARG H A

P4 7 IR 100 dy 5 ) e 28 A e P B TR

Fig.4 Schematic diagram of magnetic field regulating the

spin state and luminescence properties of diradicals
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