Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2020

Supporting Information for

Blue emissive dimethylmethylene-bridged triphenylamine
derivatives appending cross-linkable groups

Kangyu Zhou, Hongfei Pan, Yongjie Zhang, Houchen Wang, Xiaofei Dong, Xiangkui Ren,
Xianggao Li, Shirong Wang*, and Zhijian Chen*

School of Chemical Engineering and Technology, Collaborative Innovation Center of Chemical
Science and Engineering, Tianjin University, Tianjin 300072, China. E-mail: zjchen@tju.edu.cn;
wangshirong@tju.edu.cn

Table of Contents

1. 'H and 3C NMR SPECEra =--==s=====smmmmssmmmmmmmmnemmcn e e e e S1
2. UV/vis absorption and fluorescence spectra of 4a in different solvents ------------S11
3. Fluorescence decay curve of 1 and 4a—e in CH2Cl, solution =-=--=-=-=====-==snz-=---§12
4. UV/is absorption spectra of 1 and 4a—e in thin films ==-=-=-===sssseenmemcacannan-aa§13
5. Fluorescence decay curve of 1 and 4a—e in thin films ==-=-=-====ssssmeeenencnnnnnanaa 514
6. Cyclic voltammogram of 1 and 4a—€ -=-=-=========sssmmmmmmmeeeee e eeeeeea- 5§15
7. DFT calculated energy levels =-==-=-====nmmmmmmmmmmmee o= §1 6
8. Thermogravimetric analysis of 4a—d =-=-========smmmmmmmmmeeeeeee e e e § 17

9. DSC traces of 4a—d (SecoNd SCaN) =-========x=m==sxmmmmsmmmmmsmmmnen e ee e o= § 18



LTG~
0e's”

641G~
€867

G297
879
6297
z8'9’
1S 2A
g/
z29°2
v9'L

—

®-=

© =

o

el

= €07

E 967

F 007

L

61°L

60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1
1 (ppm)

6.5

7.0

S1



95'¢ce~
16'6C—

89°CIL—

mn.mﬂ
E.mﬂx
94'9Z1

€V 0L
60 LEL—
ZTeel~
mm.mm%
95'9¢1 ]
LS0vL

140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)
S2

150



LEG~
¥e'g”

£8'G~
88'G”

089

nmow
689+
189
v I
R
mwh%
pS L
65 L)
9

L.

Y— "

Q==

=291}

F 667

F 007

F o007

-0 M
=S

80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

8.5

9.0

S3



€9°CE~
109E—

eChLL—
19°Z2)
99°%Z |
R AR
6921
60621
Gv0E %
91°LEL
04GE) “%
GOl
1z'8cl
b9 LpL

u

1 (ppm)

70

140 130 120 110 100 90

150

S4



AAN
A

024G\
y16”

819
0894
289
g8’
982
mm.hw
g
mm.%
89°/-

Il

O -
T =

Fi6°L

F 967

F 867

F 007

Feoy
E 267

15 10 05 00 -05 -1.0

2.0

2.5

80 75 70 65 60 55 50 45 40 35 3.0
1 (ppm)

8.5

9.0

S5



SF¥LL—
65°GC)
AA AR
9z’ 221
Lg gLt
656217
28'6TL
19'0E}
G6HE ;ﬂ%
60°9€L |
€99l
va 0Pl

120 110 100 90 80 70
1 (ppm)

130

140

150

S6



0T 2~
A
86/~
z9l”

A

® =

90°8

= 00"
Fere

1

O

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0

9.0

1 (ppm)

S7



e~ Fv”AO O O

10

20

30

06'SC—

150 140 130 120 110 100 90 80 70 60 50 40
1 (ppm)

160

S8



$9 L~
891"

£1L
8L/
0z,
651
o/
G 1
09/
€9/

£6°G
%_.w._t

08'L
6LC
* 66'¢
> 002
LoLe

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0
1 (ppm)

9.0

S9



=

AN
95'E
A=

Ze 9L
012211
ARYAR
96°¢C)

89°€Z)1
81'82)1
WA
86'6Z 1
L 0S
29 1€
ZL1EL

P1Ze
96ZE )1
29ZEL1
YO'EC)

YT YEL

L1L¥EL

81'cel

GZ'sEl

99'GE )+
E8EL

66°€rL |
L FPL
LGyl
109pLA¢
e YL
65171 \
8Y6YL
0105

8Z'¥5lL-

O~

(LI

de

.l

10

20

30

o
=t
o
w
o
©
o
~
g o
o
Pt
@ wn
-
M=
o
>
o
o
-
=
-
-
o
N
-~
o
®
-~
o
=t
-

150

160



—— Hexane

—— Toluene
—— THF
—— CH,Cl,
S ——— Chloroform
I
a
o)
©
0.0 T T T ¥ T
300 400 500
Alnm
Fig. S1 UV/Vis absorption spectra of 4a in different solvents (1.0 x10° M).
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Fig. S2 Fluorescence spectra of 4a in different solvents (1.0 x10° M). Jex = 340 nm.
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Fig. S3 Fluorescence decay curves of 1 and 4a—e in CH2Cl, (1.0 x10° M). 1: Aex =
310 nm, 4a—e: Jex = 340 nm. The decay curves are fitted with mono-exponential

method.

Table S1 The measured fluorescence lifetimes for 1 and 4a—e in CH2Cl>.

compound t/ns e
1 0.80 1.219
4a 2.22 0.946
4b 2.42 0.936
4c 3.48 1.107
4d 2.17 0.941
4e 2.48 0.968
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Fig. S4 UV/Vis absorption spectra of compounds 1 and 4a—e in spin-coated thin films
(10 mg/mL in toluene, 4000 rpm, 30 s).
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Fig. S5 Fluorescence decay curves of 1 and 4a—e in spin-coated thin films (10 mg/mL
in toluene, 4000 rpm, 30 S). 1: Jex = 310 nm, 4a—e: dex = 340 nm. The decay curves of
1, 4a and 4b are fitted with double-exponential method. The decay curves of 4c— are
fitted with mono-exponential method.

Table S2 The measured fluorescence lifetimes for 1 and 4a—e in thin films.

compound 1/ ns 2/ ns T a
1 2.63 (49.03%) 5.29 (50.97%) 3.98 0.918
4a 1.42 (77.26%) 7.67 (22.74%) 2.84 1.145
4b 0.55 (91.03%) 8.52 (8.97%) 1.26 1.211
4c 0.90 / 0.90 1.115
4d 0.61 / 0.61 1.010
4e 1.83 / 1.83 1.061
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Fig. S6 Cyclic voltammograms of compounds 1 and 4a—e in CHCl2 (5.0 <104 M).
The scan rate is 50 mV/s. Ferrocene was used as internal reference.
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Table S3 The HOMO and LUMO levels by DFT calcuation?

HOMO / eV LUMO / eV AE"/ eV
4a -5.12 -1.47 3.65
4b -5.16 -1.30 3.86
4c -5.18 -1.17 4.01
4d -5.34 -1.28 4.06
4e -5.26 -1.04 4.22

24B3LYP/6-311G(d) basis set was used. The calculations were performed with the
GAUSSIAN 09W program. ® AE = LUMO — HOMO.
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Fig. S7 Thermogravimetric traces for DTPAs 4a-d with heating rate of 10 <C/min.
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Fig. S8 DSC traces for DTPAs 4a—d with heating rate of 10 <T/min for the second
heating scan.
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