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1. *H NMR and **C NMR spectra of compounds

!H and 3C NMR of 3,5-bis(4-bromophenyl)-4-ethyl-4H-1,2,4-triazole (3a)
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'H and *C NMR of 3,5-bis(4-bromophenyl)-4-propyl-4H-1,2,4-triazole (3b)
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'H and *C NMR of 3,5-bis(4-bromophenyl)-4-butyl-4H-1,2,4-triazole (3c)
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'H and *C NMR of 3,5-bis(4-bromophenyl)-4-hexyl-4H-1,2,4-triazole (3d)
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'H and *C NMR of 3,5-bis(biphenyl-4-yl)-4-ethyl-4H-1,2 4-triazole (5a)
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'H and *C NMR of 4-ethyl-3,5-bis(2’-methylbiphenyl-4-yl)-4H-1,2 4-triazole (5b)
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'H and *C NMR of 4-ethyl-3,5-bis(3’-methylbiphenyl-4-yl)-4H-1,2,4-triazole (5¢)
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'H and *C NMR of 4-ethyl-3,5-bis(2’,6’-dimethylbiphenyl-4-yl)-4H-1,2 4-triazole (5d)
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'H and *C NMR of 4-ethyl-3,5-bis(2’-methoxybiphenyl-4-yl)-4H-1,2 4-triazole (5e)
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'H and *C NMR of 4-ethyl-3,5-bis(3’-methoxybiphenyl-4-yl)-4H-1,2 4-triazole (5f)
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'H and *C NMR of 4-ethyl-3,5-bis(3’-nitrobiphenyl-4-yl)-4H-1,2 4-triazole (5g)
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le (5h)

1azo0

biphenyl-4-yl)-4-ethyl-4H-1,2,4-tri

-amino

'H and *C NMR of 3,5-bis(3’
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'H and *C NMR of 4-ethyl-3,5-bis[4-(pyridin-4-yl)phenyl]-4H-1,2,4-triazole (5i
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'H and *C NMR of 4-ethyl-3,5-bis[4-(pyridin-3-yl)phenyl]-4H-1,2,4-triazole (5j)
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'H and *C NMR of 4-ethyl-3,5-bis[4-(furan-2-yl)phenyl]-4H-1,2,4-triazole (5k)
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'H and *C NMR of 4-ethyl-3,5-bis[4-(furan-3-yl)phenyl]-4H-1,2,4-triazole (51)
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'H and *C NMR of 4-ethyl-3,5-bis[4-(thiophen-2-yl)phenyl]-4H-1,2,4-triazole (5m)
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'H and *C NMR of 4-ethyl-3,5-bis[4-(thiophen-3-yl)phenyl]-4H-1,2,4-triazole (5n)
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'H and *C NMR of 3,5-bis(biphenyl-4-yl)-4-propyl-4H-1,2,4-triazole (6a)
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'H and *C NMR of 3,5-bis(2’-methylbiphenyl-4-yl)-4-propyl-4H-1,2,4-triazole (6b)
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'H and *C NMR of 3,5-bis(3’-methylbiphenyl-4-yl)-4-propyl-4H-1,2,4-triazole (6c)

[=] [=]
g g g g g g ] 8 g g 8 g8
- - (=2} @ M~ (=} [¥e) < m o~ - (=] ]
1 1 1 L 1 1 L Il 1 1 L 1 1
|
000°0-— I\l
£59'0
mnm.ow —_— - =0S'T
90
L=
EB'1
&bl —_— - 40T
s’y
625°1
s’ 1
P — ]
[ - 06T
Er'
mvﬁ.ev — ——— =001
91"
e
EZL
5T
LEEE
QLEL: — - *56'0
SEL et — $0'1
omv.h.n. 261
oo F-18E
B
T8rL
BSLE
£98¢
-
4 ]
AL

20
19

18

17

16

15

F14

13

12

F11

10

9

8

cLor—

bS'IE~
8y’

L ~ £9'0p—

89'9L-
00°LL
[Ay73

STpel
£9'921
6521
-~ £6'421
99'821
¥8'821 W
¥Z'621
£5'8EI~L

sl $O'0bI—"
06'2h1—"

N Sbs51—

13

10 -10

60 50 40 30

70

220 210 200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

230

22



'H and *C NMR of 3,5-bis(2’,6’-dimethylbiphenyl-4-yl)-4-propyl-4H-1,2,4-triazole (6d)
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'H and *C NMR of 3,5-bis(2’-methoxybiphenyl-4-yl)-4-propyl-4H-1,2 4-triazole (6e)
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'H and *C NMR of 3,5-bis(3’-methoxybiphenyl-4-yl)-4-propyl-4H-1,2 4-triazole (6f)
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'H and *C NMR of 3,5-bis(3’-nitrobiphenyl-4-yl)-4-propyl-4H-1,2,4-triazole (6Q)
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'H and *C NMR of 4-propyl-3,5-bis[4-(pyridin-4-yl)phenyl]-4H-1,2,4-triazole (6i)
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'H and *C NMR of 4-propyl-3,5-bis[4-(pyridin-3-yl)phenyl]-4H-1,2,4-triazole (6j)
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'H and *C NMR of 3,5-bis[4-(furan-2-yl)phenyl]-4-propyl-4H-1,2 4-triazole (6k)
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'H and *C NMR of 3,5-bis[4-(furan-3-yl)phenyl]-4-propyl-4H-1,2,4-triazole (6l)
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'H and *C NMR of 4-propyl-3,5-bis[4-(thiophen-2-yl)phenyl]-4H-1,2,4-triazole (6m)
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'H and *C NMR of 4-propyl-3,5-bis[4-(thiophen-3-yl)phenyl]-4H-1,2,4-triazole (6n)
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'H and *C NMR of 3,5-bis(biphenyl-4-yl)-4-butyl-4H-1,2,4-triazole (7a)
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'H and *C NMR of 4-butyl-3,5-bis(2’-methylbiphenyl-4-yl)-4H-1,2 4-triazole (7b)
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'H and *C NMR of 4-butyl-3,5-bis(3’-methylbiphenyl-4-yl)-4H-1,2 4-triazole (7¢)
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'H and *C NMR of 4-butyl-3,5-bis(2’,6’-dimethylbiphenyl-4-yl)-4H-1,2,4-triazole (7d)
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'H and *C NMR of 4-butyl-3,5-bis(2’-methoxybiphenyl-4-yl)-4H-1,2,4-triazole (7€)
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'H and *C NMR of 4-butyl-3,5-bis(3’-methoxybiphenyl-4-yl)-4H-1,2,4-triazole (7f)
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'H and *C NMR of 4-butyl-3,5-bis(3’-nitrobiphenyl-4-yl)-4H-1,2,4-triazole (7g)
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'H and *C NMR of 4-butyl-3,5-bis[4-(pyridin-4-yl)phenyl]-4H-1,2,4-triazole (7i)
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'H and *C NMR of 4-butyl-3,5-bis[4-(pyridin-3-yl)phenyl]-4H-1,2,4-triazole (7j)
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'H and *C NMR of 4-butyl-3,5-bis[4-(furan-2-yl)phenyl]-4H-1,2 4-triazole (7k)
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'H and *C NMR of 4-butyl-3,5-bis[4-(furan-3-yl)phenyl]-4H-1,2,4-triazole (71)
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'H and *C NMR of 4-butyl-3,5-bis[4-(thiophen-2-yl)phenyl]-4H-1,2,4-triazole (7m)
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'H and *C NMR of 4-butyl-3,5-bis[4-(thiophen-3-yl)phenyl]-4H-1,2,4-triazole (7n)
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'H and *C NMR of 3,5-bis(biphenyl-4-yl)-4-hexyl-4H-1,2,4-triazole (8a)
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'H and *C NMR of 4-hexyl-3,5-bis(2’-methylbiphenyl-4-yl)-4H-1,2 4-triazole (8b)
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'H and *C NMR of 4-hexyl-3,5-bis(3’-methylbiphenyl-4-yl)-4H-1,2,4-triazole (8c)
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'H and *C NMR of 4-hexyl-3,5-bis(2’,6’-dimethylbiphenyl-4-yl)-4H-1,2 4-triazole (8d)

=] =1 =] =1 o =} o =} o =1 o =1 o )
R 8 § 8 B ¢ 2 8B 8 H § 8 5 B o B
| I I | 1 1 1 I 1 1 ! | 1 1 I I
e |
7
1540
mmn.o#
80T — - =z5'T
o _W. I, Ebre
% - =60
e J =609
. o 00T

002" 4
mﬁm.wv
o

BT
== e
0614
0L
TZ'L
2T
B5E'4

TEEE
5E°L
S8LE
DLL'L

S22
Wl
TLaoe
02

6
1 (ppm)

13

200
190

180

170

160

150

140

130

120

110

100

90

-80

70

100-—

SLEI—

08'02~_
stz—
19'g—
U~
$9'0E~"

68'vb—

89'9L
00
U

1€°921~,
[
11621 \
a6zl

easer/
28061 —
£1ep—

55551~

-10

210 200 190 180 170 160 150 140 130 120f %10 )100 90 80 70 60 50 40 30 20 10
1 (ppm

230 220

51



'H and *C NMR of 4-hexyl-3,5-bis(2’-methoxybiphenyl-4-yl)-4H-1,2 4-triazole (8e)
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'H and *C NMR of 4-hexyl-3,5-bis(3’-methoxybiphenyl-4-yl)-4H-1,2 4-triazole (8f)
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'H and *C NMR of 4-hexyl-3,5-bis(3’-nitrobiphenyl-4-yl)-4H-1,2 4-triazole (8g)
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'H and *C NMR of 4-hexyl-3,5-bis[4-(pyridin-4-yl)phenyl]-4H-1,2,4-triazole (8i
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'H and *C NMR of 4-hexyl-3,5-bis[4-(pyridin-3-yl)phenyl]-4H-1,2,4-triazole (8j)
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'H and *C NMR of 3,5-bis[4-(furan-2-yl)phenyl]-4-hexyl-4H-1,2 4-triazole (8K)
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'H and *C NMR of 3,5-bis[4-(furan-3-yl)phenyl]-4-hexyl-4H-1,2,4-triazole (8l)
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'H and *C NMR of 4-hexyl-3,5-bis[4-(thiophen-2-yl)phenyl]-4H-1,2,4-triazole (8m)
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'H and *C NMR of 4-hexyl-3,5-bis[4-(thiophen-3-yl)phenyl]-4H-1,2,4-triazole (8n)
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2. 3D emission spectra of compounds

Emission spectrum of
3,5-bis(biphenyl-4-yl)-4-
ethyl-4H-1,2,4-triazole (5a)

Emission spectrum of 4-ethyl-
3,5-bis(2’-methylbiphenyl-4-
yl)-4H-1,2,4-triazole (5b)

Emission spectrum of
4-ethyl-3,5-bis(3’-
methylbiphenyl-4-yl)-4H-
1,2,4-triazole (5¢)

Emission spectrum of 4-ethyl-
3,5-bis(2°,6’-
dimethylbiphenyl-4-yl)-4H-
1,2,4-triazole (5d)
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Emission spectrum of 4-ethyl- 340 11
3,5-bis(2’-methoxybiphenyl-4- // [
yl)-4H-1,2 4-triazole (5e) E 30
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Emission spectrum of 4-ethyl- 14
3,5-bis(3’-methoxybiphenyl-4- [ |
yl)-4H-1,2,4-triazole (5f) E
O~ %
\ON/ O™ E
N—=N %
=
&
240
330 350 400 450 470
Em. Wawvelength [nm] 0
Emission spectrum of 4-ethyl- 350 1
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Emission spectrum of 3,5-bis(3’- 350 6
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=
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Emission spectrum of 4-ethyl-
3,5-bis[4-(pyridin-4-

yl)phenyl]-4H-1,2,4-triazole

(5i)

e ) Cr
N1

Emission spectrum of 4-ethyl-
3,5-bis[4-(pyridin-3-
yl)phenyl]-4H-1,2,4-triazole
(5))

/ =
\ /)

N—N

Emission spectrum of 4-ethyl-
3,5-bis[4-(furan-2-yl)phenyl]-
4H-1,2,4-triazole (5K)
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Emission spectrum of 4-ethyl-
3,5-bis[4-(furan-3-yl)phenyl]-
4H-1,2,4-triazole (51)
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Emission spectrum of 4-ethyl-
3,5-bis[4-(thiophen-2-
yl)phenyl]-4H-1,2,4-triazole
(5m)
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Emission spectrum of 4-ethyl-
3,5-bis[4-(thiophen-3-
yphenyl]-4H-1,2,4-triazole
(5n)
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Emission spectrum of 3,5-
bis(biphenyl-4-yl)-4-propyl-
4H-1,2,4-triazole (6a)

N

Emission spectrum of
3,5-bis(2’-methylbiphenyl-4-
yl)-4-propyl-4H-1,2,4-triazole
(6b)
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Emission spectrum of 3,5-
bis(3’-methylbiphenyl-4-yl)-
4-propyl-4H-1,2,4-triazole
(6c)

N—N

Emission spectrum of 3,5-
bis(2’,6’-dimethylbiphenyl-
4-yl)-4-propyl-4H-1,2,4-
triazole (6d)

z

Emission spectrum of 3,5-
bis(2’-methoxybiphenyl-4-
yD-4-propyl-4H-1,2,4-
triazole (6e)

N-N N

Emission spectrum of 3,5-
bis(3’-methoxybiphenyl-4-
yl)-4-propyl-4H-1,2,4-triazole
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Emission spectrum of 3,5-
bis(3’-nitrobiphenyl-4-yl)-4-
propyl-4H-1,2,4-triazole (69)

z

Emission spectrum of 3,5-
bis(3’-aminobiphenyl-4-yl)-4-
propyl-4H-1,2,4-triazole (6h)

z

Emission spectrum of 4-
propyl-3,5-bis[4-(pyridin-4-
yDphenyl]-4H-1,2,4-triazole
(61)
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Emission spectrum of 4-
propyl-3,5-bis[4-(pyridin-3-
yl)phenyl]-4H-1,2,4-triazole
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Emission spectrum of 3,5-bis[4-

50
(furan-2-yl)phenyl]-4-propyl- B
4H-1,2,4-triazole (6K) T 3d0]
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Emission spectrum of 4-propyl-
3,5-bis[4-(thiophen-2-
yl)phenyl]-4H-1,2,4-triazole
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Emission spectrum of 3,5- : 19
bis(biphenyl-4-yl)-4-butyl- _ []
4H-1,2,4-triazole (7a) E 320
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N E 280
N-N -
*
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Emission spectrum of 4-butyl- 34

8
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Emission spectrum of 4-butyl-
3,5-bis(3’-methylbiphenyl-4-
yl)-4H-1,2 4-triazole (7¢)
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Emission spectrum of 4-butyl-
3,5-bis(2’-methoxybiphenyl-4-
yl)-4H-1,2,4-triazole (7¢)

Emission spectrum of 4-butyl-
3,5-bis(3’-methoxybiphenyl-4-
yl)-4H-1,2 4-triazole (7)

\o o/

Emission spectrum of 4-butyl-
3,5-bis[(3’-nitrobiphenyl-4-yl)-
4H-1,2,4-triazole (79)

Emission spectrum of 3,5-
bis(3’-aminobiphenyl-4-yl)-4-
butyl-4H-1,2,4-triazole (7h)
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Emission spectrum of 4-butyl-
3,5-bis[4-(pyridin-4-yl)phenyl]-
4H-1,2,4-triazole (7i)
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Emission spectrum of 4-butyl-
3,5-bis[4-(pyridin-3-yl)phenyl]-
4H-1,2,4-triazole (7))
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Emission spectrum of 4-butyl-
3,5-bis[4-(furan-2-yl)phenyl]-
4H-1,2,4-triazole (7K)

Emission spectrum of 4-butyl-
3,5-bis[4-(furan-3-yl)phenyl]-
4H-1,2,4-triazole (71)
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Emission spectrum of 4-butyl-
3,5-bis[4-(thiophen-2-yl)phenyl]-
4H-1,2,4-triazole (7m)

Emission spectrum of 4-butyl-
3,5-bis[4-(thiophen-3-yl)phenyl]-
4H-1,2,4-triazole (7n)

Emission spectrum of 3,5-
bis(biphenyl-4-yl)-4-hexyl-4H-
1,2,4-triazole (8a)
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Emission spectrum of 4-hexyl-3,5-

bis(2’-methylbiphenyl-4-yl)-4H-
1,2,4-triazole (8b)

Ex. Wawelength [nm]

350

240

Ex. Wavelength [nm]

Ex. Wavelength [nm]

Ex. Wavelength [nm]
(L)
=2
=

400
Em. Wavelength [nm]

330 350 400 450 A70
Em. Wavelength [nm]

330 350 400 450 470
Em. Wavelength [nm]
350
300
|
250
=

230
320 350 400 450 480

Em. Wavelength [nm]

"
- -

-
-

_
=
-

o b B

'
-



350 ﬁ
Emission spectrum of 4-hexyl- =
3,5-bis(3’-methylbiphenyl-4- = 7
yI)-4H-1,2 4-triazole (8c) 2 300
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Emission spectrum of 4-hexyl- 30 i
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Emission spectrum of 4-hexyl-

3,5-bis(2’-methoxybiphenyl-4- 340 P
yl)-4H-1,2,4-triazole (8e)
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Emission spectrum of 4-hexyl-3,5-
bis(3’-nitrobiphenyl-4-yl)-4H-1,2,4-
triazole (89g)

Emission spectrum of 3,5-bis(3’-
aminobiphenyl-4-yl)-4-hexyl-4H-
1,2,4-triazole (8h)

Emission spectrum of 4-hexyl-3,5-
bis[4-(pyridin-4-yl)phenyl]-4H-
1,2,4-triazole (8i)
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Emission spectrum of 4-hexyl-
3,5-bis[4-(pyridin-3-yl)phenyl]-
4H-1,2,4-triazole (8j)
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Emission spectrum of 3,5-bis[4-
(furan-2-yl)phenyl]-4-hexyl-4H-
1,2,4-triazole (8K)
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Emission spectrum of 3,5-bis[4-
(furan-3-yl)phenyl]-4-hexyl-4H-
1,2,4-triazole (8I)
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Emission spectrum of 4-hexyl-3,5-
bis[4-(thiophen-2-yl)phenyl]-4H-
1,2,4-triazole (8m)
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Emission spectrum of 4-hexyl-3,5-
bis[4-(thiophen-3-yl)phenyl]-4H-
1,2,4-triazole (8n)
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