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Photophysical Data
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Figure 1. UV-Vis spectra of compounds 3
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Figure 2. Emission Spectra for a series 2-aryl-2H-[1,2,3]triazolo[4',5':3,4]pyrazolo[1,5-a]pyridin-5-ium-4-ides 3a-3t
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Figure 3. UV-Vis and Emission spectra for 3a in different solvents
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Figure 4. UV-Vis and Emission spectra for 3a at different pH values
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Figure 5. pH dependence of Fluorescence intensity for 3a
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Copies of 1H, 13C and 19F NMR Spectra
1H spectra of compounds 3c (4.2%), 3e (2.8%), 3j (4.8%), 3o (7.7%), 3q (5.7%), 3s (6.0%) contain 3-7.7% impurities.
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13C NMR spectrum of 1e (100.6 MHz, CDCl3)
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Temperature (degree C) 27.000
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23 Mar 2021
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23 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 19 Feb 2020 17:33:06
File Name Frequency (MHz) 100.61
Nucleus 13C Number of Transients 98 Original Points Count 16384 Points Count 131072
Pulse Sequence zgpg30 Solvent Sweep Width (Hz) 24154.59 Temperature (degree C) 27.000
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23 Mar 2021

Acquisition Time (sec) 1.5729 Date Feb 20 2020
File Name Frequency (MHz) 376.31
Nucleus 19F Number of Transients 8 Original Points Count 206956 Points Count 262144
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Temperature (degree C) 22.000
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19F NMR spectrum of 1l (376.5 MHz, CDCl3)
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24 Mar 2021

Acquisition Time (sec) 4.0894 Comment Imported from UXNMR. Date 28 Jan 2021 11:57:26
File Name Frequency (MHz) 400.13
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24 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 28 Jan 2021 12:03:34

File Name Frequency (MHz) 100.61

Nucleus 13C Number of Transients 137 Original Points Count 16384 Points Count 131072
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13C NMR spectrum of 1m (100.6 MHz, CDCl3)
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24 Mar 2021

Acquisition Time (sec) 1.7433 Comment Imported from UXNMR. Date 28 Jan 2021 12:47:40
File Name Frequency (MHz) 376.50
Nucleus 19F Number of Transients 16 Original Points Count 131072 Points Count 262144
Pulse Sequence zgflqn Solvent CHLOROFORM-D Sweep Width (Hz) 75187.97
Temperature (degree C) 27.000
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19F NMR spectrum of 1m (376.5 MHz, CDCl3)

25 Mar 2021

Acquisition Time (sec) 4.0894 Comment Imported from UXNMR. Date 04 Mar 2020 17:34:46
File Name Frequency (MHz) 400.13
Nucleus 1H Number of Transients 4 Original Points Count 32768 Points Count 131072
Pulse Sequence zg30 Solvent Sweep Width (Hz) 8012.82
Temperature (degree C) 27.000
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1H NMR spectrum of 1n (400.1 MHz, CDCl3)

25 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 04 Mar 2020 17:37:16
File Name Frequency (MHz) 100.61
Nucleus 13C Number of Transients 49 Original Points Count 16384 Points Count 131072
Pulse Sequence zgpg30 Solvent Sweep Width (Hz) 24154.59 Temperature (degree C) 27.000
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13C NMR spectrum of 1n (100.6 MHz, CDCl3)



33

25 Mar 2021

Acquisition Time (sec) 4.0894 Comment Imported from UXNMR. Date 28 Feb 2020 15:45:44
File Name Frequency (MHz) 400.13
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1H NMR spectrum of 1o (400.1 MHz, CDCl3)

25 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 28 Feb 2020 15:48:34
File Name Frequency (MHz) 100.61
Nucleus 13C Number of Transients 57 Original Points Count 16384 Points Count 131072
Pulse Sequence zgpg30 Solvent Sweep Width (Hz) 24154.59 Temperature (degree C) 27.000
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13C NMR spectrum of 1o (100.6 MHz, CDCl3)

25 Mar 2021

Acquisition Time (sec) 4.0894 Comment Imported from UXNMR. Date 15 Dec 2020 14:22:56
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1H NMR spectrum of 1p (400.1 MHz, CDCl3)

25 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 15 Dec 2020 14:26:38
File Name Frequency (MHz) 100.61
Nucleus 13C Number of Transients 81 Original Points Count 16384 Points Count 131072
Pulse Sequence zgpg30 Solvent Sweep Width (Hz) 24154.59 Temperature (degree C) 27.000
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13C NMR spectrum of 1p (100.6 MHz, CDCl3)
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1H NMR spectrum of 1q (400.1 MHz, CDCl3)
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13C NMR spectrum of 1q (100.6 MHz, CDCl3)
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1H NMR spectrum of 1r (400.1 MHz, CDCl3)
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13C NMR spectrum of 1r (100.6 MHz, CDCl3)
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1H NMR spectrum of 1s (400.1 MHz, CDCl3)
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13C NMR spectrum of 1s (100.6 MHz, CDCl3)



50

27 Mar 2021

Acquisition Time (sec) 4.0894 Comment Imported from UXNMR. Date 21 Feb 2020 15:19:50
File Name Frequency (MHz) 400.13
Nucleus 1H Number of Transients 4 Original Points Count 32768 Points Count 131072
Pulse Sequence zg30 Solvent CHLOROFORM-D Sweep Width (Hz) 8012.82
Temperature (degree C) 27.000

19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
Chemical Shift (ppm)

3.002.97 1.980.97

Chloroform-d

3.
84

6.
89

6.
906.
92

7.
21

7.
31

7.
72

7.
75

7.
76

7.
788.

71
8.

72

N

N

Cl

Cl

N

O
CH3

7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9
Chemical Shift (ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

In
te

ns
ity

2.97 1.981.021.00

Chloroform-d

7.
78

7.
77

7.
76 7.
75

7.
75

7.
73

7.
72

7.
72 7.

32
7.

32
7.

31 7.
31

7.
30

7.
30

7.
29

7.
21

7.
19

6.
93

6.
92

6.
90

6.
90

6.
89

8.750 8.725 8.700 8.675
Chemical Shift (ppm)

0

0.1

0.2

0.3

In
te

ns
ity

0.97

8.
73 8.
73

8.
72

8.
72

8.
72 8.
71

8.
71

8.
71



51

1H NMR spectrum of 1t (400.1 MHz, CDCl3)
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13C NMR spectrum of 1t (100.6 MHz, CDCl3)
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1H NMR spectrum of 2c (400.1 MHz, CDCl3)
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13C NMR spectrum of 2c (100.6 MHz, CDCl3)
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1H NMR spectrum of 2d (400.1 MHz, CDCl3)
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13C NMR spectrum of 2d (100.6 MHz, CDCl3)
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1H NMR spectrum of 2e (400.1 MHz, CDCl3)
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13C NMR spectrum of 2e (100.6 MHz, CDCl3)
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1H NMR spectrum of 2f (400.1 MHz, CDCl3)
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13C NMR spectrum of 2f (100.6 MHz, CDCl3)
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1H NMR spectrum of 2g (400.1 MHz, CDCl3)
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13C NMR spectrum of 2g (100.6 MHz, CDCl3)
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1H NMR spectrum of 2h (400.1 MHz, CDCl3)
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13C NMR spectrum of 2h (100.6 MHz, CDCl3)
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1H NMR spectrum of 2i (400.1 MHz, CDCl3)
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13C NMR spectrum of 2i (100.6 MHz, CDCl3)
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1H NMR spectrum of 2j (400.1 MHz, CDCl3)
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13C NMR spectrum of 2j (100.6 MHz, CDCl3)
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1H NMR spectrum of 2k (400.1 MHz, CDCl3)
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13C NMR spectrum of 2k (100.6 MHz, CDCl3)
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1H NMR spectrum of 2l (400.1 MHz, CDCl3)



91

23 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 26 Feb 2020 17:53:24
File Name Frequency (MHz) 100.61
Nucleus 13C Number of Transients 113 Original Points Count 16384 Points Count 131072
Pulse Sequence zgpg30 Solvent Sweep Width (Hz) 24154.59 Temperature (degree C) 27.000

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
Chemical Shift (ppm)

Chloroform-d

11
6.

00
11

6.
23

12
0.

16
12

1.
84

12
3.

13

13
5.

44
13

6.
72

13
7.

30

14
4.

31
14

8.
55

14
9.

81

16
0.

64
16

3.
10

CHLOROFORM-D

144 142 140 138 136
Chemical Shift (ppm)

0

0.25

0.50

0.75

In
te

ns
ity

14
4.

31

13
7.

30
13

6.
72

13
5.

47
13

5.
44

162 160 158 156 154 152 150 148
Chemical Shift (ppm)

0.25

0.50

0.75

In
te

ns
ity

16
3.

10

16
0.

64

14
9.

81

14
8.

55

N

N N
N

N N
+

N
-

F



92

13C NMR spectrum of 2l (100.6 MHz, CDCl3)
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19F NMR spectrum of 2l (376.5 MHz, CDCl3)
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1H NMR spectrum of 2m (400.1 MHz, CDCl3)
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13C NMR spectrum of 2m (100.6 MHz, CDCl3)
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19F NMR spectrum of 2m (376.5 MHz, CDCl3)
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1H NMR spectrum of 2n (400.1 MHz, CDCl3)
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13C NMR spectrum of 2n (100.6 MHz, CDCl3)
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1H NMR spectrum of 2o (400.1 MHz, CDCl3)
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13C NMR spectrum of 2o (100.6 MHz, CDCl3)
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1H NMR spectrum of 2p (400.1 MHz, CDCl3)
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13C NMR spectrum of 2p (100.6 MHz, CDCl3)
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1H NMR spectrum of 2q (400.1 MHz, CDCl3)
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13C NMR spectrum of 2q (100.6 MHz, CDCl3)
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1H NMR spectrum of 2r (400.1 MHz, CDCl3)
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13C NMR spectrum of 2r (100.6 MHz, CDCl3)
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1H NMR spectrum of 2s (400.1 MHz, CDCl3)
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13C NMR spectrum of 2s (100.6 MHz, CDCl3)
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1H NMR spectrum of 2t (400.1 MHz, CDCl3)
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13C NMR spectrum of 2t (100.6 MHz, CDCl3)

6 Apr 2021
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1H NMR spectrum of 3a (400.1 MHz, CDCl3)
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13C NMR spectrum of 3a (100.6 MHz, CDCl3)
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1H NMR spectrum of 3b (400.1 MHz, CDCl3)
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13C NMR spectrum of 3b (100.6 MHz, CDCl3)
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1H NMR spectrum of 3c (400.1 MHz, CDCl3)
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13C NMR spectrum of 3c (100.6 MHz, CDCl3)
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1H NMR spectrum of 3d (400.1 MHz, CDCl3)
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13C NMR spectrum of 3d (100.6 MHz, CDCl3)
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1H NMR spectrum of 3e (400.1 MHz, CDCl3)
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13C NMR spectrum of 3e (100.6 MHz, CDCl3)
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1H NMR spectrum of 3f (400.1 MHz, CDCl3)
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13C NMR spectrum of 3f (100.6 MHz, CDCl3)
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1H NMR spectrum of 3g (400.1 MHz, CDCl3)
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13C NMR spectrum of 3g (100.6 MHz, CDCl3)
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1H NMR spectrum of 3h (400.1 MHz, CDCl3)
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13C NMR spectrum of 3h (100.6 MHz, CDCl3)
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1H NMR spectrum of 3i (400.1 MHz, CDCl3)
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13C NMR spectrum of 3i (100.6 MHz, CDCl3)
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1H NMR spectrum of 3j (400.1 MHz, CDCl3)



164

18 Mar 2021

Acquisition Time (sec) 0.6783 Comment Imported from UXNMR. Date 13 Nov 2020 15:05:20
File Name Frequency (MHz) 100.61
Nucleus 13C Number of Transients 241 Original Points Count 16384 Points Count 131072
Pulse Sequence zgpg30 Solvent Sweep Width (Hz) 24154.59 Temperature (degree C) 27.000

230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
Chemical Shift (ppm)

Chloroform-d

11
8.

32
11

9.
65

12
3.

46
12

7.
76

12
9.

20
13

0.
86

13
3.

3213
5.

97
13

7.
74

16
3.

55

N
+

N

N
N

Cl

Cl

N
-

CHLOROFORM-D

131 130 129 128 127 126 125 124 123 122 121 120 119
Chemical Shift (ppm)

0

0.1

0.2

0.3

0.4

0.5

In
te

ns
ity

13
0.

86
13

0.
51 12

9.
67

12
9.

24
12

9.
20

12
7.

76

12
3.

46

11
9.

65

11
8.

32



165

13C NMR spectrum of 3j (100.6 MHz, CDCl3)
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1H NMR spectrum of 3k (400.1 MHz, CDCl3)
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13C NMR spectrum of 3k (100.6 MHz, CDCl3)
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1H NMR spectrum of 3l (400.1 MHz, CDCl3)
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13C NMR spectrum of 3l (100.6 MHz, CDCl3)

23 Mar 2021

Acquisition Time (sec) 1.7433 Comment Imported from UXNMR. Date 08 Feb 2021 15:53:24
File Name Frequency (MHz) 376.50
Nucleus 19F Number of Transients 16 Original Points Count 131072 Points Count 262144
Pulse Sequence zgflqn Solvent CHLOROFORM-D Sweep Width (Hz) 75187.97
Temperature (degree C) 27.000

0 -8 -16 -24 -32 -40 -48 -56 -64 -72 -80 -88 -96 -104 -112 -120 -128 -136 -144 -152 -160 -168 -176 -184 -192 -200
Chemical Shift (ppm)

-1
12

.9
3

-1
12

.9
0

-112.90 -112.95 -113.00
Chemical Shift (ppm)

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

In
te

ns
ity

-1
12

.9
0

-1
12

.9
1

-1
12

.9
2

-1
12

.9
2

-1
12

.9
3

-1
12

.9
4

-1
12

.9
4

-1
12

.9
5

-1
12

.9
6

N
+

N
N

N

N
-

F



174

19F NMR spectrum of 3l (376.5 MHz, CDCl3)
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1H NMR spectrum of 3m (400.1 MHz, CDCl3)
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13C NMR spectrum of 3m (100.6 MHz, CDCl3)
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19F NMR spectrum of 3m (376.5 MHz, CDCl3)
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1H NMR spectrum of 3n (400.1 MHz, CDCl3)
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13C NMR spectrum of 3n (100.6 MHz, CDCl3)
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1H NMR spectrum of 3o (400.1 MHz, CDCl3)
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13C NMR spectrum of 3o (100.6 MHz, CDCl3)
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1H NMR spectrum of 3p (400.1 MHz, CDCl3)
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13C NMR spectrum of 3p (100.6 MHz, CDCl3)
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1H NMR spectrum of 3q (400.1 MHz, CDCl3)
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13C NMR spectrum of 3q (100.6 MHz, CDCl3)
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1H NMR spectrum of 3r (400.1 MHz, CDCl3)
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13C NMR spectrum of 3r (100.6 MHz, CDCl3)
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1H NMR spectrum of 3s (400.1 MHz, CDCl3)
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13C NMR spectrum of 3s (100.6 MHz, CDCl3)
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1H NMR spectrum of 3t (400.1 MHz, CDCl3)
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13C NMR spectrum of 3t (100.6 MHz, CDCl3)


