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4-(4-Methoxyphenyl)-2,3-diazaspiro[5.5]undec-3-ene-1-thione
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Compound 6a 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 
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Compound 6b 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

  

ku71212_sfc-179-1_d_ve4238 #1-23 RT: 0.00-0.19 AV: 23 NL: 1.36E7
T: FTMS + c ESI Full ms [180.00-600.00]
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Compound 6c 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

  

ku70694_sfc-167-1_d_ve3797 #1-23 RT: 0.00-0.20 AV: 23 NL: 5.48E6
T: FTMS + c ESI Full ms [100.00-700.00]
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1H NMR (499.9 MHz; CDCl3)

4-(3,4-Dimethoxyphenyl)-2,3-diazaspiro[5.5]undec-3-ene-1-thione

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

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

  

ku66566_rg-69_d_ve324 #1-45 RT: 0.00-0.20 AV: 45 NL: 2.66E7
T: FTMS + c ESI Full ms [100.00-650.00]
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9-(3,4-Dimethoxyphenyl)-7,8-diazaspiro[4.5]dec-8-ene-6-thione
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Compound 7b 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

  

ku66519_rg-73_d_ve275 #1-28 RT: 0.00-0.19 AV: 28 NL: 4.95E6
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Compound 8a 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

  

ku74011_sfc-222_d_ve6275 #1-49 RT: 0.00-0.20 AV: 49 NL: 4.96E7
T: FTMS + c ESI Full ms [100.00-800.00]
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8b

1H NMR (499.9 MHz; DMSO-d6)

N
NH

CH3

N
NH2

1-Hydrazono-4-(p-tolyl)-2,3-diazaspiro[5.5]undec-3-ene
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13C NMR (125.7 MHz; DMSO-d6)
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13C NMR (125.7 MHz; DMSO-d6)
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13C NMR (125.7 MHz; DMSO-d6)
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4-(4-Chlorophenyl)-1-hydrazono-2,3-diazaspiro[5.5]undec-3-ene
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13C NMR (125.7 MHz; DMSO-d6)
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Compound 8c 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 
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1H NMR (499.9 MHz; DMSO-d6)

6'-(4-Methoxyphenyl)-7'H-spiro[cyclohexane-1,8'-tetrazolo[1,5-b]pyridazine]
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13C NMR (125.7 MHz; DMSO-d6)



Compound 9a 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 
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1H NMR (499.9 MHz; DMSO-d6)

6'-(p-Tolyl)-7'H-spiro[cyclohexane-1,8'-tetrazolo[1,5-b]pyridazine]
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1H NMR (499.9 MHz; DMSO-d6)
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13C NMR (125.7 MHz; DMSO-d6)
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HRMS spectrum (ESI daughter ion) 

 

  

ku74012_sfc-223_d_ve6277 #1-50 RT: 0.00-0.20 AV: 50 NL: 7.65E7
T: FTMS + c ESI Full ms [100.00-800.00]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

282.17121

ku74012_sfc-223_d_ve6278 #1-47 RT: 0.00-0.20 AV: 47 NL: 3.94E7
T: FTMS + c ESI Full ms2 282.20@cid40.00 [75.00-310.00]

80 100 120 140 160 180 200 220 240 260 280 300

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

254.16531

226.15915

146.08390

170.09650

158.09649
209.13261

117.06980
184.11216



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

0.
02

0.
03

0.
22

0.
99

5.
06

2.
09

2.
01

0.
06

0.
08

1.
59

0.
04

0.
01

1.
95

2.
35

0.
03

0.
04

2.
01

0.
04

2.
00

0.
02

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

9.
90

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12

8.
12 8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
8.

11
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

66
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

65
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47
7.

47 7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
46

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45

7.
45 5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

5.
76

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
32

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16

3.
16 2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
73

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

2.
50

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81

1.
81 1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63
1.

63 1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42

1.
42 1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
41

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
40

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
85

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84

0.
84 0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

N
N

Cl

N
NN

9c

1H NMR (499.9 MHz; DMSO-d6)

6'-(4-Chlorophenyl)-7'H-spiro[cyclohexane-1,8'-tetrazolo[1,5-b]pyridazine]
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1H NMR (499.9 MHz; DMSO-d6)
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1H NMR (499.9 MHz; DMSO-d6)
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13C NMR (125.7 MHz; DMSO-d6)
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HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 
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T: FTMS + c ESI Full ms [100.00-1000.00]
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6-(4-Methoxyphenyl)-3-phenyl-7H-spiro[[1,2,4]triazolo[4,3-b]pyridazine-8,1'-cyclohexane]
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13C NMR (201.1 MHz; DMSO-d6)
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13C NMR (201.1 MHz; DMSO-d6)
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HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 
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3-Phenyl-6-(p-tolyl)-7H-spiro[[1,2,4]triazolo[4,3-b]pyridazine-8,1'-cyclohexane]
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Compound 10b 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

  

ku73537_sfc-207_d_ve5791 #1-50 RT: 0.00-0.20 AV: 50 NL: 4.03E7
T: FTMS + c ESI Full ms [100.00-1000.00]

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

357.20934

ku73537_sfc-207_d_ve5792 #1-47 RT: 0.00-0.20 AV: 47 NL: 3.35E7
T: FTMS + c ESI Full ms2 357.20@cid35.00 [95.00-380.00]

100 120 140 160 180 200 220 240 260 280 300 320 340 360 380

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n

d
a

n
c
e

226.13498

132.08138



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

5.
22

0.
21

1.
11

5.
09

2.
01

2.
06

3.
83

0.
38

1.
77

12
.2

5

0.
06

3.
02

2.
00

1.
98

1.
99

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10

8.
10 8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09

8.
09 8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06
8.

06 8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

8.
04

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
64

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
62

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
57

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
56

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

7.
53

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
11

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

4.
09

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
33

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
18

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17

3.
17 2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

51
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
2.

50
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85
1.

85 1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62

1.
62 1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
61

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60

1.
60 1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
59

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
58

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
46

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

1.
23

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

0.
00

N
N

Cl

NN

10c

1H NMR (499.9 MHz; DMSO-d6)

6-(4-Chlorophenyl)-3-phenyl-7H-spiro[[1,2,4]triazolo[4,3-b]pyridazine-8,1'-cyclohexane]
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Compound 10c 

HRMS spectrum (ESI) 

 

HRMS spectrum (ESI daughter ion) 

 

ku73296_sfc-206_d_ve5779 #1-48 RT: 0.00-0.20 AV: 48 NL: 1.67E7
T: FTMS + c ESI Full ms [100.00-1000.00]
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ku73296_sfc-206_d_ve5780 #1-46 RT: 0.00-0.20 AV: 46 NL: 1.48E7
T: FTMS + c ESI Full ms2 377.20@cid35.00 [100.00-400.00]
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