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5-�5-methylfuran-2-yl)-2-phenyl-2H-tetrazole
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ethyl�2-phenyl-2H-tetrazole-5-carboxylate
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2-�4-fluorophenyl)-5-phenyl-2H-tetrazole
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2-�3-chlorophenyl)-5-phenyl-2H-tetrazole
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2-�benzo[d][1,3]dioxol-5-yl)-5-phenyl-2H-tetrazole
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2-�4-methoxyphenyl)-5-�o-tolyl)-2H-tetrazole
RRTETE_002000FID.ESP

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

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

N
or

m
al

iz
ed

�In
te

ns
ity

M08(s)

M05(s)

M09(s)

M06(s)

M07(s)

M11(s)

M04(s)

M10(s)

M12(s)

M02(s)

M03(s)

M01(s)

M13(s)

21
.7

6

55
.6

3

76
.6

9
77

.0
0

77
.3

2

11
4.

65

12
1.

31

12
6.

01
12

9.
52

12
9.

96
13

1.
38

13
7.

55

16
0.

42

16
5.

36
N

N
NN

OMe

S59



S60



S61



S62



2-phenyl-5-�2-�prop-2-yn-1-yloxy)phenyl)-2H-tetrazole
RR336_1TETRAZJUSTINE_002000FID.ESP
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5-phenyl-2-�2-�prop-2-yn-1-yl)phenyl)-2H-tetrazole
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1,3-diphenyl-5-(thiophen-2-yl)-1H-pyrazole�and�1,3-diphenyl-4-(thiophen-2-yl)-1H-pyrazole
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1,3-diphenyl-5-(thiophen-2-yl)-1H-pyrazole�and�1,3-diphenyl-4-(thiophen-2-yl)-1H-pyrazole
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ethyl�3-(2-bromophenyl)-1-phenyl-1H-pyrazole-5-carboxylate
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ethyl�3-(2-bromophenyl)-1-phenyl-1H-pyrazole-5-carboxylate
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ethyl�3-(2-bromophenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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ethyl�3-(2-bromophenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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ethyl�3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-4-carboxylate

RR533_4P1_001000fid

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
Chemical�Shift�(ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

N
or

m
al

iz
ed

�In
te

ns
ity

3.332.071.000.601.970.530.05

1.
26

1.
28

1.
29

1.
35

4.
26

4.
27

4.
29

4.
31

7.
277.

27
7.

38
7.

50
7.

61
7.

70
7.

72
7.

84
7.

98
8.

00
8.

06
8.

19
8.

20
8.

228.
38

8.
40

8.
40

8.
53

RR533_4P1_001000fid

9.0 8.5 8.0 7.5 7.0 6.5
Chemical�Shift�(ppm)

0

0.1

0.2

0.3

0.4

N
or

m
al

iz
ed

�In
te

ns
ity

1.005.222.821.970.530.510.05

7.
277.
27

7.
27

7.
38

7.
48

7.
50

7.
597.
61

7.
63

7.
707.

72
7.

82
7.

84
7.

84
7.

98
8.

00
8.

06
8.

088.
19

8.
20

8.
228.
38

8.
40

8.
40

8.
53

NN
CO2Et

NC

NN

CO2Et
NC

S128



ethyl�3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
3-(4-cyanophenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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ethyl�3-(2-acetoxy-3-methoxyphenyl)-1-phenyl-1H-pyrazole-5-carboxylate
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ethyl�3-(2-acetoxy-3-methoxyphenyl)-1-phenyl-1H-pyrazole-5-carboxylate
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ethyl�3-(2-acetoxy-3-methoxyphenyl)-1-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
3-(2-acetoxy-3-methoxyphenyl)-1-phenyl-1H-pyrazole-4-carboxylate
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ethyl�3-(5-methylfuran-2-yl)-1-phenyl-1H-pyrazole-5-carboxylate
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ethyl�3-(5-methylfuran-2-yl)-1-phenyl-1H-pyrazole-5-carboxylate
RR350_1Fi1_002000fid
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ethyl�3-(5-methylfuran-2-yl)-1-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
3-(5-methylfuran-2-yl)-1-phenyl-1H-pyrazole-4-carboxylate
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diethyl�1-phenyl-1H-pyrazole-3,5-dicarboxylate�and�diethyl�1-phenyl-1H-pyrazole-3,4-dicarboxylate
RR565_3Fi_001000fid
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diethyl�1-phenyl-1H-pyrazole-3,5-dicarboxylate�and�diethyl�1-phenyl-1H-pyrazole-3,4-dicarboxylate
RR565_3Fi_002000fid
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ethyl�1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
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ethyl�1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
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ethyl�1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
1-(4-fluorophenyl)-3-phenyl-1H-pyrazole-4-carboxylate
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ethyl�1-(3-chlorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
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ethyl�1-(3-chlorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate
RR533_2P1_002000fid
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ethyl�1-(3-chlorophenyl)-3-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
1-(3-chlorophenyl)-3-phenyl-1H-pyrazole-4-carboxylate
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ethyl�1-(benzo[d][1,3]dioxol-5-yl)-3-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
1-(benzo[d][1,3]dioxol-5-yl)-3-phenyl-1H-pyrazole-4-carboxylate
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ethyl�1-(benzo[d][1,3]dioxol-5-yl)-3-phenyl-1H-pyrazole-5-carboxylate�and�ethyl
1-(benzo[d][1,3]dioxol-5-yl)-3-phenyl-1H-pyrazole-4-carboxylate
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ethyl�1-(4-methoxyphenyl)-3-(o-tolyl)-1H-pyrazole-5-carboxylate
RR349_1Fi1_001000fid

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
Chemical�Shift�(ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

0.70

0.75

0.80

0.85

0.90

N
or

m
al

iz
ed

�In
te

ns
ity

3.002.972.981.991.990.941.961.00

1.
28

1.
30

1.
32

1.
59

2.
55

3.
87

4.
26

4.
28

4.
30

4.
32

6.
987.

00

7.
17

7.
28

7.
28

7.
29

7.
43

7.
45

7.
64

7.
65

NN
CO2Et

OMe

S166



ethyl�1-(4-methoxyphenyl)-3-(o-tolyl)-1H-pyrazole-5-carboxylate
RR349_1Fi1_002000fid
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ethyl�1-(4-methoxyphenyl)-3-(o-tolyl)-1H-pyrazole-4-carboxylate
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ethyl�1-(4-methoxyphenyl)-3-(o-tolyl)-1H-pyrazole-4-carboxylate
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dimethyl�3-(4-nitrophenyl)-1-phenyl-1H-pyrazole-4,5-dicarboxylate
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dimethyl�3-(4-nitrophenyl)-1-phenyl-1H-pyrazole-4,5-dicarboxylate
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2-phenyl-2�4-dihydrochromeno[4�3-c]pyrazole
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10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
Chemical�Shift�(ppm)

0

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0.55

0.60

0.65

N
or

m
al

iz
ed

�In
te

ns
ity

2.000.950.932.103.07

5.
35

6.
99

7.
01

7.
05

7.
23

7.
27

7.
30

7.
32

7.
46

7.
47

7.
47

7.
49

7.
70

7.
71

7.
72

7.
74

7.
74

7.
89

7.
90

7.
91

7.
91

RR343Fi_001000fid

8.0 7.5 7.0
Chemical�Shift�(ppm)

0

0.25

0.50

0.75

N
or

m
al

iz
ed

�In
te

ns
ity

0.951.070.932.103.070.98

6.
98

6.
99

7.
017.
017.
05

7.
06

7.
07

7.
23

7.
23

7.
25

7.
25

7.
27

7.
30

7.
327.

32
7.

32
7.

457.
477.

47
7.

49
7.

50

7.
70

7.
71

7.
72

7.
74

7.
74

7.
89

7.
90

7.
91

7.
91

NN

O

S178



2-phenyl-2�4-dihydrochromeno[4�3-c]pyrazole
RR343Fi_002000fid
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2-phenyl-4H-pyrazolo[1�5-a]indole
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2-phenyl-4H-pyrazolo[1�5-a]indole
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(Z)-N'-phenylbenzohydrazonoyl�chloride
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(Z)-N'-phenylbenzohydrazonoyl�chloride
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