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2-(2-Bromophenyl)-5-methylthiophene (1a)
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2-(2-Bromophenyl)-5-hexylthiophene (1b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0

f1 (ppm)

3.
21

6.
30

2.
05

2.
04

0.
98

1.
95

1.
00

0.
97

0.
95

0.
93

0.
95

0.
96

0.
97

0.
97

0.
98

1.
35

1.
36

1.
37

1.
38

1.
39

1.
39

1.
40

1.
41

1.
42

1.
43

1.
45

1.
47

1.
49

1.
74

1.
76

1.
78

1.
80

2.
86

2.
86

2.
87

2.
89

6.
80

6.
81

6.
82

6.
83

7.
14

7.
15

7.
16

7.
16

7.
17

7.
18

7.
18

7.
19

7.
31

7.
32

7.
32

7.
33

7.
33

7.
34

7.
34

7.
49

7.
49

7.
50

7.
51

7.
51

7.
52

7.
67

7.
67

7.
68

7.
69

7.
69

7.
69

7.
70

7.
71

S
CH3

Br

102030405060708090100110120130140150160170180190200

f1 (ppm)

14
.2

1

22
.7

1
29

.0
0

30
.2

7
31

.7
1

12
2.

69
12

4.
10

12
7.

44
12

7.
58

12
8.

65
13

1.
84

13
3.

80
13

5.
77

13
9.

06
14

7.
08

S
CH3

Br



2-(2-Bromophenyl)-5-chlorothiophene (1c)
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2-(2-Bromo-4-methylphenyl)thiophene (1d)
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2-(2-Bromo-4,5-dimethylphenyl)-5-methylthiophene (1e)
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1-(5-(2-Bromo-4-methylphenyl)thiophen-2-yl)ethan-1-one (1f)
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5-(2-Bromo-4-methylphenyl)thiophene-2-carbaldehyde (1g)
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1-(5'-Methyl-2'-phenyl-[2,3'-bithiophen]-5-yl)ethan-1-one (2b)
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2-Isobutyl-5-(5-methyl-2-phenylthiophen-3-yl)thiazole (3b)
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1-(5'-Hexyl-2'-phenyl-[2,3'-bithiophen]-5-yl)ethan-1-one (4b)
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Cyclopropyl(5'-hexyl-2'-phenyl-[2,3'-bithiophen]-5-yl)methanone (5b)
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5'-Chloro-5-methyl-2'-phenyl-2,3'-bithiophene (6b)
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2-(5'-Chloro-2'-phenyl-[2,3'-bithiophen]-5-yl)-2-methyl-1,3-dioxolane (7b)
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5-Chloro-2-phenyl-3-(selenophen-2-yl)thiophene (8b)
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5-(5-Chloro-2-phenylthiophen-3-yl)-2-isopropyl-4-methylthiazole (9b)
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3-(5-Chloro-2-phenylthiophen-3-yl)imidazo[1,2-a]pyrazine (10b)
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4-(5-Chloro-2-phenylthiophen-3-yl)-3,5-dimethylisoxazole (11b)
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2-Butyl-5-(2-(3,4-dimethylphenyl)-5-methylthiophen-3-yl)furan (12b)
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3-(2-(3,4-Dimethylphenyl)-5-methylthiophen-3-yl)imidazo[1,2-a]pyrazine (13b)
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1-(5-Methyl-2'-(p-tolyl)-[2,3'-bithiophen]-5'-yl)ethan-1-one (14b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0

f1 (ppm)

3.
15

3.
09

3.
18

0.
99

0.
98

2.
07

2.
01

1.
00

2.
38

2.
43

2.
44

2.
57

6.
59

6.
59

6.
59

6.
59

6.
60

6.
60

6.
60

6.
71

6.
72

7.
16

7.
18

7.
18

7.
18

7.
26

7.
31

7.
31

7.
32

7.
33

7.
33

7.
71

CH3

S

CH3

O

S

CH3

0102030405060708090100110120130140150160170180190200

f1 (ppm)

15
.3

2
21

.4
5

26
.6

3

12
5.

54
12

6.
34

12
9.

38
12

9.
47

13
0.

31
13

2.
20

13
4.

58
13

4.
75

13
9.

10
14

0.
07

14
1.

71
14

6.
76

19
0.

60

CH3

S

CH3

O

S

CH3



1-(4-(5-Butylfuran-2-yl)-5-(p-tolyl)thiophen-2-yl)ethan-1-one (15b)
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1-(4-(2-Isobutylthiazol-5-yl)-5-(p-tolyl)thiophen-2-yl)ethan-1-one (16b)
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f1 (ppm)

6.
30

1.
08

3.
13

3.
12

2.
08

2.
04

2.
14

0.
94

1.
00

0.
96

0.
97

2.
00

2.
02

2.
04

2.
06

2.
07

2.
09

2.
11

2.
12

2.
38

2.
57

2.
79

2.
81

7.
18

7.
26

7.
51

7.
71

CH3

S

CH3

O

S

N

CH3

CH3

0102030405060708090100110120130140150160170180190200

f1 (ppm)

21
.4

7
22

.3
4

26
.7

1
29

.8
4

42
.4

1

12
8.

70
12

9.
40

12
9.

64
12

9.
68

13
1.

11
13

4.
21

13
9.

61
14

0.
59

14
2.

29
14

8.
42

17
0.

41

19
0.

45

CH3

S

CH3

O

S

N

CH3

CH3



5-Methyl-2'-(p-tolyl)-[2,3'-bithiophene]-5'-carbaldehyde (17b)
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4-(2-Isobutylthiazol-5-yl)-5-(p-tolyl)thiophene-2-carbaldehyde (18b)
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4-(5-(2-Bromophenyl)thiophen-2-yl)benzonitrile (19)
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2-(2-Bromo-4-methylphenyl)-5-(4-chlorophenyl)thiophene (20)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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1-(4-(5-(2-Bromo-4-methylphenyl)thiophen-2-yl)phenyl)propan-1-one (21)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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3-(5-(2-Bromo-4-methylphenyl)thiophen-2-yl)benzonitrile (22)
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f1 (ppm)

3.
09

0.
97

1.
00

1.
01

0.
86

3.
19

1.
02

1.
00

2.
37

7.
15

7.
15

7.
15

7.
15

7.
17

7.
17

7.
17

7.
17

7.
26

7.
27

7.
28

7.
33

7.
34

7.
38

7.
40

7.
46

7.
48

7.
50

7.
52

7.
53

7.
53

7.
53

7.
53

7.
54

7.
54

7.
55

7.
56

7.
56

7.
81

7.
81

7.
82

7.
83

7.
83

7.
84

7.
88

7.
89

7.
89

S

CH3

Br
N

0102030405060708090100110120130140150160170180190200

f1 (ppm)

20
.8

8

11
3.

33
11

8.
66

12
2.

40
12

4.
42

12
8.

54
12

8.
90

12
9.

06
12

9.
81

12
9.

88
13

0.
72

13
1.

48
13

1.
75

13
4.

41
13

5.
66

13
9.

99
14

1.
78

14
2.

97

S

CH3

Br
N



2-(5-(2-Bromo-4-methylphenyl)thiophen-2-yl)benzonitrile (23)
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4-(5-Methyl-2'-(p-tolyl)-[2,3'-bithiophen]-5'-yl)benzonitrile (24b)
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4-(4-(5-Butylfuran-2-yl)-5-(p-tolyl)thiophen-2-yl)benzonitrile (25b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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4-(4-(Selenophen-2-yl)-5-(p-tolyl)thiophen-2-yl)benzonitrile (26b)
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4-(4-(2-Isopropyl-4-methylthiazol-5-yl)-5-(p-tolyl)thiophen-2-yl)benzonitrile (27b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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4-(4-(2-Isobutylthiazol-5-yl)-5-(p-tolyl)thiophen-2-yl)benzonitrile (28b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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5-(5-(4-Chlorophenyl)-2-(p-tolyl)thiophen-3-yl)-2-isopropyl-4-methylthiazole (29b)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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1-(4-(4-(2-Isopropyl-4-methylthiazol-5-yl)-5-(p-tolyl)thiophen-2-yl)phenyl)propan-1-one (30b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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3-(4-(2-Isopropyl-4-methylthiazol-5-yl)-5-(p-tolyl)thiophen-2-yl)benzonitrile (31b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2-(4-(2-Isopropyl-4-methylthiazol-5-yl)-5-(p-tolyl)thiophen-2-yl)benzonitrile (32b)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2-Isopropyl-4-methyl-5-(5-(pyridin-3-yl)-2-(p-tolyl)thiophen-3-yl)thiazole (33b)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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1-(5-(2-(5-Methylthiophen-2-yl)phenyl)thiophen-2-yl)ethan-1-one (2a)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2-Methyl-5-(2-(thiophen-2-yl)phenyl)thiophene (34a)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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5-(2-(5-Methylthiophen-2-yl)phenyl)thiophene-2-carbaldehyde (35a)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2-Chloro-5-(2-(thiophen-2-yl)phenyl)thiophene (36a)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0

f1 (ppm)

1.
01

1.
00

1.
03

1.
04

1.
00

2.
19

2.
11

6.
67

6.
68

6.
77

6.
78

6.
93

6.
93

6.
93

6.
94

6.
99

7.
00

7.
00

7.
01

7.
26

7.
30

7.
31

7.
32

7.
32

7.
35

7.
35

7.
36

7.
37

7.
37

7.
37

7.
37

7.
38

7.
39

7.
39

7.
44

7.
44

7.
45

7.
46

7.
46

7.
47

7.
47

7.
49

7.
49

7.
50

7.
50

7.
50

7.
51

7.
52

S

Cl
S

0102030405060708090100110120130140150160170180190200

f1 (ppm)

12
6.

15
12

6.
36

12
6.

37
12

7.
20

12
7.

48
12

8.
22

12
8.

36
13

0.
40

13
0.

86
13

1.
40

13
3.

20
13

3.
85

14
1.

53
14

2.
22

S

Cl
S



4-(2-(5-chlorothiophen-2-yl)phenyl)-3,5-dimethylisoxazole (11a)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2,5-Dimethylnaphtho[1,2-b:3,4-b']dithiophene (37)

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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3-bromo-5,5'-dimethyl-2'-phenyl-2,3'-bithiophene (38) (Side product)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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2,6-Dimethyl-4-phenylnaphtho[1,2-b:3,4-c']dithiophene (39)
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4-(3,4-Dimethylphenyl)-2,6,8,9-tetramethylnaphtho[1,2-b:3,4-c']dithiophene (40)
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