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Copy of NMR Spectra

3-(2-Bromo-4-methoxyphenyl)thiophene (1b)

IH NMR (400 MHz, CDCls)
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13C NMR (101 MHz, CDCls)
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3-(2-Bromo-4-methylphenyl)thiophene (1c)
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3-(2-Bromo-4-fluorophenyl)thiophene (1d)
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13C NMR (101 MHz, CDCls)
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3-(2-Bromo-4-chlorophenyl)thiophene (1e)
IH NMR (400 MHzCDCIs) _____
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3-(2-Bromo-4-(trifluoromethyl)phenyl)thiophene (1f)
'H NMR (400 MHz, CDCls)
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13C NMR (101 MHz, CDCls)
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3-(2-Bromo-4-(trifluoromethoxy)phenyl)thiophene (19)
*H NMR (400 MHz, CDCls)
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13C NMR (101 MHz, CDCl3

blan BL-128-P1.12.fid

SEEESARANRAIRNNAAT [ 17000
- 16000
- 15000
14000
13000
12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000

F-1000

T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)



3-Bromo-4-(thiophen-3-yl)benzonitrile (1h)
IH NMR (400 MHz, CDCls)
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3-(2-Bromo-5-methylphenyl)thiophene (1i)
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3-(2-Bromo-5-fluorophenyl)thiophene (1j)

H NMR (400 MHz, CDCl3)
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13C NMR (101 MHz, CDCls)
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3-(2-Bromo-5-chloro
IH NMR (400 MHz, CDCls)

blan BL-124-P.10.fiig 3 € € QL2 ¢ ¢

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

T T T T T
9.5 9.0 8.5 8.0 7.5

13C NMR (101 MHz, CDCls)

blan BL-124-P.11.fid

T
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

f1 (ppm)

9000

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

T T T T
00 190 180 170 160 150

T T T T T T
140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)



3-(2-Bromo-6-fluor
H NMR (400 MHz, CDCls

blan BRBGBRRAGHET 9L 2IT8L EEPEEEEE [ 4ouuu

35~ O
©
o
D
5
<
=
~+
o
o
©
>
D
>
D
—
[N
=

4
4
4
4
4
2

24000

22000

20000

18000

16000

14000

12000

10000

8000

4 6000

4000

2000

.00%
iz

1.0
1.8

F-2000

T T T T T T T T T T T T T T T T T T T T T 1
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 0.0 -0.5 -1.0

f1 (ppm)
F NMR (376 MHz, CDCls)

blan BL-130-P2.11.fid

-108.95'

150000

140000

130000

120000

110000

100000

90000

80000

70000

60000

50000

40000

30000

20000

10000

-10000

T T T T T T
0 -50 -100 -150 -200 -250 -300
f1 (ppm)



13C NMR (101 MHz, CDCls)
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4-(2-Bromophenyl)thiophene-2-carbaldehyde (10)
IH NMR (300 MHz, CDCls)
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3-(2-Bromophenyl)benzo[b]thiophene (1p)

'H NMR (400 MHz, CDCl3
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2-Ethyl-4-methyl-5-(3-phenylthiophen-2-yl)thiazole (2b)
*H NMR (400 MHz, CDCIs)
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2-Ethyl-4-methyl-5-(2-(thiophen-3-yl)phenyl)thiazole (2a)
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2-Ethyl-5-(3-(4-methoxyphenyl)thiophen-2-yl)-4-methylthiazole (3b)
H NMR (400 MHz, CDCls
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2-Ethyl-4-methyl-5-(3-(p-tolyl)thiophen-2-yl)thiazole (4b)
*H NMR (400 MHz, CDCls
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2-Ethyl-5-(3-(4-fluorophenyl)thiophen-2-yl)-4-methylthiazole (5b)

'H NMR (400 MHz, CDCls)
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13C NMR (101 MHz, CDCls)
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5-(3-(4-Chlorophenyl)thiophen-2-yl)-2-ethyl-4-methylthiazole (6b)
H NMR (400 MHz, CDCls
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2-Ethyl-4-methyl-5-(3-(4-(trifluoromethyl)phenyl)thiophen-2-yl)thiazole (7b)

'H NMR (400 MHz, CDCl3
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13C NMR (101 MHz, CDCls)
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2-Ethyl-4-methyl-5-(3-(4-(trifluoromethoxy)phenyl)thiophen-2-yl)thiazole (8b)
*H NMR (400 MHz, CDCy)
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13C NMR (101 MHz, CDCls)
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4-(2-(2-Ethyl-4-methylth
*H NMR (400 MHz, CDCL5)
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2-Ethyl-4-methyl-5-(3-(m-tolyl)thiophen-2-yl)thiazole (10b)
*H NMR (400 MHz, CDCls)
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2-Ethyl-5-(3-(3-fluorophenyl)thiophen-2-yl)-4-methylthiazole (11b)

r
H NMR (400 MHz, CDCl3)
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13C NMR (101 MHz, CDCI
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5-(3-(3-Chlorophenyl)thiophen-2-yl)-2-ethyl-4-methylthiazole (12b)

H NMR (400 MHz, CDCl3)
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2-Ethyl-5-(3-(2-fluorophenyl)thiophen-2-yl)-4-methylthiazole (13b)
IH NMR (400 MHz, CDCls)
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13C NMR (101 MHz, CDCls)
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2-1sobutyl-5-(3-phenylthiophen-2-yl)thiazole (14b)
IH NMR (400 MHz, CDCls)
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2-Ethyl-4-methyl-5-(5-methyl-3-phenylthiophen-2-yl)thiazole (15b)
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2-1sobutyl-5-(5-methyl-3-phenylthiophen-2-yl)thiazole (16b)
*H NMR (400 MHz, CDCls)
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2-1sobutyl-5-(3-phenylbenzo[b]thiophen-2-yl)thiazole (19b)
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5-(2-Ethyl-4-methylthiazol-5-yl)-4-phenylthiophene-2-carbaldehyde (20b)

H NMR (400 MHz, CDCl3)

blan BL-103-P&10.fid SRANRRRRRAANRAAZY g8ag 3 §R3
NNNNNNNNNNNNNNNN [ERNINEN] N e
i
A J U AAAAAJ*________A
w T IT s g re
] < ~o® @ o N
5 - & ~ N o
T T T T T T T T T T T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 -0.5 -1.
f1 (ppm)
13C NMR (101 MHz, CDC|3)
blanBL103l$21f|d"‘ RER8ERT8 8 3 ~w®
— NANNY®BE o N e a
2 g a gl B R R N |e
\ \ v oS i
" " " 4 bl " T ST " PP | A P N Y IR
L AT AU TN A Y Ll v (L i Al L LR "
T T T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -1

f1 (ppm)

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

r-1000

= 1/000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

F-1000

0



1-(5-(5-Methyl-3-phenylthiophen-2-yl)thiazol-2-yl)ethan-1-one (21b)

*H NMR (400 MHz, cocly)
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3-(3-Fluorophenyl)-5'-hexyl-2,2'-bithiophene (22b)

'H NMR (400 MHz, CDCls)
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13C NMR (101 MHz, CDCls)
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iophene (23b)
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5'-Chloro-5-methyl-3-phenyl-2,2*-bithiophene (24b)

H NMR (400 MHz, CDCl3)
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2-Methyl-2-(5'-methyl-3'-phenyl-[2,2'-bithiophen]-5-yI)-1,3-dioxolane (25b)

'H NMR (300 MHz, CDCls)
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2-Butyl-5-(5-methyl-3-phenylthiophen-2-yl)furan (26b)
IH NMR (400 MHz, CDCls)
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2-Butyl-5-(3-(3-chlorophenyl)thiophen-2-yl)furan (27b)

H NMR (400 MHz, CDCl3)
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Methyl 2-methyl-5-(5-methyl-3-phenylthiophen-2-yl)furan-3-carboxylate (28b)

'H NMR (400 MHz, CDCls)
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1-Methyl-2-(5-methyl-3-phenylthiophen-2-yl)pyrrole (29b)

'H NMR (400 MHz, CDCl3
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3-(5-Methyl-3-phenylthiophen-2-yl)imidazo[1,2-a]pyridine (30b)

H NMR (400 MHz, CDCl3)
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(31b)
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13C NMR (101 MHz, CDCls)
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3-(5-Methyl-3-phenylthiophen-2-yl)imidazo[1,2-a]pyrazine (32b)
H NMR (400 MHz, CDCls
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2-Ethyl-4-methyl-5-(5-(pyridin-3-yl)-3-(p-tolyl)thiophen-2-yl)thiazole (33)

*H NMR (400 MHz, CDCly)
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1-(3'-Phenyl-[2,2'-bithiophen]-5-yl)ethan-1-one (34b)

H NMR (400 MHz, CDCl3)

blan BL-157 37-42 1st.10.filf 2R AR R B R R R INIF ]

2.51

T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

13C NMR (101 MHz, CDCls)
blan BI5j157-1st/P.11.fid 3

FOSUN-SS RPN O
2 poan i Bufufuia o ia

" m

T T T T
5.0 4.5 4.0 3.5 3.0

f1 (ppm)

AN L "
WA M WA THAY

TR

ANt

26.59

T T T T T T T
00 190 180 170 160 150 140 130

T
120

T
110

T T T
100 90 80 70
f1 (ppm)

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

+-1000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000




1-(4'-Phenyl-[2,2'-bithiophen]-5-yl)ethan-1-one (34c)

IH NMR (400 MHz, CDCl3)
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2-Methyl-2-(3'-phenyl-[2,2'-bithiophen]-5-yl)-1,3-dioxolane (35b)
'H NMR (300 MHz, CDCIs)
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Copy of IR Spectra
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3-(2-Bromo-4-fluorophenyl)thiophene (1d)
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3-(2-Bromo-4-(trifluoromethyl)phenyl)thiophene (1f)
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3-Bromo-4-(thien-3-yl)benzonitrile (1h)
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3-(2-Bromo-6-fluorophenyl)thiophene (11)
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4-(2-Bromophenyl)-2-hexylthiophene (1n)
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4-(2-Bromophenyl)thiophene-2-carbaldehyde (10)
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2-Ethyl-4-methyl-5-(2-(thien-3-yl)phenyl)thiazole (2a)
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2-Ethyl-5-(3-(4-methoxyphenyl)thien-2-yl)-4-methylthiazole (3b)
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2-Ethyl-5-(3-(4-fluorophenyl)thien-2-yl)-4-methylthiazole (5b)
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2-Ethyl-4-methyl-5-(3-(4-(trifluoromethyl)phenyl)thien-2-yl)thiazole (7b)
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2-Ethyl-4-methyl-5-(3-(4-(trifluoromethoxy)phenyl)thien-2-yl)thiazole (8b)
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4-(2-(2-Ethyl-4-methylthiazol-5-yl)thien-3-yl)benzonitrile (9b)
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2-Ethyl-5-(3-(3-fluorophenyl)thien-2-yl)-4-methylthiazole (11b)
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2-Ethyl-5-(3-(2-fluorophenyl)thien-2-yl)-4-methylthiazole (13b)
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2-1sobutyl-5-(3-phenylthien-2-yl)thiazole (14b)
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2-Ethyl-4-methyl-5-(5-methyl-3-phenylthien-2-yl)thiazole (15b)

(15b)

40]
30

(=] =]
© o

90
80
70

|ouByIWSUBI] %,

20

1000

2000

Wavenumbers (cm-1)

3000
2-1sobutyl-5-(5-methyl-3-phenylthien-2-yl)thiazole (16b)

4000

0105

i =L
=
=== UMy
e — 09869
—— A
— 008
— o
— s S
== o
—_—
= PLBIZ
. 991
= M owe spozn
_— " 965l
T
S50 .\W|/E,w§
ﬁ JJJJJ __e9ume
A 1 2
N;ﬁom
A
1
\_
1
=) =) o [=) o o o
(o] [se] M~ [(s] [Te} =r [ap]

(16b)

aouepIWsURI] %,

2000 1000
Wavenumbers (cm-1)

3000

4000




2-Ethyl-5-(5-hexyl-3-phenylthien-2-yl)-4-methylthiazole (17b)
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2-Ethyl-4-methyl-5-(3-phenylbenzo[b]thien-2-yl)thiazole (18b)
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2-1sobutyl-5-(3-phenylbenzo[b]thien-2-yl)thiazole (19b)
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5-(2-Ethyl-4-methylthiazol-5-yl)-4-phenylthiophene-2-carbaldehyde (20b)
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1-(5-(5-Methyl-3-phenylthien-2-yl)thiazol-2-yl)ethan-1-one (21b)
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3-(3-Fluorophenyl)-5'-hexyl-2,2'-bithiophene (22b)
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5'-Hexyl-5-methyl-3-phenyl-2,2'-bithiophene (23b)
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5'-Chloro-5-methyl-3-phenyl-2,2*-bithiophene (24b)
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2-Methyl-2-(5'-methyl-3'-phenyl-[2,2'-bithiophen]-5-yI)-1,3-dioxolane (25b)
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2-Butyl-5-(5-methyl-3-phenylthien-2-yl)furan (26b)
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2-Butyl-5-(3-(3-chlorophenyl)thien-2-yl)furan (27b)
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Methyl 2-methyl-5-(5-methyl-3-phenylthien-2-yl)furan-3-carboxylate (28b)
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1-Methyl-2-(5-methyl-3-phenylthien-2-yl)pyrrole (29b)
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3-(5-Methyl-3-phenylthien-2-yl)imidazo[1,2-a]pyridine (30b)
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3-(3-(2-Fluorophenyl)thien-2-yl)imidazo[1,2-a]pyridine (31b)
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3-(5-Methyl-3-phenylthien-2-yl)imidazo[1,2-a]pyrazine (32b)
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2-Ethyl-4-methyl-5-(5-(pyridin-3-yl)-3-(p-tolyl)thien-2-yl)thiazole (33)
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1-(3'-Phenyl-[2,2'-bithiophen]-5-yl)ethan-1-one (34b)
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