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1H NMR spectrum of compound 3a

  S

N
SH

-2-1012345678910111213141516
f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

750

800

2
.
0
6

1
.
0
3

1
.
0
0

0
.
8
5

7
.
2
5

7
.
2
7

7
.
3
3

7
.
3
5

7
.
6
3

7
.
6
5

1
3
.
6
9

13C NMR spectrum of compound 3a
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1H NMR spectrum of compound 3b
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13C NMR spectrum of compound 3b
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1H NMR spectrum of compound 3c
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13C NMR spectrum of compound 3c
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1H NMR spectrum of compound 3d
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13C NMR spectrum of compound 3d
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1H NMR spectrum of compound 3e
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1H NMR spectrum of compound 3f
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13C NMR spectrum of compound 3f
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1H NMR spectrum of compound 3g
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1H NMR spectrum of compound 3h
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13C NMR spectrum of compound 3h
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1H NMR spectrum of compound 3i

O

N
SH

O2N

-3-2-1012345678910111213141516
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

0
.
9
9

1
.
0
0

1
.
0
0

7
.
6
7

7
.
6
9

7
.
8
9

8
.
1
3

8
.
1
5

13C NMR spectrum of compound 3i
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1H NMR spectrum of compound 3j
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1H NMR spectrum of compound 3k
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1H NMR spectrum of compound 3l
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1H NMR spectrum of compound 3m
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13C NMR spectrum of compound 3m

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

2
0
.
8
6

1
0
9
.
8
5

1
1
0
.
1
1

1
2
5
.
5
8

1
2
8
.
7
7

1
3
3
.
5
9

1
4
8
.
2
8

1
7
9
.
8
2



1H NMR spectrum of compound 3n
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1H NMR spectrum of compound 3o
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1H NMR spectrum of compound 3p
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1H NMR spectrum of compound 3q
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1H NMR spectrum of compound 3r
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1H NMR spectrum of compound 3s
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1H NMR spectrum of compound 3t
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1H NMR spectrum of compound 3u
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1H NMR spectrum of compound 3v

N
H

H
N

S
O2N

-2-10123456789101112131415
f1 (ppm)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

1
.
0
0

0
.
9
7

1
.
0
1

1
.
9
0

7
.
2
5

7
.
2
7

7
.
8
5

8
.
0
3

8
.
0
5

1
3
.
0
8

13C NMR spectrum of compound 3v

-100102030405060708090100110120130140150160170180190200210
f1 (ppm)

-200

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

1
0
5
.
1
0

1
0
9
.
6
8

1
1
9
.
3
9

1
3
2
.
6
8

1
3
7
.
8
2

1
4
3
.
0
3

1
7
2
.
2
1



1H NMR spectrum of compound 3w
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1H NMR spectrum of compound 3x
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1H NMR spectrum of compound 3y
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1H NMR spectrum of compound 3z
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1H NMR spectrum of compound 3za
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1H NMR spectrum of compound 3zb
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1H NMR spectrum of compound 3zc
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1H NMR spectrum of compound 3zd
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1H NMR spectrum of compound 3ze
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