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NMR spectra of Synthesized 1,4-disubstituted triazoles on 3a-3q

Proton NMR of (E)-Methyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3a)
[image: ]
Fig. 1 1H NMR spectrum of (E)-Methyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3a)






Carbon NMR of (E)-Methyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3a)
[image: ]
Fig. 2 13C NMR spectrum of (E)-Methyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3a)







	

Proton NMR of (E)-Methyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3b)
[image: ]
Fig. 3 1H NMR spectrum of (E)-Methyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3b)








Carbon NMR of (E)-Methyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3b)
[image: ]
Fig. 4 13C NMR spectrum of (E)-Methyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3b)








Proton NMR of (E)-Ethyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3c)
[image: ]
Fig. 5 1H NMR spectrum of (E)-Ethyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3c)









Carbon NMR of (E)-Ethyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3c)
[image: ]
Fig. 6 13C NMR spectrum of (E)-Ethyl-2-((4-hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylate (3c)









Proton NMR of (E)-Ethyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3d)
[image: ]
Fig. 7 1H NMR spectrum of (E)-Ethyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3d)









Carbon NMR of (E)-Ethyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3d)
[image: ]
Fig. 8 13C NMR spectrum of (E)-Ethyl-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3d)










Proton NMR of (Z)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylonitrile (3e)
[image: ]
Fig. 9 1H NMR spectrum of (Z)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylonitrile (3e)









Carbon NMR of (Z)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylonitrile (3e)
[image: ]
Fig. 10 13C NMR spectrum of (Z)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-phenylacrylonitrile (3e)










Proton NMR of (Z)-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3f)
[image: ]
Fig. 11 1H NMR spectrum of (Z)-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3f)









Carbon NMR of (Z)-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3f)
[image: ]
Fig. 12 13C NMR spectrum of (Z)-3-phenyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3f)









Proton NMR of (E)-Methyl-3-(4-chlorophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3g)
[image: ]
Fig. 13 1H NMR spectrum of (E)-Methyl-3-(4-chlorophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3g)








Carbon NMR of (E)-Methyl-3(4-chlorophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3g)
[image: ]
Fig. 14 13C NMR spectrum of (E)-Methyl-3(4-chlorophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3g)








Proton NMR of (E)-methyl-3-(4-chlorophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3h)
[image: ]
Fig. 15 1H NMR spectrum of (E)-Methyl-3-(4-chlorophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3h)








Carbon NMR of (E)-Methyl-3-(4-chlorophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3h)
[image: ]
Fig. 16 13C NMR spectrum of (E)-Methyl-3-(4-chlorophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3h)








Proton NMR of (E)-Methyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3i)
[image: ]
Fig. 17 1H NMR spectrum of (E)-Methyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3i)









Carbon NMR of (E)-Methyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3i)
[image: ]
Fig. 18 13C NMR spectrum of (E)-Methyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3i)








Proton NMR of (E)-Methyl-3-(4-bromophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3j)
[image: ]
Fig. 19 1H NMR spectrum of (E)-Methyl-3-(4-bromophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3j)








Carbon NMR of (E)-Methyl-3-(4-bromophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3j)
[image: ]
Fig. 20 13C NMR spectrum of (E)-Methyl-3-(4-bromophenyl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3j)








Proton NMR of (E)-Ethyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3k)
[image: ]
Fig. 21 1H NMR spectrum of (E)-Ethyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3k)








Carbon NMR of (E)-Ethyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3k)
[image: ]
Fig. 22 13C NMR spectrum of (E)-Ethyl-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylate (3k)







Proton NMR of (Z)-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3l)
[image: ]
Fig. 23 1H NMR spectrum of (Z)-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3l)








Carbon NMR of (Z)-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3l)
[image: ]
Fig. 24 13C NMR spectrum of (Z)-3-(4-bromophenyl)-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)acrylonitrile (3l)








Proton NMR of (E)-Methyl-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-(4-nitrophenyl)acrylate (3m)
[image: ]
Fig. 25 1H NMR spectrum of (E)-Methyl-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-(4-nitrophenyl)acrylate (3m)








Carbon NMR of (E)-Methyl-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-(4-nitrophenyl)acrylate (3m)
[image: ]
Fig. 26 13C NMR spectrum of (E)-Methyl-2-((4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)methyl)-3-(4-nitrophenyl)acrylate (3m)









Proton NMR of (E)-Methyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3n)
[image: ]
Fig. 27 1H NMR spectrum of (E)-Methyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3n)









Carbon NMR of (E)-Methyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3n)
[image: ]
Fig. 28 13C NMR spectrum of (E)-Methyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3n)









Proton NMR of (E)-Ethyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3o)
[image: ]
Fig. 29 1H NMR spectrum of (E)-Ethyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3o)









Carbon NMR of (E)-Ethyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3o)
[image: ]
Fig. 30 13C NMR spectrum of (E)-Ethyl-3-(furan-2-yl)-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)acrylate (3o)









Proton NMR of (E)-Methyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3p)
[image: ]
Fig. 31 1H NMR spectrum of (E)-Methyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3p)









Carbon NMR of (E)-Methyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3p)
[image: ]
Fig. 32 13C NMR spectrum of (E)-Methyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3p)









Proton NMR of (E)-Ethyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3q)
[image: ]
Fig. 33 1H NMR spectrum of (E)-Ethyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3q)









Carbon NMR of (E)-Ethyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3q)
[image: ]
Fig. 34 13C NMR spectrum of (E)-Ethyl-2-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)-3-(thiophen-2-yl)acrylate (3q)









NMR spectra of Synthesized 3-(bromomethyl)-2H-chromen-2-one derivatives (4a-4c)

Proton NMR of 3-(bromomethyl)-2H-chromen-2-one (4a)
[image: ]
Fig. 35 1H NMR spectrum of 3-(bromomethyl)-2H-chromen-2-one (4a)








Carbon NMR of 3-(bromomethyl)-2H-chromen-2-one (4a)
[image: ]
Fig. 36 13C NMR spectrum of 3-(bromomethyl)-2H-chromen-2-one (4a)









Proton NMR of 3-(bromomethyl)-8-methoxy-2H-chromen-2-one (4b)
[image: ]
Fig. 37 1H NMR spectrum of 3-(bromomethyl)-8-methoxy-2H-chromen-2-one (4b)









Carbon NMR of 3-(bromomethyl)-8-methoxy-2H-chromen-2-one (4b)
[image: ]
	Fig. 38 13C NMR spectrum of 3-(bromomethyl)-8-methoxy-2H-chromen-2-one (4b)










Proton NMR of 6-bromo-3-(bromomethyl)-2H-chromen-2-one (4c)
[image: ]
Fig. 39 1H NMR spectrum of 6-bromo-3-(bromomethyl)-2H-chromen-2-one (4c)










Carbon NMR of 6-bromo-3-(bromomethyl)-2H-chromen-2-one (4c)
[image: ]
Fig. 40 13C NMR spectrum of 6-bromo-3-(bromomethyl)-2H-chromen-2-one (4c)

1


image61.wmf
O

O

N

N

N

S



image62.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000

OMCRL-64

3

0

.

1

0

5

3

.

0

9

1

2

0

.

2

3

1

2

8

.

4

7

1

2

8

.

9

0

1

2

9

.

1

6

1

2

9

.

3

3

1

3

0

.

9

8

1

3

2

.

1

1

1

3

4

.

6

9

1

3

6

.

7

2

1

3

8

.

2

8

1

4

8

.

0

0

1

6

7

.

8

0


image63.wmf
O

O

N

N

N

S



image64.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

60000

65000

NMR 15-12

GKK-59 cb 

PROTONRO CDCl3 {E:\data\liquids\PROTON} cecri-routine 17 

0

.

6

1

0

.

6

1

0

.

3

0

0

.

3

0

0

.

3

0

0

.

3

0

0

.

1

0

1

.

0

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

3

0

.

5

1

0

.

5

0

1

.

0

0

1

.

3

7

1

.

3

9

1

.

4

1

4

.

3

5

4

.

3

7

4

.

3

9

4

.

4

1

4

.

4

7

7

.

4

0

7

.

4

2

7

.

4

6

7

.

4

8

7

.

5

0

7

.

8

4

7

.

8

6

7

.

9

1

7

.

9

2

7

.

9

3

8

.

0

1


image65.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-400

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

Desktop

GKK-59 cb 

C13CPD CDCl3 {E:\data\liquids\CARBON} cecri-routine 17 

1

4

.

2

8

4

6

.

9

8

6

1

.

0

6

1

2

5

.

7

5

1

2

6

.

1

4

1

2

6

.

6

0

1

2

8

.

7

5

1

2

9

.

0

0

1

3

1

.

0

6

1

3

1

.

6

4

1

3

3

.

1

3

1

3

4

.

2

6

1

3

4

.

9

7

1

3

7

.

7

0

1

4

7

.

0

8

1

6

6

.

9

8



image66.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

OMCRL-47

1

.

0

0

1

.

0

0

1

.

0

0

0

.

5

0

4

.

5

5

4

.

5

7

7

.

3

1

7

.

3

3

7

.

3

5

7

.

3

8

7

.

5

2

7

.

5

4

7

.

5

7

7

.

8

9

7

.

9

1


image67.wmf
B

r

O

O


image3.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

OMCRL-37-1H B-MA-OH

1

.

0

0

0

.

6

6

0

.

6

6

1

.

0

0

0

.

6

6

0

.

3

3

0

.

3

3

3

.

8

3

4

.

7

8

5

.

3

7

7

.

4

3

7

.

4

5

7

.

6

1

7

.

6

4

7

.

7

4

8

.

0

8



image68.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

0

5000

10000

15000

20000

25000

30000

OMCRL-47

4

1

.

4

9

1

1

7

.

0

2

1

1

9

.

1

6

1

2

5

.

1

4

1

2

5

.

3

3

1

2

8

.

5

0

1

3

2

.

4

5

1

4

1

.

6

2

1

5

3

.

9

0

1

6

0

.

4

7



image69.emf
O

O

Br

O



image70.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-20000

0

20000

40000

60000

80000

1E+05

1E+05

1E+05

2E+05

2E+05

2E+05

2E+05

2E+05

3E+05

3E+05

3E+05

3E+05

3E+05

NMR 3-12

COU-3 

PROTONRO DMSO {E:\data\liquids\PROTON} cecri-routine 4 

1

.

0

0

0

.

6

6

1

.

0

0

0

.

3

3

3

.

9

2

4

.

6

3

7

.

3

1

7

.

3

1

7

.

3

2

8

.

2

2


image71.emf
O

O

Br

O



image72.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

NMR 3-12

COU-3 

C13CPD DMSO {E:\data\liquids\CARBON} cecri-routine 4 

4

2

.

0

2

5

6

.

6

1

1

1

5

.

1

0

1

1

9

.

6

3

1

2

0

.

2

8

1

2

5

.

2

2

1

2

5

.

2

6

1

4

3

.

0

1

1

4

3

.

2

3

1

4

6

.

8

8

1

5

9

.

5

0


image73.emf
O

Br

O

Br


image4.emf
N

O

O

N

N

OH



image74.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

3281H17R-OMCRL182

PROTON CDCl3 {D:\2019\06\04} Sastra 42 

1

.

0

0

0

.

5

0

1

.

0

0

0

.

5

0

4

.

4

2

7

.

2

3

7

.

2

5

7

.

2

7

7

.

6

1

7

.

6

2

7

.

6

5

7

.

7

9


image75.emf
O

Br

O

Br



image76.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

60000

3281H1819-OMCRL182

C13CPD CDCl3 {D:\2019\06\05} Sastra 6 

2

7

.

1

4

1

1

7

.

3

1

1

1

8

.

4

7

1

2

0

.

4

0

1

2

6

.

7

9

1

3

0

.

2

9

1

3

4

.

8

7

1

4

0

.

4

9

1

5

2

.

5

3

1

5

9

.

2

2



image5.emf
N

O

O

N

N

OH



image6.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-4000

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

32000

OMCRL-37-13C

4

7

.

2

3

5

2

.

9

8

5

6

.

7

5

1

2

3

.

1

5

1

2

5

.

3

0

1

2

9

.

3

9

1

3

0

.

0

7

1

3

0

.

4

3

1

3

3

.

9

1

1

4

6

.

4

4

1

4

7

.

8

4

1

6

7

.

5

2


image7.emf
N

O

O

N

N



image8.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

3000

OMCRL-56- B-MA-PA

1

.

0

0

0

.

6

6

1

.

6

6

0

.

6

6

1

.

0

0

0

.

3

3

0

.

3

3

3

.

8

4

5

.

4

2

7

.

3

8

7

.

4

1

7

.

4

3

7

.

4

6

7

.

4

8

7

.

6

8

7

.

7

0

7

.

8

1

7

.

8

3

7

.

8

5

7

.

9

8

8

.

1

0


image9.emf
N

O

O

N

N



image10.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-4000

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

OMCRL-56-1H B-MA-PA

4

7

.

3

4

5

3

.

0

2

1

2

1

.

2

0

1

2

5

.

3

9

1

2

6

.

1

4

1

2

6

.

5

0

1

2

8

.

5

4

1

2

9

.

2

2

1

2

9

.

3

3

1

2

9

.

4

1

1

3

0

.

1

8

1

3

0

.

4

6

1

3

3

.

9

5

1

4

6

.

5

5

1

4

7

.

9

2

1

6

7

.

6

9


image11.emf
N

O

O

N

N

OH



image12.emf
-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

OMCRL-52-B-EA-POH

1

.

5

0

0

.

5

0

1

.

0

0

1

.

0

0

1

.

0

0

1

.

5

0

1

.

0

0

0

.

5

0

0

.

5

0

1

.

3

0

1

.

3

2

1

.

3

4

3

.

5

0

4

.

2

4

4

.

2

6

4

.

2

9

4

.

3

1

4

.

7

8

5

.

3

6

7

.

4

1

7

.

4

3

7

.

4

5

7

.

6

0

7

.

6

1

7

.

7

4

8

.

0

7



image13.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000

22000

23000

OMCRL-52-B-EA-POH

1

4

.

5

9

4

7

.

2

2

5

6

.

7

3

6

2

.

0

3

1

2

3

.

1

4

1

2

5

.

6

4

1

2

9

.

3

5

1

3

0

.

0

4

1

3

0

.

3

2

1

3

3

.

9

9

1

4

6

.

0

9

1

4

7

.

8

6

1

6

7

.

0

2


image14.emf
N

O

O

N

N



image15.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500

8000

OMCRL-55-1H B-EA-PA

1

.

5

0

1

.

0

0

1

.

0

0

0

.

2

6

0

.

2

4

2

.

5

0

1

.

0

0

1

.

0

0

0

.

5

0

0

.

5

0

1

.

2

9

1

.

3

1

1

.

3

4

4

.

2

4

4

.

2

7

4

.

2

9

4

.

3

1

5

.

4

0

7

.

3

0

7

.

3

2

7

.

3

7

7

.

4

0

7

.

4

2

7

.

4

5

7

.

6

9

7

.

7

1

7

.

8

2

7

.

8

5

7

.

9

8

8

.

0

8


image16.emf
N

O

O

N

N



image17.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

OMCRL-55-1H B-EA-PA

1

4

.

6

0

4

7

.

2

7

6

1

.

9

5

1

2

1

.

1

0

1

2

5

.

9

2

1

2

6

.

0

9

1

2

8

.

4

0

1

2

9

.

1

6

1

2

9

.

3

3

1

3

0

.

1

0

1

3

0

.

2

7

1

3

1

.

1

9

1

3

4

.

1

2

1

4

5

.

9

9

1

4

7

.

8

2

1

6

7

.

0

4


image18.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

OMCRL-57-B-AN-POH

0

.

5

0

1

.

0

0

1

.

0

0

0

.

5

0

1

.

5

0

1

.

0

0

0

.

5

0

2

.

8

6

4

.

5

3

5

.

0

9

7

.

1

5

7

.

2

2

7

.

2

3

7

.

2

4

7

.

5

4

7

.

5

5

7

.

6

4


image19.emf
N

N

N

N

OH



image20.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-4000

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

OMCRL-57-B-AN-POH

5

8

.

5

1

6

1

.

1

5

1

1

0

.

2

1

1

2

2

.

1

1

1

2

7

.

6

7

1

3

4

.

1

6

1

3

4

.

3

6

1

3

6

.

5

7

1

3

7

.

4

6

1

5

3

.

2

0

1

5

4

.

4

1


image21.emf
N

N

N

N

OH



image22.emf
N

N

N

N



image23.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

OMCRL-58-B-AN-PA

1

.

0

0

0

.

7

0

2

.

8

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

0

5

.

3

0

7

.

3

3

7

.

3

5

7

.

3

7

7

.

4

1

7

.

4

3

7

.

4

5

7

.

7

6

7

.

7

8

7

.

8

4

7

.

8

7

7

.

9

8



image24.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

OMCRL-58-B-AN-PA

5

4

.

0

3

1

0

4

.

9

4

1

1

7

.

4

1

1

2

0

.

2

8

1

2

6

.

2

5

1

2

8

.

8

8

1

2

9

.

3

2

1

2

9

.

4

9

1

2

9

.

7

1

1

3

0

.

5

2

1

3

2

.

0

4

1

3

2

.

4

8

1

4

8

.

5

6

1

4

9

.

0

1


image25.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000OMCRL-82

0

.

5

0

1

.

5

0

1

.

0

0

1

.

0

0

1

.

0

0

1

.

0

0

0

.

5

0

0

.

5

0

3

.

3

8

3

.

8

2

4

.

7

7

5

.

3

1

7

.

4

0

7

.

4

3

7

.

6

1

7

.

6

3

7

.

7

5

7

.

9

9


image26.emf
N

O

O

N

N

OH

Cl



image27.emf
102030405060708090100110120130140150160170180190200

f1 (ppm)

-5000

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

55000

OMCRL-82-P-Cl-MA-POH

4

7

.

0

3

5

2

.

9

9

5

6

.

7

4

1

2

3

.

3

2

1

2

5

.

9

5

1

2

9

.

6

5

1

3

1

.

4

5

1

3

2

.

3

3

1

3

6

.

6

0

1

4

4

.

8

8

1

6

7

.

2

7


image28.emf
N

O

O

N

N

OH

Cl



image29.emf
N

O

O

N

N

Cl



image30.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

OMCRL-81-P-Cl-MA-PA

1

.

5

0

1

.

0

0

2

.

5

0

2

.

0

0

0

.

5

0

0

.

5

0

3

.

7

6

5

.

2

9

7

.

2

8

7

.

3

3

7

.

3

5

7

.

3

6

7

.

3

8

7

.

6

2

7

.

6

5

7

.

8

0

7

.

8

2

7

.

9

3

8

.

0

1


image31.emf
N

O

O

N

N

Cl



image32.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-10000

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

1E+05

1E+05

1E+05

1E+05

OMCRL-81-P-Cl-MA-PA

4

7

.

1

1

5

3

.

0

0

1

2

1

.

6

7

1

2

5

.

9

5

1

2

6

.

0

5

1

2

8

.

5

3

1

2

9

.

2

2

1

2

9

.

5

6

1

3

0

.

9

2

1

3

1

.

6

0

1

3

2

.

4

0

1

3

6

.

4

1

1

4

4

.

7

7

1

4

7

.

7

6

1

6

7

.

2

9


image33.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

OMCRL-45 P-BrB-MA-POH

1

.

0

0

0

.

6

6

0

.

6

6

1

.

3

2

0

.

3

3

0

.

3

3

3

.

8

3

4

.

7

9

5

.

3

2

7

.

5

8

7

.

7

7

7

.

9

8


image34.emf
N

O

O

N

N

OH

Br



image35.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-4000

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

OMCRL-45 P-BrB-MA-POH

4

7

.

0

5

5

3

.

0

7

5

6

.

6

3

1

2

3

.

4

6

1

2

4

.

9

8

1

2

5

.

9

8

1

3

1

.

6

6

1

3

2

.

6

4

1

3

2

.

7

5

1

4

4

.

9

9

1

4

7

.

8

2

1

6

7

.

2

8



image36.emf
N

O

O

N

N

Br



image37.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

OMCRL-46

1

.

0

0

0

.

6

6

0

.

3

3

0

.

6

6

1

.

3

2

0

.

6

6

0

.

3

3

0

.

3

3

3

.

8

5

5

.

3

8

7

.

3

4

7

.

3

5

7

.

3

7

7

.

4

1

7

.

4

2

7

.

4

3

7

.

4

4

7

.

6

2

7

.

6

4

7

.

6

5

7

.

6

6

7

.

8

4

7

.

8

5

7

.

8

6

8

.

0

1

8

.

0

2


image38.emf
N

O

O

N

N

Br



image39.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

OMCRL-46

4

7

.

1

3

5

3

.

0

7

1

2

1

.

4

0

1

2

5

.

0

2

1

2

6

.

1

0

1

2

8

.

5

5

1

2

9

.

2

2

1

3

0

.

9

4

1

3

1

.

7

7

1

3

2

.

6

5

1

3

2

.

8

0

1

4

5

.

0

2

1

4

7

.

9

1

1

6

7

.

4

0


image40.emf
N

O

O

N

N

OH

Br



image1.emf
OH

O

O

OH

O

O

OH

CN

OH

O

O

Cl

OH

O

O

Br

OH

O

O

Br

OH

CN

Br

OH

O

O

O

2

N

OH

O

O

O

OH

O

O

O

OH

O

O

S

OH

O

O

S

(1a)

(1b)

(1c)

(1d)

(1e)

(1f)

(1g)

(1h)

(1i)

(1j)

(1k)

(1l)


image41.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

0

500

1000

1500

2000

2500

3000

3500

OMCRL-59-P-BrB-EA-POH

1

.

0

0

0

.

3

3

0

.

6

6

0

.

6

6

0

.

6

6

1

.

3

2

0

.

3

3

0

.

3

3

1

.

3

0

1

.

3

2

1

.

3

4

3

.

0

9

4

.

2

3

4

.

2

6

4

.

2

8

4

.

3

1

4

.

7

8

5

.

3

1

7

.

5

7

7

.

5

7

7

.

6

0

7

.

6

4

7

.

7

5

7

.

9

7


image42.emf
N

O

O

N

N

OH

Br



image43.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

0

5000

10000

15000

20000

25000

OMCRL-59-P-BrB-EA-POH

1

4

.

6

0

4

7

.

0

6

5

6

.

7

8

6

2

.

1

7

1

2

3

.

4

2

1

2

4

.

9

0

1

2

6

.

2

9

1

3

1

.

6

5

1

3

2

.

6

2

1

3

2

.

8

3

1

4

4

.

6

9

1

4

7

.

8

2

1

6

6

.

8

0


image44.emf
N

N

N

OH

N

Br



image45.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

P-BrB-AN-PA

1

.

0

0

1

.

0

0

1

.

0

0

0

.

5

0

1

.

0

0

0

.

5

0

4

.

6

5

5

.

1

7

7

.

2

8

7

.

3

1

7

.

3

9

7

.

4

8

7

.

5

1

7

.

6

9


image46.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

OMCRL-68 p-BrB-AN-PA

4

8

.

0

1

5

6

.

3

4

1

0

9

.

8

7

1

1

8

.

2

1

1

2

3

.

0

4

1

2

5

.

4

3

1

3

1

.

2

3

1

3

2

.

6

9

1

3

4

.

3

6

1

4

7

.

9

3

1

4

9

.

5

4


image47.emf
N

N

N

OH

N

Br




image48.emf
N

O

O

N

N

OH

O

2

N



image49.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

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

2400

OMCRL-51 P-NO2B-MA-POH

0

.

3

3

1

.

0

0

0

.

6

6

0

.

6

6

0

.

3

3

0

.

6

6

0

.

3

3

0

.

6

6

2

.

7

7

3

.

8

6

4

.

8

0

5

.

2

9

7

.

7

8

7

.

9

0

7

.

9

2

8

.

0

6

8

.

3

0

8

.

3

3


image50.emf
N

O

O

N

N

OH

O

2

N



image51.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-3000

-2000

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

12000

13000

14000

15000

16000

17000

18000

19000

20000

21000

OMCRL-51 P-NO2B-MA-POH

4

6

.

6

7

5

3

.

1

6

5

6

.

5

6

1

2

3

.

6

1

1

2

4

.

3

4

1

2

8

.

7

0

1

3

0

.

8

6

1

4

0

.

3

1

1

4

3

.

0

4

1

4

8

.

4

6

1

4

8

.

6

0

1

6

6

.

5

3


image52.emf
O

N

O

O

N

N



image53.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

OMCRL-66

1

.

0

0

0

.

6

6

0

.

3

3

0

.

3

3

0

.

3

3

0

.

6

6

0

.

3

3

0

.

3

3

0

.

9

9

3

.

8

4

5

.

7

4

6

.

5

6

6

.

9

8

7

.

3

0

7

.

3

2

7

.

3

7

7

.

3

9

7

.

4

2

7

.

6

4

7

.

7

3

7

.

7

9

7

.

8

2

7

.

8

4


image54.emf
O

N

O

O

N

N


image2.emf
OH

O

O

OH

OH

O

O

OH

OH

O

O

OH

1m

1n1o

O

Br



image55.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

OMCRL-66

4

7

.

1

9

5

3

.

0

3

1

1

3

.

2

0

1

1

9

.

9

4

1

2

0

.

3

1

1

2

6

.

1

1

1

2

8

.

4

4

1

2

9

.

1

5

1

3

0

.

9

9

1

3

1

.

2

7

1

4

6

.

8

6

1

5

0

.

1

5

1

6

7

.

7

8


image56.emf
O

N

O

O

N

N



image57.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-200

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

OMCRL-75

0

.

3

0

0

.

6

5

0

.

5

4

0

.

2

0

0

.

3

0

0

.

3

0

0

.

2

0

1

.

0

0

0

.

5

0

0

.

5

0

0

.

3

0

0

.

3

0

0

.

6

0

0

.

3

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

0

0

.

5

0

1

.

2

8

1

.

3

0

1

.

3

2

4

.

2

3

4

.

2

5

4

.

2

8

4

.

2

9

5

.

7

2

6

.

5

4

6

.

9

7

7

.

3

0

7

.

3

7

7

.

3

9

7

.

6

1

7

.

7

1

7

.

7

8

7

.

8

1

7

.

8

5


image58.emf
0102030405060708090100110120130140150160170180190200

f1 (ppm)

-4000

-2000

0

2000

4000

6000

8000

10000

12000

14000

16000

18000

20000

22000

24000

26000

28000

30000

32000

OMCRL-75

1

4

.

6

5

4

7

.

1

1

6

1

.

9

8

1

1

3

.

1

6

1

1

9

.

7

1

1

2

0

.

2

1

1

2

0

.

7

3

1

2

6

.

0

2

1

2

8

.

3

2

1

2

9

.

1

2

1

3

0

.

9

0

1

3

1

.

1

9

1

4

6

.

7

1

1

4

7

.

7

5

1

5

0

.

2

0

1

6

7

.

2

2



image59.emf
0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.010.511.011.512.0

f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

OMCRL 64

1

.

0

0

0

.

6

6

0

.

3

3

0

.

3

3

0

.

6

6

0

.

3

3

0

.

3

3

0

.

6

6

0

.

3

3

0

.

3

3

3

.

8

7

5

.

6

3

7

.

1

9

7

.

3

4

7

.

4

1

7

.

4

2

7

.

6

1

7

.

7

0

7

.

8

2

7

.

8

4

7

.

9

0

8

.

1

7


image60.wmf
O

O

N

N

N

S



