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[bookmark: _Toc525842872][bookmark: _Toc526111712]Spectrum 4. 1H NMR spectrum of compound 5 in CDCl3
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[bookmark: _Toc525842873][bookmark: _Toc526111713]Spectrum 5. Expanded 1H NMR spectrum of compound 5 in CDCl3 
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[bookmark: _Toc525842874][bookmark: _Toc526111714]Spectrum 6. Expanded 1H NMR spectrum of compound 5 in CDCl3
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[bookmark: _Toc525842875][bookmark: _Toc526111715]Spectrum 7. Expanded 1H NMR spectrum of compound 5 in CDCl3
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[bookmark: _Toc525842876][bookmark: _Toc526111716]Spectrum 8. 13C NMR spectrum of compound 5 in CDCl3
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[bookmark: _Toc525842877][bookmark: _Toc526111717]Spectrum 9. COSY spectrum of compound 5 in CDCl3
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Spectrum 10. Expanded COSY spectrum of compound 5 in CDCl3
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[bookmark: _Toc525842879][bookmark: _Toc526111719]Spectrum 11. NOESY spectrum of compound 5 in CDCl3
[image: E:\2016-060-2_Ara_Rapor\dioksim.png][image: ]
Spectrum 12. Expanded NOESY spectrum of compound 5 in CDCl3
[image: E:\2016-060-2_Ara_Rapor\dioksim.png][image: ]
Spectrum 13. HSQC spectrum of compound 5 in CDCl3
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Spectrum 14. Expanded HSQC spectrum of compound 5 in CDCl3
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Spectrum 15. HMBC spectrum of compound 5 in CDCl3
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Spectrum 16. Expanded HMBC spectrum of compound 5 in CDCl3
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Spectrum 17. Expanded HMBC spectrum of compound 5 in CDCl3
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[bookmark: _Toc525842887][bookmark: _Toc526111727]Spectrum 19. FTIR spectrum of compound 6 in KBr disc


[bookmark: _Toc525842888][bookmark: _Toc526111728]Spectrum 20. Overlapped FTIR spectra of compound 5 and 6 in KBr disc
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[bookmark: _Toc525842889][bookmark: _Toc526111729]Spectrum 21. 1H NMR spectrum of compound 6 in DMSO-d6 
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[bookmark: _Toc525842890][bookmark: _Toc526111730]Spectrum 22. Expanded 1H NMR spectrum of compound 6 in DMSO-d6 
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[bookmark: _Toc525842891][bookmark: _Toc526111731]Spectrum 23. Expanded 1H NMR spectrum of compound 6 in DMSO-d6
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[bookmark: _Toc525842892][bookmark: _Toc526111732]Spectrum 24. 13C NMR spectrum of compound 6 in DMSO-d6 
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[bookmark: _Toc525842937][bookmark: _Toc526111777]Spectrum 28. Expanded 1H NMR spectrum of P-1 in DMSO-d6
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[bookmark: _Toc525842938][bookmark: _Toc526111778]Spectrum 29. 13C NMR spectrum of P-1 in DMSO-d6
[image: ] Spectrum 30. FTIR spectrum of P-2 in KBr disc
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[bookmark: _Toc525842941][bookmark: _Toc526111781]Spectrum 32. Expanded 1H NMR spectrum of P-2 in DMSO-d6
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[bookmark: _Toc525842945][bookmark: _Toc526111785]Spectrum 36. Expanded 1H NMR spectrum of P-3 in DMSO-d6
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[bookmark: _Toc525842949][bookmark: _Toc526111789]Spectrum 40. Expanded 1H NMR spectrum of P-4 in DMSO-d6
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[bookmark: _Toc525842953][bookmark: _Toc526111793]Spectrum 44. Expanded 1H NMR spectrum of P-5 in DMSO-d6
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image7.png




image8.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0

f1 (ppm)

1

2

.

0

3

2

.

2

1

2

.

2

4

2

.

0

8

2

.

0

0

2

.

5

8

1

2

.

5

8

3

4

.

2

5

7

4

.

2

6

4

4

.

2

8

2

4

.

2

8

9

4

.

4

0

4

4

.

4

1

8

4

.

4

2

8

4

.

4

4

3

4

.

9

2

7

4

.

9

3

6

4

.

9

4

2

5

.

2

2

0

7

.

2

5

7


image9.emf
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

f1 (ppm)

1

2

.

0

3

2

.

2

1

2

.

2

4

2

.

0

8

2

.

0

0

2

.

5

8

1

2

.

5

8

3

4

.

2

5

7

4

.

2

6

4

4

.

2

8

2

4

.

2

8

9

4

.

4

0

4

4

.

4

1

8

4

.

4

2

8

4

.

4

4

3

4

.

9

2

7

4

.

9

3

6

4

.

9

4

2

4

.

9

5

0

5

.

2

2

0

7

.

2

5

7


image10.emf
4.20 4.25 4.30 4.35 4.40 4.45 4.50 4.55 4.60 4.65 4.70 4.75 4.80 4.85 4.90 4.95 5.00 5.05 5.10 5.15 5.20 5.25 5.30 5.35

f1 (ppm)

2

.

2

1

2

.

2

4

2

.

0

8

2

.

0

0

4

.

2

5

7

4

.

2

6

4

4

.

2

8

2

4

.

2

8

9

4

.

4

0

4

4

.

4

1

8

4

.

4

2

8

4

.

4

4

3

4

.

9

2

7

4

.

9

3

6

4

.

9

4

2

4

.

9

5

0

5

.

2

2

0


image11.emf
2.525 2.535 2.545 2.555 2.565 2.575 2.585 2.595 2.605 2.615 2.625 2.635 2.645 2.655 2.665

f1 (ppm)

1

2

.

0

3

2

.

5

8

1

2

.

5

8

3


image12.emf
-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

f1 (ppm)

8

.

9

8

3

2

7

.

6

1

1

6

2

.

8

0

4

7

2

.

3

4

1

7

6

.

7

6

4

7

7

.

0

8

3

7

7

.

4

0

1

8

8

.

2

0

8

1

3

6

.

6

1

6

1

4

3

.

5

4

8

1

9

4

.

0

6

7


image13.emf
2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8

f2 (ppm)

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

f

1

 

(

p

p

m

)


image14.emf
4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4 5.5 5.6 5.7

f2 (ppm)

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

5.2

5.4

5.6

5.8

f

1

 

(

p

p

m

)


image15.emf
2.5 3.0 3.5 4.0 4.5 5.0 5.5

f2 (ppm)

2.6

2.8

3.0

3.2

3.4

3.6

3.8

4.0

4.2

4.4

4.6

4.8

5.0

5.2

5.4

f

1

 

(

p

p

m

)


image16.emf
4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4

f2 (ppm)

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

f

1

 

(

p

p

m

)


image17.emf
2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8

f2 (ppm)

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

f

1

 

(

p

p

m

)


image18.emf
3.9 4.0 4.1 4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 5.4

f2 (ppm)

60

65

70

75

80

85

90

f

1

 

(

p

p

m

)


image19.emf
2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4

f2 (ppm)

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

f

1

 

(

p

p

m

)


image20.emf
2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4

f2 (ppm)

64

66

68

70

72

74

76

78

80

82

84

86

88

90

92

94

f

1

 

(

p

p

m

)


image21.emf
2.35 2.40 2.45 2.50 2.55 2.60 2.65 2.70 2.75 2.80 2.85 2.90 2.95

f2 (ppm)

130

135

140

145

150

155

160

165

f

1

 

(

p

p

m

)


image22.emf
z

1

1

1

1

1

1

1

1

1

1

Fragmentor Voltage

150

Collision Energy

0

Ionization Mode

ESI

Peak List

m/z

360,2895

361,1597

361,2859

362,1622

375,14

383,1413

384,1433

399,1162

420,2317

421,2345

Abund

15486,51

81969,54

5754,75

16252,25

5603,15

39780,66

7876,84

5337,4

13560,92

5890,8

4

x10

0

2

4

6

8

Counts vs. Mass-to-Charge (m/z)

340345350355360365370375380385390395400405410415420

425430435440

+ESI Scan (0.036-0.849 min, 75 Scans) Frag=150.0V FD-3.d 

361.1597

100.00

383.1413

48.53

420.2317

16.54 375.1400

6.84

399.1162

6.51


image23.png




image24.wmf
4000

3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

8

16

24

32

40

48

56

64

72

80

88

96

%Transmittance

576

662

686

748

764

884

914

992

1052

1094

1240

1274

1370

1392

1408

1472

1562

1628

2864

2888

2928

3010

3326

3350


image25.wmf
4000

3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

10

20

30

40

50

60

70

80

90

100

110

120

%Transmittance

3350

3326

2928

1628

1604

1562

1472

1408

1392

1370

1274

1240

1142

1094

1052

992

914

884

764

748

676

576

Compound 5

Compound 6



image26.emf
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5 12.0

f1 (ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

6

.

0

8

6

.

1

0

1

.

8

7

1

.

9

7

2

.

0

0

4

.

0

0

1

.

9

9

2

.

2

0

5

2

.

4

9

6

3

.

3

1

2

4

.

1

4

7

4

.

1

6

4

4

.

1

7

1

4

.

3

4

5

4

.

3

5

9

4

.

3

7

1

4

.

3

8

4

5

.

1

8

4

5

.

1

9

1

5

.

1

9

8

5

.

2

0

5

5

.

2

1

1

1

1

.

0

9

8


image27.emf
4.10 4.15 4.20 4.25 4.30 4.35 4.40 4.45 4.50 4.55 4.60 4.65 4.70 4.75 4.80 4.85 4.90 4.95 5.00 5.05 5.10 5.15 5.20 5.25 5.30

f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

1

.

9

7

2

.

0

0

4

.

0

0

4

.

1

3

9

4

.

1

4

7

4

.

1

6

4

4

.

1

7

1

4

.

3

4

5

4

.

3

5

9

4

.

3

7

1

4

.

3

8

4

5

.

1

8

4

5

.

1

9

1

5

.

1

9

8

5

.

2

0

5

5

.

2

1

1


image28.emf
5.155 5.165 5.175 5.185 5.195 5.205 5.215 5.225 5.235 5.245 5.255 5.265

f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450

500

550

600

650

700

4

.

0

0

5

.

1

8

4

5

.

1

9

1

5

.

1

9

8

5

.

2

0

5

5

.

2

1

1


image29.emf
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

f1 (ppm)

0

50000

1E+05

2E+05

2E+05

2E+05

3E+05

4E+05

4E+05

9

.

7

0

1

1

2

.

3

2

5

3

9

.

3

4

6

3

9

.

5

5

4

3

9

.

7

6

3

3

9

.

9

7

2

4

0

.

1

8

1

4

0

.

3

8

9

4

0

.

5

9

9

6

3

.

1

0

6

7

2

.

4

7

4

8

7

.

8

4

0

1

3

1

.

6

2

9

1

4

1

.

3

7

7

1

4

9

.

6

3

0


image30.emf
z

1

1

Ionization Mode

ESI

Abund

1914520,8

405084,9

137798,4

User Spectra

Fragmentor Voltage

175

Collision Energy

0

Peak List

m/z

391,1961

392,1964

413,1778

6

x10

0

0.5

1

1.5

2

Counts vs. Mass-to-Charge (m/z)

300 310 320 330 340 350 360 370 380 390 400 410 420

430440450

+ Scan (0.091 min) FD4.d 

* 391.1961

100.00

413.1778

7.20


image31.wmf
3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

82

84

86

88

90

92

94

96

98

100

%Transmittance

658

686

726

756

784

906

992

1094

1220

1250

1366

1386

1436

1502

1668

1744

2860

2936

3420


image32.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5

f1 (ppm)

1

.

2

4

7

1

.

2

8

4

1

.

4

6

0

2

.

1

9

2

2

.

3

6

9

2

.

4

8

3

2

.

5

5

9

2

.

7

0

4

2

.

7

0

8

2

.

7

2

8

2

.

8

6

3

2

.

8

6

7

2

.

9

3

2

3

.

0

7

8

3

.

4

7

2

3

.

4

7

6

4

.

1

3

4

4

.

1

5

9

4

.

3

6

8

5

.

2

2

1

5

.

7

1

8

7

.

2

8

8

7

.

9

1

3

1

1

.

1

2

2


image33.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5

f1 (ppm)

1

.

2

4

7

1

.

2

8

4

1

.

4

6

0

2

.

1

9

2

2

.

3

6

9

2

.

4

8

3

2

.

5

5

9

2

.

7

0

4

2

.

7

0

8

2

.

7

2

8

2

.

8

6

3

2

.

8

6

7

2

.

9

3

2

3

.

0

7

8

3

.

4

7

2

3

.

4

7

6

4

.

1

3

4

4

.

1

5

9

4

.

3

6

8

5

.

2

2

1

5

.

7

1

8

7

.

2

8

8

7

.

9

1

3

1

1

.

1

2

2


image34.emf
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)

9

.

8

2

7

9

.

8

2

7

1

3

.

8

9

4

1

3

.

8

9

4

2

2

.

9

7

3

2

6

.

3

2

1

2

6

.

3

2

1

2

9

.

5

9

1

2

9

.

5

9

1

3

1

.

2

2

0

3

1

.

2

2

0

3

9

.

3

8

3

3

9

.

3

8

3

3

9

.

5

9

2

3

9

.

5

9

2

3

9

.

8

0

1

3

9

.

8

0

1

4

0

.

0

1

0

4

0

.

0

1

0

4

0

.

2

2

0

4

0

.

2

2

0

4

0

.

4

2

7

4

0

.

4

2

7

6

3

.

2

6

3

6

3

.

2

6

3

7

2

.

5

2

0

7

2

.

5

2

0

8

7

.

8

2

0

8

7

.

8

2

0

1

3

3

.

8

5

0

1

3

3

.

8

5

0

1

3

9

.

4

5

6

1

3

9

.

4

5

6

1

5

4

.

9

5

4

1

5

4

.

9

5

4

1

5

5

.

6

6

6

1

5

5

.

6

6

6

1

6

2

.

8

5

2

1

6

2

.

8

5

2


image35.wmf
3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

82

84

86

88

90

92

94

96

98

100

%Transmittance

582

656

728

758

784

862

908

990

1096

1222

1252

1366

1388

1438

1510

1662

1738

2340

2362

2516

2864

2936

3426


image1.emf
O

O

O

O

H

H

S

O

O

S

O

O

3


image36.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

f1 (ppm)

1

.

2

6

1

1

.

2

9

9

1

.

4

5

8

1

.

4

7

3

1

.

5

2

1

1

.

5

3

9

2

.

2

0

6

2

.

3

8

6

2

.

4

8

4

2

.

5

0

0

2

.

5

8

0

2

.

7

1

2

2

.

8

7

1

2

.

9

3

9

2

.

9

5

2

3

.

0

8

7

3

.

1

0

2

3

.

3

1

2

3

.

3

2

4

3

.

3

4

1

4

.

1

4

9

4

.

1

7

4

4

.

3

6

8

4

.

3

8

0

5

.

2

1

4

5

.

2

2

8

5

.

2

4

2

5

.

2

6

5

7

.

2

9

1

7

.

9

2

9

1

1

.

1

0

1


image37.emf
2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0 5.2 5.4 5.6 5.8 6.0

f1 (ppm)

2

.

2

0

6

2

.

3

8

6

2

.

4

8

4

2

.

5

0

0

2

.

5

8

0

2

.

7

1

2

2

.

8

7

1

2

.

9

3

9

2

.

9

5

2

3

.

0

8

7

3

.

1

0

2

3

.

3

1

2

3

.

3

2

4

3

.

3

4

1

4

.

1

4

9

4

.

1

7

4

4

.

3

6

8

4

.

3

8

0

5

.

2

1

4

5

.

2

2

8

5

.

2

4

2

5

.

2

6

5


image38.emf
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170

f1 (ppm)

9

.

6

8

9

9

.

8

6

2

1

2

.

2

9

1

1

3

.

9

0

2

2

6

.

0

0

7

2

6

.

1

2

7

2

6

.

3

6

2

2

9

.

6

3

8

3

0

.

9

2

5

3

1

.

1

8

5

3

6

.

1

8

8

3

9

.

3

4

3

3

9

.

5

5

2

3

9

.

7

6

1

3

9

.

9

7

0

4

0

.

1

7

8

4

0

.

3

8

7

4

0

.

5

9

6

4

0

.

8

4

6

4

2

.

9

5

0

6

3

.

2

7

2

7

2

.

5

3

0

8

7

.

8

3

9

1

3

1

.

6

2

9

1

3

3

.

8

2

5

1

3

9

.

4

8

4

1

4

1

.

3

7

5

1

4

9

.

6

1

8

1

5

4

.

8

4

6

1

5

5

.

6

0

3

1

6

2

.

7

1

3


image39.wmf
3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

%Transmittance

618

728

760

908

992

1092

1216

1252

1366

1438

1510

1622

1650

1738

2342

2362

2858

2938

3418


image40.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

f1 (ppm)

1

.

2

1

2

1

.

2

4

4

1

.

3

1

0

1

.

4

4

5

1

.

7

6

2

1

.

7

9

6

2

.

1

9

6

2

.

2

9

6

2

.

3

7

4

2

.

4

0

1

2

.

4

8

4

2

.

5

6

1

2

.

7

0

7

2

.

7

3

0

2

.

8

6

6

2

.

9

3

2

3

.

0

6

8

3

.

3

3

2

3

.

4

6

7

4

.

1

3

7

4

.

1

6

1

4

.

3

7

0

5

.

2

0

7

5

.

2

2

2

5

.

7

1

8

7

.

2

9

2

7

.

9

1

6

7

.

9

4

9

1

1

.

1

2

4


image41.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

f1 (ppm)

1

.

2

1

2

1

.

2

4

4

1

.

3

1

0

1

.

4

4

5

1

.

7

6

2

1

.

7

9

6

2

.

1

9

6

2

.

2

9

6

2

.

3

7

4

2

.

4

0

1

2

.

4

8

4

2

.

5

6

1

2

.

7

0

7

2

.

7

3

0

2

.

8

6

6

2

.

9

3

2

3

.

0

6

8

3

.

3

3

2

3

.

4

6

7

4

.

1

3

7

4

.

1

6

1

4

.

3

7

0

5

.

2

0

7

5

.

2

2

2

5

.

7

1

8

7

.

2

9

2

7

.

9

1

6

7

.

9

4

9

1

1

.

1

2

4


image42.emf
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)

4

.

3

4

4

9

.

8

3

0

1

3

.

9

2

0

2

4

.

1

0

3

2

6

.

4

8

8

2

9

.

5

9

6

3

0

.

3

8

5

3

1

.

2

3

0

3

6

.

2

4

4

3

9

.

1

8

4

3

9

.

3

9

3

3

9

.

6

0

2

3

9

.

8

1

0

4

0

.

0

1

9

4

0

.

2

2

8

4

0

.

4

3

8

6

1

.

2

5

6

6

3

.

2

6

0

7

2

.

5

4

2

8

7

.

8

4

4

1

3

1

.

6

3

9

1

3

3

.

8

7

9

1

3

9

.

4

7

3

1

4

1

.

2

0

5

1

4

9

.

7

2

7

1

5

8

.

5

5

1

1

6

2

.

8

6

8


image43.wmf
3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

40

45

50

55

60

65

70

75

80

85

90

95

100

%Transmittance

602

628

734

774

824

914

1020

1060

1094

1148

1216

1256

1338

1368

1440

1464

1480

1538

1576

1622

1658

1722

2340

2362

2858

2934

3332


image44.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5

f1 (ppm)

-20

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

1

.

2

1

4

1

.

3

1

6

2

.

2

0

6

2

.

3

8

6

2

.

4

9

0

2

.

5

7

3

2

.

7

1

3

2

.

8

7

4

2

.

9

3

4

3

.

0

8

1

3

.

3

2

7

3

.

5

6

8

3

.

7

4

6

3

.

8

8

6

4

.

0

8

1

4

.

1

6

6

4

.

2

5

8

4

.

3

7

5

4

.

5

1

7

4

.

8

0

3

4

.

8

6

2

5

.

2

1

9

5

.

6

9

4

7

.

1

9

4

7

.

2

8

7

7

.

9

2

9

1

1

.

1

0

3


image45.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0 11.5

f1 (ppm)

0

10

20

30

40

50

60

70

80

90

1

.

2

1

4

1

.

3

1

6

2

.

2

0

6

2

.

3

8

6

2

.

4

9

0

2

.

5

7

3

2

.

7

1

3

2

.

8

7

4

2

.

9

3

4

3

.

0

8

1

3

.

3

2

7

3

.

5

6

8

3

.

7

4

6

3

.

8

8

6

4

.

0

8

1

4

.

1

6

6

4

.

2

5

8

4

.

3

7

5

4

.

5

1

7

4

.

8

0

3

4

.

8

6

2

5

.

2

1

9

5

.

6

9

4

7

.

1

9

4

7

.

2

8

7

7

.

9

2

9

1

1

.

1

0

3


image2.wmf
4000

3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

8

16

24

32

40

48

56

64

72

80

88

96

%Transmittance

3438

3342

3006

2936

2876

1680

1562

1458

1428

1368

1346

1268

1192

1116

1086

1036

984

956

938

876

856

780

694

650

618

562


image46.emf
-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

9

.

6

9

0

1

2

.

3

3

0

2

6

.

5

2

3

2

9

.

7

5

1

3

0

.

4

4

6

3

9

.

5

3

8

3

9

.

7

4

7

3

9

.

9

5

6

4

0

.

1

6

4

4

0

.

3

7

3

6

3

.

1

1

1

6

5

.

1

5

4

7

2

.

5

3

3

7

8

.

0

7

5

8

0

.

6

3

2

8

1

.

7

7

6

8

5

.

1

4

5

8

7

.

8

4

0

1

1

5

.

5

4

5

1

3

1

.

5

2

5

1

3

3

.

8

8

0

1

3

9

.

4

7

7

1

4

1

.

3

7

8

1

4

9

.

7

9

0

1

5

8

.

5

7

0

1

6

2

.

8

6

6


image47.wmf
4000

3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

0

8

16

24

32

40

48

56

64

72

80

88

96

%Transmittance

628

736

774

824

850

864

888

1018

1058

1150

1216

1258

1340

1402

1440

1464

1480

1538

1574

1626

1696

2698

2856

2936

3050

3330


image48.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

f1 (ppm)

0

100

200

300

400

500

600

700

800

900

1

.

2

1

1

1

.

3

1

2

1

.

3

5

5

2

.

4

8

2

2

.

4

8

5

2

.

9

2

1

2

.

9

3

5

3

.

3

1

0

3

.

3

5

3

3

.

5

6

5

3

.

5

8

3

3

.

7

4

4

3

.

8

6

0

3

.

8

7

9

3

.

8

9

7

4

.

2

5

9

4

.

4

9

4

4

.

5

1

6

4

.

8

5

5

4

.

8

6

9

5

.

6

8

0

7

.

1

8

9

8

.

1

7

3

8

.

3

6

2


image49.emf
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11.0

f1 (ppm)

-5

0

5

10

15

20

25

30

35

40

45

50

55

60

1

.

2

1

1

1

.

3

1

2

1

.

3

5

5

2

.

4

8

2

2

.

4

8

5

2

.

9

2

1

2

.

9

3

5

3

.

3

1

0

3

.

3

5

3

3

.

5

6

5

3

.

5

8

3

3

.

7

4

4

3

.

8

6

0

3

.

8

7

9

3

.

8

9

7

4

.

2

5

9

4

.

4

9

4

4

.

5

1

6

4

.

8

5

5

4

.

8

6

9

5

.

6

8

0

7

.

1

8

9

8

.

1

7

3

8

.

3

6

2


image50.emf
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180

f1 (ppm)

-1000

0

1000

2000

3000

4000

5000

6000

7000

8000

9000

10000

11000

2

6

.

3

2

3

2

6

.

4

0

7

2

6

.

5

2

9

2

9

.

7

5

2

3

0

.

4

5

3

3

9

.

3

3

5

3

9

.

5

4

5

3

9

.

7

5

3

3

9

.

9

6

2

4

0

.

1

7

1

4

0

.

3

7

9

4

0

.

5

9

1

7

0

.

1

5

6

7

2

.

0

1

8

7

2

.

5

4

3

7

3

.

7

9

8

7

4

.

2

8

8

8

0

.

6

3

2

8

1

.

7

7

4

1

5

5

.

8

7

2

1

5

8

.

5

5

3


image3.emf
O

O

N

3

N

3

H

H

4


image4.wmf
3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

76

78

80

82

84

86

88

90

92

94

96

98

100

102

%Transmittance

3328

2950

2882

2500

2386

2346

2104

1476

1330

1286

1252

1188

1094

1026

952

916

846

798

770

686

660

610

554

470


image5.emf
O

O

N

N

N

N

N

N

O

O

H

H

5


image6.wmf
3500

3000

2500

2000

1500

1000

500

Wavenumber (cm-1)

78

80

82

84

86

88

90

92

94

96

98

100

%Transmittance

3980

3950

3920

3648

3124

2958

2884

2352

2304

1728

1680

1560

1422

1366

1276

1238

1184

1080

974

952

918

848

788

732

692

650

622

572

470


