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IR spectra of compounds 3a 

4
4

9
.

7
0

5
1

9
.

4
7

5
8

9
.

2
4

6
1

4
.

1
6

6
8

1
.

1
5

7
5

4
.

1
57
7

0
.

4
6

7
7

6
.

2
2

8
3

9
.

9
3

8
6

7
.

2
2

9
2

6
.

9
2

9
5

7
.

8
1

9
9

8
.

7
1

1
0

2
3

.
5

2
1

0
4

3
.

3
7

1
1

2
8

.
6

5

1
2

6
1

.
4

5
1

2
9

2
.

9
3

1
3

4
4

.
8

7
1

3
7

0
.

4
0

1
3

9
6

.
7

0
1

4
5

7
.

2
3

1
4

8
9

.
1

6

1
5

7
4

.
8

2
1

6
0

7
.

7
8

1
6

3
5

.
9

9
1

6
9

5
.

2
1

1
7

8
5

.
8

1
1

8
1

1
.

3
4

1
8

4
1

.
9

9
1

9
2

0
.

3
0

1
9

5
4

.
3

5

2
1

6
0

.
3

5

2
3

5
2

.
7

3

2
4

4
8

.
0

7

2
8

7
7

.
0

9
2

9
4

0
.

0
9

2
9

7
2

.
4

3
2

9
8

9
.

4
63
0

5
5

.
8

5
3

0
7

9
.

6
9

3
3

0
0

.
3

3

- 0

 10

 20

 30

 40

 50

 60

 70

 80

 90

 100

%
透

过
率

 1000    2000    3000   
波数 ( c m- 1)  

IR spectra of compounds 3b 
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IR spectra of compounds 3c 
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IR spectra of compounds 3d 
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IR spectra of compounds 3e 
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IR spectra of compounds 3f 
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IR spectra of compounds 3g 
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IR spectra of compounds 3h 
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IR spectra of compounds 3i 
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IR spectra of compounds 3j 
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IR spectra of compounds 3k 

5
6

4
.

5
0

6
0

1
.

8
7

6
3

4
.

5
6

6
5

4
.

3
1

7
2

8
.

0
4

7
4

9
.

5
0

7
6

7
.

5
2

8
0

8
.

5
5

8
4

7
.

1
8

8
8

7
.

8
6

9
3

2
.

7
1

9
5

6
.

9
6

1
0

2
7

.
2

2
1

0
9

0
.

3
0

1
1

2
6

.
1

7
1

1
4

6
.

2
7

1
1

6
5

.
0

5
1

2
1

0
.

4
4

1
2

6
7

.
6

5
1

3
3

5
.

1
1

1
3

7
5

.
7

0

1
4

7
8

.
5

8
1

5
1

7
.

7
6

1
5

7
1

.
9

6
1

6
1

9
.

3
0

1
7

2
1

.
0

9

2
3

6
5

.
4

2
2

4
4

3
.

9
3

2
4

9
1

.
5

9
2

5
4

7
.

6
6

2
6

0
0

.
9

3
2

6
5

7
.

0
1

2
6

9
9

.
0

7

2
8

0
5

.
6

1
2

8
6

8
.

4
4

2
9

3
6

.
4

2
2

9
8

5
.

0
5

3
4

2
6

.
5

3

 5 0

 55

 60

 65

 70

 75

 80

 85

 90

 95

 100

 105

 110

 115

 120

%
透

过
率

 1000    2000    3000    4000   
波数 ( c m- 1)  

IR spectra of compounds 3l 
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1H-NMR and 13C-NMR of compounds 3a–3l 

1H-NMR and 13C-NMR of compounds 3a 
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1H-NMR and 13C-NMR of compounds 3b 
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1H-NMR and 13C-NMR of compounds 3c 
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1H-NMR and 13C-NMR of compounds 3d 
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1H-NMR and 13C-NMR of compounds 3e 
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1H-NMR and 13C-NMR of compounds 3f 
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1H-NMR and 13C-NMR of compounds 3g 
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1H-NMR and 13C-NMR of compounds 3h 
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1H-NMR and 13C-NMR of compounds 3i 
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1H-NMR and 13C-NMR of compounds 3j 
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1H-NMR and 13C-NMR of compounds 3k 

11 10 9 8 7 6 5 4 3 2 1 0 ppm
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1H-NMR and 13C-NMR of compounds 3l 

10 9 8 7 6 5 4 3 2 1 ppm
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19F-NMR of compounds 3d 

-200-180-160-140-120-100-80-60-40-200 ppm

-
8
7
.
1
5
3

XCL-2012-cdl-19
19F
CDCl3
338/XCL

 

HRMS of compounds 3a-3l 

HRMS of compounds 3a 
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HRMS of compounds 3b 

 

HRMS of compounds 3c 
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HRMS of compounds 3d 

 

HRMS of compounds 3e 
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HRMS of compounds 3f 

 

HRMS of compounds 3g 

xcl-12

m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

%

0

100

XCL-12 3 (0.056) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:34) TOF MS ES+ 
1.30e3341.0610

301.0710

302.0753

342.0660
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HRMS of compounds 3h 

 

HRMS of compounds 3i 

xcl-13

m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

%

0

100

XCL-13 11 (0.204) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:22) TOF MS ES+ 
1.10e3325.0666

285.0755

274.2763
286.0780

326.0747
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HRMS of compounds 3j 

xcl-15

m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

%

0

100

XCL-15-1 37 (0.689) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:45) TOF MS ES+ 
1.15e3327.0455

287.0530

274.2756

269.1584
243.0273

207.1648
171.1913 218.2136

246.2447
259.0225

302.3081

390.1530

328.0500

330.3367

346.3333356.3519

500.3014
391.1562

510.1684

 

HRMS of compounds 3k 
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HRMS of compounds 3l 

xcl-14

m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

%

0

100

XCL-14 31 (0.577) AM (Cen,2, 80.00, Ht,5000.0,0.00,1.00); Sm (Mn, 2x3.00); Cm (1:31) TOF MS ES+ 
1.60e3361.0663

321.0762

274.2779

285.0782
318.3033

322.0834

362.0709

377.0445

 


