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1. Synthesis protocol of 15 and 16 
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Scheme S1 Synthesis route of compound 15

Synthesis procedure of compound 15 was quite similar to QA N-Chloramines 1, [1] so 
we herein only present the 1H NMR data of 15 and 16.

2. NMR spectra analysis of 15 and 16
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Fig. S1 1H NMR spectra of compound 16

Compound 16 1H NMR (D2O, 500 MHz, δ) 3.51 (t, J = 6.5 Hz, 2H), 3.09-3.18 (m, 

8H), 1.92-2.01 (m, 2H), 1.49-1.60 (m, 6H), 1.35 (s, 6H), 1.22-1.33 (m, 6H), 0.86 (t, J 

= 7.5 Hz, 9H); 13C NMR (D2O, 126 MHz, δ) 180.7, 157.0, 59.3, 58.5, 55.3, 35.4, 23.6, 

23.3, 20.5, 19.1, 12.9.
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Fig. S2 1H NMR spectra of compound 15

Compound 15 1H NMR (D2O, 500 MHz, δ) 3.58 (t, J = 6.5 Hz, 2H), 3.09-3.19 (m, 
8H), 1.93-2.02 (m, 2H), 1.48-1.62 (m, 6H), 1.41 (s, 6H), 1.20-1.39 (m, 6H), 0.85 (t, J 
= 7.5 Hz, 9H); 13C NMR (D2O, 126 MHz, δ) 176.8, 155.4, 66.4, 58.4, 55.1, 36.6, 232, 
21.1, 20.3, 19.1, 12.9.

13C NMR spectra analysis of 5 and 13

Fig. S3 13C NMR data of QP N-Chloramine 5 and its precursor 13  
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4 Original NMR data
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The 1H NMR of compound 14
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The 1H NMR of compound 3

-100102030405060708090100110120130140150160170180190200210

f1 (ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600

2800Apr20-2015.1100.fid

shiqingzhao YC-3

qiaoweihong 1
2
.
5
5

1
2
.
7
8

1
5
.
3
3

1
5
.
7
2

1
7
.
3
6

1
7
.
7
4

1
9
.
6
2

1
9
.
6
5

2
0
.
9
2

2
1
.
0
4

2
2
.
0
6

2
2
.
7
0

2
2
.
7
3

2
2
.
8
4

2
3
.
1
9

2
3
.
3
1

2
3
.
4
1

2
3
.
5
2

2
5
.
9
9

2
9
.
6
5

2
9
.
8
7

3
7
.
6
6

3
9
.
6
7

3
9
.
8
1

4
2
.
5
1

6
6
.
2
5

6
6
.
3
5

1
5
5
.
5
5

1
7
7
.
0
0

The 13C NMR of compound 3



17

0.20.40.60.81.01.21.41.61.82.02.22.42.62.83.03.23.43.63.84.0

f1 (ppm)

-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

4
.
2
0

1
.
0
2

7
.
1
8

3
.
0
2

1
.
1
3

3
.
5
9

0
.
8
7

0
.
7
9

0
.
8
1

0
.
8
2

0
.
8
4

1
.
1
4

1
.
1
9

1
.
2
0

1
.
2
1

1
.
2
2

1
.
2
3

1
.
2
4

1
.
2
5

1
.
3
1

1
.
3
2

1
.
3
4

1
.
3
5

1
.
3
6

1
.
3
8

1
.
3
9

1
.
4
1

1
.
4
2

1
.
4
3

1
.
4
4

1
.
4
5

1
.
4
5

1
.
4
7

1
.
4
8

1
.
5
1

1
.
5
3

1
.
5
4

1
.
5
6

2
.
0
2

2
.
0
3

2
.
0
4

2
.
0
5

2
.
0
6

2
.
0
6

2
.
0
7

2
.
0
8

2
.
0
9

3
.
4
6

3
.
4
8

3
.
4
9

2
7, 8 3, 4, 5 ,8, 9, 10

1

11

The 1H NMR of compound 4
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The 1H NMR of compound 5
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The 1H NMR of compound 6
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The 31P NMR of compound 11

The 31P NMR of compound 3
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The 31P NMR of compound 12

The 31P NMR of compound 4
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The 31P NMR of compound 13

The 31P NMR of compound 5
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The 31P NMR of compound 14

The 31P NMR of compound 6


