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Table S1 Optimization of reaction conditions
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CH2Cl2-CH3CN-H2O
(1 : 1 : 2)

NaOCl

2a 3a

1H NMR of compound 3a

Entry NaClO
(equiv.)

RuCl3.3H2O
(equiv.)

Concentration
(mmol/mL)

Yield 
(%)

1 4.0 0.001 0.20 89
2 4.0 0.005 0.20 92
3 4.0 0.01 0.20 92
4 1.0 0.005 0.20 11
5 2.0 0.005 0.20 20
6 3.0 0.005 O.20 55
7 5.0 0.005 0.20 92
8 6.0 0.005 0.20 92
9 4.0 0.005 0.11 90

10 4.0 0.005 0.08 88
11 4.0 0.005 0.06 82
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1H NMR of compound 3b

1H NMR of compound 3c
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1H NMR of compound 3d

1H NMR of compound 3e
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1H NMR of compound 4a

1H NMR of compound 4b
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1H NMR of compound 4c

13C NMR of compound 4c
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19F NMR of compound 4c

HRMS of compound 4c
1 #867 RT: 8.45 AV: 1 NL: 1.61E8
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 4d

13C NMR of compound 4d
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HRMS of compound 4d
2 #1001 RT: 9.77 AV: 1 NL: 2.23E9
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 4f

13C NMR of compound 4f
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HRMS of compound 4f
3 #1289 RT: 12.54 AV: 1 NL: 4.34E5
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 4g

HRMS of compound 4g
4 #1193 RT: 11.63 AV: 1 NL: 1.63E9
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 4h 

13C NMR of compound 4h
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HRMS of compound 4h
5 #1153 RT: 11.24 AV: 1 NL: 2.50E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 5b

13C NMR of compound 5b
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HRMS of compound 5b
7 #1077 RT: 10.51 AV: 1 NL: 2.98E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 5c

19F NMR of compound 5c
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HRMS of compound 5c
6 #903 RT: 8.81 AV: 1 NL: 3.73E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 5d

HRMS of compound 5d
8 #1009 RT: 9.86 AV: 1 NL: 6.78E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 5e 

 

13C NMR of compound 5e
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HRMS of compound 5e
9 #1051 RT: 10.26 AV: 1 NL: 5.53E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 5f

HRMS of compound 5f
10 #1253 RT: 12.22 AV: 1 NL: 1.89E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 5g  

13C NMR of compound 5g
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HRMS of compound 5g
11 #1185 RT: 11.57 AV: 1 NL: 5.87E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 5h

HRMS of compound 5h
12 #1119 RT: 10.93 AV: 1 NL: 1.10E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 6a 

13C NMR of compound 6a
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19F NMR of compound 6a

HRMS of compound 6a
35 #953 RT: 9.31 AV: 1 NL: 1.70E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 6b  

13C NMR of compound 6b
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HRMS of compound 6b
36 #1005 RT: 9.82 AV: 1 NL: 2.06E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 6c

HRMS of compound 6c
37 #1181 RT: 11.52 AV: 1 NL: 5.16E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 6d  

13C NMR of compound 6d
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19F NMR of compound 6d

HRMS of compound 6d
38 #1135 RT: 11.08 AV: 1 NL: 4.92E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 6e  

13C NMR of compound 6e
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HRMS of compound 6e
39 #1177 RT: 11.48 AV: 1 NL: 1.88E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 6f

HRMS of compound 6f
40 #1165 RT: 11.38 AV: 1 NL: 2.83E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 6g

13C NMR of compound 6g
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HRMS of compound 6g
41 #1239 RT: 12.08 AV: 1 NL: 3.47E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 6h

HRMS of compound 6h
44 #1123 RT: 10.98 AV: 1 NL: 6.87E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 6i 

 

13C NMR of compound 6i
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HRMS of compound 6i
43 #1097 RT: 10.71 AV: 1 NL: 6.76E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 6j

HRMS of compound 6j
42 #1229 RT: 11.98 AV: 1 NL: 1.30E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 7a 

13C NMR of compound 7a
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19F NMR of compound 7a

HRMS of compound 7a
45 #943 RT: 9.23 AV: 1 NL: 3.49E9
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 7b

13C NMR of compound 7b
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HRMS of compound 7b
46 #1005 RT: 9.83 AV: 1 NL: 1.01E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 7c

HRMS of compound 7c
13 #1155 RT: 11.28 AV: 1 NL: 6.99E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 7d

13C NMR of compound 7d
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19F NMR of compound 7d

HRMS of compound 7d
14 #1153 RT: 11.27 AV: 1 NL: 1.09E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 7e

13C NMR of compound 7e



S50

HRMS of compound 7e
15 #1167 RT: 11.41 AV: 1 NL: 8.08E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 7f

HRMS of compound 7f
16 #1153 RT: 11.28 AV: 1 NL: 2.81E7
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 7g

13C NMR of compound 7g



S53

HRMS of compound 7g
17 #1233 RT: 12.05 AV: 1 NL: 5.79E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]

694 696 698 700 702 704 706 708 710 712 714 716 718 720 722 724 726 728 730
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

714.3219

715.3254

723.6007

708.9762
716.3275 723.1432

724.9497
707.1687

726.1397701.4091 703.6324 717.3269694.4929 709.9793 718.9554 729.3384726.9502695.9069 711.9285

1H NMR of compound 7h

5N
O

S

7g



S54

13C NMR of compound 7h

HRMS of compound 7h
20 #1103 RT: 10.81 AV: 1 NL: 1.23E9
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 7i

13C NMR of compound 7i



S56

HRMS of compound 7i
19 #1089 RT: 10.66 AV: 1 NL: 5.14E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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13C NMR of compound 7j

HRMS of compound 7j
18 #1189 RT: 11.63 AV: 1 NL: 5.66E6
T: FTMS + p ESI Full ms [150.0000-2000.0000]
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1H NMR of compound 8a

13C NMR of compound 8a
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HRMS of compound 8a
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13C NMR of compound 8b

HRMS of compound 8b
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