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Figure S1. GC-EI MS (a) and LC-ESI-MS/MS analysis 

 

(a) GC-EI-MS analysis 

 

The crude product was dissolved in MeOH (200 μg/ml) and was analyzed on a Shimadzu GCMS-QP2010 

Ultra instrument equipped with a capillary column of Rxi® -5Sil MS (30 m × 0.25 mm i.d., 0.25 μm film 

thickness). Helium (He) gas was used as a mobile phase at a constant flow of 1.3 mL/min. The temperature 

was held at 150 °C for 5 min, then increased to 300 at 4 °C/min, maintaining the last temperature for 5 min. 

The temperature of the ion source was 250 °C. EI-MS spectra (m/z 35 ~ 500) were recorded with a scan 

event time of 0.3 s. Electron energy was 70 eV. The raw data was saved into netCDF format in the GCMS 

solution software and then was converted into mzXML format by ProteoWizard MSConvert 3. The TIC 

chromatography was extracted using MZMine2.  
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(b) LC-QTOF-MS/MS analysis 

 

The crude product was analyzed by AB SCIEX TripleTOF5600+ equipped with a Shimadzu UPLC (LC-

30A）Shim-pack XR-ODS (100 mm × 2.1 mm, 1.7 μ m) column. The temperature was maintained at 30 ° 

C. Mixtures of H2O (A), and MeOH (B) were eluted at the flow rate of 0.3 mL/min with a linear gradient 

of 10 ~ 100% B (0 − 17 min). The samples (200 μg/mL in MeOH, 2 μ L portions were injected) were 

analyzed in data-dependent acquisition (DDA) mode. The full MS survey scan was performed for 150 ms 

in the range of m/z 100 ~ 2000; The collision energy was set as 40 eV. The raw data were converted to the 

mzXML format with MSConvert 3.0. The TIC chromatography was extracted using MZMine2 with m/z 

range 100~1500. 
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Figure S2: NMR and HR-MS spectra 
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Compound 5a 
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Compound 1b 
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 +TOF MS: 0.1028 min from Sample 1 (ZQYDW2018605-13) of ZQYDW2018605-13.wiff
a=7.02817108842970560e-004, t0=2.44947859019599900e-001 (DuoSpray ()), Noise Filtered

Max. 5.9e5 cps.
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Compound 3b 

Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

6.203.171.208.263.972.111.041.021.010.981.041.00

CHLOROFORM-d
M04(s)

M05(s)

M11(s)

M12(s)

M03(d)

M01(d) M02(dd)

M10(m)

M08(m)

M06(m)

M07(m) M09(m)

8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

5
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4
8
.1

4

7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

4
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

3
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.5

1
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

3
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1
7
.3

1 4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.9

2
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8
4
.8

8

2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.8

0
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9
2
.7

9 2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.7

7
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

8
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

6
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.4

4
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9
2
.1

9 2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6
2
.1

6 2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

5
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
2
.1

2
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

3
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.9

1
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

4
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.7

2
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9
1
.6

9

1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

6
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4
1
.6

4

1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

9
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8
1
.4

8

1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.3

0
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8
1
.2

8

1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
1
.0

1
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9
0
.9

9

3b 1H-NMR

H

H

O

H

O

O

Cl

3b

 

  



30 
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 +TOF MS: 0.0685 min from Sample 1 (ZQYDW2018605-15) of ZQYDW2018605-15.wiff
a=7.02817832386131380e-004, t0=2.37887861559863250e-001 (DuoSpray ()), Noise Filtered

Max. 1.7e5 cps.
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Compound 4b 

Chemical Shift (ppm)
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 +TOF MS: 0.1030 min from Sample 1 (ZQYDW2018605-12) of ZQYDW2018605-12.wiff
a=7.02816600388296680e-004, t0=2.44251935511983490e-001 (DuoSpray ()), Noise Filtered
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DEPT135 and 13C NMR
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 +TOF MS: 0.1029 min from Sample 1 (ZQYDW2018605-16) of ZQYDW2018605-16.wiff
a=7.02818129725887490e-004, t0=2.29402650139454240e-001 (DuoSpray ())

Max. 4.0e5 cps.

410.0 410.5 411.0 411.5 412.0 412.5 413.0 413.5 414.0
m/z, Da

1.10e4
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Compound 1c 

YDW84-3 H.ESP

Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

3.193.143.241.052.031.190.941.011.021.221.240.930.981.012.301.191.041.061.091.061.01
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Chemical Shift (ppm)
160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16

DEPT135 and 13C NMR
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 +TOF MS: 0.1201 min from Sample 1 (ZQYDW2018605-9) of ZQYDW2018605-9.wiff
a=7.02814061179297590e-004, t0=2.81225204226671020e-001 (DuoSpray ()), Noise Filtered

Max. 1.8e5 cps.

150 200 250 300 350 400 450 500 550 600 650
m/z, Da
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Compound 2c 

H

H

O
O

H

O

Br

2c

2c 1H-NMR

Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0

3.103.042.900.894.990.971.171.090.931.931.081.041.020.920.990.980.890.900.85
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 +TOF MS: 0.0686 min from Sample 1 (ZQYDW2018605-8) of ZQYDW2018605-8.wiff
a=7.02811834203009860e-004, t0=2.54870050016521580e-001 (DuoSpray ()), Noise Filtered

Max. 1.9e5 cps.
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Compound 3c 
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Chemical Shift (ppm)
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 +TOF MS: 0.0686 min from Sample 1 (ZQYDW2018605-10) of ZQYDW2018605-10.wiff
a=7.02814786309183190e-004, t0=2.65603868838326210e-001 (DuoSpray ()), Noise Filtered

Max. 2.0e5 cps.
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 +TOF MS: 0.0687 min from Sample 1 (ZQYDW2018605-7) of ZQYDW2018605-7.wiff
a=7.02809713053344550e-004, t0=2.54920733401824250e-001 (DuoSpray ()), Noise Filtered

Max. 1.9e5 cps.
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 +TOF MS: 0.0857 min from Sample 1 (ZQYDW2018605-11) of ZQYDW2018605-11.wiff
a=7.02815473445088440e-004, t0=2.41797039599734590e-001 (DuoSpray ())

Max. 6.2e5 cps.
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Compound 6 

MSJ 96-2 H.ESP

Chemical Shift (ppm)
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
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Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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HR-ESI-MS 

 

  

 +TOF Product (795.6): Exp 8, 0.1438 min from Sample 1 (96-2) of 96-2.wiff
a=7.02823924135678560e-004, t0=3.22113720820207780e-001 (DuoSpray ())

Max. 4.0e4 cps.
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Compound 7 

Chemical Shift (ppm)
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13C-NMR and DEPT135 

Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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F2 Chemical Shift (ppm)
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HR-ESI-MS 

 

 +TOF Product (779.4): Exp 8, 0.1250 min from Sample 1 (97-2) of 97-2.wiff
a=7.02827095378124720e-004, t0=4.82636389161351040e-001 (DuoSpray ())

Max. 2.4e4 cps.
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