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H and ¥C{*H} NMR spectra of thioethers
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Figure S1. *H (a) and 3C{*H} (b) NMR spectra of compound 8 (CDCls).
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Figure S2. 'H (a) and *C{*H} (b) NMR spectra of compound 9 (CDCls).
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Figure S3. 'H (a) and *C{*H} (b) NMR spectra of compound 10 (CDCls).
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Figure S4. 'H (a) and *C{*H} (b) NMR spectra of compound 11 (CDCls).
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Figure S5. *H (a) and **C{*H} (b) NMR spectra of compound 12 (CDCls).
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Figure S6. *H (a) and **C{*H} (b) NMR spectra of compound 13 (CDCl5).
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Figure S7. *H (a) and **C{*H} (b) NMR spectra of compound 15 (CDCl5).
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Figure S8. 'H (a) and **C{*H} (b) NMR spectra of compound 16 (CDCls).
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Figure S9. *H (a) and *C{*H} (b) NMR spectra of compound 17 (CDCls).
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Figure S10. *H (a) and BC{*H} (b) NMR spectra of compound 18 (CDCls).
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H and BC{*H} NMR spectra of sulfones
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Figure S11. H (a) and *C{*H} (b) NMR spectra of compound 20 (CDCls).
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Figure S12. *H (a) and *C{*H} (b) NMR spectra of compound 21 (CDCls).
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Figure S13. *H (a) and BC{*H} (b) NMR spectra of compound 22 (CDCls).
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Figure S14. H (a) and *C{*H} (b) NMR spectra of compound 23 (CDCls).
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Figure S15. H (a) and *C{*H} (b) NMR spectra of compound 24 (CDCls).
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Figure S16. *H (a) and *C{*H} (b) NMR spectra of compound 25 (CDCls).
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Figure S17. H (a) and *C{*H} (b) NMR spectra of compound 27 (CDCls).
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Figure S18. H (a) and *C{*H} (b) NMR spectra of compound 28 (CDCls).
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Figure S19. H (a) and *C{*H} (b) NMR spectra of compound 29 (CDCls).
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Figure S20. *H (a) and BC{*H} (b) NMR spectra of compound 30 (CDCls).
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IR spectra of thioethers
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Figure S21. IR spectra of thioethers 8-18.



IR spectra of sulfones
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Figure S22. IR spectra of sulfones 20-30.



Mass spectra of thioethers

a) 32
Mass Spectrum SmartFormula Report
Analysis Info Acquisition Date  2018/04/19 15:25:52
Analysis Name D:\Data\User
Method Icms_esi_pos_low.m Operator BDAL@DE
Sample Name  HcCl1 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. A +MS, 0.3min #18
x104]
31 4370713
] 276.9486
21 Cl S
i 853.1608
1 -
i ap “l \f El_lm it | ll , - N - : . : . : i : i : . :
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

437.0713 1 C20H24CI2NaO3S 437.0715 0.6 5.4 1 100.00 7.5 even ok




b)

33

Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name D:\Data\User

Method Icms_esi_pos_low.m
Sample Name ZR-C1
Comment

Acquisition Date 2018/03/03 15:22:04

Operator
Instrument

BDAL@DE
micrOTOF I

8213750.10448

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. ] +MS, 0.2min #10
x104]
5] 483.0168
4
. 322.8915 Br
2] 941.0705
1
xlmnlmnlul Ihll L lI In A.l:h "™ In | : : . : : . : :
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule
481.0208 1 C20H24BrCINaO3S 481.0210 0.4 17.9 1 100.00 7.5 even ok



Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name

Acquisition Date 2018/03/13 14:35:50
D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE
Sample Name  ZR-K2 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens.. +MS, 0.1min #8
x109]
] 302.9502
157
] 463.0736
] CHs N
1.07
] 901.1693
0.5
] { l 684.2128
00 . " LlnlL Ly |n|‘ kll I\ l' Rie 4 ol : i : : . : : . : : :
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma # mSigma Score rdb ee P Conf N-Rule
461.0762 1 C21H27BrNaO3S 461.0756 -1.3 9.5 1 100.00 7.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 2018/03/03 15:22:04
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name ~ ZR-D1 Instrument micrOTOF Il 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS, 0.2min #9
x104]
] 483.0167
57
4
] Cl S
3 322.8925
23 941.0663
11
OE b ..Lu AT
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

481.0215 1 C20H24BrCINaO3S 481.0210 -1.0 22.4 1 100.00 7.5 even ok



Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 2018/06/16 12:16:27
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  R6 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens.] +MS, 0.4min #24
5000
1 366.8440
4000
] 526.9725
3000 Br >
1 268.8936
20007 769.7678
1000
] 1086.9616
0- S ——— — ; ; — .
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

524.9710 1 C20H24Br2NaO3S 524.9705 -0.9 96.0 1 100.00 7.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name

Method
Sample Name
Comment

Acquisition Date 2018/03/22 12:35:47

D:\Data\User

Icms_esi_pos_low.m Operator BDAL@DE

Rg-J3

Instrument micrOTOF Il 8213750.10448

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens._ +MS, 0.2min #8
x104
6 415:4106
4_
i 807.2411
2_
217.1051
il .l i llm. bk Il lu. 610:‘ 745 al " 1458‘9928
200 400 600 80 1000 1200 1400 1600 1800 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule
415.1106 1 C21H25CINaO3S 415.1105 -0.1 18.8 1 100.00 85 even ok




38

Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name D:\Data\User

Method Icms_esi_pos_low.m
Sample Name  Rg-B2
Comment

Acquisition Date 2018/03/22 11:18:43

Operator
Instrument

BDAL@DE

micrOTOF Il 8213750.10448

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens..A +MS, 0.2min #12
X104
7 481.0006
1.0
0.8+
0.6+
J 217.1043 360.3246
041 769.9688 a9 0475
0.2 1459.1068
0.04 o \ L . 1885.5874
' 200 400 600 800 1000 1200 1400 1600 1800 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule
479.0062 1 C20H22BrCINaO3S 479.0054 -1.6 16.6 1 100.00 85 even ok
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/03/27 9:51:04
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  Rg-S3 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens.4 +MS, 0.3min #17
x104
] 461.0586
2.54
2.0
1.5
: 897.1431 CH;;A@*S
1.0
] 217.1025
0.5
005 ll: — i y b T o T T T T T — T T T T T
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

459.0599 1 C21H25BrNaO3S 459.0600 0.2 34.8 1 100.00 8.5 even ok




)
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name D:\Data\User

Method Icms_esi_pos_low.m
Sample Name  Faz-L1
Comment

Acquisition Date 2018/03/23 15:12:45

Operator
Instrument

BDAL@DE
micrOTOF I

8213750.10448

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens ] +MS, 0.2min #9
x104
1.0 217.1032
] 481.0039 Br
0.8
061 cl @ S
0.4
1 769.8515 937.0370
0.2
1458.8667
0.0- _..l.lml.h TPPAPITIT RV e L : : l : . : N :
200 400 600 800 1000 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule
479.0056 1 C20H22BrCINaO3S 479.0054 -0.4 1 100.00 85 even ok



k) 41

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/03/26 11:45:19
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  Faz-T1 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens.: +MS, 0.8min #44
5000
] 524.9550
4000
30001 334.8643
20004
1000
200 400 600 800 1000 1200 1400 1600 1800 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule
5229556 1 C20H22Br2NaO3S 522.9549 -1.4 20.1 1 100.00 85 even ok

Figure S23. Mass spectra of thioethers 8—18.




Mass spectra of sulfones
a) 42

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/06/16 12:05:09
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name R10 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS, 0.4min #22
x104
1.0 469.0614
0.8
0.6
0.4
1 279.0935
0.21 769.7455 917.1474
1 1884.9823
0.0- “L:“‘“l l .10861?141 . . ’ . . . —L ;
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

469.0614 1 C20H24CI2NaO5S 469.0614 0.0 51.2 1 100.00 7.5 even ok




b) 43

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/03/05 14:13:22
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  ZR-E2 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS, 0.2min #9
x104
6 515.0081
4+
2_
149.0242 1007.0329
0- O W
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

513.0110 1 C20H24BrCINaO5S 513.0109 -0.3 21.2 1 100.00 7.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/03/13 14:51:30
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  ZR-I1 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens +MS, 0.3min #15
x104 |
08 493.0659
0.6
| CHS@ ¥
/
041 217.1045
E 340.8849 769.8856
0.2 965.1760
0.0- m:lm bbb T . o desy L T T T 1 T T T T T T
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

493.0659 1 C21H27BrNaO5S 493.0655 -0.8 35.2 1 100.00 7.5 even ok




d)
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name

Method

Sample Name

D:\Data\User

Icms_esi_pos_low.m

Comment

ZR-F1

Acquisition Date 2018/03/05 14:13:22

Operator BDAL@DE
Instrument micrOTOF Il 8213750.10448

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens.] +MS, 0.1min #7
x104]
1 515.0078
57
43 \
3
2
1 140.0045 1005.0258
05 Ll L AT R
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

513.0106

1 C20H24BrCINaO5S 513.0109

0.5

17.3 1 100.00 7.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info

Analysis Name

Method

Sample Name

D:\Data\User

Icms_esi_pos_low.m

Comment

ZR-Al

Acquisition Date 2018/03/13 14:47:13

Operator BDAL@DE
Instrument micrOTOF Il 8213750.10448

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200+ «C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. | +MS, 0.2min #11
x104] o
1 769.8849
1.0 Br
0.5. 413.2671 0
1 558.9592 Br S
0.6 A\
] 217.1030 00
0.4 :
0.2
1 1094.9518
0.0_ T A v‘ . T "ll T T T L T - T T T T T
200 400 600 800 1000 1200 1400 1600 1800 m/z

Meas. m/z #

lon Formula m/z  err [ppm]
556.9610 1 C20H24Br2NaO5S 556.9603

-11

mSigma # mSigma Score rdb ee P Conf N-Rule
31.7 1 100.00 7.5 even ok
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Analysis Info Acquisition Date  3/30/2017 4:18:23 PM
Analysis Name D:\Data\User Data\Regina\SR1_1-1_01_701.d
Method lcms_esi_pos_low.m Operator BDAL@DE
Sample Name  SR1 : Instrument micrOTOF Il 8213750.10448
Comment
Acquisition Parameter » oo
Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200 °C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset -500 V Set Divert Valve Waste
Intens. +MS, 0.1min #5
x1 04_
447:4026
|
6_
4_
871.?244
2] 646.2081 l
IO (T W O e e eI LT
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule

4471026 1 C21H25CINaO5S 447.1003 -5.1 13.0 1 100.00 85 even ok



h) 48

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/03/22 12:31:02
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  Rg-Z1 Instrument micrOTOF I 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. +MS, 0.2min #10
x1044
3 i 512.9937
2 |

1 360.3220
1 7609162 00429 1458.9672
0- A, T sy T T T T T T e T T T T T
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

510.9956 1 C20H22BrCINaO5S 510.9952 -0.9 10.4 1 100.00 8.5 even ok
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Mass Spectrum SmartFormula Report

Analysis Info
Analysis Name D:\Data\User

Acquisition Date 2018/03/23 15:08:58

Method Icms_esi_pos_low.m Operator BDAL@DE
Sample Name  Rg-G1 Instrument micrOTOF I 8213750.10448
Comment
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200« <C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. ] +MS, 0.2min #13
x104
] 493.0479
2.0
157
1.0
] 217.1030
051 961.1016
00 i ||||u| Il ln“ lljnlmm.u Il b Ilu- (1 .‘I I i '769_182'89 . ; . ; . ; . ; . ;
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err [ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

491.0498 1 C21H25BrNaO5S 491.0498 0.1

12.0

1 100.00 8.5 even ok




) 50
Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date  2018/03/23 15:24:02
Analysis Name D:\Data\User

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name  Faz-X6 Instrument micrOTOF Il 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200+ «C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. | +MS, 0.1min #7
x1041
1 512.9947
3_
5]
1 -
261.1305
l 769.8589 40010138
. .1“ ot o o t4seeres
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma # mSigma Score rdb ee P Conf N-Rule

510.9950 1 C20H22BrCINaO5S 510.9952 0.4 30.8 1 100.00 8.5 even ok
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Analysis Info Acquisition Date  3/30/2017 4:37:27 PM
Analysis Name D:\Data\User Data\Regina\SR6_1-6_01_706.d

Method Icms_esi_pos_low.m Operator BDAL@DE

Sample Name ~ SR6 : ‘ Instrument micrOTOF Il 8213750.10448
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 3.0 Bar
Focus Not active Set Dry Heater 200 °C
Scan Begin 50 m/iz Set Capillary 4500 V Set Dry Gas 10.0 I/min
Scan End 2000 m/z Set End Plate Offset  -500 V Set Divert Valve Waste
Intens. | +MS, 0.2min #12
& = 556.9489
6000
4000 ®
321.1481
2000 '
1 1088.9173
0- - - um— T JT T Y T T T T T y T
200 400 600 800 1000 1200 1400 1600 1800 m/z
Meas. m/z # lon Formula m/z emr [pprh] mSigma #mSigma Score rdb e Conf N-Rule
5549487 1 C20H22Br2NaO5S 554.9447 7.2 236 1+ 100.00 85 even ok

Figure S24. Mass spectra of sulfones 20-30.




52

Single crystal X-ray analysis
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Figure S25. Molecular structure of thioethers 8 (a), 11 (b) and 18 (c) in the crystal.
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Figure S26. Molecular structure of sulfones 24 (a), 27 (b), 28 (c) and 30 (d) in the crystal.
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Table S1. Crystal data, data collection and structure refinement details for crystals 5a, 7, 8, 11, 16,

18, 19, 24, 26-28 and 30

Compound 5a 7 8 11 16 18
Empirical
formula C14H13C|203 C21H27C|035 Conz4C|2038 C20H24BI’C|035 C,1H25BrOsS CooH2:Br,03S
Formula weight 305.18 394.93 415.35 459.81 437.37 502.24
Crystal system orthorhombic | orthorhombic monoclinic monoclinic trigonal monoclinic
Space group P21212:1 P21212:1 P21 P2 P3; P2:
a/A 7.384(4) 10.274(5) 6.637(3) 6.7968(4) 15.742(7) 7.2279(19)
b/A 7.920(4) 10.768(5) 8.087(3) 8.0082(4) 15.742(7) 29.569(8)
c/A 25.943(13) 19.382(9) 19.288(8) 18.6589(11) 7.496(14) 10.475(3)
o 90 90 90 90 90 90
B 90 90 92.015(5) 91.688(4) 90 109.608(7)
Y 90 90 90 90 120 90
Volume, A3 1517.2(14) 2144.3(17) 1034.6(7) 1015.17(10) 1609(4) 2108.9(10)
Zand 2’ 4and 1 4and 1 2and 1 2and 1 3and1 4and 2
Calculated 1.336 1.223 1.333 1.504 1.354 1582
density, g cm
Absorption
coefficient, 0.429 0.292 0.431 2.276 2.030 3.959
mmt
F(000) 640 840 436 472 678 1008
©Orange fordata | 70109800 | 21°1028.0° | 2.1°1028.0° | 3.7°1028.0° | 3.0°t027.0° 3.6,27.0
collection
-9<h<g, -13<h <13, -8<h <8, -8<h <8, -20<h <20, —4<h<09,
Index ranges -10<k <4, —14<k <14, -10<k <10, -10<k <10, -19<k <20, -37 <k <36,
-34<1<34 -25<1<24 -25<1<25 -24<1<24 -5<1<9 -13<1<13
Reflections 13916 19674 9419 17063 13251 17907
collected
Independent
. 3643 5159 3245 8928
refle(_:tlons [0.115] [0.079] 4844, 0.044 4796, 0.057 [0.2383] [0.1070]
[R(int)]
Observed Data 2000 2606 3774 3975 1067 3638
[1>205(1)]
Data /
3643/212 5159/239 4844, 238 4796, 235 3245/178 8928/343
parameters
GOOdO”rfSFS;Of'f't 0.95 0.96 0.94 1.05 0.94 0.96
Final R indices R; =0.0572, R:1 =0.0512, R:1 =0.0417 R; =0.0483 R; =0.0790 R; =0.0840
[I>2c(1)] WR2 = 0.0957 wR2>=0.1019 WR2=0.0833 WR2 = 0.1046 WR2=0.1677 wR2=0.2011
R indices (all R; =0.1263, R:1 =0.1207, R: = 0.0558 R; = 0.0658 R; =0.2570 R;=0.2144
data) wR,=0.1197 wR2=0.1265 wR,=0.0894 wR2=0.1115 WR2=0.2500 | wR,=0.2646
Flack parameter -0.06(7) 0.05(8) -0.07(5) -0.002(6) 0.05(4) 0.011(12)
Largest diff.
-0.166 and -0.227 and -0.599 and -0.339 and
peak and hole, -0.21and 0.21 0.037 0.186 1811 0.327 -0.98 and 0.87

e A3
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Table S1 continued. Crystal data, data collection and structure refinement details for crystals 5a, 7,
8, 11, 16, 18, 19, 24, 26-28 and 30
Compound 19 24 26 27 28 30
Empirical
formula C21H27CIOsS C20H24Br,0sS C20H22Cl205S | C20H22BrClOsS C21H25BrOsS C20H22Br,05S
Formula weight 426.93 536.27 445.34 489.79 469.37 534.24
Crystal system orthorhombic | orthorhombic | orthorhombic | orthorhombic orthorhombic | orthorhombic
Space group P212121 P212121 P212124 P212124 P212121 P212121
a/A 6.371(3) 9.652(7) 10.154(3) 10.0530(13) 10.2462(19) 10.094(10)
b/A 17.650(7) 9.994(7) 11.250(3) 11.2524(11) 11.346(2) 11.199(10)
c/A 19.166(8) 23.147(15) 18.301(6) 18.191(2) 18.312(4) 18.418(17)
o 90 90 90 90 90 90
B 90 90 90 90 90 90
Y 90 90 90 90 90 90
Volume, A3 2155.2(16) 2233(3) 2090.6(11) 2057.8(4) 2128.8(7) 2082(3)
Zand 2’ 4and 1 4and 1 4and 1 4and 1 4and 1 4and 1
Calculated 1.316 1.595 1.415 1.581 1.464 1.704
density, g cm
Absorption
coefficient, 0.303 3.751 0.439 2.258 2.058 4,023
mm™
F(000) 904 1080 928 1000 968 1072
©range for data | ooy 96 00 | 39010 27.0° 4.3,27.0 2.7° 10 27.0° 3.8,28.0 3.8,27.0
collection
-1<h<12, -1<h<12, -12<h <6, -12<h <12, -13<h <7, -9<h<12,
Index ranges —21<k <21, —12<k<l11, | -14<k<14, —14<k<14, | -14<k<14, | -13<k<14,
-23<1<23 -29<1<29 -23<1<23 -23<1<22 —24<1<24 -22<1<23
Reflections 20910 16527 17858 25768 19651 17894
collected
Independent
. 4542 5115 4543
refle(_:tlons 4089, 0.167 4851, 0.248 [0.056] 4467, 0.105 [0.082] [0.146]
[R(int)]
Observed Data 2062 1748 3494 3300 2844 2237
[1>25(1)]
Data /
4089, 257 4851, 256 4542/253 4467, 256 5115/257 4543/256
parameters
GOOdO”rfSFS;Of'f't 1.05 0.89 1.03 0.99 101 1.02
Final R indices R1 =0.0976 R1=10.0723 R1=0.0523 R; =0.0455 R; =0.0511 R; = 0.0582
[I>2c(1)] wR2=0.0853 wR2=10.1155 wR2=0.1054 | wR,=0.0776 wR2=0.1000 wR2=10.1128
R indices (all R1=0.2105 R1 =0.2427 R1=0.0735 R1=0.0759 R1=0.1225 R1=0.1563
data) wR2=0.1048 wR2=0.1666 wWR2=0.1152 | wR,=0.0879 wR2=0.1233 wR2=0.1462
Flack parameter -0.04(6) 0.02(3) -0.09(4) -0.005(9) -0.007(6) -0.019(13)
Largest diff.
-0.273 and -0.523 and -0.463 and
peakeanAqahole, 0.235 0,549 -0.25 and 0.30 0.423 -0.31and 0.58 | -0.65 and 0.43






