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1. General information

All commercially available reagent grade chemicals were purchased from Aldrich,
Acros, Alfa Aesar and Beijing Ouhe Chemical Company and used as received without
further purification unless otherwise stated. 0, (97%) was purchased from Beijing Gaisi
Chemical Gases Center. H,'*O (98%) was purchased from ICON ISOTOPE Company.
All solvents were dried according to standard procedures. '"H NMR and *C NMR spectra
were recorded in CDCl; on a Bruker Avance III 400 spectrometer with TMS as internal
standard (400 MHz '"H, 100 MHz °C) at room temperature, the chemical shifts (J) were
expressed in ppm and J values were given in Hz. The following abbreviations are used to
indicate the multiplicity: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet). All
first order splitting patterns were assigned on the basis of the appearance of the multiplet.
Splitting patterns that could not be easily interpreted were designated as multiplet (m).
Mass analyses and HRMS were obtained on a Finnigan-LCQDECA mass spectrometer
and a Bruker Daltonics Bio-TOF-Q mass spectrometer by the ESI method, respectively.

Column chromatography was performed on silica gel (200 - 300 mesh).

S2



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013

2. Optimization of reaction conditions

Table S1. The reaction of 1a and 2a in different conditions®

o)
Py + PhSONHNH, + O, catalyst b AL_SOPh

1a 2a EtOH 3aa
Entry Catalyst Temperature Ratio 1a :2a yield
(%)
1 - 70 1.5:1 24
2 Pd(OAc),(5 mol%) 70 1.5:1 25
3 FeBr3(5 mol%) 70 1.5:1 25
4 AgNO;(5 mol%) 70 1.5:1 39
5 RuCl;(5 mol%) 70 1.5:1 30
6 Co(OACc),(5 mol%) 70 1.5:1 48
7 In(OAc)3(5 mol%) 70 1.5:1 28
8 Zn(OTf), (5 mol%) 70 1.5:1 29
9 Cu(OACc), (5 mol%) 70 1.5:1 70
10 Cu(OAc), (5 mol%) t 1.5:1 44
11 Cu(OAc), (5 mol%) 50 1.5:1 58
12 Cu(OAc), (5 mol%) 70 1:1 61
13 Cu(OACc), (5 mol%) 70 1:1.5 63
14 Cu(OAc), (5 mol%) 70 1:2 62
15 Cu(OACc), (2 mol%) 70 1.5:1 52
16 Cu(OAc), (10 mol%) 70 1.5:1 69
17 Cu(OAc), (20 mol%) 70 1.5:1 56

“Reaction conditions: styrene 1a (0.5-0.75 mmol), phenylsulfonohydrazide 2a (0.5-1 mmol), catalyst (2-20 mol %),
EtOH (3.0 mL), rt-70 °C, 20 h, O, (balloon). ®Isolated yields based on 2a except for entries 13-14.

3. General procedure for copper catalyzed oxysulfonylation of alkenes with dioxygen
and sulfonylhydrazides to form p-ketosulfones

To a mixture of alkene (0.75 mmol), sulfonylhydrazide (0.5 mmol), Cu(OAc),
(0.025 mmol, 5 mol%), and EtOH (3 mL) in a 25 mL round-bottomed flack at room
temperature under O, (balloon). The reaction vessel was allowed to stir at 70 °C for 20 h.
After the reaction, the resulting mixture was concentrated under vacuum and the residue
was purified by flash column chromatography using a mixture of petroleum ether and

ethyl acetate as eluent to give the desired products.
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4. Preliminary mechanistic studies with TEMPO

CU(OAcy, (5 mol% o
Ph™x + PhSO,NHNH, + —fy el/3! ) b AL_8OzPh

1a 2a O = O, EtOH.70°C,20h  3aa
(TEMPO)

To a mixture of styrene (0.75 mmol), phenylsulfonohydrazide (0.5 mmol), TEMPO
(0.6 mmol), Cu(OAc), (0.025 mmol, 5 mol%) in EtOH (3 mL) at room temperature
under O, (balloon). The reaction vessel was allowed to stir for 20 h at 70 °C. After the

reaction, the solution was concentrated in vacuum, no desired product was detected.

5. Labeling experiments

5.1 Oxygen scrambling experiment of 1%0-3aa with H,'*0 (10 equiv).

standard conditions o 180

3aa — . ppSOPh b AL_SO.Ph
(0-5mmoly  Hy'%0 (10 equiv)
0, (balloony, 20h

To a mixture of product 3aa (130 mg, 0.5 mmol), Cu(OAc), (0.025 mmol, 5 mol%),

3aa [M+Na) (50%) 180-3aa [M*Na+2 (50%)

and H,'®0 (5 mmol, 10 equiv) in EtOH (2 mL) at room temperature under O, (balloon).
The reaction vessel was allowed to stir at 70 °C for 20h. After the reaction, the resulting
mixture was concentrated under vacuum and the residue was purified by flash column
chromatography using a mixture of petroleum ether and ethyl acetate (4:1) as an eluent.

The products were measured by HRMS.

The HRMS spectra of products was listed as bellow.
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

115 formula(e) evaluated with 20 results within limits (up to 5 closest results for each mass)
Elements Used:
C:0-200 H:0-200 Na:0-1 S:0-1 160:0-3 180:0-1

11-Jul-2013 14:13:50 1
= i 8
TOF MS ES+ o] 283.0398 285.0456 (s} 323
N L
i 2780821
9|
301.0206
299.0146,
|| g8rosre
PR 207.0545
- 273.038 292.0981 3011351
| o 302.0350 .
o T IR WA [ty O Lt kL g HIM ! ‘\(KSOS'OWS
. r -y - { ! iy | “nv‘v"‘ ' IH\ "Lv—v—A'm/Z
260.0 270.0 280.0 290.0 300.0
Minimum’ -1.5
Maximum: 5.0 100.0 50.0
Mags N Calc. Mass mDa PPM DBE 1=FIT Formula
283.0398  283.0405 -0.7 -2.5 8.5 140.8 Cl4 HI2 Na
bl S 1603
285,0456 = 285.0447 0.9 82 8.5 24.9 Cl4. H12. Na

S 1602 180

5.2 Copper catalyzed oxysulfonylation of styrene (1a) with phenylsulfonohydrazide

(2a) in the presence of H,"0 (10 equiv) under O;.

fe) 180
o l_SOPh  + J_s0o,Ph + 2H,0
3aa [M+Naj 46%) '80-3aa [M+Na+2] (54%)

standard conditions
1a + 2a

H,'80 (10 equiv)

0, (balloon), 20h

To a mixture of styrene 1a (0.75 mmol), phenylsulfonohydrazide 2a (0.5 mmol),

Cu(OAc), (0.025 mmol, 5 mol%), and H,'*O (5 mmol, 10 equiv) in EtOH (2 mL) at

room temperature under O, (balloon). The reaction vessel was allowed to stir at 70 °C for

20 h. After the reaction, the resulting mixture was concentrated under vacuum. Then, the

residue was purified by flash column chromatography using a mixture of petroleum ether

and ethyl acetate (4:1) as an eluent to give the products in 64% yield. The products were
measured by HRMS.
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The HRMS spectra of products was listed as bellow.

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

115 formula(e) evaluated with 20 results within limits (up to 5 closest results for each mass)
Elements Used:

C:0-200 H:0-200 Na:0-1 S:0-1 160:0-3 180: 0-1

o]
11-Jul-2013 )I\/SO Ph 14:52:45 %0
TS ESs Bh 2 w02 o )J\/SOZPH 14468
282.03
2831396
281.0312
ol
280.0894|
286.0491
278.0812 280028 284.0471
275.0405 b
. A— | , (288‘0467 200.0505, 293.0116 294.0108
o HL ARl WY o O R ] | | Ll b
A 4 A A A R AR kg AAARS Ry ChARa R oo TR S T WU Y N PO

2760 2780 2800 2820 2840 2860  288.0 2900 = 2000 @ 2040
Minimum: - : #l:5
Maximum: 5.0 100.0 50.0
Mass L scalce. Mass mDa PPM DBE i-FIT - Formula
283.0396  283.0405 -0.9 -3.2 8.5 671.3 Cl4 H12 Na

5 1603
50.7 Cl4 H12 Na

2850452 285.0447 0.5 1.8 8.5
AR E S 1602 180

5.3 Copper catalyzed oxysulfonylation of styrene (1a) with phenylsulfonohydrazide

(2a) in the presence of H,O (10 equiv) under 30,.

(0]

o 18

standard conditions (0]

fa+2a —————~ _ Jl_SOpPh + pr Al SOPh 4 2180
H,O (10 equiv) Ph

180, (balloony, 24h  '°0-3aa|M+Na+2] (45%) 3aa [M*Naj (55%)

To a mixture of styrene 1a (0.75 mmol), phenylsulfonohydrazide 2a (0.5 mmol),
Cu(OAc); (0.025 mmol, 5 mol%) and H,O (5 mmol, 10 equiv) in EtOH (2 mL) at room

temperature under 80, (balloon). The reaction vessel was allowed to stir at 70 °C for 20
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h. Then, the reaction solution was submitted to flash chromatographic separation on a
short silica gel using petroleum ether/ethyl acetate (4:1) as an eluent to give the products

in 63% yield. The products were measured by HRMS.

The HRMS spectra of products was listed as bellow.

Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 100.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

115 formula(e) evaluated with 19 resuilts within limits (up to 5 closest results for each mass)
Elements Used:

C:0-200 H:0-200 Na:0-1 S:0-1 160:0-3 180:0-1

180

11-Jul-2013 14:32:41

TOFMS ES+ 0 283.0398 Bl )J\/sozph 1.48e3
Eh)k,sogph \ /
. 285.0454
281.0313
301.0119
280.0891
2990091
274.0451.
_ 273,0447.
2610089 ™| 1 J ’ L] { ’ { |

o ‘r‘u.|\|”.u g \ulw{“y‘. ﬂ‘w U w!.“‘,“‘“‘]‘“l‘l‘q”‘.}"H‘{Hh—rm/z

250.0 260.0 270.0 280.0 290.0 300.0 3100
Mifidmum: =15
Maximum: 5.0 100.0 50.0
Mass fcales Mass mba PPM DBE i-FIT Formula
283.0398 , 283.0405 -0.7 B8 8.5 141.8 Cl4 - H12 Na
bl 3 I s 1603
285.0454 " 285.0447 G/ 2.5 8.5 40.5 Ccl4. H12 Na

s 1602 180

6. The reaction of f-hydroxysulfone (4ab) in standard conditions

(0]
OH Cu(OACc), (5 mol%,)
Ph)\/SOZTS Ph)J\/SOZTS
4ab 0,, EtOH, 70°C, 20h 3ab

No conversjon

B-Hydroxysulfone 4ab (0.1 mmol) was added to a mixture of Cu(OAc), (5 mol %),
in EtOH (2 mL) at room temperature under O, (balloon). The reaction mixture was
stirred at 70 °C for 24 h. Then, the solution was concentrated in vacuum, no

B-ketosulfone 3ab was detected.
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7. Characterization data of -ketosulfones 3aa-3af, 4ab

4
2-Phenyl-1-(piperidin-1-yl)ethanone (3aa) ©)%\©
Compound 3aa was obtained in 70% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): 6 7.97-7.91 (m, 4H), 7.69-7.62 (m, 2H), 7.57 (t, J = 7.7 Hz,
2H), 7.50 (t, J = 7.7 Hz, 2H), 4.76 (s, 2H); *C NMR (CDCls, 100 MHz, ppm): 6 188.0,
138.8, 135.8, 134.4, 134.2, 129.3, 129.2, 128.9, 128.6, 63.5; HRMS calc. for
C14H,03SNa (M+H)", 261.0585; found, 261.0581.

I
2-(phenylsulfonyl)-1-p-tolylethanone (3ba) /©k B\©
Compound 3ba was obtained in 70% yield according to the general procedure. 'H NMR

(CDCls, 400 MHz, ppm): 6 7.91 (d, J = 7.3 Hz, 2H), 7.85 (d, J = 8.3 Hz, 2H), 7.68 (t, J =
7.4 Hz, 1H), 7.56 (t, J = 7.7 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H), 4.73 (s, 2H), 2.44 (s,
3H); C NMR (CDCls, 100 MHz, ppm): § 187.5, 145.6, 138.9, 134.2, 133.4, 129.6,
129.5, 129.2, 128.6, 63.5, 21.8; HRMS calc. for C;sH;403SNa (M+Na)", 297.0561;
found, 297.0558.

g
2-(phenylsulfonyl)-1-m-tolylethanone (3ca) @kéﬁ@
Compound 3ca was obtained in 69% yield according to the general procedure. 'H NMR

(CDCl3, 400 MHz, ppm): 6 7.92 (dd, J; = 1.2 Hz, J, = 8.2 Hz, 2H), 7.74 (d, J = 9.2 Hz,
2H), 7.70-7.66 (m, 1H), 7.56 (t, J = 7.7 Hz, 2H), 7.44 (d, J= 7.7 Hz, 1H), 7.37 (t, J= 7.6
Hz, 1H), 4.75 (s, 2H), 2.42 (s, 3H); *C NMR (CDCl;, 100 MHz, ppm):  188.1, 138.9,
138.8, 135.8, 135.2, 134.2, 129.7, 129.2, 128.7, 128.6, 126.6, 63.5, 21.3; HRMS calc. for
C15H14038Na (M+Na)', 297.0561; found, 297.0559.

U
2-(phenylsulfonyl)-1-o-tolylethanone (3da) &BQ
Compound 3da was obtained in 64% yield according to the general procedure. 'H NMR
(CDCl3, 400 MHz, ppm): 6 7.89 (d, J= 7.3 Hz, 2H), 7.71 (d, J=7.6 Hz, 1H), 7.67 (t, J =
7.5 Hz, 1H), 7.55 (t, J="7.7 Hz, 2H), 7.43 (t, J = 7.7 Hz, 1H), 7.30-7.26 (m, 2H), 4.73 (s,
2H), 2.45 (s, 3H); C NMR (CDCl3, 150 MHz, ppm): 6 190.4, 140.0, 139.1, 135.7, 134.1,
132.8, 132.3, 130.3, 129.2, 128.5, 125.9, 65.5, 21.5; HRMS calc. for C;sH;4O3SNa
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(M+Na)", 297.0561; found, 297.0565

o} (e}

4
1-(4-methoxyphenyl)-2-(phenylsulfonyl)ethanone (3ea) Meo& 8\©
Compound 3ea was obtained in 52% yield according to the general procedure. '"H NMR
(CDCls, 400 MHz, ppm): 0 7.93 (dd, J; = 8.2 Hz, J, = 16.6 Hz, 4H), 7.68 (t, J= 7.4 Hz,
1H), 7.56 (t, J = 7.6 Hz, 2H), 6.96 (d, J = 8.8 Hz, 2H), 4.71 (s, 2H), 3.90 (s, 3H); "°C
NMR (CDCls, 100 MHz, ppm): 0 186.1, 164.6, 138.9, 134.1, 131.9, 129.2, 128.9, 128.6,
114.1, 63.5, 55.6; HRMS calc. for C15sH40,SNa (M+Na)", 313.0510; found, 313.0510.

AL
1-(4-(chloromethyl)phenyl)-2-(phenylsulfonyl)ethanone (3fa) ¢

Compound 3fa was obtained in 60% yield according to the general procedure. "H NMR
(CDCls, 400 MHz, ppm): 6 7.95 (d, J = 8.3 Hz, 2H), 7.90 (dd, J; = 1.2 Hz, J, = 8.3 Hz,
2H), 7.70-7.66 (m, 1H), 7.56 (t, J = 7.8 Hz, 2H), 7.51 (d, J = 8.4 Hz, 2H), 4.75 (s, 2H),
4.63 (s, 2H); °C NMR (CDCl;, 100 MHz, ppm): § 187.4, 143.8, 138.7, 135.6, 134.3,
129.8, 129.3, 1289, 128.6, 63.6, 45.0; HRMS calc. for C;sH;303SCINa (M+Na)’,
331.0172; found, 331.0171.

4
1-(4-chlorophenyl)-2-(phenylsulfonyl)ethanone (3ga) C/Q)K/ 8\©
Compound 3ga was obtained in 67% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): 0 7.92-7.89 (m, 4H), 7.70 (t, J = 7.5 Hz, 1H), 7.57 (t, J = 7.8
Hz, 2H), 7.47 (d, J = 8.6 Hz, 2H), 4.73 (s, 2H); °C NMR (CDCl;, 100 MHz, ppm): &
186.9, 141.1, 138.6, 134.4, 134.1, 130.7, 129.3, 129,2, 128.5, 63.6; HRMS calc. for
C14H,;103CISNa (M+Na)', 317.0015; found, 317.0013.

4
1-(4-bromophenyl)-2-(phenylsulfonyl)ethanone (3ha) Br/©)b 8\©
Compound 3ha was obtained in 72% yield according to the general procedure. 'H NMR
(CDCl3, 400 MHz, ppm): 0 7.90 (d, J = 7.3 Hz, 2H), 7.84 (d, /= 8.7 Hz, 2H), 7.70 (t, J =
7.5 Hz, 1H), 7.66 (d, J = 8.7 Hz, 2H), 7.58 (t, J = 7.7 Hz, 2H), 4.72 (s, 2H); °C NMR
(CDCls, 100 MHz, ppm): 6 187.1, 138.6, 134.5, 134.4, 132.3, 130.8, 130.0, 129.3, 128.5,
63.6; HRMS calc. for C4H;03BrSNa (M+Na)+, 360.9510; found, 360.9510.
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4

1-(4-fluorophenyl)-2-(phenylsulfonyl)ethanone (3ia) Fjij)b 8\©

Compound 3ia was obtained in 54% yield according to the general procedure. "H NMR
(CDCls, 400 MHz, ppm): ¢ 8.01 (dd, J; = 5.3 Hz, J, = 8.8 Hz, 2H), 7.91 (d, J = 7.4 Hz,
2H), 7.70 (t, J = 7.5 Hz, 1H), 7.58 (t, J = 7.7 Hz, 2H), 7.18 (t, J = 7.9 Hz, 2H), 4.73 (s,
2H); C NMR (CDCl;, 100 MHz, ppm): § 186.4, 167.8, 165.2, 138.7, 134.3, 132.3,
132.2, 129.3, 128.5, 116.2, 116.0, 63.6; HRMS calc. for C;;H;;0;FSNa (M+Na)’,
301.0311; found, 301.0309.

4
4-(2-(phenylsulfonyl)acetyl)benzonitrile (3ja) NC/©)K/ B\©
Compound 3ja was obtained in 50% yield according to the general procedure. '"H NMR
(CDCls, 400 MHz, ppm): ¢ 8.08 (d, J = 8.6 Hz, 2H), 7.89 (d, J= 7.3 Hz, 2H), 7.81 (d, J =
8.6 Hz, 2H), 7.72 (t, J = 7.5 Hz, 1H), 7.59 (t, J = 7.8 Hz, 2H), 4.77 (s, 2H); °C NMR
(CDCls, 100 MHz, ppm): 6 187.0, 138.5, 138.5, 134.6, 132.6, 129.7, 129.4, 128.5, 117.6,
117.5, 63.8; HRMS calc. for CsH;;03;NSNa (M+Na)", 308.0357; found, 308.0364.

I8
1-(naphthalen-2-yl)-2-(phenylsulfonyl)ethanone (3ka) 8\©

Compound 3ka was obtained in 53% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): ¢ 8.49 (s, 1H), 8.01-7.89 (m, 6H), 7.67 (t, J = 7.4 Hz, 2H),
7.62-7.55 (m, 3H), 4.89 (s, 2H); °C NMR (CDCls, 100 MHz, ppm): § 187.8, 138.8,
136.1, 134.2, 133.1, 132.3, 132.1, 130.0, 129.4, 129.2, 128.9, 128.6, 127.8, 127.2, 123.9,
63.7; HRMS calc. for C;gsH403SNa (M+Na)+, 333.0561; found, 333.0174.

4

1-phenyl-2-(phenylsulfonyl)propan-1-one (3la) ©)Kra\©

Compound 3la was obtained in 61% yield according to the general procedure. "H NMR
(CDCl3, 400 MHz, ppm): 6 7.98 (dd, J; = 1.1 Hz, J, = 8.2 Hz, 2H), 7.81 (dd, J; = 1.1 Hz,
J>=28.2Hz, 2H), 7.69-7.61 (m, 2H), 7.56-7.48 (m, 4H), 5.19 (q, /= 6.9 Hz, 1H), 1.60 (d,
J=6.9 Hz, 3H); °C NMR (CDCls, 100 MHz, ppm): 6 192.5, 136.3, 136.2, 134.2, 134.1,
129.8, 129.1, 128.9, 128.8, 65.0, 13.2; HRMS calc. for C;sH403SNa (M+Na)',
297.0561; found, 244.1131.
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i
1-phenyl-2-tosylethanone (3ab) @k**@k

Compound 3ab was obtained in 71% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): 0 7.96 (d, J= 7.3 Hz, 2H), 7.78 (d, J = 8.3 Hz, 2H), 7.63 (t, J =
7.4 Hz, 1H), 7.49 (t, J = 7.8 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H), 4.74 (s, 2H), 2.46 (s,
3H); C NMR (CDCl;, 100 MHz, ppm): J 188.2, 145.4, 135.8, 135.8, 134.3, 129.8,
129.3, 128.9, 128.6, 63.6, 21.7; HRMS calc. for C;sH;403;SNa (M+Na)’, 297.0561;
found, 297.0564.

[o]

oL
Compound 3hb was obtained in 68% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): 6 7.84 (dd, J; = 1.9 Hz, J, = 6.8 Hz, 2H), 7.76 (d, J = 8.3 Hz,
2H), 7.65 (d, J = 8.6 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H), 4.69 (s, 2H), 2.48 (s, 3H); °C
NMR (CDCl3, 100 MHz, ppm): 6 187.3, 145.6, 135.6, 134.5, 132.2, 130.8, 129.9, 129.9,
128.6, 63.8, 21.7; HRMS calc. for C;sH30;BrSNa (M+Na)+, 374.9666; found,
374.9662.

1-(4-bromophenyl)-2-tosylethanone (3hb) Brﬁ

2-(4-methoxyphenylsulfonyl)-1-phenylethanone (3ac) &BQOW

Compound 3ac was obtained in 63% yield according to the general procedure. '"H NMR
(CDCls, 400 MHz, ppm): 0 7.96 (d, J= 7.2 Hz, 2H), 7.82 (d, /= 9.0 Hz, 2H), 7.63 (t, J =
7.4 Hz, 1H), 7.49 (t, J = 7.9 Hz, 2H), 7.00 (d, J = 8.9 Hz, 2H), 4.73 (s, 2H), 3.88 (s,
3H); *C NMR (CDCl;, 100 MHz, ppm): § 188.3, 164.2, 135.9, 134.3, 130.9, 130.3,
129.3, 128.8, 114.4, 63.8, 55.7; HRMS calc. for C;sH404SNa (M+Na)’, 313.0510;
found, 313.0509.

4
2-(4-fluorophenylsulfonyl)-1-phenylethanone (3ad) &BQF
Compound 3ad was obtained in 55% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): 6 7.96-7.93 (m, 4H), 7.67-7.63 (m, 1H), 7.51 (t, J = 7.7 Hz,
2H), 7.23 (t, J = 8.1 Hz, 2H), 4.77 (s, 2H); *C NMR (CDCl;, 100 MHz, ppm): 6 188.0,
167.4, 164.9, 135.7, 134.5, 131.7, 131.6, 129.3, 128.9, 116.7, 116.4, 63.5; HRMS calc.
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for C4H;,03FSNa (M+Na)", 301.0311; found, 301.0310.

2-(4-chlorophenylsulfonyl)-1-phenylethanone (3ae) Q)ba\@c.

Compound 3ae was obtained in 72% yield according to the general procedure. '"H NMR
(CDCls, 400 MHz, ppm): 0 7.96 (d, J= 7.8 Hz, 2H), 7.85 (d, J = 8.6 Hz, 2H), 7.66 (t, J =
7.4 Hz, 1H), 7.56-7.50 (m, 4H), 4.76 (s, 2H); '>*C NMR (CDCl3, 100 MHz, ppm): J 187.9,
141.1, 137.2, 135.6, 134.5, 130.2, 129.5, 129.3, 129.0, 63.4; HRMS calc. for
C14H,103CISNa (M+Na)', 317.0015; found, 317.0014.

4

2-(4-bromophenylsulfonyl)-1-phenylethanone (3af) ©)b6\©\m

Compound 3af was obtained in 60% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): ¢ 7.95 (dd, J; = 1.0 Hz, J>= 8.0 Hz, 2H), 7.78 (d, J = 8.7 Hz,
2H), 7.71 (d, J = 8.7 Hz, 2H), 7.66 (t, J = 7.4 Hz, 1H), 7.51 (t, J = 7.8 Hz, 2H), 4.76 (s,
2H); C NMR (CDCl;, 100 MHz, ppm): § 187.9, 137.7, 135.6, 134.5, 132.5, 130.2,
129.8, 129.3, 129.0, 63.3; HRMS calc. for C14H,;03BrSNa (M+Na)", 360.9510; found,
360.9516.

OH g
o)
1-phenyl-2-tosylethanol[” Ej)V \©\

Compound 4ab was obtained in 9% yield according to the general procedure. 'H NMR
(CDCls, 400 MHz, ppm): ¢ 7.85 (d, J= 8.2 Hz, 2H), 7.40 (d, J = 8.0 Hz, 2H), 7.34-7.28
(m, 5H), 5.27 (d, J=9.0 Hz, 1H), 3.77 (s, 1H), 3.50 (dd, J; = 10.1 Hz, J> = 14. 4 Hz, 1H),
3.33 (dd, J; = 1.8 Hz, J, = 14.4 Hz, 1H), 2.49 (s, 3H); MS (ESI'): [M+H]" 277.1,
[M+Na]"299.1.

Reference

[1] (@) Q. Lu, J. Zhang, F. Wei, Y. Q1, H. Wang, Z. Liu, A. W. Lei, Angew. Chem., Int.
Ed., 2013, 52, 7156; (b) T. Taniguchi, A. Idota, H. Ishibashi, Org. Biomol. Chem.
2011, 9, 3151; (¢) B. T. Cho, D. J. Kim, Tetrahedron: Asymmetry. 2001, 12, 2043.
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8. Copies of NMR Spectra for 3aa—3af, 4ab
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