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1. Supplementary experiment

Preparation and characterization unknown amidosulfones

General Procedure

To a solution of aldehyde (1.0 eq.), PhSO2Na (1.0 eq.) and BocNH2 in THF/H2O (1:2.5, 

0.7 M), was added HCO2H (6.4 eq.) at rt. The mixture was stirred at rt for 72-96h. The 

resulting mixture was then diluted with H2O and extracted with ethyl acetate. The 

combined organic layers were washed with saturated aqueous NaHCO3, dried over 
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anhydrous Na2SO4, and evaporated under reduced pressure. The residue was 

washed with hexane/ ether (4:1) or hexane/THF (4:1). The corresponding α-

phenylsulfonylcarbamate.

Amidosulfones 4q derived from 2-(benzyloxy)acetaldehyde

White solid, 424mg, 33% yield, mp = 127-128 ℃

1H NMR (300 MHz, CDCl3) δ 7.97 – 7.85 (m, 2H), 7.69 – 7.59 

(m, 1H), 7.57 – 7.46 (m, 2H), 7.40 – 7.27 (m, 5H), 5.51 (d, J = 

11.2 Hz, 1H), 5.13 – 4.93 (m, 1H), 4.66 – 4.50 (m, 2H), 4.19 (dd, J = 10.7, 3.8 Hz, 

1H), 3.91 (dd, J = 11.0, 4.3 Hz, 1H), 1.27 (s, 9H).

13C NMR (126 MHz, CDCl3) δ 153.88, 137.65, 137.19, 134.03, 129.37, 129.16, 128.62, 

128.13, 128.00, 81.05, 73.78, 70.28, 65.71, 28.15.

HRMS (ESI): calculated for C20H25NNaO5S [M+Na]+: 414.1346 found 414.1346

Amidosulfones 4r derived from 2-(1,3-dioxoisoindolin-2-yl)acetaldehyde

White solid, 230mg, 20% yield, mp = 158-159 ℃

1H NMR (300 MHz, CDCl3) δ 8.01 – 7.82 (m, 4H), 7.78 – 

7.50 (m, 5H), 5.45 (d, J = 11.5 Hz, 1H), 5.33 – 5.13 (m, 1H), 

4.43 – 4.20 (m, 2H), 1.12 (s, 9H).

13C NMR (126 MHz, CDCl3) δ 193.51, 167.80, 153.80, 136.66, 134.31, 131.76, 129.32, 

129.23, 123.64, 81.07, 68.51, 35.28, 27.82.

HRMS (ESI): calculated for C21H22N2NaO6S [M+Na]+: 453.1091 found 414.1346

Amidosulfones 4s derived from methyl 3-oxopropanoate

White solid, 467mg, 28% yield, mp = 132-133 ℃

1H NMR (300 MHz, CDCl3) δ 7.97 – 7.88 (m, 2H), 7.70 – 7.49 (m, 

3H), 5.72 (d, J = 10.3 Hz, 1H), 5.38 – 5.18 (m, 1H), 3.74 (s, 3H), 3.13 (dd, J = 16.4, 4.7 

Hz, 1H), 2.94 (dd, J = 16.4, 7.5 Hz, 1H), 1.21 (s, 9H).

13C NMR (126 MHz, CDCl3) δ 169.61, 153.48, 136.37, 134.27, 129.58, 129.23, 81.04, 

67.84, 52.55, 31.96, 28.05.

HRMS (ESI): calculated for C15H21NNaO6S [M+Na]+: 366.0982 found 366.0982.
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General procedure for enantioselective nitro-Mannich reaction

Without protection of inert gases, catalyst 3b (5mol%) and amidosulfones (0.15 

mmol) were dissolved in dry chloroform (1.5ml ), nitoalkane (0.75 mmol, 5 eq.) was 

added, the mixture was cooled to –20 °C, freshly grounded KOH (42.1 mg, 5 eq.) was 

added in one portion, the resulting suspention was vigorously stirred at –20 °C. After 

12 h, 2 ml sat. aq. NaHCO3 was added and the solution was allowed to warm to room 

temperature, the aqueous was extracted with ethylacetate (3×5ml), then the organic 

layer was dried over Na2SO4, filtered and concentrated under reduced pressure. The 

crude product was purified by flash chromatography (PE/EA).
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Tert-butyl (R)-(1-(benzyloxy)-3-nitropropan-2-yl)carbamate (6s)

Colorless oil, 24.6 mg, 55% yield, [a]D
25 = 32.4 (c = 0.5, 

CHCl3), the ee value was 11% (Chiralpak AS-H, hexane/i-

PrOH = 95:5, 214 nm, 1mL/min, tmajor = 19.614, tminor = 22.830 min).

1H NMR (500 MHz, CDCl3) δ 7.42 – 7.27 (m, 5H), 5.09 (br, 1H), 4.67 – 4.54 (m, 2H), 

4.52 (s, 2H), 4.42 (br, 1H), 3.68 – 3.52 (m, 2H), 1.44 (s, 9H).

13C NMR (126 MHz, CDCl3) δ 154.91, 137.19, 128.58, 128.11, 127.80, 80.46, 75.34, 

73.59, 68.81, 48.76, 28.26.

HRMS (ESI): calculated for C15H22N2NaO5 [M+Na]+: 333.1421, found 333.1421.

tert-butyl (S)-(1-(1,3-dioxoisoindolin-2-yl)-3-nitropropan-2-yl)carbamate(6t)

White solid, 34.6 mg, 64% yield, mp = 156-157 ℃, [a]D
25 = 22 

(c = 0.5, CHCl3), the ee value was 2% (Chiralpak 0D-H, 

hexane/i-PrOH = 80:20, 214 nm, 1mL/min, tmajor =14.008 min, 

tminor =17.009 min).

1H NMR (500 MHz, CDCl3) δ 7.94 – 7.86 (m, 2H), 7.81 – 7.72 (m, 2H), 5.26 (br, 1H), 

4.77 – 4.60 (m, 2H), 4.52 (br, 1H), 4.14 – 4.01 (m, 1H), 4.00 – 3.85 (m, 1H), 1.35 (s, 

9H).

13C NMR (126 MHz, CDCl3) δ 168.22, 134.36, 131.74, 123.66, 80.58, 75.89, 48.51, 

39.25, 28.07.

HRMS (ESI): calculated for C16H19N3NaO6 [M+Na]+: 372.1166, found 372.1165.

NH
NO2O

Boc

HN

NO2

N

BocO

O



2. NMR of supplementary experiment
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3. HPLC traces of supplementary experiment
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4. NMR and HRMS spectra of asymmetric phase-transfer catalysts

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

9
.
1
0

1
.
0
7

6
.
0
0

1
.
1
1

0
.
8
5

0
.
8
5

2
.
1
2

0
.
9
4

2
.
1
7

5
.
3
7

0
.
8
6

1
.
8
1

2
.
3
0

2
.
4
2

2
.
4
4

2
.
4
7

2
.
4
8

2
.
7
1

2
.
7
5

2
.
7
8

3
.
7
5

3
.
7
8

3
.
7
9

3
.
8
1

3
.
8
3

3
.
8
5

3
.
8
6

4
.
7
6

4
.
7
8

4
.
7
9

4
.
8
0

4
.
8
1

4
.
8
2

5
.
6
3

7
.
2
3

7
.
2
5

7
.
2
6

7
.
2
7

7
.
2
9

7
.
3
0

7
.
3
1

7
.
3
3

7
.
3
3

7
.
3
4

N
NH

O

NH

OH

N
N
H

O

N
HOH

2b



0102030405060708090100110120130140150160170
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

2
3
.
7
6

2
6
.
4
1

2
9
.
7
7

3
4
.
6
8

4
4
.
2
6

5
7
.
5
4

6
7
.
3
8

6
7
.
5
7

1
2
6
.
8
7

1
2
7
.
4
6

1
2
7
.
5
0

1
2
8
.
6
6

1
2
8
.
6
8

1
4
0
.
7
7

1
5
9
.
4
6

N
NH

O

NH

OH

N
N
H

O

N
H

Br

OH

3a



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450

500

550

600

9
.
0
0

3
.
1
2

2
.
7
5

1
.
1
1

1
.
1
2

2
.
1
2

1
.
2
4

1
.
1
1

0
.
9
4

1
.
0
5

4
.
7
4

5
.
0
2

0
.
9
7

3
.
0
7

3
.
0
9

3
.
6
3

3
.
6
7

3
.
7
2

3
.
7
3

4
.
1
0

4
.
1
3

4
.
5
9

4
.
6
3

4
.
6
6

4
.
7
1

4
.
8
0

4
.
8
2

4
.
8
3

4
.
8
4

7
.
2
2

7
.
2
3

7
.
2
4

7
.
2
5

7
.
2
5

7
.
2
7

7
.
2
9

7
.
2
9

7
.
3
2

7
.
3
3

7
.
5
2

7
.
5
4

7
.
5
5

7
.
5
6

7
.
5
7

7
.
5
8

7
.
5
9

7
.
6
0

7
.
6
1

7
.
6
2

7
.
6
2

Br-

N+

NH

O

NH

OH

water

0102030405060708090100110120130140150160170180190200
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

2
6
.
4
1

3
7
.
0
9

5
0
.
4
6

5
3
.
9
0

5
7
.
5
6

6
1
.
5
0

6
6
.
8
7

6
8
.
0
6

7
0
.
1
4

1
2
7
.
6
9

1
2
8
.
2
4

1
2
8
.
8
0

1
2
9
.
4
2

1
3
0
.
3
1

1
3
1
.
9
4

1
3
4
.
3
8

1
4
2
.
0
8

1
5
9
.
9
5

Br-

N+

NH

O

NH

OH



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

50

100

150

200

250

300

350

400

450

500

9
.
0
0

2
.
8
0

2
.
9
0

1
.
0
4

1
.
8
9

1
.
0
1

1
.
1
0

1
.
0
0

1
.
1
0

0
.
9
9

4
.
8
8

5
.
0
6

1
.
0
0

2
.
9
3

2
.
9
7

3
.
6
5

3
.
6
8

3
.
7
0

3
.
7
2

3
.
7
4

4
.
1
0

4
.
1
2

4
.
1
5

4
.
4
4

4
.
4
8

4
.
5
8

4
.
6
3

4
.
7
7

4
.
7
8

4
.
8
1

7
.
1
4

7
.
1
6

7
.
1
8

7
.
2
1

7
.
2
3

7
.
2
8

7
.
3
1

7
.
4
3

7
.
4
4

7
.
4
6

7
.
4
9

7
.
5
2

7
.
5
3

7
.
5
3

7
.
5
5

water

Br-

N+

NH

O

NH

OH

N
N
H

O

N
H

Br

OH

3b



0102030405060708090100110120130140150160170180190200
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

2
6
.
4
1

3
7
.
1
0

5
0
.
2
7

5
0
.
5
3

5
3
.
8
6

5
7
.
8
7

6
6
.
6
1

6
8
.
3
6

6
9
.
5
9

1
2
7
.
7
4

1
2
8
.
2
1

1
2
8
.
6
6

1
2
9
.
3
7

1
3
0
.
2
6

1
3
1
.
8
8

1
3
4
.
3
0

1
4
2
.
6
6

1
5
9
.
9
1

Br-

N+

NH

O

NH

OH

N
N
H

O

N
H

Br

OH

3c



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

50

100

150

200

250

300

9
.
0
0

1
.
0
9

2
.
9
0

2
.
7
8

1
.
1
3

0
.
7
3

3
.
0
9

2
.
2
0

1
.
0
2

1
.
1
1

4
.
9
4

5
.
0
5

0
.
9
5

2
.
5
4

2
.
5
8

2
.
5
9

2
.
6
2

2
.
7
4

2
.
9
0

2
.
9
2

2
.
9
4

2
.
9
7

2
.
9
8

3
.
2
9

3
.
2
9

3
.
5
4

3
.
5
6

3
.
5
6

3
.
5
8

3
.
6
0

3
.
9
8

4
.
0
2

4
.
0
4

4
.
0
6

4
.
0
8

4
.
0
9

4
.
4
0

4
.
4
0

4
.
4
4

4
.
4
5

4
.
4
8

4
.
4
9

4
.
5
3

7
.
0
6

7
.
0
8

7
.
1
3

7
.
1
5

7
.
1
8

7
.
1
8

7
.
2
1

7
.
4
3

7
.
4
8

7
.
4
9

7
.
5
1

7
.
5
1

7
.
5
3

7
.
5
4

7
.
5
6

7
.
5
8

7
.
6
0

7
.
6
3

Br-

N+

NH

O

NH

OH

water

0102030405060708090100110120130140150160170180190200
f1 (ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

24002
5
.
1
0

3
5
.
8
4

3
7
.
7
3

4
8
.
9
5

5
2
.
3
4

5
2
.
8
4

5
3
.
0
1

6
4
.
3
7

6
6
.
3
6

6
8
.
5
6

1
2
5
.
8
1

1
2
7
.
4
2

1
2
7
.
8
9

1
2
8
.
3
8

1
2
8
.
9
4

1
2
9
.
0
2

1
2
9
.
0
8

1
2
9
.
1
4

1
3
0
.
6
0

1
3
3
.
0
8

1
3
8
.
9
4

1
5
8
.
1
8

Br
-

N
+

NH

O

NH

OH



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

-50

0

50

100

150

200

250

300

350

400

450

500

550

9
.
0
6

3
.
0
2

3
.
0
2

0
.
7
4

1
.
1
2

1
.
1
0

1
.
0
7

1
.
0
2

1
.
1
9

1
.
0
4

1
0
.
0
5

5
.
0
0

0
.
8
9

2
.
8
3

2
.
9
4

3
.
3
4

3
.
3
5

3
.
3
8

3
.
5
8

3
.
6
2

3
.
9
6

4
.
0
0

4
.
4
7

4
.
5
1

4
.
5
5

4
.
5
9

4
.
8
2

4
.
8
4

4
.
8
7

5
.
0
4

5
.
0
6

7
.
1
3

7
.
1
4

7
.
1
5

7
.
1
6

7
.
1
9

7
.
2
1

7
.
2
1

7
.
2
3

7
.
2
4

7
.
2
6

7
.
2
7

7
.
5
5

7
.
5
7

7
.
5
8

7
.
5
9

Br-

N+

NH

O

NH

OH

water

N
N
H

O

N
H

Br

OH

3d



0102030405060708090100110120130140150160170180190200
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

2
6
.
3
2

3
6
.
9
7

5
0
.
3
7

5
3
.
7
4

6
0
.
5
3

6
7
.
7
2

7
0
.
0
0

7
7
.
7
8

1
2
8
.
1
4

1
2
8
.
3
5

1
2
8
.
4
9

1
2
8
.
7
7

1
2
8
.
9
0

1
2
8
.
9
9

1
3
1
.
9
6

1
3
4
.
4
0

1
4
1
.
8
0

1
4
3
.
2
9

1
5
8
.
9
8

Br-

N+

NH

O

NH

OH

N
N
H

O

N
H

Br

OH

3e



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

9
.
1
0

1
8
.
0
2

1
.
1
3

2
.
9
5

3
.
0
2

0
.
9
6

0
.
8
5

3
.
0
8

2
.
1
4

1
.
0
1

1
.
0
9

1
.
0
4

4
.
0
5

1
.
9
8

0
.
9
9

0
.
9
4

1
.
3
8

2
.
5
8

2
.
5
9

2
.
6
3

2
.
7
3

2
.
9
2

2
.
9
3

2
.
9
7

3
.
2
9

3
.
3
0

3
.
5
3

3
.
5
5

3
.
5
6

3
.
5
8

3
.
6
0

3
.
6
1

3
.
9
6

3
.
9
9

4
.
0
4

4
.
4
3

4
.
4
7

4
.
5
0

4
.
5
4

6
.
9
8

6
.
9
9

6
.
9
9

7
.
0
1

7
.
0
2

7
.
0
3

7
.
0
3

7
.
0
4

7
.
1
1

7
.
1
4

7
.
1
6

7
.
1
8

7
.
1
9

7
.
2
1

7
.
2
2

7
.
3
8

7
.
3
9

7
.
6
5

7
.
6
5

7
.
6
6

water

Br-

N+

NH

O

NH

OH

N
N
H

O

N
H

Br

OH

3e



0102030405060708090100110120130140150160170180190200
f1 (ppm)

-200

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2
6
.
3
6

3
1
.
8
0

3
5
.
8
5

3
7
.
2
1

3
9
.
0
2

5
0
.
0
9

5
0
.
1
8

5
3
.
5
6

5
4
.
2
3

6
5
.
6
3

6
7
.
5
4

7
1
.
2
4

1
2
5
.
7
0

1
2
7
.
0
2

1
2
8
.
0
9

1
2
8
.
7
5

1
2
9
.
1
4

1
3
0
.
4
0

1
4
0
.
2
6

1
5
3
.
1
9

1
5
9
.
5
2

Br-

N+

NH

O

NH

OH

 

N
N
H

O

N
H

Br

OH

Br3f



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

-20

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

9
.
0
0

1
.
1
9

2
.
9
4

2
.
9
9

1
.
2
1

0
.
7
9

3
.
0
5

2
.
1
5

1
.
0
8

1
.
0
4

1
.
1
2

4
.
0
3

2
.
0
7

1
.
9
8

0
.
9
5

2
.
5
4

2
.
5
7

2
.
5
8

2
.
6
2

2
.
7
4

2
.
8
9

2
.
9
2

2
.
9
4

2
.
9
7

2
.
9
8

3
.
2
9

3
.
5
3

3
.
5
5

3
.
5
6

3
.
5
8

3
.
6
0

3
.
6
1

3
.
9
7

4
.
0
0

4
.
3
8

4
.
4
3

4
.
4
7

4
.
5
2

7
.
0
3

7
.
0
4

7
.
0
5

7
.
0
6

7
.
0
7

7
.
0
8

7
.
1
3

7
.
1
6

7
.
1
8

7
.
1
9

7
.
2
1

7
.
2
2

7
.
4
1

7
.
4
4

7
.
7
2

7
.
7
5

N+

NH

O

NH

OH

Br

Br-

0102030405060708090100110120130140150160170180190200
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900
2
6
.
3
6

3
7
.
1
6

3
9
.
0
4

5
0
.
2
6

5
0
.
5
0

5
3
.
7
1

5
4
.
3
1

6
5
.
6
4

6
7
.
8
8

6
8
.
8
9

1
2
6
.
4
7

1
2
7
.
1
4

1
2
7
.
9
0

1
2
9
.
2
1

1
3
0
.
4
4

1
3
3
.
5
3

1
3
6
.
1
5

1
4
0
.
2
7

1
5
9
.
5
4

N+

NH

O

NH

OH

Br

Br-

N
N
H

O

N
H

Br

O

3g



-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

0

100

200

300

400

500

600

700

800

900

9
.
0
4

2
.
7
9

2
.
8
5

2
.
8
8

3
.
2
2

1
.
0
4

1
.
0
0

1
.
0
1

1
.
0
4

0
.
6
8

5
.
2
2

4
.
9
8

1
.
0
0

2
.
9
3

2
.
9
6

3
.
3
4

3
.
5
5

3
.
5
7

3
.
5
8

3
.
6
0

4
.
0
9

4
.
1
2

4
.
4
4

4
.
4
8

4
.
5
8

4
.
6
2

4
.
9
1

4
.
9
3

4
.
9
5

4
.
9
7

7
.
1
2

7
.
1
4

7
.
1
6

7
.
1
7

7
.
1
8

7
.
2
0

7
.
2
2

7
.
2
3

7
.
2
7

7
.
3
0

7
.
3
3

7
.
3
5

7
.
3
5

7
.
3
6

7
.
4
3

7
.
4
6

7
.
4
7

7
.
4
7

7
.
4
9

7
.
5
0

7
.
5
2

7
.
5
3

7
.
5
3

7
.
5
4

7
.
5
5

7
.
5
6

7
.
5
8

Br-

N+

NH

O

NH

O

N
N
H

O

N
H

Br

O

3g



0102030405060708090100110120130140150160170180190200
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

2
4
.
9
9

3
5
.
7
3

4
8
.
8
5

4
9
.
1
3

5
2
.
4
6

5
4
.
0
4

5
7
.
7
8

6
7
.
0
0

6
8
.
2
0

7
5
.
4
3

1
2
6
.
3
0

1
2
6
.
8
5

1
2
7
.
2
9

1
2
7
.
9
5

1
2
8
.
9
0

1
3
0
.
5
2

1
3
2
.
9
1

1
3
9
.
3
7

1
4
1
.
1
8

1
4
3
.
8
3

1
5
8
.
4
2

Br-

N+

NH

O

NH

O



5. NMR spectra of addition products
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6. HPLC traces of all compounds
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