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1. Optimization of Reaction Conditions for Sulfonylation of 2,3-Allenoic
Acid 1a“

/ < CH3CN:HCO,H = 3:1
Ph 50°C, 12 h o~ 0

S0
Cu(OAc), (0.2 eq) Me@s’/
COOH oxidant (2.0 6q)
—e + S/S

1a 2h 4a

entry oxidant yield (%)"
1 (NH4)2S,03 40

2 (NH4)2S,05 (5.0 equiv) 41

3 Na,S,03 19

4 H,0, 5

5 m-CPBA 52

6 m-CPBA (5.0 equiv) 48

7 (NH4)2S,05 + m-CPBA (2.0 equiv) 46

8 (NH,4),S,05 + m-CPBA (2.0 equiv)“ 77

9 (NH4),S,05 + m-CPBA (3.0 equiv)‘ 84

10 (NH,4),S,05 + m-CPBA (5.0 equiv)‘ 92

“Reaction conditions: 1a (0.1 mmol), 2h (0.2 mmol), Cu(OAc), (0.02 mmol), oxidant (0.2
mmol), CH;CN/HCO,H (1.5 mL/0.5 mL), under N,, 50 °C, 12 h. "Yields were determined by 'H
NMR spectroscopy using 1,3,5-trimethylphenol as an internal standard. ‘After 12 h at 50 °C,
m-CPBA was added to the crude reaction mixture in CH;CN (1.5 mL)/DCM (5.0 mL) and the

reaction mixture was stirred at rt for 2 h.
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2. Copies of 'H, °F, and *C NMR Spectra for the Products
"H NMR spectrum of 3a in CDCl;
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"H NMR spectrum of 3b in CDCl;
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"H NMR spectrum of 3¢ in CDCl;
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"H NMR spectrum of 3d in CDCl;
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YFNMR spectrum of 3d in CDCl;
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"H NMR spectrum of 3e in CDCl;
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"H NMR spectrum of 3f in CDCl;
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"H NMR spectrum of 3g in CDCl;
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YFNMR spectrum of 3g in CDCl;
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"H NMR spectrum of 3i in CDCl;
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"H NMR spectrum of 3j in CDCl;
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"H NMR spectrum of 3k in CDCl;
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"H NMR spectrum of 31 in CDCl;
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"H NMR spectrum of 3m in CDCl;
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"H NMR spectrum of 3n in CDCl;
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"H NMR spectrum of 30 in CDCl;
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NMR spectrum of 3p in CDCl;
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"H NMR spectrum of 3q in CDCl;
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"H NMR spectrum of 3r in CDCl;
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"H NMR spectrum of 4a in CDCl;
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"H NMR spectrum of 4b in CDCl;
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"H NMR spectrum of 4¢ in CDCl;
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H NMR spectrum of 4e in CDCl;
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"H NMR spectrum of 4f in CDCI
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"H NMR spectrum of 4g in CDCl;

9¢'T
Le'T

¥0'9
S0'9

80°L
0rs
61'L

[ FArA
LE L~
6¢L

tvL

Sv'l

L'l

A A

FsC

=00'¢

~v6'0[

kmo,m L

~el'y

$50C

Jmo;

1.0 05

50 45 40

f1 (ppm)

9.0 85

10.0 9.5

0.0

1.5

20

35 3.0 25

60 5.5

7.0 6.5

80 75

BC NMR spectrum of 4g in CDCl;

6v'6—

Se08
€V'811
eI Iet
P8°¢TI
65 ¥CI

65 ¥Tl—~
€9V~
99°¥C1—
oLvel—

12¢

124.7
f1 (ppm)

99471
0L¥TI
Ly'9T1
$§'9T1
STLT1
08Tl
b 0€1
98°0€ 1
61 1€

IS TETN
Syeel—
STsel
ST9tl
09°LEl
20°sS1—

0S°691—

ysog1/
9801~
6111~
I1ST1€1~

13C

131.0
f1 (ppm)

2.0

FsC

|!'.'

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

i

|

0

10

f1 (ppm)

S29



F NMR spectrum of 4g in CDCl;
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"H NMR spectrum of 4h in CDCl;
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"H NMR spectrum of 6a in CDCl;
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"H NMR spectrum of 6b in CDCl;
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"H NMR spectrum of 7 in CDCls
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"H NMR spectrum of 8 in CDCls
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