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I. General information

All NMR spectra were acquired on AV-400 MHz and AV-600 MHz spectrometers. 'H NMR chemical
shifts were recorded relative to CDCls as the internal reference (CDCls: 6 7.26). '3C NMR chemical shifts were
recorded relative to CDCls as the internal standard (CDCls: 6 77.16). Melting points were determined with
XRC-1 and are uncorrected. High resolution mass spectra (HRMS) were obtained with a
Waters-Q-TOF-Premier (ESI).

Unless noted otherwise, commercially available chemicals were used as received without purification.
Alkenyl bromoarenes 1 were synthesized according to the literature procedures.!!! All catalytic experiments
were carried out using ultra dry solvents purchased from J&K Scientific. The GC internal standard, n-Ci2Hazs
was degassed with nitrogen and dried over activated 4 A molecular sieve beads before use. Gas
chromatography (GC) analysis was performed on a Agilent8890B GC System with Agilent ] & W GC column
DB-5MS-UL
I1. Condition optimization for the palladium-catalyzed domino cyclization/alkylsulfonylation
A typical procedure: In a nitrogen-filled glove box, 1a (25.4 mg, 0.1 mmol, 1.0 equiv), Na;S>0s (38 mg, 0.2
mmol, 2.0 equiv), Pd catalyst (0.01 mmol, 10 mol%), PPh; (6.3 mg, 0.024 mmol, 24 mol%), reductive metal
(0.3 mmol, 3 equiv), base (0.35 mmol, 3.5 equiv) and solvent (0.8 mL) were added to a 10-mL Schlenk tube.
After stirring at room temperature for 1 min, 1-bromobutane 2a (32 pL, 0.3 mmol, 3.0 equiv) and GC standard
n-C12Hae (10 pL) was added. The reaction mixture was stirred at 120 °C for 48 h and then diluted with 3 mL of
EtOAc. Aliquots were taken from the organic phase, and passed through a short plug of silica gel with EtOAc
washing (about 1.5 mL). The filtrate was subjected to GC analysis to determine the yield of the product 3a.
Table S1. The effect of temperature.

Na,S,05 (2.0 equiv)

0, O\\ //O
Bro PdC|2 (10 mol /0) S_nBu
0,
@[ R PPhg (24 mol%) 5
N Sn (3.0 equiv) N
| K,HPO, (3.5 equiv) \
1a 2a DMSO,T°C, 10 h 3a
Entry T Yield 3a (%)
1 80 14
2 100 24
3 110 26
4 120 34

5 130 30




Table S2. The effect of reaction time.

N828205 (20 eqUiV) OO0
PACl, (10 mol%) gy,
PPhs (24 mol%)

Sn (3.0 equiv) N O
| K,HPO, (3.5 equiv) \
1a 2a DMSO0,120 °C, t 3a
Entry t Yield 3a (%)

1 10 h 34

2 24 h 38

3 48 h 45

4 72 h 46

Table S3. The effect of reductive metal.

Na,S,05 (2.0 equiv) 00
PdCl, (10 mol%) gy
PPh; (24 mol%)

Reductant (3.0 equiv)

K,HPO, (3.5 equiv) \

DMSO0,120°C, 48 h 3a

Reductant Yield 3a (%)

Sn 45
Zn 60
Mg 0
Mn 22
Fe 0

Table S4. The effect of solvent.

Na,S,05 (2.0 equiv) O 0
PdCl, (10 mol%) \\S//—”Bu
PPhs (24 mol%)

Zn (3.0 equiv)

KoHPO, (3.5 equiv) \

Solvent,120°C, 48 h 3a

Entry

Solvent Yield 3a (%)

toluene 0



2 1,4-dioxane 10

3 DCE 0

4 DMF 54
5 DMSO 60
6 DMA 51

Table S5. The effect of base.
N328205 (20 eqUiV)

0 0
Br PdCl, (10 mol%) {_ngy
@[ 0 R PPh; (24 mol%) 5
N)Y Zn (3.0 equiv) N
| Base (3.5 equiv)
\
1a 2a DMSO0,120°C, 48 h 3a
Entry Base Yield 3a (%)
1 K3POq4 31
2 KH>PO4 50
3 KOPh 45
4 K>CO; 35
5 KHCO; 42
6 NaHCO3 47
7 DBU 55
8 EtN 44
9 DIPEA 40
10 K:HPO4 60
Table S6. The effect of catalyst.
N328205 (20 eqUiV) OO0
Br Catalyst (10 mol%) gy
@[ 0 R PPh; (24 mol%) 5
N)Y Zn (3.0 equiv) N
| K,HPO, (3.5 equiv)
\
1a 2a DMS0,120°C, 48 h 3a
Entry Catalyst Yield 3a (%)
1 PdCl, 60

2 Pd(OAc), 56




3 Pd(dba), 65

4 Pd(PPh3)4 64
5 Pd(dpp):Cl2 50
6 Pd(MeCN):Cl, 75
7 Ni(cod)2 0

Table S7. The effect of sulfur dioxide source.

SO, surrogate (2.0 equiv)

O O
BrO Pd(MeCN),Cl, (10 mol%) gy
0,
@[ R PPh; (24 mol%) o
N Zn (3.0 equiv) N
| K,HPO, (3.5 equiv) \
1a 2a DMSO0,120°C, 48 h 3a
Entry SO; surrogate Yield 3a (%)

1 DABSO 72

2 K2S,0:5 70

3 N32S205 75

44 Na;S;0s 0

20.9 equiv of 1a was recovered.

Table S8. The effect of phase transfer catalyst.

N328205 (20 eqUiV) OO0
Br Pd(MeCN),Cl, (10 mol%) _ngy,
[0)
@[ . e PPhy (24 mol%) o
N Zn (3.0 equiv) N
| K,HPO, (3.5 equiv) \
1a 2a Additive (2.0 equiv) 3a
DMSO0,120°C, 48 h
Entry Additive Yield 3a (%)
1 BusNBr 70
2 BwNCI 68
3 BwNI 62
4 - 75

I11. General procedure for the palladium-catalyzed domino cyclization/alkylsulfonylation



Na28205 (20 eqUiV)

o Pd(MeCN),Cl, (10 mol%) O\\S//E/Rs
I . 5 RS PPhg 24mol%)
N N)K’/ r Zn (3.0 equiv) R P O
P Ko,HPO, (3.5 equiv) N ,
DMSO0,120°C, 48 h R

1

A typical procedure: In a nitrogen-filled glove box, compound 1 (0.2 mmol, 1.0 equiv), Na2S;0s (76 mg, 0.4
mmol, 2.0 equiv), PA(MeCN):Clz (5.2 mg, 0.02 mmol, 10 mol%), PPh3 (12.6 mg, 0.048 mmol, 24 mol%), Zn
dust (39.6 mg, 0.6 mmol, 3 equiv), KxHPO4 (121.9 mg, 0.7 mmol, 3.5 equiv) and DMSO (1.0 mL) were added
to a 10-mL Schlenk tube. After stirring at room temperature for 1 min, alkyl bromide 2 (0.6 mmol, 3.0 equiv)
was added. The reaction mixture was stirred at 120 °C for 48 h. The reaction mixture was cooled to room
temperature and then extracted with EtOAc. The solvent was removed under reduced pressure and the crude

product was purified by flash chromatograph.

\ 7/

S—"Bu

@)

N
\

3-((Butylsulfonyl)methyl)-1,3-dimethylindolin-2-one (3a)?!

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 70%
yield. M.p.: 70-72 °C.

'"H NMR (400 MHz, CDCls): 6 7.37-7.31 (m, 2H), 7.10 (t, /= 7.6 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 3.63 (d, J
= 14.4 Hz, 1H), 3.52 (d, J = 14.4 Hz, 1H), 3.25 (s, 3H), 2.72-2.60 (m, 2H), 1.74-1.64 (m, 2H), 1.45 (s, 3H),
1.39-1.29 (m, 2H), 0.87 (t, J = 7.6 Hz, 3H).

BC NMR (151 MHz, CDCls): 6 178.1, 143.5, 130.4, 129.1, 123.7, 122.7, 108.9, 58.6, 55.1, 45.6, 26.8, 25.2,
23.8,21.7, 13.6.

HRMS (ESI): calcd for C1sH2:1NNaOsS [M+Na*]: 318.1134, found 318.1126.

\ 7/
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N
\

3-((Butylsulfonyl)methyl)-1,3,5-trimethylindolin-2-one (3b)
The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 87%
yield. M.p.: 105-106 °C.



'"H NMR (400 MHz, CDCl3): 6 7.17 (s, 1H), 7.13 (d, J = 8 Hz, 1H), 6.79 (d, J= 8 Hz, 1H), 3.61 (d, J= 14.4 Hz,
1H), 3.50 (d, J = 14.4 Hz, 1H), 3.23 (s, 3H), 2.73-2.59 (m, 2H), 2.35 (s, 3H), 1.73-1.64 (m, 2H), 1.44 (s, 3H),
1.39-1.29 (m, 2H), 0.88 (t, /= 7.2 Hz, 3H).

3C NMR (101 MHz, CDCl3): 6 178.0, 141.1, 132.2, 130.5, 129.4, 124.4, 108.6, 58.6, 55.0, 45.7, 26.8, 25.2,
23.9,21.7,21.3, 13.6.

HRMS (ESI): caled for C16H24NO3S [M+H*]: 310.1471, found 310.1462.
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3-((Butylsulfonyl)methyl)-1,3,6-trimethylindolin-2-one (3c)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 87%
yield. M.p.: 72-73 °C.

"H NMR (400 MHz, CDCls): 6 7.24 (d, J= 7.2 Hz, 1H), 6.91 (d, J = 7.6 Hz, 1H), 6.72 (s, 1H), 3.60 (d, J= 14.4
Hz, 1H), 3.49 (d, J = 14.4 Hz, 1H), 3.23 (s, 3H), 0 2.73-2.61 (m, 2H), 2.39 (s, 3H), 1.72-1.65 (m, 2H), 1.43 (s,
3H), 1.39-1.30 (m, 2H), 0.88 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6 178.4, 143.5, 139.3, 127.4, 123.4, 123.2, 109.8, 58.7, 55.0, 45.4, 26.7, 25.2,
23.8,22.0,21.7, 13.6.

HRMS (ESI): caled for C16H24NO3S [M+H]: 310.1471, found 310.1462.
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3-((Butylsulfonyl)methyl)-1,3,5,7-tetramethylindolin-2-one (3d)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 90%
yield. M.p.: 106-108 °C.

"H NMR (400 MHz, CDCls): § 6.96 (s, 1H), 6.86 (s, 1H), 3.60 (d, J = 14.8 Hz, 1H), 3.50 (s, 3H), 3.46 (d, J =
14.8 Hz, 1H), 2.71-2.56 (m, 2H), 2.54 (s, 3H), 2.29 (s, 3H), 1.76-1.62 (m, 2H), 1.40 (s, 3H),1.38-1.28 (m, 2H),
0.88 (t,J=7.2 Hz, 3H).

3C NMR (101 MHz, CDCl3): 6 178.7, 138.9, 133.3, 132.0, 131.1, 122.0, 120.3, 58.9, 55.0, 45.1, 30.1, 25.7,
23.9,21.7,20.9, 19.1, 13.6.

HRMS (ESI): caled for C17H26NO3S [M+H"]: 324.1628, found 324.1615
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3-((Butylsulfonyl)methyl)-1,3-dimethyl-2-0x0-6-(0x0-1°-methyl)indoline (3¢)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 73%
yield. M.p.: 92-93 °C.

"H NMR (400 MHz, CDCl3): 6 7.27-7.25 (m, 1H), 6.60 (dd, J = 8.4 , 2.4 Hz, 1H), 6.47 (d, J = 2.4 Hz, 1H), 3.83
(s, 3H), 3.50 (d, /= 14.4 Hz, 1H), 3.48 (d, /= 14.4 Hz, 1H), 3.23 (s, 3H), 2.74-2.62 (m, 2H), 1.73-1.65 (m, 2H),
1.43 (s, 3H), 1.40-1.31 (m, 2H), 0.88 (t,J= 7.6 Hz, 3H).

BC NMR (101 MHz, CDCls): 6 178.7, 160.9, 144.8, 124.4, 122.1, 106.6, 96.8, 58.7, 55.6, 55.1, 45.1, 26.8, 25.2,
23.8,21.7, 13.6.

HRMS (ESI): caled for C16H24NO4S [M+H"]: 326.1421, found 326.1407
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3-((Butylsulfonyl)methyl)-6-chloro-1,3-dimethylindolin-2-one (3f)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 67 %
yield. M.p.: 76-77 °C.

"H NMR (400 MHz, CDCl3): 6 7.29 (d, J = 8 Hz, 1H), 7.07 (dd, J = 7.6, 1.6 Hz, 1H), 6.89 (d, J = 1.6 Hz 1H),
3.62 (d,J=14.4 Hz, 1H), 3.50 (d, J= 14.4 Hz, 1H), 3.23 (s, 3H), 2.82-2.70 (m, 2H), 1.74-1.67 (m, 2H), 1.43 (s,
3H),1.40-1.33 (m, 2H), 0.89 (t, J = 7.6 Hz, 3H).

3C NMR (101 MHz, CDCl3) 6 178.1, 144.6, 134.9, 128.8, 124.8, 122.5, 109.6, 58.3, 55.3, 45.3, 26.8, 25.2,
23.8,21.7, 13.6.

HRMS (ESI): calcd for C1sH21CINOsS [M+H']: 330.0925, found 330.0911
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3-((Butylsulfonyl)methyl)-6-fluoro-1,3-dimethylindolin-2-one (3g)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as yellow oil. 80 %
yield.

'"H NMR (400 MHz, CDCl3): J 7.30 (dd, J = 8, 5.2 Hz, 1H), 6.80-6.75 (m, 1H), 6.63 (dd, J = 8.8, 2 Hz, 1H),



3.62 (d, J=14.4 Hz, 1H), 3.50 (d, J= 14.4 Hz, 1H), 3.23 (s, 3H), 2.80-2.68 (m, 2H), 1.74-1.66 (m, 2H), 1.43 (s,
3H), 1.40-1.33 (m, 2H), 0.89 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, CDCls): 6 178.5, 163.5 (d, J = 247.0 Hz), 145.1 (d, J = 11.7 Hz), 125.7 (d, J = 3.1 Hz),
124.9 (d, J=9.8 Hz), 108.8 (d, J/=22.6 Hz), 97.8 (d, J=27.7 Hz), 58.4, 55.2,45.2, 26.9, 25.2, 23.8, 21.7, 13.6.
F NMR (377 MHz, CDCl3): 6 -110.9.

HRMS (ESI): calcd for C1sH21FNOsS [M+H"]: 314.1221, found 314.1207.
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3-((Butylsulfonyl)methyl)-5-chloro-1,3-dimethylindolin-2-one (3h)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 65%
yield. M.p.: 101-103 °C.

"H NMR (400 MHz, CDCls): 6 7.34 (d, J= 1.6 Hz, 1H), 7.30 (dd, J = 8.4, 1.6 Hz, 1H), 6.82 (d, J= 8.4 Hz 1H),
3.63 (d,J=14.4 Hz, 1H), 3.50 (d, /= 14.4 Hz, 1H), 3.23 (s, 3H), 2.81-2.68 (m, 2H), 1.74-1.67 (m, 2H), 1.44 (s,
3H),1.41-1.33 (m, 2H), 0.90 (t, J = 7.2 Hz, 3H).

13C NMR (101 MHz, CDCl3): 6 177.6, 142.0, 132.2, 129.0, 128.1, 124.3, 109.8, 58.3, 55.3, 45.8, 26.9, 25.1,
23.9,21.7, 13.6.

HRMS (ESI): calcd for C1sH20CINNaOsS [M+Na']: 352.0745, found 352.0762.

\ 7/

p—
F S Bu

O

N
\

3-((Butylsulfonyl)methyl)-5-fluoro-1,3-dimethylindolin-2-one (3i)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as yellow oil. 76%
yield.

'"H NMR (400 MHz, CDCl3):  7.15 (dd, J = 7.6, 2.4 Hz, 1H), 7.05-7.00 (m, 1H), 6.81 (dd, J = 84, 4 Hz, 1H),
3.63(d,J=14.4 Hz, 1H), 3.49 (d, J= 14.4 Hz, 1H), 3.24 (s, 3H), 2.83-2.71 (m, 2H), 1.75-1.67 (m, 2H), 1.45 (s,
3H), 1.41-1.33 (m, 2H), 0.89 (t,J = 7.2 Hz, 3H).

BC NMR (101 MHz, CDCl): 6 177.8, 159.3 (d, J = 242.2 Hz), 139.3 (d, J = 1.9 Hz), 132.1 (d, J = 8.0 Hz),
115.3 (d, J = 23.4 Hz), 112.1 (d, J = 25.0 Hz), 109.3 (d, J = 8.3 Hz), 58.2, 55.2, 46.0, 26.9 , 25.1, 23.8, 21.7,
13.6.

1F NMR (377 MHz, CDCls): 6 -120.0.

HRMS (ESI): caled for C1sH2iFNO3S [M+H"]: 314.1221, found 314.1208.
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3-((Butylsulfonyl)methyl)-1,3-dimethyl-5-(trifluoromethyl)indolin-2-one (3j)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =3:1, V/V) as yellow oil. 62%
yield.

'"H NMR (400 MHz, CDCl3): 6 7.63-7.60 (m, 2H), 6.97 (d, J = 8 Hz, 1H), 3.67 (d, J= 14.4 Hz, 1H), 3.56 (d, J
= 14.4 Hz, 1H), 3.28 (s, 3H), 2.78-2.66 (m, 2H), 1.73-1.65 (m, 2H), 1.47 (s, 3H), 1.40-1.31 (m, 2H), 0.88 (t, J =
7.2 Hz, 3H).

13C NMR (101 MHz, CDCls): 6 177.8, 146.4, 131.0, 126.7 (q, J = 4.04 Hz),124.8 (q, J = 33.0 Hz), 124.3 (q, J =
407.9 Hz), 120.8 (q,J = 3.7 Hz), 108.6, 58.2, 55.2, 45.4, 26.9, 25.0, 23.7, 21.6, 13 .4.

F NMR (377 MHz, CDCl3): 6 -61.4.

HRMS (ESI): calcd for C16H21F3NO3S [M+H"]: 364.1189, found 364.1178.
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3-((Butylsulfonyl)methyl)-1,3-dimethyl-1,3-dihydro-2 H-pyrrolo[2,3-b]|pyridin-2-one (3k)
The product was isolated by flash chromatography (Petroleum ether/EtOAc =1:1, V/V) as yellow oil. 48%
yield.
'"H NMR (400 MHz, CDCl3): 6 8.23 (dd, J = 5.2, 0.8 Hz, 1H) 7.69-7.67 (m, 1H), 7.01 (dd, J = 7.2, 5.6 Hz, 1H),
3.61 (d,J=14.0 Hz, 1H), 3.52 (d, J= 14.4 Hz, 1H), 3.33 (s, 3H), 2.92-2.80 (m, 2H), 1.77-1.70 (m, 2H), 1.50 (s,
3H), 1.45-1.36 (m, 2H), 0.91 (t, /= 7.2 Hz, 3H).
BC NMR (101 MHz, CDCls): 6 177.9, 156.5, 147.8, 131.9, 125.2, 118.4, 57.7, 55.4, 45.3, 25.9, 24.5, 23.8, 21.7,
13.6.

HRMS (ESI): calcd for C14H20N2NaOsS [M+Na*]: 319.1087, found 319.1077.
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Bn
1-Benzyl-3-((butylsulfonyl)methyl)-3-methylindolin-2-one (31)
The product was isolated by flash chromatography (Petroleum ether/EtOAc =1:1, V/V) as yellow oil. 57%

yield.



'"H NMR (400 MHz, CDCLy): 6 7.38 (d, J = 7.6 Hz, 1H), 7.36-7.24 (m, SH), 7.22-7.18 (m, 1H), 7.09-7.05 (m,
1H), 6.75 (d, J = 7.6 Hz, 1H), 5.05 (d, J = 16.0 Hz, 1H), 4.87 (d, J = 16.0 Hz, 1H), 3.70 (d, J = 14.4 Hz, 1H),
3.57 (d, J = 14.4 Hz, 1H), 2.77-2.66 (m, 2H), 1.75-1.67 (m, 2H), 1.52 (s, 3H), 1.39-1.30 (m, 2H), 0.88 (t, J =
7.6 Hz, 3H).

13C NMR (101 MHz, CDCL): § 178.2, 142.5, 135.8, 130.5, 128.9, 127.7, 127.4, 123.7, 122.7, 110.0, 58.4, 55.1,
45.7,44.3,25.8,23.8,21.7, 13.6.

HRMS (ESI): caled for C2iH26NO:S [M+H*]: 372.1628, found 372.1622.
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3-((Ethylsulfonyl)methyl)-1,3-dimethylindolin-2-one (4a)"3!
The product was isolated by flash chromatography (Petroleum ether/EtOAc =1:1, V/V) as yellow oil. 62%
yield.
"H NMR (400 MHz, CDCl3): 6 7.35 (dd, J = 16, 7.6 Hz, 2H), 7.11 (t,J= 7.6 Hz, 1H), 6.90 (d, J = 8 Hz, 1H),
3.63 (d,J=14.4 Hz, 1H), 3.52 (d, /= 14.4 Hz, 1H), 3.26 (s, 3H), 2.78-2.60 (m, 2H),1.45 (s, 3H), 1.27 (t, J =
7.6 Hz, 3H).
BC NMR (101 MHz, CDCl3): 6 178.0, 143.4, 130.4, 129.1, 123.6, 122.7, 108.9, 57.8, 49.6, 45.6, 26.7, 25.2,

6.5.
HRMS (ESI): caled for C13H1sNO3S [M+H"]: 268.1002, found 268.0991.
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1,3-Dimethyl-3-((propylsulfonyl)methyl)indolin-2-one (4b)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =1:1, V/V) as white solid. 64%
yield. M.p.: 106-108 °C.

"H NMR (400 MHz, CDCI3): 6 7.37-7.32 (m, 2H), 7.10 (t, J = 7.6 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 3.62 (d, J
=14.4 Hz, 1H), 3.52 (d, J= 14.4 Hz, 1H), 3.25 (s, 3H), 2.71-2.58 (m, 2H),1.79-1.69 (m, 2H), 1.45 (s, 3H), 0.96
(t,J=7.6 Hz, 3H).

3C NMR (101 MHz, CDCl3): 6 178.0, 143.5, 130.4, 129.1, 123.6, 122.7, 108.9, 58.6, 57.0, 45.6, 26.7, 25.1,
15.8, 13.1.

HRMS (ESI): caled for C14H20NO3S [M+H"] 282.1156, found 282.1151.



1,3-Dimethyl-3-((octylsulfonyl)methyl)indolin-2-one (4c)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 64%
yield. M.p.: 68-70 °C.

"H NMR (400 MHz, CDCI3): 6 7.36-7.31 (m, 2H), 7.12-7.08 (m, 1H), 6.90 (d, /= 8.0 Hz, 1H), 3.63 (d, /= 14.4
Hz, 1H), 3.52 (d, /= 14.4 Hz, 1H), 3.25 (s, 3H), 2.70-2.58 (m, 2H), 1.72-1.64 (m, 2H), 1.45 (s, 3H), 1.27-1.20
(m, 10H), 0.86 (t, /= 6.8 Hz, 3H).

3C NMR (101 MHz, CDCl3): 6 178.0, 143.5, 130.4, 129.1, 123.7, 122.6, 108.9, 58.6, 55.3, 45.6, 31.8, 29.0,
28.4,26.7,25.1,22.7,21.8, 14.2.

HRMS (ESI): caled for C19H30NO3S [M+H"]: 352.1941, found 352.1928.
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3-(((Cyclobutylmethyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one (4d)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V / V) as white solid. 65%
yield. M.p.: 102-103 °C.

"H NMR (400 MHz, CDCl3): 6 7.38-7.31 (m, 2H), 7.10 (t, J= 7.2 Hz, 1H), 6.89 (d, J = 8.0 Hz, 1H), 3.56 (d, J
=14.4 Hz, 1H), 3.47 (d, /= 14.4 Hz, 1H), 3.25 (s, 3H), 2.84-2.82 (m, 2H), 2.81-2.73 (m, 1H), 2.18-2.11 (m,
2H), 1.99-1.87 (m, 1H), 1.85-1.74 (m, 3H), 1.44 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.1, 143.4, 130.5, 129.0, 123.8, 122.7, 108.8, 61.1, 59.3, 45.6, 29.2, 28.7,
28.6,26.7,25.1, 19.4.

HRMS (ESI): caled for C16H22NO3S [M+H"]: 308.1315, found 308.1302.
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3-(((2-Methoxyethyl)sulfonyl)methyl)-1,3-dimethylindolin-2-one (4e¢)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =1:1, V/V) as yellow oil. 62%
yield.

'"H NMR (400 MHz, CDCl3): 6 7.39-7.31 (m, 2H), 7.10 (t,J= 7.6 Hz, 1H), 6.89 (d, J= 7.6 Hz, 1H), 3.78-3.64



(m, 4H), 3.39 (s, 3H), 3.25 (s, 3H), 2.88 (t, J = 5.2 Hz, 2H), 1.44 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.3, 143.6, 130.3, 129.0, 124.1, 122.5, 108.8, 66.3, 60.8, 59.2, 55.5, 45.7,
26.7,25.2.

HRMS (ESI): caled for C14H20NO4S [M+H"]: 298.1108, found 298.1098.
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3-((But-3-en-1-ylsulfonyl)methyl)-1,3-dimethylindolin-2-one (4f)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 60%
yield. M.p.: 90-91 °C.

"H NMR (400 MHz, CDCls): § 7.37-7.32 (m, 2H), 7.11 (t, J= 7.6 Hz, 1H), 6.91 (d, J = 8 Hz, 1H), 5.76-5.66 (m,
1H), 5.09-5.04 (m, 2H), 3.66 (d, J = 14.4 Hz, 1H), 3.55 (d, /= 14.8 Hz, 1H), 3.26 (s, 3H), 2.82-2.69 (m, 2H),
2.49-2.43 (m, 2H), 1.46 (s, 3H).

3C NMR (101 MHz, CDCl3): 6 178.0, 145.9, 143.5, 135.7, 133.9, 130.4, 129.2, 123.7, 122.7, 117.5, 108.9,
59.0, 54.4,45.6, 26.8, 26.0, 25.2.

HRMS (ESI): caled for C15sH20NO3S [M+H"]; 294.1158, found 294.1147.
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1,3-Dimethyl-3-((pent-4-en-1-ylsulfonyl)methyl)indolin-2-one (4g)
The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as white solid. 62%
yield. M.p.: 93-94 °C.
"H NMR (400 MHz, CDCI3): 6 7.36-7.32 (m, 2H), 7.10 (t, J= 7.6 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 5.71-5.61
(m, 1H), 5.01-4.97 (m, 2H), 3.63 (d, J= 14.8 Hz, 1H), 3.52 (d, J = 14.8 Hz, 1H), 3.25 (s, 3H), 2.71-2.58 (m,
2H), 2.10-2.01 (m, 2H), 1.88-1.75 (m, 2H), 1.45 (s, 3H).
BCNMR (101 MHz, CDCl3): 6 178.0, 143.4, 136.3, 130.3, 129.1, 123.7, 122.7, 116.7, 108.9, 58.8, 54.5, 45.6,
32.1,26.7,25.1, 20.9.

HRMS (ESI): caled for C16H22NO3S [M+H"]: 308.1315, found 308.1308.
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3-((Hex-5-en-1-ylsulfonyl)methyl)-1,3-dimethylindolin-2-one (4h)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =1:1, V/V) as yellow oil. 65%
yield.

'"H NMR (400 MHz, CDCls): § 7.37-7.32 (m, 2H), 7.13-7.09 (m, 1H), 6.90 (d, J= 8 Hz, 1H), 5.78-5.68 (m, 1H),
5.02-4.95 (m, 2H), 3.62 (d, J = 14.8 Hz, 1H), 3.52 (d, J = 14.8 Hz, 1H), 3.26 (s, 3H), 2.73-2.61 (m, 2H),
2.04-1.99 (m, 2H), 1.76-1.70 (m, 2H), 1.45 (s,3H), 1.43-1.37 (m, 2H).

3C NMR (151 MHz, CDCl3): 6 178.0, 143.5, 137.6, 130.4, 129.1, 123.6, 122.7, 115.5, 108.9, 58.7, 55.1, 45.6,
33.1,27.6,26.8, 25.1, 21.3.

HRMS (ESI): caled for C17H24NO3S [M+H"]: 322.1471, found 322.1460.
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1,3-Dimethyl-3-((phenethylsulfonyl)methyl)indolin-2-one (4i)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =3:1, V/V) as white solid. 73%
yield. M.p.: 125-126 °C.

"H NMR (400 MHz, CDCl3): 6 7.37-7.22 (m, 5H), 7.14-7.09 (m, 3H), 6.91 (d, J= 8 Hz, 1H), 3.61 (d, J= 14.4
Hz, 1H), 3.46 (d, /= 14.8 Hz, 1H), 3.26 (s, 3H), 3.04-2.94 (m, 4H), 1.44 (s, 3H).

3C NMR (101 MHz, CDCls): 6 178.0, 143.5, 137.6 130.3, 129.2, 129.0, 128.6, 127.1, 123.7, 122.7, 109.0, 59.0,
56.6, 45.6, 28.0, 26.8, 25.1.

HRMS (ESI): caled for C19H22NO3S [M+H"]: 344.1315, found 344.1305.

1,3-Dimethyl-3-(((3-phenylpropyl)sulfonyl)methyl)indolin-2-one (4))

The product was isolated by flash chromatography ((Petroleum ether/EtOAc = 2:1, V/V) as yellow oil. 85%
yield.

"H NMR (400 MHz, CDCIl3): 6 7.34-7.26 (m, 4H), 7.32-7.20 (m, 1H), 7.12-7.10 (m, 2H), 7.08-7.04 (m, 1H),
6.88 (d, /=8 Hz, 1H), 3.61 (d, J=14.4 Hz, 1H), 3.49 (d, J = 14.4 Hz, 1H), 3.23 (s, 3H), 2.71-2.58 (m, 4H),
2.10-1.98 (m, 2H), 1.43 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.0, 143.4, 139.9, 130.3, 129.1, 128.8, 128.5, 126.6, 123.6, 122.7, 108.9,
55.8,54.4,45.6,34.2,26.7,25.1, 23 4.

HRMS (ESI): caled for C20H24NO3S [M+H"]: 358.1471, found 358.1466.



1,3-Dimethyl-3-(((4-phenylbutyl)sulfonyl)methyl)indolin-2-one (4k)

The product was isolated by flash chromatography (Petroleum ether/EtOAc =2:1, V/V) as yellow oil. 80%

yield.

'"H NMR (400 MHz, CDCl3): 6 7.35-7.26 (m, 4H), 7.21-7.17 (m, 1H),7.14-7.07 (m, 3H), 6.90 (d, J = 8 Hz, 1H),

3.62 (d,J=14.8 Hz, 1H), 3.50 (d, J = 14.4 Hz, 1H), 3.25 (s, 3H), 2.73-2.52 (m, 4H), 1.77-1.60 (m, 4H), 1.44 (s,

3H).

3C NMR (101 MHz, CDCls): 6 178.0, 143.5, 141.3, 129.1, 128.5 , 128.4, 126.2, 123.6, 122.7, 108.9, 58.7, 55.0,
45.5,35.3,30.1, 26.7, 25.1, 21 .4.

HRMS (ESI): calcd for C21H26NO3S [M+H']: 372.1628, found 372.1629.

IV. General procedure for the palladium-catalyzed domino cyclization/aminosulfonylation

B Na,S,05 (4.0 equiv) L/
\ ro N N/ 0 S_N R'
R— Pd(OAc), (10 mol%)
I = +R' H R 0 n
N PPh; (20 mol%) N
| NaHCO3 (3.5 equiv) \
1 n=1or2 DMSO0,105°C, 48 h

A typical procedure: In a nitrogen-filled glove box, compound 1 (0.2 mmol, 1.0 equiv), amine (0.52 mmol, 2.6
equiv), NaxS>0s (152 mg, 0.4 mmol, 4.0 equiv), Pd(OAc)2 (4.5 mg, 0.02 mmol, 10 mol%), PPh; (10.5 mg, 0.04
mmol, 20 mol%), NaHCOs3 (58.8 mg, 0.7 mmol, 3.5 equiv) and DMSO (1.0 mL) were added to a 10-mL
Schlenk tube. The reaction mixture was stirred at 105 °C for 48 h. The reaction mixture was cooled to room
temperature and then extracted with EtOAc. The solvent was removed under reduced pressure and the crude

product was purified by flash chromatograph.
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1-(1,3-Dimethyl-2-oxoindolin-3-yl)-N-methyl-N-phenethylmethanesulfonamide (6a)!4!

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 86%
yield.

"H NMR (400 MHz, CDCI3):  7.35-7.16 (m, 7H), 7.10 (td, J = 7.2, 1.2 Hz, 1H), 6.86 (d, J = 7.6 Hz, 1H), 3.38
(d, J=14.4 Hz, 1H), 3.26-3.16 (m, 6H), 2.80 (t, J= 7.6 Hz, 2H), 2.68 (s, 3H), 1.37 (s, 3H).



BCNMR (101 MHz, CDCl3): 6 178.0, 141.8, 138.4, 132.3, 129.1, 128.8, 128.7, 128.1, 126.8, 124.8, 109.5,
55.7,51.4,45.9,34.9,34.4,26.8, 24.9.
HRMS (ESI): Calcd for C20H24N2NaO3S [M+Na]"395.1405. Found: 395.1396.
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N-Methyl-N-phenethyl-1-(1,3,5-trimethyl-2-oxoindolin-3-yl)methanesulfonamide (6b)!4

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 82%
yield.

"H NMR (400 MHz, CDCl3): 6 7.31-7.27 (m, 2H), 7.24-7.20 (m, 1H) 7.18-7.16 (m, 3H), 7.09 (d, J = 8.0 Hz,
1H), 6.75 (d, J= 8.0 Hz, 1H), 3.40 (d, J= 14.4 Hz, 1H), 3.25-3.17 (m, 3H), 3.20 (s, 3H), 2.80 (t,J = 7.6 Hz,
2H), 2.67 (s, 3H), 2.36 (s, 3H), 1.36 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.3, 140.8, 138.5, 132.1, 130.7, 129.0, 128.7, 126.7, 125.1, 108.3, 55.8 51.4,
45.8,35.0,34.4,26.7,25.1, 21.3.

HRMS (ESI): Calcd for C21H27N203S [M+H]"387.1742. Found: 387.1750.
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N-Methyl-N-phenethyl-1-(1,3,6-trimethyl-2-oxoindolin-3-yl)methanesulfonamide (6¢)™!

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 76%
yield.

"H NMR (400 MHz, CDCIl3): 6 7.31-7.27 (m, 2H), 7.24-7.20 (m, 2H), 7.18-7.16 (m, 2H), 6.91 (d, J= 7.6 Hz,
1H), 6.69 (s, 1H), 3.37 (d, /= 14.4 Hz, 1H), 3.25-3.14 (m, 3H), 3.21 (s, 3H), 2.80 (t,J = 7.6 Hz, 2H), 2.69 (s,
3H), 2.37 (s, 3H), 1.35 (s, 3H).

3C NMR (101 MHz, CDCl3): 6 178.7, 143.3, 138.9, 138.4, 129.0, 128.7, 127.6, 126.7, 124.0, 123.2, 109.5,
55.8,51.345.5,35.0,34.4,26.6, 25.0, 22.0.

HRMS (ESI): Calcd for C21H26N2NaOsS [M+Na]"409.1562. Found: 409.1573.
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N-Methyl-N-phenethyl-1-(1,3,5,7-tetramethyl-2-oxoindolin-3-yl)methanesulfonamide (6d)



The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 82%
yield.
"H NMR (400 MHz, CDCl3):6 7.31-7.28 (m, 2H), 7.24-7.20 (m, 1H), 7.17 (d, J= 7.6 Hz, 2H), 6.95 (s, 1H),
6.81 (s, 1H), 3.47 (s, 3H), 3.43 (d, /= 14.4 Hz, 1H), 3.20-3.15 (m, 3H), 2.80 (t, /= 8.0 Hz, 2H), 2.67 (s, 3H),
2.49 (s, 3H), 2.30 (s, 3H), 1.32 (s, 3H).
BCNMR (101 MHz, CDCl3): 6 179.0, 138.6, 138.5, 133.0, 131.9, 131.3, 129.0, 128.7, 126.7, 122.6, 119.9,
56.2,51.3,45.2,35.1, 34.4, 30.1, 25.7, 21.0, 19.0.
HRMS (ESI): Calcd for C22H20N203S [M+H]" 401.1899. Found: 401.1897.
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1-(6-Methoxy-1,3-dimethyl-2-oxoindolin-3-yl)-/N-methyl-/NV-phenethylmethanesulfonamide (6e)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 74%
yield.
"H NMR (600 MHz, CDCl3):6 7.29 (t, J = 7.2 Hz, 2H), 7.25-7.21 (m, 2H), 7.17 (d, J = 7.2 Hz, 2H), 6.60 (dd, J
=7.8, 1.8 Hz, 1H), 6.43 (d, /= 2.4 Hz, 1H), 3.81 (s, 3H), 3.34 (d, /= 14.4 Hz, 1H), 3.28-3.19 (m, 2H), 3.20 (s,
3H), 3.14 (d, J=14.4 Hz, 1H), 2.81 (t, /= 7.2 Hz, 2H), 2.70 (s, 3H), 1.35 (s, 3H).
BC NMR (151 MHz, CDCl3) § 179.0, 160.6, 144.5, 138.5, 129.0, 128.7, 126.7, 125.0, 122.5, 106.5, 96.6, 55.9,
55.6,51.4,45.3,35.1,34.5,26.7, 25.1.
HRMS (ESI): Calcd for C21H27N204S [M+H]" 403.1692. Found: 403.1699.
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1-(6-Chloro-1,3-dimethyl-2-oxoindolin-3-yl)-V-methyl-N-phenethylmethanesulfonamide (6f)!*

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 91%
yield.

"H NMR (400 MHz, CDCI3): 6 7.32-7.28 (m, 2H), 7.26-7.17 (m, 4H), 7.06 (dd, J = 8.0, 2.0 Hz, 1H), 6.86 (d, J
=2.0 Hz, 1H), 3.34-3.22 (m, 3H), 3.20 (s, 3H), 3.10 (d, J = 14.0 Hz, 1H), 2.82 (t, J= 7.6 Hz, 2H), 2.71 (s, 3H),
1.34 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.4, 144.4, 138.4, 134.6, 129.0, 128.7, 126.8, 125.3, 122.5, 109.3, 55.6, 51.3,
45.5,34.9,34.4,26.8,24.8.

HRMS (ESI): caled for C20H24CIN203S [M+H]"407.1196, found 407.1191.
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1-(5-Chloro-1,3-dimethyl-2-oxoindolin-3-yl)-N-methyl-N-phenethylmethanesulfonamide (6g)™!

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 82%
yield.
"H NMR (400 MHz, CDCI3): d 7.32-7.26 (m, 4H), 7.25-7.18 (m, 3H), 6.78 (d, /= 8.0 Hz, 1H), 3.34 (d, /= 144
Hz, 1H), 3.31-3.23 (m, 2H), 3.21 (s, 3H), 3.10 (d, /= 14.0 Hz, 1H), 2.82 (t, J = 7.6 Hz, 2H), 2.70 (s, 3H), 1.34
(s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.0, 141.9, 138.4, 132.4, 129.1, 128.8, 128.7, 128.0, 126.8, 124.8, 109.5,
55.7,51.4,45.9,35.0,34.4, 26.8, 24.9.
HRMS (ESI): calcd for C20H24CIN203S [M+H]"407.1196, found 407.1181.
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1-(6-Fluoro-1,3-dimethyl-2-oxoindolin-3-yl)- N-methyl-/NV-phenethylmethanesulfonamide (6h)

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 72%
yield.

"H NMR (400 MHz, CDCl3): 6 7.32-7.23 (m, 4H), 7.21-7.17 (m, 2H), 6.80-6.75 (m, 1H), 6.61(dd, J = 8.8, 2.0
Hz, 1H), 3.35-3.23 (m, 2H), 3.32 (d, J = 14.0 Hz, 1H), 3.21 (s, 3H), 3.10 (d, /= 14.4 Hz, 1H), 2.82 (t,J=7.2
Hz, 2H), 2.71 (s, 3H), 1.35 (s, 3H).

BCNMR (101 MHz, CDCl3): 6 178.8, 163.4 (d, J = 246.5Hz), 144.8 (d, J=11.6 Hz), 138.4, 128.9 (d, /= 30.1
Hz), 126.8, 125.8 (d, /= 3.0 Hz), 125.4 (d, J=10.1 Hz), 108.8 (d, /= 22.5 Hz), 97.4 (d, J = 27.7 Hz), 55.7, 51 .4,
45.4,35.0, 34.4, 26.8, 25.0.

F NMR (377 MHz, CDCl3): 6 -111.5.

HRMS (ESI): Calcd for C20H24FN>03S [M+H]" 391.1492. Found: 391.1504.

00 /
F S—N
@] \

N Ph

\
1-(5-Fluoro-1,3-dimethyl-2-oxoindolin-3-yl)-N-methyl-N-phenethylmethanesulfonamide (6i)!

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 60%



yield.
'"H NMR (400 MHz, CDCl3): 6 7.32-7.28 (m, 2H), 7.26-7.18 (m, 3H), 7.11 (dd, J= 8.0, 2.4 Hz, 1H), 7.00 (td, J
=8.8,2.4 Hz, 1H), 6.78 (dd, /= 8.4, 4.0 Hz, 1H), 3.35-3.23 (m, 3H), 3.21 (s, 3H), 3.10 (d, /= 14.0 Hz, 1H),
2.82 (t,J=17.6 Hz, 2H), 2.72 (s, 3H), 1.35 (s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.1, 159.0 (d, J = 241.4 Hz), 139.1, 138.4, 132.3 (d, J= 8.3 Hz), 128.9 (d, J
=31.7 Hz), 126.8, 115.0 (d, /= 23.5 Hz), 112.6 (d, J = 25.1 Hz), 109.0 (d, /= 8.1 Hz), 55.6, 51.4, 46.2, 35.0,
34.4,26.9,24.9.
19F NMR (377 MHz, CDCL3): § -120.2.
HRMS (ESI): caled for C20H24FN203S [M+H]" 391.1492, found 225.1287.
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1-(1,3-Dimethyl-2-o0x0-5-(trifluoromethyl)indolin-3-yl)-N-methyl-N-phenethylmethanesulfonamide (6j))

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 82%
yield.

"H NMR (400 MHz, CDCI3): 6 7.59-7.55 (m, 2H), 7.30 (t, J= 7.6 Hz, 2H), 7.25-7.17 (m, 3H), 6.93 (d, J= 8.0
Hz, 1H), 3.37 (d, /= 14.0 Hz, 1H), 3.31-3.18 (m, 2H), 3.26 (s, 3H), 3.13 (d, /= 14.4 Hz, 1H), 2.80 (t,J=7.6
Hz, 2H), 2.67 (s, 3H), 1.36 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.4, 146.3, 138.4, 131.3, 129.1, 128.8, 126.8, 126.5 (q, J = 4.2 Hz), 124.8 (q,
J=32.8 Hz), 124.5 (q, J=272.3 Hz), 121.4 (q, J = 3.7 Hz), 108.4, 55.8, 51.3,45.7, 34.9, 34.3, 26.9, 24.9.

YF NMR (377 MHz, CDCl3): 6 -61.3.

HRMS (ESI): calcd for C21H24F3N203S [M+H]"441.1460. found 441.1452.
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1-(1,3-Dimethyl-2-0x0-6-(trifluoromethyl)indolin-3-yl)- NV-methyl- V-phenethylmethanesulfonamide (6k)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as yellow-green oil.
72% yield.

"H NMR (400 MHz, CDCls): 6 7.44 (d, J = 7.6 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.32-7.28 (m, 2H), 7.25-7.17
(m, 3H), 7.07 (s, 1H), 3.36-3.21 (m, 3H), 3.26 (s, 3H), 3.12 (d, J = 14.0 Hz, 1H), 2.82 (t, /= 7.6 Hz, 2H), 2.73
(s, 3H), 1.37 (s, 3H).



BCNMR (101 MHz, CDCls): 6 178.2, 143.9, 138.4, 134.5, 131.2 (q, J = 32.7 Hz), 129.1, 128.8, 126.8, 124.6,
124.1 (q, J=273.5Hz), 119.7 (q, J= 3.9 Hz), 105.3 (q, J = 3.7 Hz), 55.5, 51.4, 45.8, 34.9, 34.4, 26.8, 24.8.
9F NMR (377 MHz, CDCl3): § -62.4.
HRMS (ESI): calcd for C21H24F3N203S [M+H]"441.1460. found 441.1453.
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1-(1,3-Dimethyl-2-0x0-2,3-dihydro-1H-pyrrolo[2,3-b|pyridin-3-yl)-N-methyl-N-phenethylmethanesulfona

mide (61)

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 54%
yield.

"H NMR (600 MHz, CDCl3): 6 8.21 (d, J = 4.2 Hz, 1H), 7.64 (d, J =6.6 Hz, 1H), 7.29-7.27 (m, 2H), 7.23-7.17
(m, 3H), 7.01-6.98 (m, 1H), 3.34-3.26 (m, 2H), 3.31 (s, 3H), 3.22 (d, J = 14.4 Hz, 1H), 3.10 (d, /= 14.4 Hz,
1H), 2.82 (t,J = 7.2 Hz, 2H), 2.74 (s, 3H), 1.40 (s, 3H).

BC NMR (101 MHz, CDClz): 6 178.1, 156.5, 147.6, 138.3, 132.3, 129.0, 128.8 126.8, 125.2, 118.3, 55.1, 51 4,
45.5,34.9,34.4,25.8,24.1.

HRMS (ESI): Calcd for C19H24N303S [M+H]" 317.1538. Found: 317.1531.
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N-Benzyl-1-(1,3-dimethyl-2-oxoindolin-3-yl)-N-methylmethanesulfonamide (8a)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 84%
yield.
"H NMR (400 MHz, CDCI3): 6 7.42 (d, J = 7.2 Hz, 1H), 7.36-7.24 (m, 6H), 7.14 (t,J = 7.2 Hz, 1H), 6.90 (d, J
=7.6 Hz, 1H), 4.10 (d, /= 14.4 Hz, 1H), 4.01 (d, /= 14.4 Hz, 1H), 3.63 (d, /= 14.0 Hz, 1H), 3.50 (d, /= 14.0
Hz, 1H), 3.27 (s, 3H), 2.59 (s, 3H), 1.46 (s, 3H).
3C NMR (101 MHz, CDCl3): 6 178.4, 143.3, 135.8, 130.7, 128.9, 128.8, 128.4, 128.0, 124.3, 122.8, 108.7,

56.0, 53.5,45.9, 33.8, 26.8, 25.1.
HRMS (ESI): Calcd for Ci19H23N203S[M+H]™: 359.1429. Found: 359.1433.



1-(1,3-Dimethyl-2-oxoindolin-3-yl)-/N-methyl-/NV-(4-methylbenzyl)methanesulfonamide (8b)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 86%
yield.
"H NMR (400 MHz, CDCl3): 6 7.41 (d, J= 7.6 Hz, 1H), 7.33 (td, J = 8.0, 0.8 Hz, 1H), 7.15-7.10 (m, 5H), 6.90
(d, /J=8.0 Hz, 1H), 4.06 (d, /= 14.8 Hz, 1H), 3.98 (d, /= 14.4 Hz, 1H), 3.61 (d, /= 14.4 Hz, 1H), 3.48 (d, J =
14.4 Hz, 1H), 3.27 (s, 3H), 2.58 (s, 3H), 2.32 (s, 3H), 1.46 (s, 3H).
3C NMR (101 MHz, CDCl3): 6 178.4, 143.3, 137.8, 132.7, 130.7, 129.4, 128.9, 128.4, 124.3, 122.8, 108.7,
56.0,53.2,45.9,33.7,26.8,25.1, 21.2.
HRMS (ESI): Calcd for C20H24N2NaOsS [M+Na]" 395.1405. Found: 395.1423.
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1-(1,3-Dimethyl-2-oxoindolin-3-yl)-/N-methyl-/NV-(3-methylbenzyl)methanesulfonamide (8c)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 80%
yield.
"H NMR (400 MHz, CDCl3): 6 7.42 (d, J = 7.2 Hz, 1H), 7.34 (t, J = 7.6 Hz, 1H), 7.21-7.12 (m, 2H), 7.09-7.02
(m, 3H), 6.90 (d, /= 8.0 Hz, 1H), 4.06 (d, J = 14.4 Hz, 1H), 3.97 (d, /= 14.8 Hz, 1H), 3.62 (d, /= 14.0 Hz,
1H), 3.49 (d, J=14.0 Hz, 1H), 3.27 (s, 3H), 2.59 (s, 3H), 2.31 (s, 3H), 1.46 (s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.4, 143.3, 138.5, 135.7, 130.7, 129.1, 128.9, 128.8, 128.6, 125.5, 124.3,
122.8, 108.7, 55.9, 53.4,45.9, 33.8, 26.8, 25.1, 21.5.
HRMS (ESI): Calcd for C20H25N203S [M+H]" 373.1586. Found: 373.1581.
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1-(1,3-Dimethyl-2-oxoindolin-3-yl)-/N-methyl-/NV-(2-methylbenzyl)methanesulfonamide (8d)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 87%
yield.



"H NMR (400 MHz, CDCl3): 6 7.45 (d, J = 7.6 Hz, 1H), 7.34 (td, J= 7.6, 1.2 Hz, 1H), 7.21-7.12 (m, 5H), 6.91
(d,/=8.0Hz, 1H), 4.13 (d, /= 14.4 Hz, 1H), 4.01 (d, /= 14.4 Hz, 1H), 3.64 (d, /= 14.0 Hz, 1H), 3.52 (d, J =
14.0 Hz, 1H), 3.27 (s, 3H), 2.60 (s, 3H), 2.27 (s, 3H), 1.49 (s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.4, 143.3, 137.0, 133.3, 130.7, 129.0, 128.9, 128.0, 126.2, 124.3, 122.7,
108.7,54.9, 51.4,45.8, 33.8, 26.7, 25.0, 19.2.
HRMS (ESI): Calcd for C20H25N203S [M+H]" 373.1586. Found: 373.1579.
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1-(1,3-Dimethyl-2-oxoindolin-3-yl)-/N-(4-fluorobenzyl)- V-methylmethanesulfonamide (8e)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 76%
yield.
"H NMR (400 MHz, CDCl3): 6 7.41 (t,J= 7.6 Hz, 1H), 7.34 (td, J= 7.6, 1.2 Hz, 1H), 7.23-7.20 (m, 2H), 7.14
(t,J=7.6 Hz, 1H), 6.99 (t,J= 8.4 Hz, 2H), 6.91 (d, J= 7.6 Hz, 1H), 4.05 (d, /= 14.8 Hz, 1H), 3.96 (d, J =
14.8 Hz, 1H), 3.63 (d, J=14.0 Hz, 1H), 3.50 (d, J = 14.0 Hz, 1H), 3.27 (s, 3H), 2.57 (s, 3H), 1.46 (s, 3H).
3C NMR (101 MHz, CDCl3): 6 178.3, 162.6 (d, J=247.2 Hz), 143.3, 131.6 (d, J= 3.1 Hz), 130.6, 130.1
(d,/J=8.2 Hz), 128.9, 124.2, 122.8, 115.6 (d, J=21.6 Hz), 108.7, 56.0, 52.7, 45.9, 33.7, 26.8, 25.2.
YF NMR (377 MHz, CDCl3): 6 -114.4.
HRMS (ESI): Calcd for Ci9H22FN>O3S [M+H]" 377.1335. Found: 377.1329.
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1-(1,3-Dimethyl-2-oxoindolin-3-yl)-N-(3-fluorobenzyl)- N-methylmethanesulfonamide (8f)

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 75%
yield.

"H NMR (400 MHz, CDCl3): 6 7.41 (d, J= 7.2 Hz, 1H), 7.34 (td, J = 7.6, 0.8 Hz, 1H), 7.30-7.24 (m, 1H), 7.14
(t,J=7.6 Hz, 1H), 7.02 (d, J= 7.6 Hz, 1H), 6.98-6.90 (m, 3H), 4.06 (d, /= 15.2 Hz, 1H), 3.98 (d, /= 15.2 Hz,
1H), 3.65 (d, J=14.0 Hz, 1H), 3.51 (d, /= 14.0 Hz, 1H), 3.27 (s, 3H), 2.61 (s, 3H), 1.46 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.3, 163.1 (d, J = 247.8 Hz), 143.3, 138.5 (d, J = 7.1 Hz), 130.6, 130.3 (d, J
= 8.3 Hz), 129.0, 124.2, 123.8 (d, /J=2.9 Hz), 122.8, 115.2 (d, /= 18.5 Hz), 114.9 (d, /= 17.9 Hz), 108.7, 56.1,
52.9,45.9,33.9,26.8,25.2.

YF NMR (377 MHz, CDCl3): 6 -112.7.



HRMS (ESI): Caled for C19H22FN20O3S [M+H]" 377.1335. Found: 377.1343.
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1-(1,3-Dimethyl-2-oxoindolin-3-yl)-N-(2-fluorobenzyl)- V-methylmethanesulfonamide (8g)

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 70%
yield.
"H NMR (400 MHz, CDCl3): 6 7.39 (d, J = 7.2 Hz, 1H), 7.37-7.31 (m, 2H), 7.28-7.22 (m, 1H), 7.14-7.08 (m,
2H), 7.04-6.99 (m, 1H), 6.90 (d, /= 8.0 Hz, 1H), 4.16 (d, /= 14.8 Hz, 1H), 4.08 (d, /= 15.2 Hz, 1H), 3.65 (d, J
=14.4 Hz, 1H), 3.51 (d, /= 14.0 Hz, 1H), 3.27 (s, 3H),2.62 (s, 3H),1.45 (s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.3, 161.1 (d, J = 247.2 Hz), 143.3, 130.7 (d, J= 3.9 Hz), 130.6, 129.8 (d, J
= 8.2 Hz), 128.9, 124.7 (d, J= 3.6 Hz), 124.2, 122.9 (d, /= 14.3 Hz), 122.8, 115. 4 (d, /= 21.6 Hz), 108.7, 56.3,
46.4,45.8, 34.0, 26.7, 25.1.
YF NMR (377 MHz, CDCl3): 6 -119.1.
HRMS (ESI): Calcd for Ci19H22FN>O3S [M+H]" 377.1335. Found: 377.1330.
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N-(4-Chlorobenzyl)-1-(1,3-dimethyl-2-oxoindolin-3-yl)-/N-methylmethanesulfonamide (8h)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 96%
yield.
"H NMR (400 MHz, CDCIl3): 6 7.41 (d, J = 7.6 Hz, 1H), 7.34 (t, J= 8.0 Hz, 1H), 7.27 (d, J = 8.8 Hz, 2H),
7.19-7.12 (m, 3H), 6.91 (d, J= 7.6 Hz, 1H), 4.04 (d, J = 14.8 Hz, 1H), 3.96 (d, /= 14.8 Hz, 1H), 3.63 (d, J =
14.0 Hz, 1H), 3.50 (d, J=14.0 Hz, 1H), 3.27 (s, 3H), 2.58 (s, 3H) 1.46 (s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.3, 143.3, 134.4, 133.9, 130.6, 129.7, 128.9, 124.2, 122.8, 108.7, 56.1, 52.8,
45.9,33.8, 26.8, 25.2.
HRMS (ESI): calcd for C1oH22CIN203S [M+H]" 393.1040. found 393.1048.
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N-(3-Chlorobenzyl)-1-(1,3-dimethyl-2-oxoindolin-3-yl)-N-methylmethanesulfonamide (8i)



The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 86%
yield.
"H NMR (400 MHz, CDCl3): 6 7.40 (d, J = 7.6 Hz, 1H), 7.34 (td, J = 7.6, 0.8 Hz, 1H), 7.24-7.21 (m, 3H),
7.16-7.13 (m, 2H), 6.91 (d, J= 7.6 Hz, 1H), 4.03 (d, J = 14.8 Hz, 1H), 3.95 (d, J=15.2 Hz, 1H), 3.65 (d, J =
14.4 Hz, 1H), 3.52 (d, J=14.0 Hz, 1H), 3.27 (s, 3H), 2.59 (s, 3H), 1.46 (s, 3H).
BC NMR (101 MHz, CDCl3): 6 178.3, 143.3, 138.0, 134.6, 130.6, 130.1, 128.9, 128.3,128.2, 126.4, 124.1,
122.8, 108.7, 56.1, 52.9, 45.8, 33.9, 26.8, 25.2.
HRMS (ESI): calcd for C1oH22CIN203S [M+H]* 393.1040. found 393.1034.
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N-(3-Bromobenzyl)-1-(1,3-dimethyl-2-oxoindolin-3-yl)- V-methylmethanesulfonamide (8j)
The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 54%
yield.
"H NMR (400 MHz, CDCIl3): J 7.41-7.38 (m, 3H), 7.34 (td, J = 8.0, 1.2 Hz, 1H), 7.20-7.12 (m, 3H), 6.91 (d, /=
7.6 Hz, 1H), 4.03 (d, /= 14.8 Hz, 1H), 3.95 (d, /= 14.8 Hz, 1H), 3.65 (d, /= 14.4 Hz, 1H), 3.51 (d, J=14.4
Hz, 1H), 3.27 (s, 3H), 2.60 (s, 3H), 1.46 (s, 3H).
3C NMR (101 MHz, CDCl3): 6 178.3, 143.3, 138.3, 131.3, 131.2, 130.6, 130.4, 129.0, 126.9, 124.2, 122.8,
108.8, 56.2,52.9,45.9, 33.9, 26.8, 25.2.
HRMS (ESI): Calcd for Ci19H22BrN20O3S [M+H]" 437.0535. Found: 437.0528.
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N-(4-Bromobenzyl)-1-(1,3-dimethyl-2-oxoindolin-3-yl)- V-methylmethanesulfonamide (8k)

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 43%
yield.

"H NMR (400 MHz, CDCl3): 6 7.43-7.40 (m, 3H), 7.34 (td, J= 7.6, 0.8 Hz, 1H), 7.16-7.11 (m, 3H), 6.91 (d, J=
8.0 Hz, 1H), 4.02 (d, /= 14.8 Hz, 1H), 3.94 (d, /= 14.8 Hz, 1H), 3.64 (d, /= 14.4 Hz, 1H), 3.51 (d, /= 14.4
Hz, 1H), 3.27 (s, 3H), 2.58 (s, 3H), 1.46 (s, 3H).

BC NMR (101 MHz, CDCl3): 6 178.3, 143.3, 134.9, 131.9, 130.6, 130.0, 128.9, 124.2, 122.8, 122.0, 108.7,
56.1,52.8,45.8,33.8, 26.8, 25.2.

HRMS (ESI): Calcd for Ci19H22BrN>O3S [M+H]* 437.0535. Found: 437.0526.



1-(1,3-Dimethyl-2-oxoindolin-3-yl)-/N-methyl-/N-(naphthalen-1-ylmethyl)methanesulfonamide (8i)

The product was isolated by flash chromatography (petroleum ether/EtOAc = 2/1, v/v) as colorless oil. 54%
yield.

"H NMR (400 MHz, CDCI3): 6 8.17-8.15 (m, 1H), 7.86-7.80 (m, 2H), 7.52-7.47 (m, 3H), 7.43-7.35 (m, 3H),
7.17 (t,J=17.2 Hz, 1H), 6.93 (d, /= 7.6 Hz, 1H), 4.62 (d, /= 14.0 Hz, 1H), 4.51 (d, /= 14.0 Hz, 1H), 3.68 (d, J
=14.0 Hz, 1H), 3.57 (d, J = 14.0 Hz, 1H), 3.29 (s, 3H), 2.60 (s, 3H), 1.51 (s, 3H).

3C NMR (101 MHz, CDCl3): 6 178.5, 143.4, 134.0, 131.7, 130.8, 130.7, 129.1, 129.0, 128.7, 127.4, 126.7,
126.1, 125.2,124.3, 123.9, 122.8, 108.8, 54.7, 51.9, 45.8, 33.9, 26.8, 25.0.

HRMS (ESI): calcd for C23H25N203S [M+H]" 409.1586. Found: 409.1580.

V. Mechanistic study

(1) The control experiments

\ 7/

Br S_nBU
O tandard conditions
+ Na,S,0 NR— -Standard conditions
N)Y 29275+ TBUTBI "TENpO (3.0 equiv) y o
| \
1a 2a 3a, trace

In a nitrogen-filled glove box, 1a (25.4 mg, 0.1 mmol, 1.0 equiv), Na2S;0s (38 mg, 0.2 mmol, 2.0 equiv),
Pd(MeCN):Clz (2.6 mg, 0.01 mmol, 10 mol%), PPhz (6.3 mg, 0.024 mmol, 24 mol%), Zn dust (19.6 mg, 0.3
mmol, 3 equiv), K2HPO4 (61 mg, 0.35 mmol, 3.5 equiv), TEMPO (46.9 mg, 0.30 mmol, 3.0 equiv), and DMSO
(0.8 mL) were added to a 10-mL Schlenk tube. After stirring at room temperature for 1 min, 1-bromobutane 2a
(32 puL, 0.3 mmol, 3.0 equiv) and GC standard n-Ci2Hz6 (10 pL) was added. The reaction mixture was stirred at
120 °C for 48 h and then diluted with 3 mL of EtOAc. Aliquots were taken from the organic phase, and passed
through a short plug of silica gel with EtOAc washing (about 1.5 mL). The filtrate was subjected to GC analysis

to determine the yield of the product 3a. GC analysis showed that trace amount of 3a was obtained.

BrO
@NJY + NBu—Br standard conditions . N 0

|
1a 9,16%



In a nitrogen-filled glove box, 1a (50.8 mg, 0.2 mmol, 1.0 equiv), PA(MeCN).Cl (5.2 mg, 0.02 mmol, 10
mol%), PPh3 (12.6 mg, 0.048 mmol, 24 mol%), Zn dust (39.6 mg, 0.6 mmol, 3 equiv), KxHPO4 (122 mg, 0.7
mmol, 3.5 equiv), 1-bromobutane 2a (64 pL, 0.6 mmol, 3.0 equiv), and DMSO (1.0 mL) were added to a
10-mL Schlenk tube. The reaction mixture was stirred at 120 °C for 48 h. The reaction mixture was cooled to
room temperature and then extracted with EtOAc. The solvent was removed under reduced pressure and the
crude product was purified by flash chromatograph to afford 9 in 16% yield. 'H NMR (600 MHz, CDCl3): §
7.28-7.25 (m, 1H), 7.21 (d, /= 7.2 Hz, 1H), 7.06 (td, /= 7.8, 1.2 Hz, 1H), 6.85 (d, J= 7.8 Hz, 1H), 3.22 (s, 3H),
1.37 (s, 6H). The '"H NMR data matched that reported in the literature.!!

\

Bro - N [0}
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N)Y O /
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1a 10, 30% |

In a nitrogen-filled glove box, 1a (50.8 mg, 0.2 mmol, 1.0 equiv), Na2S;0s (76 mg, 0.4 mmol, 2.0 equiv),
Pd(MeCN):Cl2 (5.2 mg, 0.02 mmol, 10 mol%), PPhs (12.6 mg, 0.048 mmol, 24 mol%), Zn dust (39.6 mg, 0.6
mmol, 3 equiv), KzZHPO4 (122 mg, 0.7 mmol, 3.5 equiv), and DMSO (1.0 mL) were added to a 10-mL Schlenk
tube. The reaction mixture was stirred at 120 °C for 48 h. The reaction mixture was cooled to room temperature
and then extracted with EtOAc. The solvent was removed under reduced pressure and the crude product was
purified by flash chromatograph to afford dimer 10 in 30% yield (d.r.,, 1:1). '"H NMR (400 MHz, CDCl3): &
7.29-7.24 (m, 2H), 7.13 (dd, J = 7.2, 1.2 Hz, 2H), 7.07 (td, J = 7.6, 1.2 Hz, 2H), 6.83 (d, J = 7.6 Hz, 2H), 3.21
(s, 6H), 1.47-1.40 (m, 4H), 1.21 (s, 6H). Diastereoisomer: '"H NMR (400 MHz, CDCl3): § 7.25 (td, J= 7.6, 1.6
Hz, 2H), 7.03 (td, J = 7.2, 0.8 Hz, 2H), 6.99 (dd, J = 7.2, 1.2 Hz, 2H), 6.81 (dt, J = 8.0, 0.8 Hz, 2H), 3.18 (s,
6H), 1.77-1.63 (m, 2H), 1.40-1.31 (m, 2H), 1.25 (s, 6H). The '"H NMR data matched those reported in the

literature. %)

(2) The synthesis and catalytic reaction of metalated Pd(IT) complex
1) Synthesis of metalated Pd(II) complex 11

N.__O
BrO
PPh, (2.0 equiv
@E + Pddba), DC?VI( t 2?5 h) g
’T‘ Pd—PPh;
1a Br
11, 54%

A Schlenk tube with a magnetic stir bar was charged with Pd(dba), (100 mg, 0.176 mmol), PPh; (92 mg, 0.352



mmol), 1a (50.8 mg, 0.20 mmol, 1.1 equiv), and CH2Cl> (1.0 mL) under an N; atmosphere. The resulting
mixture was stirred at room temperature for 2.5 h, and then Et2O (10 mL) was added. The resulting suspension
was filtered, and the solid was washed with Et2O (2 x 1 mL) and Nz-dried to give compound 11 as a gray solid
in 54% yield. "H NMR (400 MHz, CDCl3): 6 7.77-7.74 (m, 6H), 7.46-7.38 (m, 9H), 7.22 (t, J = 7.8 Hz, 1H),
7.00 (t, J = 7.8 Hz, 1H), 6.84-6.80 (m, 2H), 3.29 (s, 3H), 1.84 (s, 3H), 1.62 (m, 1H), 1.01 (t, /= 7.8 Hz, 1H).
HRMS (ESI): caled for C20H27NOPPd [M-Br]* 542.0865, found 542.0865.

2) Complex 11-catalyzed domino cyclization/alkylsulfonylation

11 (10 mol%)
PPhs (12 mol%)
Zn (3.0 equiv)
1a + Na,S,05 +  "Bu—Br KoHPO, (3.5 equiV)'

2a DMSO,120°C, 48 h

3a, 62%

In a nitrogen-filled glove box, 1a (25.4 mg, 0.1 mmol, 1.0 equiv), Na2S;0s (38 mg, 0.2 mmol, 2.0 equiv),
complex 11 (6.2 mg, 0.01 mmol, 10 mol%), PPhs3 (3.2 mg, 0.012 mmol, 12 mol%), Zn dust (19.6 mg, 0.3 mmol,
3 equiv), KoHPO4 (61 mg, 0.35 mmol, 3.5 equiv), and DMSO (0.8 mL) were added to a 10-mL Schlenk tube.
After stirring at room temperature for 1 min, 1-bromobutane 2a (32 pL, 0.3 mmol, 3.0 equiv) and GC standard
n-C12Hae (10 pL) was added. The reaction mixture was stirred at 120 °C for 48 h and then diluted with 3 mL of
EtOAc. Aliquots were taken from the organic phase, and passed through a short plug of silica gel with EtOAc
washing (about 1.5 mL). The filtrate was subjected to GC analysis to determine the yield of the product 3a. GC
analysis showed that 62% yield of 3a was obtained.

(3) Plausible mechanistic pathway for the palladium-catalyzed domino cyclization/aminosulfonylation
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N
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Scheme S1. The plausible mechanism for the formation of product 6.



VI. Reference

[1] R. Kotipalli, A. Nagireddy, M. S. Reddy, Org. Biomol. Chem. 2022, 20, 2609-2614.

[2] D. Xia, T. Miao, P. Li, L. Wang, Chem. Asian J. 2015, 10, 1919-1925.

[3] Y.-Y. Jiang, S. Liang, C.-C. Zeng, L.-M. Hua, B.-G. Sun, Green Chem. 2016, 18, 6311-6319.
[4] H. Lv, X. He, L. Shen, X. Zhang, Z. Lian, Adv. Synth. Catal. 2022, 364, 2729-2734.

[5] C. Liu, D. Liu, W. Zhang, L. Zhou, A. Lei, Org. Lett. 2013, 15, 6166-6169.

[6] K.Wang, Z. Ding, Z. Zhou, W. Kong, J. Am. Chem. Soc. 2018, 140, 12364-12368.



~
[(s]
[op]
BiL
&
S

I~ oy
0 ©
- © OO
ol o
L -
—

VII. Copies of NMR spectra
Yy

-

Reog |
/80T |

v.0€
¥8l¢

Fiozl

Fo0'e

=Fsoz [

=00}

=00} |

102

05

T T T

15110105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)

965°EL,
P69'1Z

L18°€2|
vl Gz~
sosoz”

865G —

89095~
€19'85—

mvm_m\./

\vi>) 2o

AW

1¢6'80L—

P69°TZL
999°¢Z
Sel6el
06€°0E}

8LYVErL—

680821 —

S8y

O

T T T T T T

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

T

210 200 190 180 170 160 150 140 130

f1 (ppm)



(2-1-RV]

66801
CLEH

@
o
(s}
ol

L
s

-5—"Bu

...

200'€

Loe L

(AR

¥8L°¢C |

FLoe
65l
=00¢
Fooz

¥86°0 |

Mmm_o

160

-1.0

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

T T T T T T

mB_m;
282127
LoL FN//,
118°€2~
mmvmmw
€91°92

S89'GY—
LP0'95~

86585

er8'aL

oSt &7
LiviL

(ppm)

* 8g9'80L—

8LY VL~
TLEBZL~
LY OEL
yeTZEL

660° L~

Ye6'LLL—

2 ?'L'Bu

0

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

10

f1 (ppm)



[==1-R"

56801
0cE' 1

©
I
©
ol
i

Lo
I~
w
(o]
b
=

6169
S TAAV AN
vre'l
0egL

o]
=

Ol
5

Y

ik

F00¢

607¢C |

€6¢C

he6L |

€
Fioz

1867
Fzoz

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)

mmm_m;
089'12
90022
S08°€C~
mom_mmw
76992

S9ESr—
¢P0'95—

999'85—

Tr8'aL

Udk oL

LiviL

L8601 —

16L°€ZL
ragodh
Ly’

yeeeel —
6eserl—

19EBLL—

-:-_”Bu

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

10

10

f1 (ppm)



"Bu

OF
=

F80'C
81z
887

kgLz

v.10€
v0'€
102

Feis

0 -05

10 05 00

T

1.5

T

T

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

f1 (ppm)

omm_m;
m8_9/
92602
z69'l—
006'€Z
eL9se)f
€200¢

960Gy —

¢B6PS—
6/885—

09L'4L

mvm_m\.V
mﬁ.\t.x

£92°0Z1 .
166121~
ELLLELY
100°ZEL
26T EEL

glLe'8eL”

60L8L1—

gy

le)

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

10

10

f1 (ppm)



—

T

-

S—"Bu

@]

MeO

== k|

f1 (ppm)

085El,
10412

1£8°€2\
YT ST~
182627

8¢l 'Sy

02095,
£9'55-
L1985

[AI A

.Eum_m\.V
mﬁ.\t.x

18L66—

€95'901L—

L e~
8y vel

YLLYPL—

<9808 —

§L98L1—

MeO

T T T T T T T T T T T T T T T T T T T (\]

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20

.10

10

f1 (ppm)



)
3

;

_—
—

98l ¢

w
I~
I~
od
2
-

66,71
6.8Z1
622 ¢
6.t
GL5¢
209°¢
Zroe

888°01
2689
850°2
290°2
LL0°L-
1802
omm.h&
9.2 L]
9671’

¥ mgy

Cl

- Loe
- 66°L

oo¢

1e0c

|lﬂ%oo,m

=+ 10€

=00l

05100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.

f1 (ppm)

L9601 —

S¥SZeL~
L9021
6L8'8z1"
¥ YEL

€08l —

00181~

G

-5—"By

O

cl

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10

10

f1 (ppm)



) '_'-;—"Bu

o

=00} |

“00'L

=660 |

14

f1 (ppm)

PBSEL,
26912

68L €2\
LY2ST~
888'92/

LBL'Sr—

Yee9s~
YEV'8S—

RN

VI Lo

LiviL

LE9'/6
mom.nmv

SlL.'80l1
mmm_mo_‘v

vS8vTL
196721
cLoseL
v0.'52)

mmm_grv
Faslonsi 4%

€0E2ol~
6rL¥Sl-

69r'8L1—

0

T T T T T T T T T T T T T T T T T T 1I0

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

-10

f1 (ppm)



T T T T T T
-
z

100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)

T

<880 -—

50 60 -70 -80 -90 -1¢

2, 0
S—"Buy
30 -40

@]

0 -10 -20

.1.0,

0

—
Y]
e
o™

e

i

cl

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0f

f1 (ppm)



¢6L60L—

L6TH2,
LLL'8Z ),
8.6'8217
cizzel’

0coerl—

€E9LLL—

0

T T T T T T T T T T T T T T T T T T 1I0

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20

-10

f1 (ppm)

S ngy

o

10 05 00

Fesz
IM ¥6'L |

1.5

1700¢
= keozt

- [00Z |

L6 |
HM Fooe

e ¥ [60 |

=

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

f1 (ppm)



— ® 0 DODO M~ FlO®
~ O o OPDMD PO DD ool o o LO < © L0 I~
~ <o AN~O O r-N;d®nN NOF IO = M~ O M ©
~ o oo —D D A NN O 0 — I © L0
M~ w NOMMN e——c—— 00 [~ = 0 [+s Ty [{o] Owom—am
= e Ly L B TR 0 M~~~ ow < Al
| N ~ N N ' N | RNy

W)

90
= S—"Bu
0]
T

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0 -10
f1 (ppm)

—-119.998

0 10 0 -10 20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)



Yyt u
<8801
00601
90€'L1
YZe'Ly
€Ve I
19€ I
cmm__uﬁ
99% L4

159}
LLOL
069'L

80L°L
6cl'L

2997C
0892
9697
9022
¥LLT]
gzrz]
9e2Zff
orLZ
1922
1842
€82 ¢
ors e
9/5°¢H
959°¢
269°¢’

T

1969,
18697
092 L
865 L~
sz9'L”

S —"BU

=0

FesL t

66T |

fooz

660

861

‘i@ 85 en0 85 B0 75 7D BE A0 55 50 45 Ap 85 B0 25 20 45 40 05 DO 05

T

T

T

_
£
o
[

f(

BEVEL
285°1T

29962\
pE0'ST—
cl1892”

98E'Sr—

G919~
cLe8s—

8529/

9/0°2.

¥6e°LL
1898017
9T 0z
§52°021
06470211
1280211
2980211
SPETEI
YoEvE L
e R AR
096121
¥8z's2l
¥rogzl
189921
ONSNL
092921
66921
ErE'82LT
996 0€ |
cLyopl

—

=1

1€08L1—

_J’JBU

B
S
0

FiC

0

0 70 60 50 40 30 20 10

T

90 180 170 160 150 140 130 120 110 100 90 &0

210 200 190 180

-10

50 40

f1 (ppm)



log’le—

FiC

0 -10 -20 30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2:

0

.10,

-
z

'0

f1 (ppm)

©
®
L
3
hk
=

w
[22]
[Tp)
[3p]
L
R —

Hrmmw 0
+»860

20

f1 (ppm)



LO9EIN
v0L &/
£e8°€0
sy ve
768'5C

yeesr—
CEV'GS~
219187

mvm_m\.V
om_,.n\.x.
8ivLL

gsesll”
85192l —
0E6LEL,

Yol iyl —
S0G'951L —

626'LLL—

) -10

0

" 10

f1 (ppm)

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

"Bu

O\\ f.rO
S—"BiU
T T

v¥6¢
86°L
me_m I
L0e
kg6l

k2871 |

———loo0z

umm_o |
960
L p80
lszs
660

f1 (ppm)




¢L6601L—
oelcely
0L9°€cl
mmm_hm_.w

€69LC1
9.8'8¢1
vee'8cl
¥I90EL

omm.mm_,\
orserl

¢Sl 8L~

00

-5—MBu

— -0

T

T T T T T T T T T T T T T T T T T T T T (\] -10 T

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

10

f1 (ppm)

= 660
= =0l

5 30 25 20 15 10 05 00 -05

T

T

T T T T T T T T T T

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

10.5

f1 (ppm)



9e5'9—

P9l°9e~
LeLge”

LgSsh
£z967”
SP8'/S~

er8'eL

3=] 5
8ivLL

006801 —

LTI
log'ezL-
LLL6ZL—
00t 0sl’

Yererl—

8r0'8lL—

) -10

0

T T T T T T T T T T T T T T T T T T 1I0

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

f1 (ppm)

I~
0
. ©
o
1

File

+60¢€
g0

Feoz

+90'¢
Floz

=00}
=20’}
Ey0C

)5 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1

f1 (ppm)



080°€L~
SLLGL

FRANTAN
8cL9c”

¥95'Sr—

69695~
96585

88801 —

099221,
8c9'€zl—
201621~
66505/

6eF Erl—

6€08L1—

) -10

0

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

f1 (ppm)

—
0
©
ol
fe
o

05

|

™ 662
IL 010l

— A |

Iy 507

== 102

—_ - B¢

—=1F 00¢

® 660
=== 00

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)



6517l
€6L &/
65922
€60°5Z
91’92\
69682~
L96°8Z
16682
zoL'le
795 'Sy—

68¢'95~
90985

6.8'801—

8Y9TZI,
1S9'CTL—
£60'621 —
e6c0c)’

Yererl—

Sr08LL—

T

) -10

0

T T T T T T T T T T T T T T T T T T 1|0

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

f1 (ppm)

00

Lo

. =860
- Mooy
= 186l

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)



mwm.m_,
m_._._mm/
.vwn_mm/
G09'8¢
mwm_mmw
81 6¢

88G'Gr—

Y9C65~
orL’L9”

G28'801L—

lageclh
legegl—
mmo_mm_.w
vey ot

6CrErL—

16081~

0

T T T T T T T T T T T T T T T T T T 1I0

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

-10

f1 (ppm)

| S5V}

=l0¢

R
661
J

3

=660
e0'L

=00¢ |

6T
i M yL6¢€ |

002 |

.05

15

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

10 05 00

f1 (ppm)



1A TAN
VAol

818801 —

6S¥ecl
Pl vel—
mmm_mNFW
yreoel

L29Erl—

48281~

|

N

|

|

T

) 10

0

T T T T T T T T T T T T T T T T T T 1I0

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

f1 (ppm)

Fue

P

—==V}o0%

== g6l

a[/60

-——100']
=170}

;Um.wm__,
£100Z |

Iuﬁmo.m I

20T |

5 30 25 20 15 10 05 00 -05

T T T T T T T T T

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

T

f1 (ppm)



cll Gty
mmo_mNW\
¥9.4'9¢

¢zosy”
9ZH S,
L1065

er8'eLy

mm_,.mhg‘
LiviL

SP6'80L~
88y LLL
PR dkd)
069°€Zl
LLLBel
9GE0EL~
S98°€EL
62LSEL
18 EPL—
yos'shL”

€Lo8ll—

T T T T T T T T T T T T T T T T T T T (\]

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20

._10.

10

f1 (ppm)

=

—

— b

g

£0°€
V16l
86

A

—Fo0¢ |

——=1007

el

_ ~86°0
- 001

————T1-GH'|

vl |

® 960 |

T T T T T -OI-5 T

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

T

f1 (ppm)



9802~
€Z1'52~
gzL9z”
reLze”

zessy”
8/¥H5
99285~

268801
259911~
8L97CCIn
059'€cl—
90 _,_mNF,\f
0ce ol

882'9EL "
oryerl~

886 L1 —

T

) -10

0

T T T T T T T T T T T T T T T T T T 1I0

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

f1 (ppm)

o

v

—

Foo'L
Feo)
Fes'l

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05

f1 (ppm)



§6c’'le
mv_,.mNM

06g'L¢
m_,_,.mm\,

1655r—

¢eL'eg~
€89'85—

8¥6'9.L
08L4L
AW

916801
bPSGLE~
888°CCl
orgecl—
1€ _,_mm_,w,.
16E0EL

1egleL—
Siyerl~

620'8.L—

T T T T

T T T T T T T T T T T

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

f1 (ppm)

Frez

T.m._m

et

Tuo_m

¥860 |

rl8c

berg|

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

f1 (ppm)



56801 —
\.NN_NN_./
mmm_mm_,%
SclLeln
€85'8¢cl
omm.mm_,w
S.L6clt
mmm.om_,*
0s5L€1
88rErl

686°LLL—

0

T T T T T T T T T T T T T T T T T T 1I0

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

-10

f1 (ppm)

5 00 05

10 105 100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00

T

f1 (ppm)



05 -1.0 -1

) YV b
i £09'L1
£L9H |
2 0£9'l1
3 LYY L -
i o SIL
05£°€2~, ) [N 8EL i L
lghse— ¥SL'H
veroz’ g 28s I
P 195°C1
] 695°C1 L
3 g 85T —
: L 88GCY —F10¢ L
£95°Gh— —3 : i :
i Lo mmm_m; == 10v
1 0 52971 L
LY S — —3% Sr9TT
018'85— — o 259T |
i © 9t fesc
3
L2 18T s
~ - L
bre A, : £8YE, —resT|
09} L4 o 6l9ET —= 007z
8l¥LL @ L69¢] |
¥£9€
-% \m; L
w
O L
8=
] I 6889
_ 606'91 B
— - o
:m_me 1 2 o
oon_NN; 06021 r
mmm_mm_, |9 60LL
8.5°9¢21 = AN T4 WA 3
mvm_wm_‘v I B6EL L
152°82) ] '8 il &
8LL'6Z1 - = %E\W
6820¢1 e LOBE] -
L06'6EL— = rS omm_ﬁ =
LevErl— g 1 8LZ'L 5 I
{ {8 o
I See L]
(5%
vy |0 e | O i
a2 B i @ reeL o o
z7 ] & =z L
=
m g
1667101 — — K= I
i Is

0105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)



BLY'1Z
¥80'52~
mrhomw
vLLOE

80c'5e”

8ES'SY—

8v0'95~
¥89'85—

L¥8'9.L
6512
LiviL

006801 —
Nmm_mm_./
omm_mm_}f
LSLGZIN
LSt'8elL
mmm.mm_,w
cclecl
\.Nm_om_,_\
A543
oLvErl

086241~

T

-10

0

10

T

f1 (ppm)

130 120 110 100 90 80 70 60 50 40 30 20

Ph
T T T T

210 200 190 180 170 160 150 140

/560 |
20l

[Avh4

T T T T T T T T T T T T T T T T T T T T T -(]I.5 T -1I‘0 T
f1 (ppm)

0105100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00



8 _,m_vm/
PEBGE~
ove6Cc—
_.nm_vmw
6E6PE

626G —
98€°LG~
£99'95—

Tr8'aL

VI Lo

LiviL

oLs60lL—

S.w_vm_.
mow_mm_,%
€908ch
6L.'8¢Cl
98.'8¢1
0s0'6ct \
6eccel
\._.v.mm_,\
€reLyl

696°LLL—

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

._10.

.10.

0

f1 (ppm)

00
€0}

rg6¢
Mmo__. I

90¢

10 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

T T T T T T T T T T T

f1 (ppm)



SLE 12
§60°'52~
10492
82FFE~
Ly0se”
608'Gh—

€8E°1LG~
008'95—

mvm_m\.V
_.m_,.tm.
6.vLL

S.2'801L—

92052l
¥69'9¢1

LBY'BTIAL
mmm_mm_,v

0co'6ct
1690¢El
6Ll el
€ar8el
ces8orl

98281 —

0

T T T T T T T T T T T T T T T T T T 1|0

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20

-10

f1 (ppm)

f1 (ppm)



18612\
#P0'GT~
ooz’
LBE Y~
9106e”

86Y S
16C°1S5~
¢84'95~

LRI
Ty,
6Lv'LL

Srg60L |
08L'EZI"
G96°EZ11
£69'9Z1
129121
069821
£00'6Z1
LPP8EL~
9l8'8eL”
vozerl”

§.98L1—

0

210 200 190 180 170 160 150 140 130 120 110 100 S0 80 70 60 50 40 30 20 10

-10

f1 (ppm)

—

1=10°¢C

. ~86C
- —*66C

koo.r
MNO [4

0l

S0¢C

4860 |

80 |

0 -05

T T

T T T T T T T T T T T T T T T T T

'11511.0105100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)



0e0'6l
owm_ONM
859'GE~-
L800E~
mo.w.vmwr.
¢60°9¢

riesy—
LPE LG~
191°89~

Nvm_m\.w.
mm_,.tm
LiviL

998611
olLgect /
mmm_mm_,%
mmm.mm_;,f
§86'82)
6relEL
viE'LEL
G86cel
6058€l
ozo'sel

€r06LL—

e L

0

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

._10.

f1 (ppm)

2

=0c¢e |

€0°€ |

50T

f1 (ppm)



980°52~
VA r4d
89V Ve
0.05e”
0EE 'SP~
088°LG
70955
§/8'SS

mvm_m\./

1351 27 2

cleLL

LLS'90L—

€Losclt
6cL 9~
9¢.8¢cl
8co'6ct
LLY8EL—

919 vPl—

05Tz
G

crg0sl —

9€06LL—

MeQ

00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

210 200 190 180 170 160 150 140 130

f1 (ppm)

Cl

=00°¢

0 05 00 -05-10

'511.0105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

T

f1 (ppm)



Bl R7AN
11192~
ZLE Ve,
Le e

(A4 1
LEELG~
€1995—

6rE60L—

16v°22)
mmw_mmrw
€LL9TL
ovL8eLT
98682}
peoszl |
195 ¥EL
6LE8EL
St oL

68E8LL—

111 P PRSP PPN 1 P 1 |

Ph

Cl

0

T T T T T T T T T T T T T T T T T T T 1I0

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

-10

f1 (ppm)

Cl

8g¢c

=00k |

ELY T

10

6 45 4B 05 DO 08

T T T T T T T T T T T

'95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20

f1 (ppm)



16812~
918'92~
ZLE Ve,
956 vE”

8E6'GY—

09€LS~
el 65—

€¥8'9L\

) 10

0

.1,0.

Ju

_.m_,.mha‘
8ivLL

S8v'60L—
9z8vel

mwn_mm_,%
8r08ciny
mon_wmgﬁ
m\.n_mm_,ﬁ
890'6¢C}

\.mm_mm_‘\.

Lev8El
vig LYl

[AL-WFA

f1 (ppm)

0.0

Cl

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

=0ge

80¢
- m_»ﬂwo_m

#90'L

—=iPle

rLe

05 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1
f1 (ppm)




89672
8€8'92
oLy e~
886 FE”

66ESY—

98ELG~
FRAN o

€¥8'9L\

om_,.mhx
8ivLL

£0E L6+,
L1S°16
£99'801
988'801—~
€6€'6Z1
067°521 1
z98°G2)
768'GTL
06921 \
79,821
omo.mmﬂx
80'8¢)
8LL YL
£e8 L]

Y6121~
Se9y9l

SLLBLL—

0

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

10

f1 (ppm)

69F LLL-—

2100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)

T

50 60 -70 -80 -90

0 -20 -30 -40

-10

0

10

0

-
z



FA=1 2 7AN
e Lo 1G8'92~
_ 80V Ve~
u_ Ls6ve”

J =60 Z51or—
98¢°15~

<1 gpoge
|_ ek

L
= B, .
———ae 170}

Y11 ;

€18'9L

) 10

0

T T T T 1I0 T

VI Lo

LiviL

| E 496801
100’k £ 8€0601
JEOL| = \.mv_w_‘_‘f
~ b 860 ™ arlclLl
EM ¢ 02Ebly
202 113135
mmn_mm_‘/
mon.mm_ﬂw
o ¢806ct
g5¢ccel
=) 8EECEL
= S0t'8EL
gelL'6ElL
T~ Z80'85L~
F ¢ly0slL

6

e 6.08L—

14

f1 (ppm)

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




€ecoch-—

2100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)

) -10 -20 30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 -140 -150 -1¢

0

.10,

-
z

'0

=TT

FsC

—

—J

=20¢€

=G0C |

€Cq
HHmo__‘

=00}

Mmo_m i

€0¢
02

T

'11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.C

T

f1 (ppm)



19812~
L06'92—
¥8ZvE~,
806 FE”

6.9°GY—
80€°LS~
€18'95—~

mvm_m\.V
_.m_,.t.a
6.vLL

1SE'801L—
g9t 0zl
are el
z8elelT
6LLZL]
gshigh
191'€2L
:‘m_ﬂ‘m;
0L9vel
seevzL]
0zesel
€985zl
0992l
L6¥'921
85921
115921
y08'92}
29582t
112821
99062}
9.z LEL
ZLPsel
8rEovl

LLy8ll

S—N

FaC

Ph

0

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

._10.

f1 (ppm)

loe’le—

FiC

f1 (ppm)



-0.5

| A
T

S
T

i g FAV R AN

T

8€8'92—
1SEPE~,
ZI6Pe”

08LGr—
¢oELS~

<00'¢
_ 62995~

e

*50Z
m =70}
=& hocg

313

mvm_m\.V
mﬁ.\t.x

£ zezsol

£ ogesol

= /9£'501L
oS0l
829°6LL
0.96LL
602611
0S.'6LL1
€00°02} 1
0+2Z2L
:@_EL
87'5CH]
618921
rerd X4
rANN:4)
LS0'6Z1L
8/9°0€)
000°LEL
yzelel
SraLEL S
PESTEL
85E'8EL
7L8ErL]
851871

T T T

<
o
ol
T

T T T T

110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

) 10

0

.1,0.

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

f1 (ppm)

S—N
Ph
T T T T T T T T

R JJL“‘J“ . _,H :

FC




00F'cs— 3

FsC

1 (ppm)

=

=10¢ |

[AIR>

607 |

€0’}

106G

rAoN
Mmo_m

MaNQ.N I

00'L

2260 |

f1 (ppm)



950°¥e~
§28'se”
verves,
LLeveE”

687G —

YLy LG~
96095 —

€¥8'9L\

[3°] Ly
6.V 1L

LIEBLLY
m.vw.mm_,/
L0891
\.mn_mm_,ww
reo6ct

mvm_mm_.\
ocesel

€95l —
¥or'9st —

crlL8ll—

0

T T T T T T T T T T T T T T T T T T '-TI(]I

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

._10.

f1 (ppm)

oSy L—

00}

SCOL [

RALS
“00'L

110 105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0

-0.5 -1.0

f1 (ppm)



L0162~
90/62”
10865 —

898'ar—
8PPES~
00095~

€78'9L\

._10.

T T T T 1I0 T 0

VJk oL

8ivLL

004801 —

yoLZzlL|
grevely|
20082hy
18£°821
052821
mmw.mmg\
98902}
¥6L'GEL
S0EEyL

YeE8Ll—

f1 (ppm)

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20

1571 —

=g0¢

1L

=66 |
- =10

M,_‘
—arH0E
— gz
_=dyl0T

S00°} |

P—— )
=50} |

00}

110105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10
f1 (ppm)




L8212~
¥80°SZ—
1or9z”
16968~

vi8°9r—
ATARN
18695~

€V8'9L\

FYF oL

8ivLL

419801~

mmn_mm_‘/
<Be vl %
wmv.wm_.V
mmw_mm_,\
Liv6el
Ssel0El
oLLeel
0elicl
vieerl

S6E8LL—

0

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

._10.

f1 (ppm)

*=00°¢
M.vo_m

1596

662
@,NS

z01
= 660

|

f1 (ppm)



89F'Lc~
_.wo.mNM
09.'9¢

LeLEE"

§98'9r—
LIVES~
€e6'95—

EV8'9LY

._10.

10 0

FYF oL

6.vLL

¥8E8LL—

f1 (ppm)

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

g8yl —

#00'L
#50°
¥20')
860

T T

10 05

T T T T T T T T T T T T T T T T T 1\5
f1 (ppm)

105 100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20




viz'6lL—
120°52~
L2z’
G18'€E—

85.°Gr—
evr LG~
CeB've—

489801 —
gclecl
ONN_.VN;»
061 9cint
8L0'8CL~
€68'8CL
Go6'8¢cl
1690¢El
0cL0el
creeel
966'9¢€l
e

66E8.LL—

~

S—N

N

i i

) -10

0

T T T T T T T T T T T T T T T T T T 1I0

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

f1 (ppm)

SePL—

5=00°¢€

=86°¢C

ez |

B H/mw_u.w
-2y 0T

-0.5

T

T T T T T T T T T T T T T

T

T T T T T

15 11.0 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

f1 (ppm)



o o~ RN = d ==
7] ~ o VLW = —NOEDw0 ST Qo ©M~o W~
@ ~m AN O~O 0~~~ 593 L) O~
o] o — Or-— 000 W N LW W NN S I~ S
r~ © © TOOOEONAUN— O ~ M o 0 oi L O W0
i —_— e e e ~N~ O IO <F Ol
| N | N ~3 I 7\ Vs

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

—-114.424

0 10 0 -10 20 -30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2
f1 (ppm)



|wnuoo.m

1766
1200

-|MHHHWHUmmom

00'L

T —== 3g0"| |

00}
660

16T
ukmmo.
E

-

_
£
o
[

f (

om_,.mmu\r
11192
9g6'ce—

¢e8'ar—
LEBCG~
G019~

£78'9L\

Ik LL
8iv.L
617,801
698FLL
9¥0'GLL
6£0°GLL
€92°911
96L7CCLY
88.L°€Cly
FAR:Re
vLLvel
§G56'821 —
yogoel
m.vm_om:x

66281~

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

._10.

10

f1 (ppm)



0sS¢chi-—

SN

N

2100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)

) -10 -20 30 -40 -50 -60 -70 -80 -80 -100 -110 -120 -130 -140 -150 -1¢

0

.10,

-
z

'0

6yl —

-S—N

N

_

ik

=86C

~86°¢C

~967 |
F90Z |

Fa0c

00’}
u?m,o
Fe0¢C

LEL |
Loe
660 |

f1 (ppm)



¢es'gll
volccl
8/8¢ccl
020ccl
FAYAAY
SP9vel
18O¥CLT
S16'8CLT
S€L'621
918'6CI
8090t

cLLoEl

LSL0EL

SCECrl—

T ——

YS8'651 ~
2oeTalL

Yee8ll—

SEY

N

0

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

._10.

f1 (ppm)

OL'6L-—

100 -110 -120 -130 -140 -150 -160 -170 -180 -190 -200 -210 -2

f1 (ppm)

T T T T T

T

50 60 -70 -80 -90

0 -20 -30 -40

-10

0

10

0

-
z



o
- lo
o
Lo
- col'sz~ )
ol
osvL— i | 08/'5Z
= . 6085~
| £
; [ L98'5h—
6L5T— 1766 | 66125~
mmm_m,/ ; (o 0LL'SS~
8vE| § =
zese — JMoe |
ST — hooz | _
159 —dpl0T|o  _EMBOL
or6e o roTZZ
LL6€ & I 8LV 1L
€207
090+ Se
[« 8
$68°91 | &
Mﬂw.w ..m ~ evl80L—
Ll [ LoLzely
i 00°) | £61 V2L
i mmo_m o SPE8ZIN
omm_hw -[M Spz|™  L0L6ZLT
| ==1ie0) | 8L9°0¢)
BLE L 'g60 | 206°€E)
24 g orELy
i ® ©  gieepl
1511 S -
16€°L] ,
oLy M o
[#]
50 o m 80€°8LL— M_N
Xz I %% o
o =
B
e

) 10

0

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)




SG¥'L—

Cl

=l0¢

=o€

E0e T

-80°L

Fioz

T T T T T -05 T -{-'

5110105100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
1 (ppm)

mm_,.mm.\.
181°9¢
168'¢E—

yegar—
(AR
00195~

mvm_m\.w.
om_,.tm
8ivLL

ZrL80L—
9LLTZ)
ke E‘NLf
€8E'9C
Loz'szl
00€'82)
cr6'8zZ1
€90°0EL |
8950}
€Z9vEL
£20'8EL
€6ZErl’

€LE8LL—

10 0 -10

f1 (ppm)

Cl
T T T T T T T

210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20




— L0

géoo_m

—

s90°¢

HM 10T
-

8152~
1820z
9e6°cE—

898'ar—
96825~
05195~

€88y

f1 (ppm)

I L4

8ivLL

1927801 —
v18°22)
VL Z‘N;f
20891
086'8Z1
06€0E)
$09°0E )
061" 51\
ISz B%
9LE8el
veeeyl

€LEBLL—

) 10

0

T T T T T T T I-TIOI

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
f1 (ppm)

Br
T T T T T T T T T




Br

2
qN
vG1'GZ—~
n o e’
! S08°CC—
Llo_m oP8'SH—
' 92875
80095~
667
s90€e
J—
== ¥si _
== 60T | cr8oL
o om__tw
I
Lo
€
FO O
g
oot =

: Z20'e b~  SPLBOL—
— 4887121
00¢c wmm_NN—/w
LoLvel~
yr6'8cl ~
Fo 9L00ELY
Nmm_om_ﬁ___
lo wa._,m_,\
T LIBYEL
9geerl

Lo v8ZT8LL—

10

T T T T 1I0 T 0

Br
210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20
f1 (ppm)




St

—
=

=i0¢€

~00€
J€0€
=1

FG0C |

f1 (ppm)

02057~
96262”
676°€5—

¥08'SY—
158°LG~
60LP5—
cb8'9.L
08L4L
LiviL
G5/°801
S6L¢cl
£€88'ccl
erevel
06l 'S¢l
velL'aclt
00£'9¢1 1
8evLCl 1
¢B69'8¢C1 |
096'8C1
orlect
Lel'0gl

$08 0}
869’ 51\1
/86€EL

6Ll —

yor8ll—

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

._10.

10

f1 (ppm)



69€'L—

glge—

0v8'9,
£58'91
0S0°Z1
250°L 1
£90°21
¥90°L
S/0°27
12024
00Z'L-

AN
8vz L]
05z'L]
09221
coz /]
v1T 1]
9.2}

|

A

€89 |

10N

Joo’L L

7201

15

._0-5.

15

45

1 (ppm)

65

115

“wr-

1Z8'9
0¥8'91
870°L1
050°Z1
190°21
690°L1
S80°L1
880°L1
SLL LA
BLL L
yeLL]
s )

(AN
A
09z 21
¢9z' 2
99z 2]

e

=

182 21
g8z

=509

—ligly

—=007¢

uH\_‘_‘,v I

~8ET

EpL9t

10

.0-0.

.2-0.

50 = AD

60

110 100 90 80

12.0

1.0

3.0

7.0

f1 (ppm)



P~
I~
«
—
=

i

P~
~
) © ©
=
-
—

Diastereoisomer

F00¢C
+06°€
=9272C

T T T T T T T T

120115 110105100 95 90 85 80 7.5 7.0 65 6.0 55 50 45 40 35 30 25 20 15 10 05 00 -0.5

T T T T T T T

T

f1 (ppm)

¢66°0
moo._‘w.
8L0°L
66S°L—
8L —

99z —
089
/189
0£8°9
89
28691
566791
100/
€1Z /1
GZT /1
86z /1
092 /1
¥8e /1
19€ /1
06€ /A
86€ /-
20t 2
NN
Gl ]
oz /]
8z /1
VeV L
Ob L
]
€6/ 1
e}
orL L
T5L°L
09/
2Ll

T T

PPhs

=

)

F/60

=80
keoe

Flo¢

v66°L
00t

b0’}
1026
5919

9.5 85 7.5 6.5 55 4.5 3.5 2.5 15 0.5 -0.5 -1.5

105

1.5

f1 (ppm)



