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1. General remarks

Reactions were carried out using commercial available reagents in over-dried apparatus. CH,Cl,
was dried over powdered CaH, and distilled under nitrogen just before use. CH3;CCls,
CH,CICH,Cl, CHCI;, CHCI,CHCIl, and PhCl were directly distilled before use. Enantiomeric
excesses (ee) were determined by HPLC analysis using the corresponding commercial chiral
column as stated in the experimental procedures at 23 °C with UV detector at 254 nm. Optical
rotations were reported as follows: [0]*p (¢ g/100 mL, in solvent). "H NMR spectra were recorded
on commercial instruments (400 MHz). Chemical shifts were reported in ppm from
tetramethylsilane with the solvent resonance as the internal standard (CDCl;, 6 = 7.26; DMSO, 6 =
2.50). Spectra were reported as follows: chemical shift (6 ppm), multiplicity (s = singlet, d =
doublet, t = triplet, q = quartet, m = multiplet), coupling constants (Hz), integration and
assignment. BC NMR spectra were collected on commercial instruments (100 MHz) with

complete proton decoupling. Chemical shifts are reported in ppm from the tetramethylsilane with
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the solvent resonance as internal standard (CDCls;, & = 77.0; DMSO, & = 39.5). HRMS was
recorded on a commercial apparatus (ESI Source).

2. Determination of the absolute configuration and X-ray structure of 3p

The absolute configuration of the optically active sulfenylated product 3p was determined by
X-ray chromatography analysis. All other absolute configurations were assigned by comparison
with the Cotton effect in the CD spectra of 3p.
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Single crystal of C;9H;5NOS; 3p was obtained by recrystallization in ethyl acetate. The absolute
configuration of oxindole 3p is R.

Crystal data. C;oH;sNOS,, M = 337.44, monoclinic, a = 8.5240(3, b = 8.2187(2), ¢ =
12.2542(4), U = 815.60(5) A, T =293(2) K, space group P1211, Z = 2.

3. General procedure for chiral N,N'-dioxide preparation

The N,N'-dioxide ligands L1-L4 were synthesized by the same procedure in the literature!'!,

4. Preparation of racemic 3a-3z and 6a-60

A reaction tube was charged with oxindole 1 or 5 (0.1 mmol), sulfenylating agent 2 (0.105
mmol, 26.8 mg, 1.05 equiv) and NaOH (0.2 mmol, 8.0 mg). Then, CH,Cl, (0.5 mL) were added.
After stirring at 35 °C for 0.5 h, the crude racemic products 3 or 6 were obtained directly by silica
gel chromatography (eluent: petroleum ether/AcOEt 3:1 to 4:1). Removal of phthalimide in the
crude product with 1 N NaOH aquous solution, following by extraction with CH,Cl, and flash
chromatography (petroleum ether/EtOAc 2:1) afforded the pure race products.

5. Procedures for catalytic asymmetric sulfenylation reaction

General procedure for catalytic asymmetric reaction: A dry reaction tube was charged with
L4-Sc(OTf); (1:1, 3-5 mol % catalyst loading), 4 A MS (25.0 mg, activated at 500 °C for 5 h
before use), and 1 or 5 (0.1 mmol) under N, atmosphere. Then, CH,Cl, (2.0 mL) were added and
the mixture was stirred at 35 °C for 0.5 h. Finally, N-(phenylthio)phthalimide 2 (0.105 mmol, 26.8
mg), and K,COj; or Na,CO; (10-200 mol %) were added under stirring. The reaction mixture was
stirred at 35 °C for 12-72 h. The residue was purified by flash chromatography (petroleum
ether/AcOEt 3:1 to 4:1) on silica gel to afford the crude product. Removal of phthalimide in the
crude product with 1 N NaOH aquous solution (5 mL), following by extraction with CH,Cl, and
flash chromatography (petroleum ether/AcOEt 2:1) afforded the products 3 or 6. The enantiomeric
excess (e€) was determined by high-performance liquid chromatography (HPLC) with Chiralcel
OD-H, Chiralcel AD-H, Chiralcel IA, Chiralcel IB or Chiralcel IC.
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Typical procedure for the scale-up reaction: A flask (150 mL) was charged with L4 (0.15 mmol,
97.0 mg), Sc(OTf); (0.15 mmol, 74.0 mg), 4 A MS (1.25 g, activated at 500 °C for 5 h before use),
and la (5.0 mmol, 1.267 g) under N, atmosphere. Then, CH,Cl, (100 mL) were added and the
mixture was stirred at 35 °C for 0.5 h. Finally, N-(phenylthio)-phthalimide 2 (5.1 mmol, 1.34 g)
and K,CO; (10.0 mmol, 1.38 g) was added under stirring. The reaction mixture was stirred at 35
°C for 20 h. The residue was purified by flash chromatography (petroleum ether/AcOEt = 3/1) on
silica gel to afford the crude product. Removal of phthalimide in the crude product with 1 N
NaOH aquous solution, following by extraction with CH,Cl, and flash chromatography
(petroleum ether/AcOEt = 2/1) afforded the product 3a as a white solid (1.70 g, 94% yield, 97%
ee). After a single recrystalization (petroleum ether/CH,Cl,) of the product, 82% yield with 99%
ee was obtained.

6. Extra Optimization of reaction conditions

A) preliminary survey of base

PMB O L1-Sc(OTf)s PhS o Q "
(1:1, 10 mol %) . 0= NN o

o + N-SPh 0 N0 ol
N CH,Cl,, 35 °C, 20 h, N ROOH - 9 Ng

o base (100 mol %) H LR = P';
1a 2 3a
Entry® Base Time (h) Yield” (%) Ee® (%)

1 No 20 0 -

o) NaHCO; 20 0 -

3 Li,CO; 20 0 -

4 Na,CO; 20 45 <5
5 K,CO; 2 75 <5
6 Cs,CO; 6 88" <5
. NaOH 0.1 90° <5
8 DMAP 20 90° <5
9 EtN('Pr), 20 85" <5

& Unless otherwise noted, all reactions were performed with L1-Sc(OTf); (1:1, 10 mol %), base (0.1 mmol), 1la
(0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl, (0.5 mL) under N, at
35 °C for the indicated time. ° Isolated yield. ¢ Determined by HPLC analysis (Chiralcel OD-H). 4 1a was

completely consumed.

B) survey of chiral ligand
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PMB O L-Sc(OTf), PhS_ PMB PhS_ PMB
(1:1,10 mol %) >
O 0+ (O pvem (50 + (15
N Na,CO3 (100 mol %) N N
H 5 H
1a 2

CHZC|2, 35 oC \SPh
3a 4a
L1: R=Ph,n=2 <
n n L2: R = 2,6-M6206H3, n=2 \ T‘
L3: R = 2,6-Et,CgH3, n = 2 s .
+ D - j _ N
Y N L4: R =2,6/Pr,CeHa, n=2 0=y Nao! 0
o= of/\_/ OLsR=246/PriCeHpn=2 |_ O O |
N- ‘H-N  L6:R=26/Pr,CeHsn=1 g N H™
R R L8R=Bnn=2 .
L9: R = 1-admantyl, n = 2 L7:R=26- Pr%CGH?’
L10: R = 3,5-Me,CgHg, n=2  L11: R=2,4,6-Pr3CeH>
Entry® Ligand (mol %) Yield" (%) Ee (%)
| L1 45 0
2 L2 71 46
3 L3 86° 76
4 L4 87¢ 94
5 LS 86° 93
6 L6 58 91
7 L7 76 94
8 L8 25 9
9 L9 21 0
10 L10 35 24
11 L11 30 70

&Unless otherwise noted, all reactions were performed with L (10 mol %), Sc(OTf); (10 mol %, 4.9 mg), Na,COs
(0.1 mmol), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl, (0.5
mL) under N, at 35 °C for 20 h. ® Isolated yield. ¢ Determined by HPLC analysis (Chiralcel OD-H). 41a was

completely consumed and about 10-15% yield of 4a was observed.

C) the effect of base in the presence of chiral Lewis acid catalyst

PMB O L4-Sc(OTf); PhS o @ .
(1:1, 10 mol %) - 0= NN 0
o + N-SPh e} ‘\N o ol R
0, NS - - N
H base (100 mol %) H H W R

R
" .

0 CH,Cly, 35°C L4: R =2,6-PryCeH;
i ) 3a
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Entry® Base Time (h) Yield® (%) Ee® (%)
1 No 48 0 -
) NaHCO; 20 75 94
3 Li,CO; 20 65 94
4 Na,COs 20 87 94
5 K,CO; 2 88¢ 94
6 Cs,CO; | 89" 90
7 NaOH 0.1 85° 71
8 DABCO | 89" 68
9 DMAP 20 85° -16
10 DBU 3 92¢ 19
11 T™MG 3 90° 2
12 Pyridine 20 50 76
13 Lutidine 20 85¢ 94
14 EtN(‘Pr), 20 86" 89

@ Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 10 mol %), base (0.1 mmol), 1la
(0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl, (0.5 mL) under N, at
35 °C for the indicated time. ° Isolated yield. © Determined by HPLC analysis (Chiralcel OD-H). 41a was

completely consumed.

D) survey of other Lewis acid

PMB o L4-Metal salt
(1:1, 10 mol %)
©\/¥o + N-SPh
N K,CO3 (100 mol %)

PhS

PMB
* o<
T s
N N
H R

o
N.‘\/\\\)N (o)

o .0
H N

< /=

© CH,Cl,, 35°C s L4: R = 2,6-Pr,CoH
1a 2 a
Entry® Metal salt Time (h) Yield" (%) Ee® (%)
| Sc(OT); ) 88" 94
) Y(OTf); 20 52 27
4 Yb(OTf); 20 64 41
5 Gd(OTf); 20 54 7

& Unless otherwise noted, all reactions were performed with L4-Metal salt (1:1, 10 mol %), K,CO; (0.1 mmol), 1a
(0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl, (0.5 mL) under N, at
35 °C for the indicated time. ° Isolated yield. © Determined by HPLC analysis (Chiralcel OD-H). 41a was
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completely consumed.

E) survey of solvent effects

PMB o L4-Sc(OTf), PhS puB O +
(1:1, 10 mol %) - 0= NN o

0 + N-SPh 0 N e oA

N. O 0

K,COj3 (100 mol %) N R \H/N\R
o Solvent, 35 °C s L4: R = 2,6-Pr,CqHs
1a 2 a

Entry® Solvent Time (h) Yield" (%) Ee® (%)
1 C1;CCH3 12 87 73
) CH,Cl, ) 88 94
3 CH,CICH,CI 12 86 90
4 CHC, 12 69 52
5 PhCI 12 87 74
6 CHCL,CHCI, 12 39 56
7 Cl3CCH; 12 87 73

&Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 10 mol %), K,CO5 (0.1 mmol), 1a
(0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in the corresponding solvent (0.5
mL) under N, at 35 °C for the indicated time. ® Isolated yield.  Determined by HPLC analysis (Chiralcel OD-H). ¢

la was completely consumed.

F) survey of temperature effects

PV 2 L4-Sc(OTf), PRS o @ -
(1:1, 10 mol %) \ 0NN o
o+ N-SPh o o3 3N
N KoCOj (100 mol %) N NP

. ) o) CH,Cl,, Temperature 3a R L4 R = 2,6-’Pr;|_(|3.;;:;R
Entry® Temperature (°C) Time (h) Yield" (%) Ee® (%)
| 35 ) 88" 94
2 25 12 85° 89
3 0 24 86° 81

&Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 10 mol %), K,CO; (0.1 mmol), 1a
(0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl, (0.5 mL) under N, at
the corresponding temperature for the indicated time. ® Isolated yield.  Determined by HPLC analysis (Chiralcel

OD-H). “1a was completely consumed.

G) optimization of the ratio between ligand and metal

S-6



PMB o) L1-Sc(OTf), PhS Lo Q .
(Ratio, 10 mol %) 2 o= N_\/\\‘.N o
o + N—SPh o 2\ b {
N K,COj3 (100 mol %) N R/N\H/ - -0, /N‘R
H o) CH,Cl,, 35°C H ,
L4:R= 2,6-IPF2C6H3
1a 2 3a
Entry® Ratio (ligand : metal) Time Yield (%) Ee (%)
1 15:1 2 86" 94
2 12:1 2 85¢ 94
3 1:1 2 88 94
4 08:1 2 849 94

& Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (corresponding ratio, 10 mol %), K,COs
(0.1 mmol), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,CI, (0.5
mL) under N, at the 35 °C for the indicated time. ® Isolated yield. ¢ Determined by HPLC analysis (Chiralcel

OD-H). 41a was completely consumed.

H) screening of additive
o mmem e | (9 L
©j$:o + N—SPh - @f*ﬁ:o o d
i 000 (100 Ml %) N R T TwhR
. , © o A dditive 3 L4: R = 2,6-Pr,CgHs;
Entry® Additive Time Yield" (%) Ee (%)
1 - 2 88¢ 94
2 3AMS 2 88¢ 95
3 4 AMS 2 89¢ 96
4 5AMS 4 88¢ 95

@ Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 10 mol %), additive (25.0 mg),
K,COj3 (0.1 mmol), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl,
(0.5 mL) under N, at the 35 °C for the indicated time. ® Isolated yield. ¢ Determined by HPLC analysis (Chiralcel

OD-H). “1a was completely consumed.

1) survey of concentration effects
PMB L1-Sc(OTf) PhS ouB Q +
(1:1, 10 mol %) " o=""_NAN o)
o + N-SPh o N o d
N 4 AMS, 35°C N rROH - Oy NR
o) KoCO4(100 mol %) B=9pl
1a ) CHZC|2 (X ml_) 3a L4: R 2,6 Pr206H3
Entry® x (mL) Time Yield” (%) Ee® (%)
1 0.25 1.5 88¢ 95
2 0.5 3 89" 96
3 1.0 87 97
4 2 14 88¢ 98
5 2.5 16 88" 98

®Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 10 mol %), 4 A MS (25.0 mg),
K,CO; (0.1 mmol), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl,
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(x mL) under N, at the 35 °C for the indicated time.

OD-H). “1a was completely consumed.

PJsolated yield. ¢ Determined by HPLC analysis (Chiralcel

J) survey of the amount of base
PMB 0 L1-Sc(OTf), PhS L1g Q .
(1:1, 10 mol %) ~ o= NN o
o+ N—-SPh o | "\ o {d
N 4AMS, 35°C N ROOH - "9 Nag
" © KaCOs ) " L4 R = 26/PrCet
1a 2 CH,Cl, (2 mL) 3a . T T2ve
Entry’ y Time Yield” (%) Ee® (%)
1 200 mol % 6 88! 98
2 150 mol % 10 87¢ 98
3 100 mol % 16 88¢ 98
4 50 mol % 24 85¢ 98
5 10 mol % 36 86¢ 98

% Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 10 mol %), 4 A MS (25.0 mg),

K,CO; (y), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl, (2.0 mL)
under N, at the 35 °C for the indicated time. ° Isolated yield. ®Determined by HPLC analysis (Chiralcel OD-H). d

la was completely consumed.

K) survey of catalyst loading
PMB L1-Sc(OTf) PhS
@ES: (1:1,cat. Ioadigg) ©\)SEMB \\\.
o + N—SPh =]e} \\ A

N 4 AMS, 35°C, N / _

H o) K,CO3 (200 mol %) H Ld: R=260P c H
1a ) CH,Cl, (2 mL) 3a : O~ Tabela
Entry Cat. loading Time (h) Yield" (%) Ee (%)

1 10 mol % 6 88" 98

2 5 mol % 6 86" 98

3 3 mol % 10 88¢ 97

4 2 mol % 14 87" 95

5 1 mol % 14 85¢ 92

@ Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, cat. loading), 4 A MS (25.0 mg),
K,COj3 (0.2 mmol), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (0.12 mmol) in CH,Cl,

(2.0 mL) under N, at the 35 °C for the indicated time.

OD-H). “1a was completely consumed.

L) optimization of the amount of the sulfenylating agent 2

@fgzw
N
H

1a

N—-SPh

(]

2
(z equiv)

L1-Sc(OTf);
(1:1, 3 mol %)

4AMS, 35°C,

K,COj3 (200 mol %)

CH,Cl, (2 mL)
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PIsolated yield. ¢ Determined by HPLC analysis (Chiralcel

3a

PhS pmB Q N
* o= ;\/\\‘. (0]

o | N o d
H R \H - - \H/N\R

L4: R = 2,6-Pr,CgH3




Entry® z (equiv.) Time (h) Yield" (%) Ee (%)

1 2.0 12 16° 97
2 1.2 12 86" 97
3 1.05 12 98" 97
4 1 12 95 97

2 Unless otherwise noted, all reactions were performed with L4-Sc(OTf); (1:1, 3 mol %), 4 A MS (25.0 mg),
K,CO; (0.2 mmol), 1a (0.1 mmol, PMB = p-methoxybenzyl), N-(phenylthio)phthalimide 2 (z equiv.) in CH,Cl,
(2.0 mL) under N, at the 35 °C for the indicated time.  Isolated yield. Determined by HPLC analysis (Chiralcel

OD-H). “1a was completely consumed.

7. Some preliminary mechanistic studies

A) Control experiments to elucidate the reaction process

PMB, sph PMB.  sph
. 3
35 °C, CH,Cl, N 97%ee
20h SPh
3a (97% ee) 4a
PMB PMB,  sph L4-Sc(OTf),
- (1:1, 3mol %)
b) o + o No Reaction
N N 4 AMs, KZC?3,
H \ 35 °C, CH,Cl,,
SPh 20 h

B) Sulfenylation of the N-Bn and N-Boc protected oxindole

0O
" L4-Sc(OTf)s Ph_ sPh
@SZO + N-sph _(1:1, 3 mol %), ©f*/<:o
N 4 AMS, base N
Bn O

CH,Cly, 35 °C Bn
20h

base: K;CO3 (200 mol %), 96% yield, 8% ee;
base: Na,CO3 (200 mol %), trace product.

0
# L4-Sc(OTf), Ph  sPh
wo + N-sph _(:1, 3mol %) @fgzo
N 4 A MS, base, N
Boc 0]

CH,Cly, 35 °C, Boc

20N 1 ase: Na,COs5 (200 mol %), 83% yield, 0% ee:

base: Na,CO3 (200 mol %), 88% yield, 2% ee.

C) Control experiments using 1a and 2 as model substrates
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L4-Sc(OTf)3

:1, 3 mol %) PMB,  sph PMB sph
@/L cho3 (200 mol % C \/</ /\: \/<
N-SPh O &+
©i\<l< 4 AMS, CH,CI,
35°C,10h
3a 4a
(1.05 equw) (98% yield) (< 3% yield)
Without L4-Sc(OTf),
PMB 0O PMB, sph PMB, sph
w K,COj3 (200 mol %) ©j<F 3
o + N—SPh 0O + fe)
N 4 AMS, CH,Cl, N N
H o) 35°C, 48 h H SPh
2 100% conv. of 2 3a 4a
(1.05 equiv) (58% vyield) (20% yield)

Without Brdnsted base

4-Sc(OTf)3
21, 10 mol %) .
N— SPh No Reaction
4 AMS, CH,CI,

35°C,48h

(1.05 equiv)

D) Nonlinear effect

100

50

ee of product 3a

-100

-100 -50 0 50 100
ee of ligand L4

E) HRMS analysis

a) The mixture of L4 and Sc(OTf); (1:1)
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02-Mar-2012

15:46:21
120302_S2_CON_1 5 (0.086) AM (Cen 4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (5:34) TOF MS ES+
841.3413 1.12e5
100
1+
[H1-H'] 2+
Calcd for L4-Sc-OTf
M (H1-H"):
Found: 841.3413
346.1954
369.1960 861.3442
887.3469
<l
737.3951
376.2064
649.4600
1888.3538
421.1752 901.3657
991.3049
317.1774 [992.3076
1145.5631
1147.5728
316.170: wal il “\. N 1489.7977 17796443  1929-6088 !
miz
200 400 600 800 1000 | 1200 1400 = 1600 1800 2000 "T2400 | 2600 | 2800 | 3000 | 3200 | 3400

b) The mixture of L4, Sc(OTf);and 1a (1:1:1)

15:51:23 02-Mar-2012
120302_S2_CON_2 5 (0.086) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:34) TOF MS ES+
100+ 841.3418 1.18e5
+1+
[H1-H'] 2+
Calcd for L4-Sc-OTf
+
M (H1-H"):
841.3616
Found: 841.3418
472.7476
346.1957
887.3478
S aus2501 2+
' [H2-H'T PMB
Calcd for
1473.2504 i
901.3653 M (H2-H )I —0
~
649.4601 ~
737.3973 1094.4718 N Sc—OTf
Found: 1094.4495 4
1094.4495 L4
H2
4817553 1902.3715 |1095.4542
991.3043
Us2.7545
3251754 .096.4556
1145.5612
316.171 ol J L f | 12454087 14907988 /
200 400 600 800 1000 1200 | 1400 | 1600 | 1800 2000 2400 | 2600 | 2806 | 3000 | 3200 | 3400 -

) The mixture of L4, Sc(OTf);,1a (1:1:1) and 200 mol % of K,CO;
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15:54:28 02-Mar-2012
120302_S2_CON_3 13 (0.223) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (4:35) TOF MS ES+
1004 687.4000 2.39e5

\ [L4+K'T"
Calcd for
M (L4+K™"): 687.4252
Found: 687.4000

2+
[H3-H'T* PMB

Calcd for
<l M (HS-H+): \ O\
944.5120
/ N Sc—L4

Found: 944.4796

944.4796
723.4067 H3
383.2030
472.7432 045.4857
345.2484
1724.4136
73.2462
1197.5840 13358385
- 751.4059
. 481.7495 995.5897 241 8037
841.3415 1523.7494
3251724 | | H } l 1085.2861
UG 1 O UYL R O L O .
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 ~ 2400 2600 2800 3000 3200 3400

8. Characterization of the new unprotected oxindoles 5b-50 and 1z

3-o-tolylindolin-2-one (5b)

'H NMR (400 MHz, DMSO) & = 10.60 (s, 1H), 7.40 — 6.40 (m, 8H), 4.95 (s, 1H), 2.27 (s, 3H).

BC NMR (101 MHz, DMSO) & = 177.29, 142.65, 136.91, 136.20, 130.60, 129.97, 127.92, 127.18,
126.05, 124.23,121.63, 109.34, 19.07.

3-m-tolylindolin-2-one (5c)

'H NMR (400 MHz, CDCL3) & = 8.89 (s, 1H), 7.24 (t, J=7.6, 2H), 7.11 (d, J=7.2, 2H), 7.05 — 6.97 (m,
3H), 6.94 (d, J=7.6, 1H), 4.60 (s, 1H), 2.32 (s, 3H).

C NMR (101 MHz, CDCl;) 6 = 178.89, 141.63, 138.71, 136.38, 129.85, 129.17, 128.86, 128.53,
128.35, 125.58, 125.27, 122.73, 109.98, 52.72, 21.45.

3-p-tolylindolin-2-one (5d)

'H NMR (400 MHz, CDCly) & = 8.88 (s, 1H), 7.23 (t, J = 7.6, 1H), 7.19 — 7.06 (m, 5H), 7.02 (t, J=7.6,
1H), 6.93 (d, J=7.6, 1H), 4.60 (s, 1H), 2.33 (s, 3H).

BC NMR (101 MHz, CDCl;) § = 178.96, 141.67, 137.44, 133.43, 129.84, 129.70, 128.36, 125.25,
122.71, 109.98, 52.37, 21.16.

3-(4-fluorophenyl)indolin-2-one (5e)

'H NMR (400 MHz, CDCl;) & = 8.81 (s, 1H), 7.29 — 7.23 (m, 1H), 7.23 — 7.16 (m, 2H), 7.12 (d, J=7.3,
1H), 7.08 — 7.00 (m, 3H), 6.95 (d, J=7.8, 1H), 4.62 (s, 1H).

BC NMR (101 MHz, CDCl;) § = 178.51, 162.35 (d, J=246.2), 141.55, 132.14, 130.15, 130.07, 129.30,
128.61, 125.28, 122.88, 116.02, 115.80, 110.11, 51.84.

3-(4-chlorophenyl)indolin-2-one (5f)
'H NMR (400 MHz, CDCly) § = 9.10 (s, 1H), 7.32 (d, J=8.2, 2H), 7.24 (d, J=8.2, 1H), 7.16 (d, J=8.2,
2H), 7.10 (d, J=7.4, 1H), 7.04 (t, J=7.4, 1H), 6.94 (d, J=8.0, 1H), 4.61 (s, 1H).
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C NMR (101 MHz, CDCls) § = 178.45, 141.67, 134.89, 133.70, 129.87, 129.16, 129.02, 128.69,
125.24,122.91, 110.24, 52.04.

3-(4-methoxyphenyl)indolin-2-one (5g)

'H NMR (400 MHz, CDCls) & = 9.35 (s, 1H), 7.22 (t, J=7.6, 1H), 7.17 — 6.07 (m, 3H), 7.01 (t, J=7.6,
1H), 6.92 (d, J=7.6, 1H), 6.88 (d, J=8.4, 2H), 4.58 (s, 1H), 3.78 (s, 3H).

BC NMR (101 MHz, CDCl3) § = 179.50, 159.12, 141.78, 129.94, 129.58, 128.51, 128.34, 125.17,
122.68, 114.43, 110.16, 55.31, 52.04.

3-(naphthalen-1-yl)indolin-2-one (5h)

'H NMR (400 MHz, DMSO) & = 10.77 (d, 1H), 8.71 — 6.50 (m, 11H), 5.42 (d, 1H).

C NMR (101 MHz, DMSO) & = 177.32, 142.67, 133.76, 130.54, 128.53, 128.04, 127.54, 126.24,
125.89, 125.60, 124.46, 121.69, 109.60, 47.55.

3-(naphthalen-2-yl)indolin-2-one (5i)

'H NMR (400 MHz, CDCl3) 8 =9.17 (s, 1H), 7.85 — 7.78 (m, 3H), 7.74 (s, 1H), 7.51 — 7.41 (m, 2H),
7.30 — 7.18 (m,, 2H), 7.12 (d, J=7.6, 1H), 7.01 (t, J=7.6, 1H), 6.94 (d, J=8.0, 1H), 4.79 (s, 1H).

BC NMR (101 MHz, CDCl;) § = 178.96, 141.75, 133.89, 133.53, 132.85, 129.69, 128.92, 128.52,
127.86, 127.78, 127.72, 126.32, 126.07, 125.34, 122.82, 110.17, 52.97.

5-methyl-3-phenylindolin-2-one (5j)

'H NMR (400 MHz, CDCly) & = 8.99 (s, 1H), 7.41 — 7.27 (m, 3H), 7.22 (d, J=7.2, 2H), 7.03 (d, J=7.6,
1H), 6.93 (s, 1H), 6.82 (d, J=8,0, 1H), 4.60 (s, 1H), 2.27 (s, 3H).

C NMR (101 MHz, CDCl3) 6 = 178.94, 139.19, 136.73, 132.26, 129.81, 128.98, 128.71, 128.55,
127.65, 125.93, 109.75, 52.85, 21.10.

5-methoxy-3-phenylindolin-2-one (5k)

'H NMR (400 MHz, CDCly) & = 8.49 (s, 1H), 7.40 — 7.27 (m, 3H), 7.23 (d, J=7.2, 2H), 6.85 (d, J=8.4,
1H), 6.78 (d, J=8.4, 1H), 6.73 (s, 1H), 4.61 (s, 1H), 3.74 (s, 3H).

BC NMR (101 MHz, CDCl;) § = 178.34, 155.98, 136.45, 134.95, 130.90, 129.01, 128.51, 127.71,
113.25,112.14, 110.28, 55.78, 53.12.

5-fluoro-3-phenylindolin-2-one (51)

'H NMR (400 MHz, CDCl3) 8 =9.15 (s, 1H), 7.41 — 7.28 (m, 3H), 7.21 (d, J=7.2, 2H), 6.94 (t, J=8.0,
1H), 6.89 — 6.82 (m, 2H), 4.63 (s, 1H).

C NMR (101 MHz, CDCl;) 6 = 178.79, 159.21 (d, J=240.8), 137.57, 135.82, 131.19 (d, J=8.3),
129.13, 128.43, 127.96, 114.90 (d, J=23.6), 113.12 (d, J=24.8), 110.64 (d, J=8.0), 53.14.

5-chloro-3-phenylindolin-2-one (5m)

'H NMR (400 MHz, CDCl3) 8 =9.21 (s, 1H), 7.41 — 7.28 (m, 3H), 7.24 — 7.15 (m, 3H), 7.10 (s, 1H),
6.85 (d, J=8.0, 1H), 4.62 (s, 1H).

BC NMR (101 MHz, CDCl;) § = 178.59, 140.19, 135.68, 131.32, 129.16, 128.48, 128.45, 128.12,
128.01, 125.62, 111.08, 52.83.

6-bromo-3-phenylindolin-2-one (5n)
'H NMR (400 MHz, DMSO) & = 10.71 (s, 1H), 7.41 — 7.22 (m, 1H), 7.21 — 7.10 (m, 1H), 7.07 (s, 1H),
6.98 (d, J=7.4, 1H), 4.75 (s, 1H).
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C NMR (101 MHz, DMSO) § = 176.98, 144.45, 137.02, 129.38, 128.72, 128.32, 127.23, 126.55,
124.21, 120.61, 112.26, 51.37.

7-fluoro-3-phenylindolin-2-one (50)

'H NMR (400 MHz, CDCl5) & = 8.45 (s, 1H), 7.40 — 7.27 (m, 3H), 7.22 (d, J=7.2, 2H), 7.09 — 6.96 (m,
2H), 6.93 (d, J=7.2, 1H), 4.68 (s, 1H).

C NMR (101 MHz, CDCl3) & = 177.27, 146.99 (d, J=244.3), 135.82, 132.12, 132.09, 129.05, 128.87
(d, J=12.1), 128.43, 127.89, 123.37 (d, J=5.9), 121.01 (d, J=3.4), 115.48 (d, J=17.1), 52.67.

methyl 2-(2-oxoindolin-3-yl)acetate (12)

'"H NMR (400 MHz, DMSO) & = 10.45 (s, 1H), 7.25 — 7.11 (m, 2H), 6.92 (t, J=7.6, 1H), 6.82 (d, J=7.6,
1H), 3.68 (t, J=5.7, 1H), 3.57 (s, 3H), 2.91 (ddd, J=23.8, 16.9, 5.7, 2H).

C NMR (101 MHz, DMSO) & = 177.87, 171.18, 142.82, 128.93, 127.78, 123.57, 121.17, 109.17,
51.52,41.62, 33.48.

9. Characterization of the new products
(R)-3-(4-methoxybenzyl)-3-(phenylthio)indolin-2-one (3a):
MeO Prepared according to the general procedure (12 h). The tittle
. SPh compound 3a was obtained as a white solid in 98% yield. HPLC
- (Chiralcel OD-H, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A =
O 254 nm) t, (major) = 6.44 min, t, (minor) = 4.98 min, ee = 97%. [o]*p

N .
H =-61.6 (c=0.68, in CH,Cl,).
1.20
1.004 &
< ~
0.80 8
2 0.60] b
0.40
0.20
0'00HH\‘H‘\H"\HH\HH\HH\‘H‘\""\""\""\HH\HH\HH\HH\HH
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
S0
0.60
©
0.40
2
b
0.20 §
0'00HH\‘H‘\H"\HH\HH\HH\‘H‘\""\""\Hﬁ%‘\““\““\““\““
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50
Sk
Retention Time Area % Area
1 4.981 240776 1.72
2 6.444 13731490 98.28

"H NMR (400 MHz, CDCl;) & = 8.37 (s, 1H), 7.45 — 7.29 (m, 1H), 7.29 — 7.15 (m, 3H), 7.14 — 6.95 (m,
4H), 6.88 (d, J=8.7, 2H), 6.60 — 6.48 (m, 3H), 3.62 (s, 3H), 3.39 (d, J=13.4, 1H), 3.32 (d, J=13.4, 1H).
3C NMR (101 MHz, CDCly) § = 178.25, 158.34, 140.47, 136.51, 131.23, 129.46, 129.42, 128.66,
128.44, 126.87, 125.21, 122.29, 113.28, 109.82, 60.51, 55.00, 40.36.

HRMS (ESI-TOF) caled for Co,H;sNO,S ([M]+Na") = 384.1034, Found 384.1035.
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(R)-3-(2-methylbenzyl)-3-(phenylthio)indolin-2-one (3b):
i Prepared according to the general procedure (24 h). The tittle compound 3b

was obtained as a white solid in 91% yield.
< ,SPh  HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A =

©j§:0 254 nm) t, (major) = 8.70 min, t, (minor) = 7.56 min, ee = 95%. [a]*p =
—45.4 (c = 0.63, in CH,Cl,).

0.20 3
< o
~ o
5 >
< 0.101 ®
O'OO““‘“““““““““““‘“““‘““““““““““““
5.00 550 6.00 6.50 7.00 750 8.00 8.50 9.00 9.50 10.00 10.50 11.00
5350
0.201 S
©
[oe]
2
< 0.101 2
n
n
~
o‘oHH“HWH‘“HH‘H;“H‘“HH‘HH“HWHH“HWHH
5.00 550 6.00 6.50 7.00 750 8.00 8.50 9.00 9.50 10.00 10.50 11.00
il
Retention Time Area % Area
1 7.555 162015 2.65
2 8.699 5954989 97.35

"H NMR (400 MHz, DMSO) & = 10.23 (s, 1H), 7.36 — 7.26 (m, 2H), 7.26 — 7.15 (m, 4H), 7.07 (t, J=7.6,
1H), 7.03 — 6.92 (m, 3H), 6.92 — 6.84 (m, 1H), 6.80 (d, J=7.6, 1H), 6.49 (d, J=7.7, 1H), 3.42 (d, J=14.0,
1H), 3.33 (d, J=14.0, 1H), 2.16 (s, 3H).

13C NMR (101 MHz, DMSO) & = 176.49, 141.58, 136.69, 135.91, 133.87, 130.10, 129.60, 129.44,
128.91, 128.79, 128.51, 126.70, 125.19, 125.09, 121.29, 109.22, 59.67, 36.44, 19.69.

HRMS (ESI-TOF) caled for Co,H;sNOS ([M]+H") = 346.1266, Found 346.1266.

(R)-3-(3-methylbenzyl)-3-(phenylthio)indolin-2-one (3c):

Prepared according to the general procedure (20 h). The tittle compound 3¢
. gpp Was obtained as a white solid in 96% yield.

-

- HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A
O 254 nm) t, (major) = 10.70 min, t, (minor) = 6.87 min, ee = 97%. [a]*p

N
H —50.5 (¢ =0.63, in CH,Cl,).
015]
&
010 © o
2 :
005] -
o T T T T T T T T T T T T T
10 200 30 40 500 600 70 800 om0 1000 100 1200 1300
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040+

000
T

10.701

Retention Time Area % Area
1 6.867 330294 1.62
2 10.701 20067439 98.38

"H NMR (400 MHz, DMSO) & = 10.16 (s, 1H), 7.41 (d, J=7.2, 1H), 7.37 — 7.29 (m, 1H), 7.28 - 7.16

(m, 4H), 7.04 (t, J=7.5, 1H), 7.01 — 6.90 (m, 2H), 6.87 (d, J=7.5, 1H), 6.75 (s, 1H), 6.70 (d, J=7.5, 1H),

6.44 (d, J=7.5, 1H), 3.35 (d, J=13.0, 1H), 3.26 (d, J=13.0, 1H), 2.09 (s, 3H).
3C NMR (101 MHz, DMSO) & = 176.14, 141.51, 136.59, 135.99, 135.11, 127.57, 127.27, 126.96,
125.03, 121.28, 109.15, 59.50, 40.15, 20.87.

HRMS (ESI-TOF) caled for Co,H;sNOS ([M]+H") = 346.1266, Found 346.1264.

(R)-3-(4-methylbenzyl)-3-(phenylthio)indolin-2-one (3d):

\Q\ql SPh
-

N

H

3d was obtained as a white solid in 97% yield.

Prepared according to the general procedure (20 h). The tittle compound

HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A

=254 nm) t, (major) = 10.32 min, t, (minor) = 7.08 min, ee = 97%. [o]* b
=-54.1 (c=0.67, in CH,Cl,).
e g o
> ~ Q
< o =]
B B R s
49 50 59 [s(09) 659 7m 70 80 890 am 99 100 1090 now 190 20 29 1300 1390 ua
Mnutes
N
Ql107 g
2 N S
5
~
Q00 J_‘
o so s e ep o 7 an  8p  eo e om  0p U0 09 2o 2D 5o 69 U
Mnutes
Retention Time Area % Area
1 7.076 100229 1.51
2 10.324 6534656 98.49

'"H NMR (400 MHz, CDCl3) 8 = 8.24 (s, 1H), 7.35 (dd, J=6.4, 2.2, 1H), 7.28 — 7.19 (m, 3H), 7.15 —
6.99 (m, 4H), 6.89 — 6.81 (m, 4H), 6.53 — 6.46 (m, 1H), 3.41 (d, J=13.3, 1H), 3.35 (d, J=13.3, 1H),
2.17 (s, 3H).

3C NMR (101 MHz, CDCls) § = 178.09, 140.40, 136.56, 136.38, 131.77, 130.10, 129.50, 129.44,
129.40, 128.66, 128.64, 128.45, 125.28, 122.27, 109.76, 60.42, 40.74, 21.05.

HRMS (ESI-TOF) caled for Co,H;sNOS ([M]+H") = 346.1266, Found 346.1259.
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(R)-3-(2-chlorobenzyl)-3-(phenylthio)indolin-2-one (3e):

Cl Prepared according to the general procedure (20 h). The tittle compound 3e
@\ was obtained as a white solid in 95% yield.
~, ,SPh HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A =
©j§=0 254 nm) t, (major) = 11.14 min, t, (minor) = 8.44 min, ee = 94%. [o]*p =
H 29.5 (c=0.70, in CH,Cl,).
0.107 ; 2
2 =
0.05 pa
0.001= T T T T T T T T T T A U S R
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
)
0.307 3
;( 0.20 - :‘l
(a2}
0107 <
[ee]
O'O&HH\HH\‘ —— T T T T ‘\"ﬁ‘ﬁ“‘\"H\HH\HH\HH\HH
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00
)
Retention Time Area % Area
1 8.438 398149 2.96
2 11.144 13030276 97.04

"H NMR (400 MHz, CDCl;) § = 8.58 (s, 1H), 7.33 (d, J=7.4, 1H), 7.30 — 7.22 (m, 3H), 7.22 — 7.09 (m,
4H), 7.08 — 6.91 (m, 4H), 6.54 (d, J=7.6, 1H), 3.79 (d, J=14.1, 1H), 3.58 (d, J=14.1, 1H).

3C NMR (101 MHz, CDCls) & = 178.47, 140.10, 136.69, 134.59, 133.52, 131.17, 129.69, 129.49,
129.21, 128.81, 128.64, 128.47, 128.34, 126.57, 125.97, 122.27, 109.56, 60.08, 36.78.

HRMS (ESI-TOF) calcd for Co H;sCI******NOS ([M]+H") = 366.0719, Found 366.0717.

(R)-3-(3-chlorobenzyl)-3-(phenylthio)indolin-2-one (3f):

o

Prepared according to the general procedure (20 h). The tittle compound
3f was obtained as a white solid in 96% yield.

Cl HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A
N O =254 nm) t, (major) = 13.07 min, t, (minor) = 9.07 min, ee = 95%. [a]*p
H =-46.6 (c =0.67, in CH,Cl,).
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AU

0104

005

00—
T

13.07.

Retention Time Area % Area
1 9.074 154628 2.71
2 13.072 5543775 97.29

"H NMR (400 MHz, DMSO) & = 10.35 — 10.11 (m, 1H), 7.46 (d, J=7.3, 1H), 7.38 — 7.29 (m, 1H), 7.29
—7.17 (m, 4H), 7.17 — 6.94 (m, 5H), 6.89 (d, J=7.2, 1H), 6.45 (d, J=7.2, 1H), 3.46 (d, J=13.0, 1H), 3.30
(d, J=13.0, 1H).

3C NMR (101 MHz, DMSO) § = 176.00, 141.41, 137.71, 136.02, 132.22, 129.67, 129.55, 129.16,
128.85, 128.59, 128.22, 126.69, 125.06, 121.46, 109.26, 59.37, 39.52.

HRMS (ESI-TOF) calcd for Co H;CI******NOS ([M]+H") = 366.0719, Found 366.0713.

(R)-3-(4-chlorobenzyl)-3-(phenylthio)indolin-2-one (3g):

C'@
%, ,SPh
CrLy-

N
H

Prepared according to the general procedure (12 h). The tittle compound
3g was obtained as a white solid in 97% yield.

HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min,
A = 254 nm) t; (major) = 7.02 min, t, (minor) = 6.16 min, ee = 96%.
[a]”p =—55.6 (¢ = 0.63, in CH,CL,).

0.257
0.209 S

0.15 ©

AU

0.109

0.05

0.00

0.40

7.0;

0.30]

2 0.20

0.10

Retention Time Area % Area
1 6.155 139308 2.06
2 7.023 6626623 97.94

'"H NMR (400 MHz, DMSO) 6 = 10.18 (s, 1H), 7.44 (d, J=7.3, 1H), 7.36 — 7.28 (m, 1H), 7.27 — 7.18
(m, 4H), 7.14 (d, J=8.4, 2H), 7.05 (t, J=7.6, 1H), 6.98 (t, J=7.6, 1H), 6.94 (d, J=8.4, 2H), 6.45 (d, J=7.6,
1H), 3.43 (d, J=13.0, 1H), 3.29 (d, J=13.0, 1H).

3C NMR (101 MHz, DMSO) & = 175.92, 141.35, 135.92, 134.16, 131.62, 131.35, 129.44, 129.14,
128.72, 128.49, 128.22, 127.65, 124.96, 121.39, 109.15, 59.35, 39.30.

HRMS (ESI-TOF) caled for  Cy HcCI****®NOS ([M]+Na") = 388.0539, Found 388.0535.
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(R)-3-(4-fluorobenzyl)-3-(phenylthio)indolin-2-one (3h)

-
%~ ,SPh

AU

Prepared according to the general procedure (20 h). The tittle compound
3h was obtained as a white solid in 95% yield.

HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min,
A = 254 nm) t; (major) = 10.45 min, t, (minor) = 8.18 min, ee = 95%.

N 25 _ _ :
H [a’p =—41.9 (c = 0.61, in CH,CL).
0.40]
R
0.30] = A
° 3
020 o
-
0.107
0.001— —— T — 77— 77— 77—
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200  13.00  14.00
il
0.30]
<
[Ty)
<
0.20] S
0.101 R
=
[ee]
Qo= ——--—————————— L= ——=. - - = —
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200  13.00  14.00

Sy

Retention Time Area % Area
1 8.179 286564 2.46
2 10.454 11341088 97.54

"H NMR (400 MHz, CDCl;) & = 8.31 (s, 1H), 7.40 — 7.33 (m, 1H), 7.30 — 7.20 (m, 3H), 7.17 — 7.02 (m,
4H), 6.95 — 6.85 (m,, 2H), 6.68 (t, J=8.6, 2H), 6.52 (d, I=7.1, 1H), 3.42 (d, J=13.4, 1H), 3.34 (d, J=13 .4,

1H).

3C NMR (101 MHz, CDCls) § = 178.01, 161.75 (d, J=245.4), 140.35, 136.58, 131.69 (d, J=8.0),
130.53 (d, J=3.2), 129.61, 129.21, 129.03, 128.86, 128.51, 125.15, 122.45, 114.78 (d, J=21.2). 109.82,

60.32, 40.30.
HRMS (ESI-TOF) calcd for C,;H ¢FNOS ([M]+Na") = 372.0834, Found 372.0823.

(R)-3-(4-bromobenzyl)-3-(phenylthio)indolin-2-one (3i):

BI’\Q\
2 ;SPh

O r=254 nm) t, (major) = 11.36 min, t; (minor) = 9.87 min, ee = 97%.

Prepared according to the general procedure (20 h). The tittle compound
3i was obtained as a white solid in 92% yield.
HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min,

[0]*p = —39.9 (¢ = 0.74, in CH,CL,).

L e e e e I e UL e e e e TS IS e e e e I e e LSS A ey B e e ey
300 400 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 1300
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11.360

Retention Time Area % Area
1 9.874 118745 1.64
2 11.360 7102909 98.36

'"H NMR (400 MHz, DMSO) 6 = 10.19 (s, 1H), 7.44 (d, J=7.3, 1H), 7.38 — 7.30 (m, 1H), 7.30 — 7.18
(m, 6H), 7.05 (t, J=7.6, 1H), 6.98 (t, J=7.6, 1H), 6.88 (d, J=8.3, 2H), 6.45 (d, J=7.6, 1H), 3.41 (d,
J=13.0, 1H), 3.27 (d, J=13.0, 1H).

3C NMR (101 MHz, DMSO) & = 175.98, 141.43, 136.01, 134.64, 132.07, 130.65, 129.53, 129.21,
128.81, 128.57, 128.29, 125.04, 121.47, 120.04, 109.24, 59.35. (One peak overlaps with peaks of
DMSO).

HRMS (ESI-TOF) calcd for Co H ¢Br’**'NOS ([M]+Na") = 432.0034, Found 432.0027.

(R)-3-(4-nitrobenzyl)-3-(phenylthio)indolin-2-one (3j):
O,N Prepared according to the general procedure (20 h). The tittle
. SPh compound 3j was obtained as a white solid in 95% yield.

- HPLC (Chiralcel IA, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A
O -254 nm) t; (major) = 25.73 min, t, (minor) = 23.85 min, ee = 92%.

N
H [a]®p =—54.9 (c = 0.70, in CH,CL,).
0.30]
0.207] ) ~
2 & 8
0.107
0.00 R U U U U U U U U U
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.0C
Mnutes

0.

- ™~
2 0207 ) &

o
N

0'00“‘\“‘\“‘\“‘\“‘\“‘\‘“\“‘\“‘\“‘\“‘\“‘/J(\x“‘\“‘\“‘

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.0C
Mnutes
Retention Time Area % Area
1 23.851 860521 3.96
2 25.727 20861671 96.04

"H NMR (400 MHz, DMSO) & = 10.25 (s, 1H), 7.96 (d, J=8.6, 2H), 7.48 (d, J=7.4, 1H), 7.39 — 7.30 (m,
1H), 7.26 — 7.18 (m, 6H), 7.05 (t, J=7.4, 1H), 6.9 (t, J=7.4, 1H), 6.45 (d, J=7.4, 1H), 3.62 (d, J=12.9,
1H), 3.43 (d, J=12.9, 1H).

3C NMR (101 MHz, DMSO) § = 175.72, 146.25, 143.30, 141.27, 136.06, 131.16, 129.60, 128.93,
128.56, 127.85, 125.05, 122.76, 121.54, 109.28, 59.16, 39.54.

HRMS (ESI-TOF) caled for Co1H gN,05S ([M]+H") = 377.0960, Found 377.0953.
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(R)-3-(3-nitrobenzyl)-3-(phenylthio)indolin-2-one (3Kk):

Q\c SPh

O,N -
o)

N

H

Prepared according to the general procedure (20 h). The tittle compound
3k was obtained as a white solid in 94% yield.

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A
= 254 nm) t; (major) = 9.58 min, t; (minor) = 11.75 min, ee = 94%.
[a]*p =-22.0 (¢ = 0.66, in CH,CL,).

0.60

0.40

AU

0.20+

0.00 L

—— T T T T T T T ——— 7
3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

Minutes
0.40
0.30
2
< 0.204
2
0.10 5
0'007““\“\ “\““\““\““\““\““\““\““\‘“‘\“/‘_‘_‘T““\““
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
Minutes
Retention Time Area % Area
1 9.577 8471399 96.92
2 11.748 269448 3.08

'"H NMR (400 MHz, DMSO) & = 10.26 (s, 1H), 8.02 — 7.86 (m, 1H), 7.79 (s, 1H), 7.52 (d, J=7.1, 1H),
7.44 —7.30 (m, 3H), 7.29 — 7.18 (m, 4H), 7.09 — 6.94 (m,, 2H), 6.43 (d, J=7.5, 1H), 3.64 (d, J=13.0,
1H), 3.43 (d, J=13.0, 1H).

3C NMR (101 MHz, DMSO) § = 175.91, 147.03, 141.31, 137.46, 136.82, 136.04, 129.62, 129.27,
129.03, 129.00, 128.63, 127.90, 125.13, 124.43, 121.81, 121.58, 109.32, 59.29, 39.38.

HRMS (ESI-TOF) caled for C5H;¢N,05S ([M]+Na") = 399.0779, Found 399.0775.

(R)-3-(benzo[d][1,3]dioxol-5-yImethyl)-3-(phenylthio)indolin-2-one (31):

O

{

Q\a SPh

@) -
O

N

H

Prepared according to the general procedure (20 h). The tittle compound
3l was obtained as a white solid in 94% yield.

HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min,
A = 254 nm) t; (major) = 15.69 min, t, (minor) = 8.48 min, ee = 96%.
[a]*p =—58.9 (c = 0.83, in CH,CL,).

n
0101 N
A n
j) o —
< 0.05] k
0.00 L e e N 0 e s S L B B B B
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00

ot
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0.20] by
©
n
‘D‘o.w © -
<
©
000 ———— T T \/Jﬁ’\‘\“\“\““\“\‘
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
it
Retention Time Area % Area
1 8.476 272783 2.04
2 15.694 13068656 97.96

"H NMR (400 MHz, CDCl;) & = 8.33 (s, 1H), 7.41 — 7.31 (m, 1H), 7.28 — 7.18 (m, 3H), 7.17 — 6.99 (m,
4H), 6.57 - 6.51 (m, 1H), 6.50 — 6.37 (m, 3H), 5.78 (d, J=1.4, 1H), 5.74 (d, J=1.4, 1H), 3.38 (d, J=13 4,
1H), 3.30 (d, J=13.4, 1H).

3C NMR (101 MHz, CDCLy) § = 178.07, 147.01, 146.34, 140.42, 136.57, 129.55, 129.33, 129.25,
128.75, 128.49, 128.47, 125.16, 123.51, 122.39, 110.48, 109.87, 107.79, 100.75, 60.37, 40.79.

HRMS (ESI-TOF) caled for C5,H;,NO5S ([M]+Na®) = 398.0827, Found 398.0828.

(R)-3-benzyl-3-(phenylthio)indolin-2-one (3m):

©\¢ SPh
HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A =

©j§:0 254 nm) t, (major) = 11.23 min, t, (minor) = 7.99 min, ee = 97%. [a]*p =

N
H ~56.2 (¢ = 0.61, in CH,CL).

Prepared according to the general procedure (12 h). The tittle compound 3m
was obtained as a white solid in 96% yield.

0.507

11.477

0.407 <

0.309

AU

0.207

0.104

0.00

13.00 14.00

1.50

11.2:

1.00

AU

0.509

0.00

Retention Time Area % Area
1 7.987 739117 1.50
2 11.230 48421915 98.50

'"H NMR (400 MHz, DMSO) & = 10.14 (s, 1H), 7.42 (d, J=7.2, 1H), 7.36 — 7.29 (m, 1H), 7.29 — 7.15
(m, 4H), 7.08 — 6.88 (m, 7H), 6.42 (d, J=7.6, 1H), 3.41 (d, J=13.0, 1H), 3.31 (d, J=13.0, 1H).

3C NMR (101 MHz, DMSO) § = 176.02, 141.40, 135.90, 135.13, 129.81, 129.38, 129.28, 128.56,
128.50, 128.46, 127.64, 126.53, 124.94, 121.26, 109.05, 59.51, 40.11.

HRMS (ESI-TOF) caled for Co;H;sNOS ([M]+Na") = 354.0929, Found 354.0922.
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(R)-3-(naphthalen-1-ylmethyl)-3-(phenylthio)indolin-2-one (3n):
O Prepared according to the general procedure (12 h). The tittle compound 3n

was obtained as a white solid in 98% yield.
Q HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =
<~ ,SPh 254 nm) t; (major) = 8.70 min, t; (minor) = 7.96 min, ee = 97%. [a]25D =

©j§=0 ~21.5 (¢ = 0.69, in CH,Cl,).
N
H

0.30
<
<
(=} wn
~ g
0.204 o
2
<
0.104
5.50 6.60 6.‘50 7.60 7.‘50 B.bO 8 %0 9 60 9."50 10.‘00 10.50
?
0.804
©
[}
©
0.60 o
2 0.40
0.20 Q
&
~
0.00 e
5.50 ‘6.00 ' 6.‘50 T T 7.60 T T 7.‘50 ' ' ' ' B.bO ' ' T 8 %0 ' ' T 9 60 ' T ' 9."50 ' T ‘10.‘00‘ T ‘10.50
29
Retention Time Area % Area
1 7.958 300562 1.54
2 8.696 19179609 98.46

'"H NMR (400 MHz, DMSO) & = 10.14 (d, J=47.6, 1H), 8.19 (d, J=8.2, 1H), 7.79 (d, J=7.6, 1H), 7.68
(d, J=8.1, 1H), 7.51 — 7.40 (m, 2H), 7.40 — 7.30 (m, 2H), 7.30 — 7.20 (m, 5H), 7.13 (d, J=7.1, 1H), 6.96
(t, =7.6, 1H), 6.83 (t, =7.6, 1H), 6.40 (d, J=7.6, 1H), 3.94 (d, J=14.1, 1H), 3.83 (d, J=14.1, 1H).

3C NMR (101 MHz, DMSO) & = 176.43, 141.48, 136.04, 133.15, 131.74, 131.71, 129.52, 129.48,
128.70, 128.62, 128.54, 128.18, 127.95, 127.41, 125.52, 125.41, 124.82, 124.49, 121.13, 109.10, 59.82,

35.70.

HRMS (ESI-TOF) calcd for CosH;oNOS ([M]+Na") = 404.1085, Found 404.1079.

(R)-3-(naphthalen-2-ylmethyl)-3-(phenylthio)indolin-2-one (30):

Prepared according to the general procedure (12 h). The tittle
compound 30 was obtained as a white solid in 95% yield.

HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min,
A =254 nm) t; (major) = 17.89 min, t, (minor) = 11.20 min, ee = 97%.
[a]*p =—65.2 (c = 0.66, in CH,CL).

0.159

0.10

0.057

0.004

11.4T

PMSQS

T T T T T T T T T T
11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00
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0.309

0.20

AU

0.109

0.004

}»11.202

17.892

T T
9.00 10.00

T
11.00

T T
12.00 13.00

Retention Time Area % Area
1 11.202 358923 1.70
2 17.892 20814402 98.30

T
14.00

T
15.00

T
16.00

T T T T
17.00 18.00 19.00 20.00 21.00

'"H NMR (400 MHz, DMSO) & = 10.16 (s, 1H), 7.79 — 7.71 (m, 1H), 7.71 — 7.63 (m, 1H), 7.60 (d,
J=8.5, 1H), 7.55 — 7.45 (m, 2H), 7.44 — 7.37 (m, 2H), 7.34 (t, 3=7.0, 1H), 7.31 — 7.20 (m, 4H), 7.11 —
6.93 (m, 3H), 6.43 — 6.33 (m, 1H), 3.60 (d, J=13.0, 1H), 3.49 (d, J=13.0, 1H).

3C NMR (101 MHz, DMSO) § = 176.17, 141.46, 136.06, 132.95, 132.48, 131.68, 129.51, 129.38,
128.71, 128.63, 128.58, 128.55, 128.15, 127.38, 127.30, 127.00, 125.94, 125.67, 125.14, 121.38,
109.16, 59.58, 40.38.

HRMS (ESI-TOF) caled for CsH;oNOS ([M]+Na") = 404.1085, Found 404.1077.

(R)-3-(phenylthio)-3-(thiophen-2-ylmethyl)indolin-2-one (3p):
(/j\ Prepared according to the general procedure (20 h). The tittle compound 3p
S

was obtained as a white solid in 85% yield.

Retention Time Area % Area
1 12.239 259564 3.13
2 13.329 8037386 96.87

2

?

2
SPh
- HPLC (Chiralcel OD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A =
. . . . 25
N O 254 nm) t; (major) = 13.33 min, t; (minor) = 12.24 min, ee = 94%. [a]"p =
H —26.1 (¢ = 0.54, in CH,Cl,).
0.259 ]
5 5
0.20 pai 2
g
o 0.154
<
0.104
0.054
0.00
7.00 71’:0 8.60 8}50 9 60 9,‘50 ID}DO 10.‘50 11}00 11‘50 12.‘00 12,‘50 13.‘00 13}50 14‘00 14.‘50
0.207 §
o
0.154 -
2
< 0.104
2
0.054 ¥
0.00] ot
7.00 71’:0 8.60 8}50 9 60 9,‘50 ID}DO 10.‘50 11}00 11‘50 12.‘00 12,‘50 13.‘00 13}50 14‘00 14.‘50

"H NMR (400 MHz, DMSO) & = 10.25 (s, 1H), 7.40 — 7.32 (m, 2H), 7.30 — 7.21 (m, 4H), 7.17 (d,
J=5.1, 1H), 7.10 (t, J=7.6, 1H), 6.9 (t, J=7.5, 1H), 6.78 — 6.71 (m, 1H), 6.61 (d, J=3.2, 1H), 6.52 (d,
J=7.6, 1H), 3.65 (d, J=14.2, 1H), 3.50 (d, J=14.2, 1H).

13C NMR (101 MHz, DMSO) & = 175.97, 141.91, 136.66, 136.19, 129.62, 129.09, 129.02, 128.61,
128.47, 127.29, 126.28, 125.26, 124.78, 121.51, 109.32, 58.69, 34.64.

HRMS (ESI-TOF) caled for C15H;sNOS, ([M]+Na") = 360.0493, Found 360.0483.
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(R)-3-methyl-3-(phenylthio)indolin-2-one (3q):
%, ,SPh Prepared according to the general procedure (48 h). The tittle compound 3q
was obtained as a white solid in 83% yield.

(0] .
@E\Igz HPLC (Chiralcel 1A, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A = 254 nm)

H t. (major) = 12.57 min, t, (minor) = 11.44 min, ee = 87%. [a]*’p = —7.7 (¢ =
0.72, in CH,Cl,).

T T T T T T T
8.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00

il

‘ 11.443

T T T T T T
10.00 11.00 12.00 13.00 14.00 15.00 16.00

S0

Retention Time Area % Area
1 11.443 897127 6.51
2 12.574 12878628 93.49

'"H NMR (400 MHz, CDCl;) & = 8.85 (s, 1H), 7.35 (d, J=7.3, 1H), 7.22 (d, J=7.3, 3H), 7.15 (t, J=7.6,
1H), 7.12 — 7.02 (m, 3H), 6.71 (d, 3=7.6, 1H), 1.71 (s, 3H).

3C NMR (101 MHz, CDCLy) § = 179.75, 139.94, 136.30, 131.96, 129.83, 129.48, 128.74, 128.40,
124.21, 122.70, 109.96, 55.19, 21.50.

HRMS (ESI-TOF) caled for C;sH;3NOS ([M]+Na®) = 278.0616, Found 278.0613.

(R)-3-ethyl-3-(phenylthio)indolin-2-one (3r):

\//' ,SPh Prepared according to the general procedure (48 h). The tittle compound 3r was
obtained as a white solid in 82% yield.
N HPLC (Chiralcel AD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A = 254
H nm) t, (major) = 15.94 min, t, (minor) = 12.30 min, ee = 95%. [a]*’p = 1.1 (c =
0.28, in CH,Cl,).
2 03
0w :
20 am 60 & o0
Nies
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12.302

15.9

Retention Time Area % Area
1 12.302 170236 2.74
2 15.944 6053346 97.26

'"H NMR (400 MHz, CDCl3) 8 = 8.95 (s, 1H), 7.32 (d, J=7.3, 1H), 7.26 — 7.18 (m, 3H), 7.15 (t, J=7.6,
1H), 7.10 — 7.02 (m, 3H), 6.71 (d, J=7.6, 1H), 2.28 — 2.07 (m, 2H), 0.76 (t, J=7.3, 3H).
3C NMR (101 MHz, CDCLy) & = 179.12, 140.80, 136.43, 129.84, 129.50, 129.38, 128.66, 128.34,
124.51, 122.62, 109.91, 60.25, 28.62, 9.34.
HRMS (ESI-TOF) caled for C16H;sNOS ([M]+Na") = 292.0772, Found 292.0764.

(R)-3-(phenylthio)-3-propylindolin-2-one (3s):

\

Prepared according to the general procedure (48 h). The tittle compound 3s was

~ gph obtained as a white solid in 85% yield.
: HPLC (Chiralcel IC, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A = 254
N © nm) t, (major) = 8.30 min, t, (minor) = 6.93 min, ee = 97%. [a]”p = 1.4 (c =
H 0.50, in CH,Cl).
0.60- 9
- 0.0 S <
X ©
0.207
0.00 T T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0C
Mnutes
5 0.201 g
= 8
000 ——— ‘ ‘ ‘ ‘ ‘Lo- ‘ —
1.60 2.60 3.60 4.60 5.60 6.60 7 bO 8.60 9.60 10.0C
Mnutes
Retention Time Area % Area
1 6.932 85343 1.34
2 8.295 6263867 98.66

"H NMR (400 MHz, CDCl;) & = 8.88 (s, 1H), 7.33 (d, J=7.2, 1H), 7.21 (d, J=7.2, 3H), 7.14 (t, J=7.6,
1H), 7.07 (t, 3=7.2, 3H), 6.70 (d, I=7.6, 1H), 2.22 — 1.99 (m, 2H), 1.27 — 0.98 (m, 2H), 0.84 (t, J=7.2,

3H).

13C NMR (101 MHz, CDCly) 8 = 179.20, 140.61, 136.43, 130.27, 129.45, 129.38, 128.60, 128.33,
124.49, 122.59, 109.87, 59.60, 37.44, 18.38, 14.07.
HRMS (ESI-TOF) calcd for C;7H;sNOS ([M]+Na") = 306.0929, Found 306.0922.
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(R)-3-butyl-3-(phenylthio)indolin-2-one (3t):

.

Z ,SPh

CL-
N
H

Prepared according to the general procedure (48 h). The tittle compound 3t was
obtained as a white solid in 89% yield.

HPLC (Chiralcel IA, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A = 254 nm)
t. (major) = 12.78 min, t, (minor) = 11.12 min, ee = 98%. [a]*’p = —3.7 (¢ =
0.53, in CH,Cl,).

11.0:
12.69

LI B B By B
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020
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Mrutes

Retention Time Area % Area
1 11.124 57596 0.90
2 12.781 6317443 99.10

'"H NMR (400 MHz, CDCLy) § = 8.64 (s, 1H), 7.33 (d, J=7.4, 1H), 7.20 (d, J=7.2, 3H), 7.14 (t, J=7.6,

1H), 7.07 (t, J=7.

4, 3H), 6.68 (d, J=7.6, 1H), 2.25 — 2.00 (m, 2H), 1.35 — 1.19 (m, 2H), 1.18 — 0.94 (m,

2H), 0.80 (t, J=7.2, 3H).
3C NMR (101 MHz, CDCLy) & = 179.02, 140.55, 136.43, 130.29, 129.47, 129.38, 128.58, 128.32,
124.50, 122.61, 109.79, 59.58, 35.10, 26.97, 22.71, 13.77.

HRMS (ESI-TOF) calcd for C;sH;oNOS ([M]+Na") = 320.1085, Found 320.1085.

(R)-3-isobutyl-3-(phenylthio)indolin-2-one (3u):

)\ SPh
CL-
N
H

Prepared according to the general procedure (48 h). The tittle compound 3u
was obtained as a white solid in 91% yield.

HPLC (Chiralcel AD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A = 254
nm) t, (major) = 11.57 min, t, (minor) = 13.25 min, ee = 98%. [a]”p = —27.7 (c
= 0.74, in CH,Cl,).

0.20
2 - e
2 010] =) ~
—
000 T P
1.00 200 3.00 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200 1300 1400 1500 16.00
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0.207

5
H (@)
2 010 = &
™
—
LTI L L SRR
1.00 200 300 4.00 5.00 6.00 7.00 8.00 9.00 1000 1100 1200 1300 1400 1500 16.00
Mnutes
Retention Time Area % Area
1 11.574 8881129 98.95
2 13.250 93940 1.05

'"H NMR (400 MHz, CDCl3) 8 = 8.60 (s, 1H), 7.31 (d, J=7.3, 1H), 7.22 (t, J=7.3, 1H), 7.17 (d, J=7.3,
2H), 7.13 (d, J=7.7, 1H), 7.11 — 7.02 (m, 3H), 6.67 (d, J=7.6, 1H), 2.24 —2.08 (m, 2H), 1.60 — 1.4 (m,
1H), 0.72 (d, J=6.6, 6H).

3C NMR (101 MHz, CDCls) § = 179.15, 140.43, 136.62, 130.15, 129.53, 129.31, 128.55, 128.29,
124.87, 122.47, 109.85, 59.21, 43.09, 26.23, 23.93, 22.69.

HRMS (ESI-TOF) caled for C1sH;oNOS ([M]+Na") = 320.1085, Found 320.1087.

(R)-3-(2-ethylbutyl)-3-(phenylthio)indolin-2-one (3v):

Prepared according to the general procedure (48 h). The tittle compound 3v
\ﬁ was obtained as a white solid in 90% yield.

-~ ,SPh HPLC (Chiralcel AD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =

©f§: o 254nm)t (major) = 6.28 min, t, (minor) = 8.71 min, ee = 98%. [a]”p=-23.0
N (c=0.64, in CH,Cl,).

H
0.40 o
= © g
< 020 >
0.00+ T T T T 1 1 1 \/F T 1 T — 1 1 1 1
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Mnutes
0.067 o)
N
2 0.04 © <
—
0.02 ™~
[oe]
0.00 1 1 1 1 1 T 1 1 1 T T 1
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Mnutes
Retention Time Area % Area
1 6.282 1701784 99.18
2 8.714 14031 0.82

"H NMR (400 MHz, CDCl;) & = 8.75 (s, 1H), 7.31 (d, J=7.3, 1H), 7.21 (t, J=7.3, 1H), 7.16 (d, J=7.8,
2H), 7.12 (d, J=7.6, 1H), 7.07 (d, J=6.8, 3H), 6.64 (d, J=7.6, 1H), 2.24 — 2.08 (m, 2H), 1.24 — 1.02 (m,
5H), 0.78 — 0.58 (m, 6H).

3C NMR (101 MHz, CDCly) § = 179.31, 140.51, 136.47, 130.20, 129.45, 129.42, 128.51, 128.27,
124.94, 122.39, 109.83, 59.67, 37.83, 37.58, 25.76, 25.13, 10.38, 9.87.

HRMS (ESI-TOF) caled for C2oH3sNOS ([M]+Na*) = 348.1398, Found 348.1396.
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(R)-3-neopentyl-3-(phenylthio)indolin-2-one (3w):
Prepared according to the general procedure (48 h). The tittle compound 3w
%/ spp Was obtained as a white solid in 90% yield.

- HPLC (Chiralcel AD-H, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A = 254
N © nm) t, (major) = 9.51 min, t, (minor) = 13.64 min, ee = 91%. [0]*p =—18.1 (c =

H 0.56, in CH,Cl,).
0151
3 3
0107 0 ™
2 ° )
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Mnutes
0407 2
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l‘(D Z‘L'D 3\‘[1] 4.‘0:) 5‘@ G‘L'D 7:1) 8\‘03 9.‘0:) m‘a) ]im 12‘(1] ]310:) l4‘® fo‘w
Mnutes
Retention Time Area % Area
1 9.505 12043888 95.63
2 13.637 550802 4.37

"H NMR (400 MHz, CDCLy) & = 8.47 (s, 1H), 7.36 (d, J=7.4, 1H), 7.23 (t, J=7.0, 1H), 7.16 — 6.96 (m,
6H), 6.63 (d, J=7.7, 1H), 2.42 (d, J=14.2, 1H), 2.23 (d, J=14.2, 1H), 0.74 (s, 9H).

3C NMR (101 MHz, CDCLy) & = 178.99, 140.09, 136.77, 130.04, 129.62, 129.04, 128.48, 128.23,
126.18, 122.06, 109.81, 59.16, 46.88, 32.74, 30.98..

HRMS (ESI-TOF) caled for C1oH,NOS ([M]+Na") = 334.1242, Found 334.1240.

(R)-3-isopropyl-3-(phenylthio)indolin-2-one (3x):

—/

-~ ,SPh obtained as a white solid in 92% yield.
o HPLC (Chiralcel AD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =
N 254 nm) t, (major) = 7.75 min, t, (minor) = 6.88 min, ee = 95%. [a]*p = 40.3 (c
H

=0.26, in CH,Cl,).

Prepared according to the general procedure (48 h). The tittle compound 3X was
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Retention Time Area % Area

1 6.876 47116 2.71

2 7.747 1692013 97.29

'"H NMR (400 MHz, CDCl3) 8 = 8.86 (s, 1H), 7.43 (d, J=7.4, 1H), 7.25 — 7.09 (m, 4H), 7.09 — 6.96 (m,
3H), 6.67 (d, J=7.6, 1H), 2.48 (dt, J=13.5, 6.7, 1H), 1.28 (d, J=6.7, 3H), 0.87 (d, J=6.7, 3H).

3C NMR (101 MHz, CDCls) § = 179.20, 140.84, 136.32, 129.65, 129.19, 128.53, 128.27, 125.57,
122.33, 109.76, 64.29, 34.02, 18.12, 17.78.

HRMS (ESI-TOF) caled for C;7H;,NOS ([M]+Na") = 306.0929, Found 306.0927.

(R)-3-allyl-3-(phenylthio)indolin-2-one (3y):
\\\ Prepared according to the general procedure (48 h). The tittle compound 3y was
- gph obtained as a white solid in 85% yield.
- HPLC (Chiralcel IA, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, A = 254 nm)
N O 4 (major) = 14.23 min, t, (minor) = 11.96 min, ee = 95%. [0]*p = —26.9 (C =
H

0.45, in CH,CL,).

11.88
14.20.

2 0]
O e o T T T T T T T B 7 T T
100 200 300 400 500 600 700 800 900 1000 1.0 1200 1300 1400 1500 1600 17.00
Mtes
020
S
2
< 010 o)
3
b
O e T T T T T T T T 7 T T
100 200 300 400 500 600 700 800 900 1000 1.0 1200 1300 1400 1500 1600 17.00
Mtes
Retention Area % Area
Time
1 11.958 102136 1.45
2 14.232 6918870 98.55

'"H NMR (400 MHz, CDCl3) 8 = 8.76 (s, 1H), 7.35 (d, 3=7.3, 1H), 7.28 — 7.18 (m, 3H), 7.14 (¢, J=7.6,
1H), 7.11 — 7.00 (m, 3H), 6.69 (d, J=7.6, 1H), 5.60 — 5.42 (m, 1H), 5.07 (d, J=17.0, 1H), 4.96 (d,
J=10.1, 1H), 2.86 (d, J=7.1, 2H).

3C NMR (101 MHz, CDCls) § = 178.50, 140.46, 136.49, 131.18, 129.74, 129.48, 129.27, 128.76,
128.42, 124.80, 122.57, 119.81, 109.87, 58.86, 39.62.

HRMS (ESI-TOF) calcd for C7H;sNOS ([M]+Na") = 304.0772, Found 304.0777.

(R)-methyl 2-(2-ox0-3-(phenylthio)indolin-3-yl)acetate (3z):
MeOOC —, gpp Prepared according to the general procedure (20 h). The tittle compound 3z
- was obtained as a white solid in 98% yield.
©:\l§:o HPLC (Chiralcel IB, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A =
H 254 nm) t, (major) = 12.11 min, t, (minor) = 6.15 min, ee = 96%. [a]*’p
—69.0 (c = 0.54, in CH,ClL,).
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pixii
Retention Time Area % Area
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"H NMR (400 MHz, CDCl;) § = 8.54 (s, 1H), 7.38 — 7.28 (m, 3H), 7.25 — 7.12 (m, 4H), 7.02 (t, J=7.5,

1H), 6.71 (d, 3=7.7,

1H), 3.46 (s, 3H), 3.33 (d, J=16.7, 1H), 3.22 (d, J=16.7, 1H).

PC NMR (101 MHz, CDCls) & = 177.81, 169.29, 140.94, 137.24, 130.08, 129.14, 129.02, 128.58,
128.28, 123.74, 122.46, 110.01, 54.82, 51.98, 39.25.
HRMS (ESI-TOF) caled for C;7H;sNO;S ([M]+H") = 314.0851, Found 314.0851.

3-phenyl-3-(phenylthio)indolin-2-one (6a):

Prepared according to the general procedure (48 h). The tittle compound 6a was

@ obtained as a white solid in 95% yield.
“, SPh  HPLC (Chiralcel AD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =
@Cﬁzo 254 nm) t, (major) = 12.80 min, t, (minor) = 16.95 min, ee = 99%. [0]*p =
N —116.8 (¢ =0.45, in CH,Cl,).
H
0.157
0.10 H
2 <
0.057 -
0.00 - - — - i - — i S— —n— -
0.00 2.b0 4.60 6.b0 8.b0 10100 12‘.00 14‘.00 16100 18‘.00 20‘.00
Sy
3.00
2.007
2
1.00 §
0.00 2.60 4,b0 6.60 8,b0 10‘.00 12‘.00 14‘.00 16‘,00 18‘.00 20‘,00
pL!
Retention Time Area % Area
1 12.799 102021224 99.29
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| 2 | 16.951 724468 0.71
'"H NMR (400 MHz, CDCl3) 8 = 8.53 (s, 1H), 7.70 (d, J=7.6, 2H), 7.45 — 7.30 (m, 4H), 7.24 — 7.13 (m,,
4H), 7.09 (t, J=7.6, 1H), 7.03 (t, 3=7.6, 2H), 6.67 (d, J=7.6, 1H).
3C NMR (101 MHz, CDCls) § = 177.52, 140.20, 136.32, 136.06, 130.48, 129.88, 129.58, 128.89,
128.71, 128.41, 128.35, 128.09, 126.50, 122.71, 110.09, 63.00.
HRMS (ESI-TOF) calcd for C2oH;sNOS ([M]+Na") = 340.0772, Found 340.0771.

3-(phenylthio)-3-o-tolylindolin-2-one (6b):

Prepared according to the general procedure (72 h). The tittle compound 6b
@ was obtained as a white solid in 92% yield.

~, p,SPh HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =

@Eﬁzo 254 nm) t, (major) = 6.46 min, t, (minor) = 10.54 min, ee = 99.5%. [a]*p
N 32.7 (¢ = 0.66, in CH,Cl,).
H
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0.00— T T L e S e B e L B e e e e e S B s s sy e
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0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
il
Retention Time Area % Area
1 6.461 10646968 99.77
2 10.540 24798 0.23

'"H NMR (400 MHz, CDCls) & = 8.57 (s, 1H), 8.27 (d, J=7.8, 1H), 7.38 (t, J=7.6, 1H), 7.31 — 7.22 (m,
2H), 7.19 (d, J=7.6, 2H), 7.05 — 7.15 (m, 4H), 7.03 — 6.93 (m, 2H), 6.56 (d, J=7.8, 1H), 1.83 (s, 3H).
3C NMR (101 MHz, CDCls) § = 177.48, 140.05, 136.64, 136.60, 134.12, 131.94, 131.13, 129.58,
129.14, 129.05, 128.71, 128.43, 128.31, 126.15, 124.83, 123.02, 109.71, 63.81, 19.92.

HRMS (ESI-TOF) caled for Co;H;sNOS ([M]+H") =332.1109, Found 332.1104.

3-(phenylthio)-3-m-tolylindolin-2-one (6¢):
Prepared according to the general procedure (48 h). The tittle compound 6C
was obtained as a white solid in 93% yield.
%, pSPh HPLC (Chiralcel AD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =

©E§:0 254 nm) t, (major) = 9.90 min, t, (minor) = 15.54 min, ee = 99%. [a]*’p =
N —103.1 (¢ = 0.38, in CH,CL).
H
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"H NMR (400 MHz, CDCl3) 8 = 8.60 (s, 1H), 7.52 (s, 1H), 7.46 (d, J=7.8, 1H), 7.40 (d, J=7.3, 1H),
7.26 (t, 3=7.8, 1H), 7.22 — 7.12 (m, SH), 7.09 (t, J=7.6, 1H), 7.02 (t, I=7.5, 2H), 6.67 (d, J=7.6, 1H),
2.36 (s, 3H).

3C NMR (101 MHz, CDCls) § = 177.72, 140.22, 138.47, 136.31, 135.96, 130.71, 129.91, 129.54,
129.17, 128.81, 128.59, 128.38, 126.46, 125.07, 122.71, 110.07, 63.07, 21.63.

HRMS (ESI-TOF) caled for Co;H;sNOS ([M]+Na") =354.0929, Found 354.0928.

3-(phenylthio)-3-p-tolylindolin-2-one (6d)
Prepared according to the general procedure (48 h). The tittle compound 6d
was obtained as a white solid in 94% yield.
’ sph HPLC (Chiralcel IA, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A = 254

nm) t, (major) = 15.21 min, t, (minor) = 12.09 min, ee = 99%. [a]*’p = —114.3
N O (c=0.54, in CH,Cly).
H
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'"H NMR (400 MHz, CDCl3) 8 = 8.64 (s, 1H), 7.58 (d, J=7.6, 2H), 7.38 (d, J=7.3, 1H), 7.23 — 7.12 (m,
6H), 7.08 (t, J=7.4, 1H), 7.02 (t, J=7.4, 2H), 6.66 (d, J=7.6, 1H), 2.34 (s, 3H).

3C NMR (101 MHz, CDCls) § = 177.78, 140.25, 138.22, 136.28, 133.02, 130.63, 130.01, 129.51,
129.42, 128.79, 128.38, 127.95, 126.44, 122.65, 110.10, 62.86, 21.14.

HRMS (ESI-TOF) caled for Co;H;sNOS ([M]+Na") =354.0929, Found 354.0931.

3-(4-fluorophenyl)-3-(phenylthio)indolin-2-one (6e):
Prepared according to the general procedure (48 h). The tittle compound 6e was

F
obtained as a white solid in 97% yield.
HPLC (Chiralcel AD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =
~. ,SPh 254 nm) t, (major) = 11.94 min, t, (minor) = 13.78 min, ee = 98%. [a]*p =
@Eﬁzo ~126.4 (¢ = 0.60, in CH,Cl,).
N
H
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2 0.04] o
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0.00 S T L L L I B B
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i
0.20 ©)
b
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0.00 ““\“"\‘“‘\““\‘“‘\“"\““\““\‘“‘\““\“"\““\“"\“x#““\““\““
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1 11.940 8690165 98.85
2 13.776 101528 1.15

"H NMR (400 MHz, CDCl3) 8 = 8.39 (s, 1H), 7.70 (dd, J=8.2, 5.5, 2H), 7.37 (d, J=7.6, 1H), 7.19 (t,
J=9.6, 4H), 7.14 — 6.99 (m, 5H), 6.68 (d, J=7.6, 1H).

3C NMR (101 MHz, CDCLy) & = 177.23, 162.66 (d, J=248.3), 140.12, 136.33, 131.78, 130.13, 130.10,
130.05, 129.73, 129.70, 129.07, 128.46, 126.48, 122.81, 115.66, 115.45, 110.17, 62.22.

HRMS (ESI-TOF) caled for C20HsFNOS ([M]+Na") = 358.0678, Found 358.0674.

3-(4-chlorophenyl)-3-(phenylthio)indolin-2-one (6f):

cl Prepared according to the general procedure (48 h). The tittle compound 6f was
obtained as a white solid in 91% yield.
HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A = 254

Z, ,SPh

nm) t, (major) = 8.27 min, t, (minor) = 6.94 min, ee = 97%. [a]*’p =—125.7 (c =
©f§:o 0.53, in CH,CL,).
N
H
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"H NMR (400 MHz, CDCl;) 6 = 8.31 (s, 1H), 7.66 (d, J=8.2, 2H), 7.34 (d, J=7.7, 3H), 7.24 — 7.14 (m,
4H), 7.11 (t, J=7.5, 1H), 7.05 (1, =7.5, 2H), 6.68 (d, J=7.7, 1H).

3C NMR (101 MHz, CDCls) & = 176.92, 140.10, 136.35, 134.54, 134.47, 129.85, 129.75, 129.64,
129.61, 129.13, 128.81, 128.49, 126.47, 122.85, 110.18, 62.29.

HRMS (ESI-TOF) calcd for Co0H4CIP*****NOS ([M]+Na") = 374.0382, Found 374.0375.

3-(4-methoxyphenyl)-3-(phenylthio)indolin-2-one (6g):
MeQ

CL-
N
H

~, ,SPh

Prepared according to the general procedure (48 h). The tittle compound 69
was obtained as a white solid in 90% yield.

HPLC (Chiralcel TA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A = 254
nm) t, (major) = 11.87 min, t, (minor) = 9.98 min, ee = 98%. [a]*p = —131.4
(c=0.62, in CH,Cl,).

0307
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Retention Time Area % Area
1 9.982 161579 1.24
2 11.868 12886407 98.76

'"H NMR (400 MHz, CDCl3) 8 = 8.50 (s, 1H), 7.63 (d, J=7.9, 2H), 7.38 (d, J=7.4, 1H), 7.17 (t, 3=9.7,
4H), 7.21 - 7.13 (m, 1H), 7.03 (t, J=7.4, 2H), 6.90 (d, J=7.9, 2H), 6.67 (d, J=7.6, 1H), 3.80 (s, 3H).
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3C NMR (101 MHz, CDCly) 8 = 177.69, 159.55, 140.19, 136.26, 130.54, 130.07, 129.52, 129.41,
128.81, 128.39, 127.86, 126.48, 122.64, 114.03, 110.08, 62.46, 55.35.
HRMS (ESI-TOF) caled for C5,H;sNO,S ([M]+Na") = 370.0878, Found 370.0872.

3-(naphthalen-1-yl)-3-(phenylthio)indolin-2-one (6h):

O Prepared according to the general procedure (48 h). The tittle compound 6h
O was obtained as a white solid in 91% yield.

Z  sph HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A = 254

nm) t, (major) = 10.64 min, t, (minor) = 15.02 min, ee = 99%. [a]*’p =—8.7 (c =
N O 0,61, in CH,CL,).
H
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"H NMR (400 MHz, CDCl3) 8 = 9.05 (s, 1H), 8.48 (d, J=7.2, 1H), 7.90 (d, J=8.2, 1H), 7.85 (d, J=8.2,
1H), 7.62 (t, J=7.8, 1H), 7.45 — 7.32 (m,, 2H), 7.30 — 7.15 (m, 4H), 7.12 — 7.01 (m, 3H), 6.96 (d, J=7.4,
1H), 6.89 (t, J=7.4, 1H), 6.57 (d, J=7.8, 1H).

3C NMR (101 MHz, CDCls) § = 178.28, 139.47, 136.74, 134.49, 132.35, 131.28, 130.91, 129.98,
129.69, 129.23, 129.08, 128.76, 128.35, 128.26, 126.51, 125.61, 125.08, 124.86, 123.94, 123.04,
110.36, 64.18.

HRMS (ESI-TOF) caled for C4H;,NOS ([M]+Na") = 390.0929, Found 390.0913.

3-(naphthalen-2-yl)-3-(phenylthio)indolin-2-one (6i):

C Prepared according to the general procedure (48 h). The tittle compound 6i
O was obtained as a white solid in 92% yield.

’ sph HPLC (Chiralcel 1A, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A = 254

nm) t, (major) = 22.39 min, t, (minor) = 20.15 min, ee = 97%. [0]*p =
N O _126.2 (c =0.54, in CH,CL,).
H
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"H NMR (400 MHz, CDCl;) & = 8.70 (s, 1H), 8.07 (s, 1H), 7.95 — 7.73 (m, 4H), 7.52 — 7.43 (m, 2H),
7.41 (d, 3=7.6, 1H), 7.29 — 7.07 (m, SH), 7.02 (t, J=7.6, 2H), 6.71 (d, J=7.6, 1H).

3C NMR (101 MHz, CDCls) & = 177.56, 140.27, 136.36, 133.41, 133.10, 132.99, 130.52, 129.85,
129.62, 128.98, 128.53, 128.46, 128.43, 127.56, 127.41, 126.60, 126.51, 126.32, 125.70, 122.78,

110.23, 63.20.

HRMS (ESI-TOF) calcd for Co4H;,NOS ([M]+Na") = 390.0929, Found 390.0917.

5-methyl-3-phenyl-3-(phenylthio)indolin-2-one (6j):
Prepared according to the general procedure (48 h). The tittle compound 6j

was obtained as a white solid in 90% yield.

S-37

%, ,SPh HPLC (Chiralcel AD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =
. . . . 2
\©j§:O 254 nm) t, (major) = 10.51 min, t, (minor) = 14.55 min, ee = 99%. [0]*p =
N —48.0(c = 0.56, in CH,Cl,).
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'"H NMR (400 MHz, DMSO) & = 10.45 (s, 1H), 7.66 (d, J=7.3, 2H), 7.52 — 7.29 (m, 4H), 7.29 — 7.09
(m, SH), 7.04 (d, J=7.8, 1H), 6.63 (d, J=7.9, 1H), 2.32 (s, 3H).

3C NMR (101 MHz, DMSO) § = 175.44, 138.75, 136.70, 135.36, 130.73, 130.05, 129.69, 129.43,
129.28, 128.57, 128.52, 128.01, 127.68, 126.42, 109.48, 62.18, 20.72.

HRMS (ESI-TOF) caled for Co;H;;NOS ([M]+H") = 332.1109, Found 332.1113.

5-methoxy-3-phenyl-3-(phenylthio)indolin-2-one (6k):
Prepared according to the general procedure (48 h). The tittle compound
@ 6k was obtained as a white solid in 97% yield.

MeO % ,SPh  HPLC (Chiralcel AD-H, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min,
\©j§:0 A = 254 nm) t; (major) = 8.68 min, t, (minor) = 13.34 min, ee = 98%.
N [a]”p =-37.9 (c = 0.75, in CH,CL,).
H
0.20
2 0.101 ® /%k
3
0007 VRN R U N DU U L DU S R
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00
St
0.30]
_ 020] =
(22}
~ 010! 3
3
0007 ‘\HH\‘H‘\HH\HH\HH\HH\HH\HH\HH\HH\HH\HH\TH‘\HH\HH
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00
St

Retention Time Area % Area
1 8.680 7468027 98.83
2 13.339 88687 1.17

'"H NMR (400 MHz, CDCl3) 8 = 8.31 (s, 1H), 7.70 (d, J=7.5, 2H), 7.49 — 7.30 (m, 3H), 7.25 — 7.16 (m,
3H), 7.06 (t, J=7.4, 2H), 6.95 (s, 1H), 6.72 (d, J=8.5, 1H), 6.59 (d, J=8.5, 1H), 3.79 (s, 3H).

3C NMR (101 MHz, CDCls) § = 177.32, 155.86, 136.30, 136.11, 133.62, 131.70, 129.90, 129.60,
128.73, 128.47, 128.35, 128.08, 114.29, 112.62, 110.56, 63.48, 55.91.

HRMS (ESI-TOF) caled for Co H;sNO,S ([M]+H") = 348.1058, Found 348.1053.

5-fluoro-3-phenyl-3-(phenylthio)indolin-2-one (61):
@ Prepared according to the general procedure (48 h). The tittle compound 6l

~, ,SPh

E
0]
N
H

was obtained as a white solid in 93% yield.

HPLC (Chiralcel AD-H, hexane/ i-PrOH = 85/15, flow rate 1.0 mL/min, A =
254 nm) t, (major) = 7.26 min, t, (minor) = 9.36 min, ee = 97%. [a]*’p
—130.0 (c = 0.56, in CH,Cl,).
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0.157
o
0.107 >
2 " s
0.057 i
O‘OO\\\\‘\\\\‘\ T T | S e e T — L B e L m
0.00 1.00 2.00 3.00 4,00 6.00 7.00 8.00 9.00 10.00 11.00
Gk
0.401
N
o ~
< 0.201 S
«
(o2}
000 N S R
0.00 1.00 2.00 3.00 4,00 5.00 6.00 7.00 8.00 9.00 10.00 11.00
S
Retention Time Area % Area
1 7.257 9248070 98.40
2 9.357 150414 1.60

"H NMR (400 MHz, DMSO) 6 = 10.53 (s, 1H), 7.62 (d, J=7.5, 2H), 7.49 — 7.28 (m, 4H), 7.25 - 7.14
(m, 5H), 7.02 (t, 3=9.0, 1H), 6.65 (dd, J=8.1, 4.2, 1H).
3C NMR (101 MHz, DMSO) & = 175.52, 157.90 (d, J=237.4), 137.42, 135.98, 135.56, 131.26 (d,
J=8.4), 129.78, 129.50, 128.72, 128.30, 127.57, 115.55 (d, J=23.3), 113.48 (d, J=25.2), 110.64 (d,

J=8.1), 62.53.

HRMS (ESI-TOF) calcd for C,0H,FNOS ([M]+Na") = 358.0678, Found 358.0677.

5-chloro-3-phenyl-3-

(phenylthio)indolin-2-one (6m):

Prepared according to the general procedure (48 h). The tittle compound

6m was obtained as a white solid in 92% yield.

cl ~, ,SPh HPLC (Chiralcel AD-H, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A
\Cfgzo = 254 nm) t, (major) = 5.76 min, t, (minor) = 7.44 min, ee = 95%. [a]*p =
N —10.8 (¢ =0.67, in CH,Cl,).
H
0.30 I~
s 3
2 0.207 ~
0.109
000 = T T T T L A R T T T T T T T T T T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00
!
0.60
2
0.40- b
2
0.201 3
g
~
00071== T T T T T T T L IO L N T T T \‘ij‘? 7 T
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00
P
Retention Time Area % Area
1 5.757 11068479 97.31
2 7.439 305641 2.69
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"H NMR (400 MHz, DMSO) & = 10.67 (s, 1H), 7.61 (d, J=7.6, 2H), 7.50 — 7.30 (m, 4H), 7.22 (t, J=7.4,
3H), 7.17 (d, J=7.6, 2H), 6.69 (d, J=8.3, 1H).

3C NMR (101 MHz, DMSO) & = 175.21, 140.07, 135.88, 135.57, 131.67, 129.84, 129.43, 128.94,
128.78, 128.75, 128.34, 127.57, 125.87, 125.77, 111.27, 62.26.

HRMS (ESI-TOF) calcd for CooH4CIP****NOS ([M]+Na") = 374.0382, Found 374.0372.

6-bromo-3-phenyl-3-(phenylthio)indolin-2-one (6n):

@ 6n was obtained as a white solid in 93% yield.
%, ,SPh HPLC (Chiralcel AD-H, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, A

/©j§:0 =254 nm) t, (major) = 10.24 min, t, (minor) = 8.54 min, ee = 94%. [a]*p
Br N =—68.3 (¢ =0.73, in CH,Cl,).
H

Prepared according to the general procedure (48 h). The tittle compound

0.60 2;
P %
&
0.40+ [=]
S S
<
0.20
000
5. 5‘50 6&] 6‘50 7&] 7‘50 8& &‘50 9.‘00 9‘50 10‘00 10‘.50 11‘00 11‘50 12‘00
Mnutes
0.80
O\
Q
0.60 =
S
2 040q
@
0.20] 3
@
o = -
5. 5‘50 6&] 6‘50 7&] 7‘50 8& &‘50 9‘00 9‘50 10‘00 10‘.50 11‘00 11‘50 12‘00
Mnutes
Retention Time Area % Area
1 8.539 503030 3.13
2 10.236 15586443 96.87

"H NMR (400 MHz, DMSO) § = 10.65 (s, 1H), 7.60 (d, J=7.9, 2H), 7.48 — 7.10 (m, 10H), 6.82 (s, 1H).
3C NMR (101 MHz, DMSO) & = 175.37, 142.80, 135.88, 135.57, 129.82, 129.46, 128.94, 128.72,
128.31, 127.87, 127.56, 124.55, 121.48, 112.52, 61.91.

HRMS (ESI-TOF) caled for Co0H 4BrNOS ([M]+Na") = 417.9877, Found 417.9880.

7-fluoro-3-phenyl-3-(phenylthio)indolin-2-one (60):

Prepared according to the general procedure (72 h). The tittle compound 6n

was obtained as a white solid in 88% yield.

HPLC (Chiralcel OD-H, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, A =

O 254 nm) t, (major) = 6.14 min, t, (minor) = 10.75 min, ee = 93%. [a]*p = —94.6
(c=0.63, in CH,Cl,).

Ir=
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0.60 o g
© S
—
3 0.40+
0.20
0.00 T T T T T T T T T T T T T T T
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00
S
0.20] ©
2
0.107
g
S
0.00 T T T T T T T T T T T - T T T T
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 10.50 11.00 11.50 12.00 12.50 13.00
S
Retention Time Area % Area
1 6.135 4435926 96.50
2 10.745 161049 3.50

'H NMR (400 MHz, CDCly) & = 7.93 (s, 1H), 7.70 (d, J=7.4, 2H), 7.44 — 7.28 (m, 3H), 7.28 — 7.16 (m,
4H), 7.13 — 7.01 (m, 3H), 6.95 (t, J=9.0, 1H).
3C NMR (101 MHz, CDCl;) § = 176.16, 146.84 (d, J=245.0), 136.34, 135.44, 133.13 (d, J=3.0),
129.87, 129.57, 128.78, 128.55, 128.04, 127.62 (d, J=12.7), 123.20 (d, J=5.9), 122.24 (d, J=3.4),
115.65 (d, J=17.0), 63.05.
HRMS (ESI-TOF) calcd for C,0H4FNOS ([M]+Na") = 358.0678, Found 358.0669.
(R)-3-(4-methoxybenzyl)-1,3-bis(phenylthio)indolin-2-one (4a):

Me0\©\

%, ,SPh

CL-
N

\

HPLC (Chiralcel ODH, hexane/ i-PrOH = 90/10, flow rate 1.0
mL/min, A = 254 nm) t, (major) = 13.99 min, t, (minor) = 11.83 min,
ee =97%. [a]”p = —89.4 (c = 0.85, in CH,Cl,).

SPh
«
2020 o 2
©
3
e B e e e YYeSS
0 10 20 30 4D 5@ 600 70 8M 9 WM UM 2O BO 14O BO KO YO B
Mtes
Q07
(o))
S
2 g
2 9
@
pa
e e e T T e
0 10 20 30 4D 5@ 600 70 8M 90 WM U® 2O BO 14O BO KO YO B
Mtes
Retention Time Area % Area
1 11.828 345841 1.69
2 13.989 20099868 98.31
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'H NMR (400 MHz, DMSO0) & = 7.76 (d, J=7.2, 1H), 7.35 (t, J=7.3, 1H), 7.28 — 6.98 (m, 9H), 6.80 (d,

J=8.5, 2H), 6.69 — 6.57 (m, 3H), 6.52 (d, J=7.3, 2H), 3.64 (s, 3H), 3.59 (d, J=13.2, 1H), 3.38 (d, J=13.2,

1H).

C NMR (101 MHz, DMSO) § = 176.54, 158.11, 142.48, 136.08, 134.83, 131.19, 129.99, 129.41,

129.02, 128.69, 128.44, 128.23, 126.83, 126.35, 125.39, 124.00, 123.91, 113.34, 109.76, 60.01, 54.84.

HRMS (ESI-TOF) calcd for Co5H23NO,S, ([M]+H") = 470.1248, Found 470.1247.

(R)-3-(4-methoxybenzyl)-3-(phenylsulfonyl)indolin-2-one (7a)

MeO Prepared by oxidization of 3a with m-CPBA (2.5 equiv) in CH,ClL.
\Q\/ S0,Ph The tittle compound 7a was purified by silica gel chromatography

’

- (petroleum ether : EtOAc = 2 : 1) to afford a white solid in 82%
N 0 yield.

H HPLC (Chiralcel AD-H, hexane/ i-PrOH = 70/30, flow rate 1.0
mL/min, A = 254 nm) t, (major) = 9.50 min, t, (minor) = 17.59 min, ee = 97%. [o]*p = —72.3 (c =
0.37, in CH,Cly).

AU

<)

N

?
717202

——
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00
5350

0.30
o
5 0.20
< [Ts}
o
0.10 0
5
0.00- : : :

e
4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00
5350

Retention Time Area % Area
1 9.500 9432240 98.52
2 17.585 141251 1.48

'"H NMR (400 MHz, CDCl3) 8 = 7.92 (s, 1H), 7.77 (d, 3=7.2, 1H), 7.65 — 6.48 (m, 3H), 7.35 (t, J=7.3,
2H), 7.24 — 7.10 (m, 2H), 6.83 (d, J=7.4, 2H), 6.49 (t, I=7.6, 3H), 3.83 (d, J=13.3, 1H), 3.68 (d, J=13.3,
1H), 3.57 (s, 3H).

3CNMR (101 MHz, CDCls) § = 171.54, 158.52, 141.39, 134.96, 134.27, 131.17, 130.46, 130.30,
128.45, 127.26, 124.73, 122.89, 122.23, 113.49, 109.98, 54.95, 34.15.

HRMS (ESI-TOF) calcd for Co,H;oNO,S ([M]+Na") = 416.0932, Found 416.0927.

10. References
[1]. Y. H. Wen, X. Huang, J. L. Huang, Y. Xiong , B. Qin, X. M. Feng, Synlett. 2005, 2445-2448.
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11. Copy of *H NMR and **C NMR spectra
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12. Copy of CD spectra in methanol
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