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General Information: Commercial reagents were used as received, unless otherwise
stated. 'H and >C NMR were recorded on a 400 MHz spectrometer. Chemical shifts
are reported in ppm from tetramethylsilane with the solvent resonance as the internal
standard. The following abbreviations were used to designate chemical shift
mutiplicities: s= singlet, d= doublet, t= triplet, q= quartet, h= heptet, m= multiplet,
br= broad. All first-order splitting patterns were assigned on the basis of the
appearance of the multiplet. Splitting patterns that could not be easily interpreted are
designated as multiplet (m) or broad (br). Mass spectra were obtained using electron

ionization (EI) mass spectrometer.



General experimental Michael reaction procedure

To a stirred solution of 3-Boc-N-phenyl oxindole la 31 mg (0.1 mmol) and
electrophilic sulfur reagents 2a 25 mg (1.2 equiv.) in dry CH,Cl; (2 mL) was added
quinidine 3.2 mg (0.1 equiv) at -80°C. After the reaction completed, the reaction
solution was concentrated in vacuo and the crude was purified by flash

chromatography to afford the product.

@ The sulfenyl product was synthesized according to the general
‘,, S
©j€:0 procedure as colorless oil in 99% overall yield. [o.]p> -64.4° (c =
N

Boc 2.0, CHCL); 'H NMR (400MHz, CDCl;): & 7.69 (2H, d, J =

7.22 Hz), 7.56 (1H, d, J = 8.44 Hz), 7.44 (1H, d, J = 7.22 Hz),

7.40-7.34 (3H, m), 7.27-7.23 (3H, m), 7.14 (2H, d, J=7.37 Hz), 7.08 (2H, t, J = 7.37
Hz), 1.54 (9H, s); >C NMR (100.6MHz, CDCl;): & 173.4,.148.6, 139.3, 136.6, 135.7,
129.8, 129.3, 129.1, 128.7, 128.5, 128.4, 126.3, 124.5, 114.7, 84.1, 62.8, 28.0 ppm;
HRMS (ESI'): caled. for [CysH,sNO3S+Na]™ 440.1291, found 440.1290. The
enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=3:97), 1.0 mL/min; tg= 5.2 min (minor), 7.1 min (major).

H3G The sulfenyl product was synthesized according to the general

3/@ procedure as colorless oil in 99% overall yield. [a]p™* -173.7°
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(c = 1.0, CHCls); '"H NMR (400MHz, CDCls): & 7.56 (3H, t, J = 8.29 Hz), 7.45-7.42
(1H, m), 7.25-7.22 (3H, m), 7.18 (2H, d, J = 8.29 Hz), 7.14 (2H, d, J = 7.06 Hz), 7.08
(2H, t, J = 7.37 Hz), 2.34 (3H, s), 1.53 (9H, s); *C NMR (100.6MHz, CDCl;): &
173.5, 148.7, 139.3, 138.4, 136.5, 132.7, 129.7, 129.5, 129.4, 129.0, 128.8, 128.4,
128.3, 126.2, 124.4, 114.7, 84.0, 62.6, 28.0, 21.1 ppm; HRMS (ESI'): calcd. for
[CZ(,H25N038+N61]+ 454.1447, found 454.1451. The enantiomeric excess was
determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98),

1.0 mL/min; tg= 5.1 min (minor), 7.5 min (major).

E The sulfenyl product was synthesized according to the general
S

/® procedure as colorless oil in 99% overall yield. [a]p™* -93.8°
©\/N§:O (c = 1.0, CHCl;); '"H NMR (400MHz, CDCl3): § 7.61 (2H, d,
3c J =838 Hz), 7.57 (1H, t, J = 4.59 Hz), 7.48 (1H, t, J = 4.39

Hz), 7.28-7.25 (3H, m), 7.21 (2H, d, J=7.98 Hz), 7.16 (2H, d, J = 7.58 Hz), 7.10 (2H,
t, J =7.59 Hz), 2.62 (2H, t, J = 7.58 Hz), 1.64-1.59 (2H, m), 1.56 (9H, s), 1.42-1.32
(2H, m), 0.94 (3H, t, J = 7.25 Hz); °C NMR (100.6MHz, CDCls): & 173.6, 148.7,
143.4, 139.3, 136.5, 132.8, 129.7, 129.5, 129.0, 128.9, 128.7, 128.4, 128.3, 126.3,
124.4, 114.7, 84.1, 62.6, 35.3, 34.5, 28.0, 22.4, 14.0 ppm; HRMS (ESI"): calcd. for
[CoH3NO3S+Na]™ 496.1917, found 496.1922. The enantiomeric excess was
determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98),

1.0 mL/min; tg= 4.5 min (minor), 6.3 min (major).
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The sulfenyl product was synthesized according to the

’ 2 S/@ general procedure as colorless oil in 99% overall yield.
O
©\/N§: [a]p" -80.3°(c = 1.5, CHCls); '"H NMR (400MHz, CDCls):

3d 0 7.57 (1H, t, J = 4.55 Hz), 7.47 (1H, t, J = 4.40 Hz), 7.30
-7.25 (5H, m), 7.17 (2H, d, J = 7.28 Hz), 7.11 (2H, d, J = 7.28 Hz), 7.00 (1H, s), 2.34
(6H, s), 1.57 (9H, s); °C NMR (100.6MHz, CDCls): § 173.6, 148.7, 139.3, 138.3,
136.6, 135.5, 130.3, 129.7, 129.4, 129.1, 128.9, 128.4, 126.3, 126.0, 124.5, 114.6,
84.0, 62.9, 28.0, 21.5 ppm; HRMS (ESI"): calcd. for [C,7H»NO3S+Na]™ 468.1604,
found 468.1602. The enantiomeric excess was determined by HPLC with an OD-H
column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tg= 4.4 min (minor), 4.9

min (major).

FE The sulfenyl product was synthesized according to the general

'\, S@ procedure as colorless oil in 85% overall yield. [a]p™ -107.1°(c
O

@EN; — 1.0, CHCls); '"H NMR (400MHz, CDCls): & 7.72 (2H, t, J =

I
Boc

36 6.98 Hz), 7.59 (1H, d, J = 8.80 Hz), 7.45-7.43 (1H, m),
7.31-7.27 (3H, m), 7.16-7.07 (6H, m), 1.56 (9H, s); *C NMR (100.6MHz, CDCl5): &
173.3, 164.0, 161.5, 148.5, 139.3, 136.6, 131.4, 130.5, 130.4, 129.9, 129.3, 129.2,
128.5, 128.3, 126.2, 124.6, 115.6, 115.4, 114.9, 84.3, 62.1, 28.0 ppm; HRMS (ESI"):

calcd. for [C25H22FN038+N21]+ 458.1197, found 458.1201. The enantiomeric excess
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was determined by HPLC with an OD-H column at 210 nm (2-propanol:

hexane=2:98), 1.0 mL/min; tg= 5.0 min (minor), 6.1 min (major).

@ The sulfenyl product was synthesized according to the
S/@ general procedure as colorless oil in 99% overall yield. [a]p>
©\/N§:O -104.1° (¢ = 1.0, CHCls); '"H NMR (400MHz, CDCl3): & 7.64
(2H, d, J=8.80 Hz), 7.58 (1H, d, J = 6.68 Hz), 7.46 (1H, d, J
=4.58 Hz), 7.28-7.25 (3H, m), 7.17-7.09 (4H, m), 6.93 (2H, d, J = 8.80 Hz), 3.83 (3H,
s), 1.56 (9H, s); >C NMR (100.6MHz, CDCly): & 173.6, 159.7, 148.7, 139.3, 136.5,
129.8, 129.5, 129.0, 128.8, 128.4, 127.5, 126.3, 124.4, 114.7, 114.0, 84.1, 62.3, 55.3,
28.0 ppm; HRMS (ESI"): caled. for [CaHasNO4S+Na]™ 470.1396, found 470.1401.
The enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=2:98), 1.0 mL/min; tg= 10.1 min (minor), 14.8 min (major).

C} The sulfenyl product was synthesized according to the general
S/@ procedure as colorless oil in 99% overall yield. [a]p** -107.4° (¢
©\/N§: = 1.0, CHCls); '"H NMR (400MHz, CDCls): & 7.58 (1H, d, J =
3 7.59 Hz), 7.47 (1H, d, J = 6.68 Hz), 7.33 -7.25 (6H, m), 7.18

(2H, d, J=7.28 Hz), 7.11 (2H, t, J = 7.59 Hz), 6.91 (1H, d, J = 7.83 Hz), 3.85 3H, s),

1.58 (9H, s); °C NMR (100.6MHz, CDCl3): & 173.3, 159.7, 148.6, 139.3, 137.2,



136.6, 129.8, 129.6, 129.4, 129.1, 128.7, 128.4, 126.3, 124.5, 120.7, 114.7, 114.5,
114.1, 84.1, 62.7, 55.4, 28.0 ppm; HRMS (ESI'): calcd. for [CagH,sNO4S+Na]”
470.1396, found 470.1394. The enantiomeric excess was determined by HPLC with
an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tg= 7.6 min

(minor), 10.7 min (major).

CaHs0 The sulfenyl product was synthesized according to the

4 s/@ general procedure as colorless oil in 83% overall yield.

(@]
©j,§: [o]p -53.7° (¢ = 1.0, CHCL3); 'H NMR (400MHz, CDCls):

3h 6 7.61 (2H, d, J = 8.80 Hz), 7.57 -7.55 (1H, m), 7.44 (1H, t,
J=4.55Hz),7.26-7.23 (3H, m), 7.13 (2H, d, J = 7.28 Hz), 7.08 (2H, t, J = 7.59 Hz),
6.89 (2H, d, J =8.80 Hz), 4.03 (2H, q, J = 6.98, 13.96 Hz), 1.53 (9H, s), 1.41 (3H, t, J
= 6.98 Hz); >C NMR (100.6MHz, CDCl3): & 173.6, 159.1, 148.7, 139.3, 136.5, 129.7,
129.6, 129.0, 128.8, 128.4, 127.3, 126.3, 124.4, 114.7, 114.5, 84.1, 63.5, 62.3, 28.0,
14.8 ppm; HRMS (ESI"): caled. for [C27H,7NO4S+Na]™ 484.1553, found 484.1550.
The enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=2:98), 1.0 mL/min; tg= 7.4 min (minor), 11.5 min (major).

@ /@ The sulfenyl product was synthesized according to the
S

7,

H3CO\©f§: general procedure as colorless oil in 99% overall yield.
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[a]p”? -95.5°(c = 1.0, CHCl;); 'H NMR (400MHz, CDCLs): & 7.69 (2H, d, J = 7.28
Hz), 7.50 (1H, d, J = 8.95 Hz), 7.41-7.34 (3H, m), 7.26 (1H, t, J = 7.28 Hz), 7.18 (2H,
d, J=6.98 Hz), 7.11 (2H, t, J = 7.59 Hz), 6.94 (1H, d, J = 2.73 Hz), 6.81-6.78 (1H,
m), 3.81 (3H, s), 1.53 (9H, s); °C NMR (100.6MHz, CDCls): & 173.4, 156.8, 148.7,
136.5, 135.7, 132.8, 129.9, 129.8, 129.3, 128.7, 128.5, 115.8, 114.8, 111.4, 84.0, 63.2,
55.8, 28.0 ppm; HRMS (ESI"): calcd. for [CasH,sNO4S+Na]™ 470.1396, found
470.1393. The enantiomeric excess was determined by HPLC with an OD-H column
at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tg= 8.6 min (minor), 10.6 min

(major).

@ /@ The sulfenyl product was synthesized according to the
\@Egz general procedure as colorless oil in 91% overall yield.
N

Boc [a]p™ -89.7° (¢ = 0.67, CHCls); 'H NMR (400MHz, CDCl5):

? 07.67 (2H, d, J=7.20 Hz), 7.58-7.54 (1H, m), 7.44-7.40 (2H,
m), 7.38-7.34 (1H, m), 7.30-7.26 (2H, m), 7.15-7.10 (4H, m), 6.95 (1H, t, J = 8.76
Hz), 1.54 (9H, s); °C NMR (100.6MHz, CDCl;): & 173.1, 1641.1, 158.6, 148.6, 136.6,
136.4, 135.1, 130.1, 129.0, 128.9, 128.8, 128.6, 128.3, 128.2, 116.2, 116.0, 115.7,
113.4, 113.1, 844, 6258, 28.0, 263 ppm; HRMS (ESI): caled. for
[C,sH2,FNO3S+Na]™ 458.1197, found 458.1199. The enantiomeric excess was

determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98),

1.0 mL/min; tg= 5.5 min (minor), 6.9 min (major).
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7,

Br\©f'§:0 general procedure as white solid in 93% overall yield.
N

Boc [a]p? -18.7° (¢ = 1.0, CHCl3); 'H NMR (300MHz, CDCl3):
3k

@ /@ The sulfenyl product was synthesized according to the
S

6 7.57 (2H, d, J = 6.50 Hz), 7.41-7.38 (2H, m), 7.33-7.22
(4H, m), 7.18 (1H, t, J = 6.91 Hz),7.09-7.00 (4H, m),1.44 (9H, s); °C NMR (75MHz,
CDCl): 6 172.6, 148.5, 138.3, 136.7, 135.1, 132.0, 131.1, 130.1, 129.1, 129.0, 128.9,
128.8, 128.6, 128.4, 117.4, 116.5, 84.6, 62.6, 28.0 ppm; HRMS (ESI"): calcd. for
[C25H22BrNO3S+Na]+ 518.0396, found 518.0399. The enantiomeric excess was
determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98),

1.0 mL/min; tg= 5.6 min (minor), 7.1 min (major).

The sulfenyl product was synthesized according to the

H3C—< /> /@/F
", S general procedure as colorless oil in 99% overall yield.
O
©\/N§: [a]p™? -149.5° (¢ = 1.0, CHClL;); '"H NMR (400MHz,

3l CDCL): & 7.59-7.56 (1H, m), 7.49-7.46 (1H, m),
7.31-7.25 (4H, m), 7.16-7.12 (2H, m), 7.00 (1H, s), 6.80 (2H, t, J = 8.51 Hz), 2.33
(6H, s), 1.57 (9H, s); °*C NMR (100.6MHz, CDCls): & 173.5, 165.1, 162.7, 148.5,
139.2, 138.7, 138.6, 138.3, 135.2, 130.3, 129.1, 129.0, 126.2, 126.0, 124.8, 124.6,
115.6, 115.4, 114.7, 84.3, 629, 28.0, 21.4 ppm; HRMS (EST"): caled. for

[C7H26FNO3S+Na]™ 486.1510, found 486.1514. The enantiomeric excess was
9



determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98),

1.0 mL/min; tg= 4.2 min (minor), 4.6 min (major).

@ cl The sulfenyl product was synthesized according to the
S
E;E%ZO general procedure as colorless oil in 98% overall yield.
N

Boc [a]p™ -98.6° (¢ = 1.0, CHCl;); "H NMR (400MHz, CDCls):

o 0 7.70 (2H, d, J = 6.62 Hz), 7.61 (1H, d, J = 7.57 Hz), 7.48

(1H, d, J=7.25 Hz), 7.43-7.37 (3H, m), 7.32-7.27 (2H, m), 7.09 (4H, s), 1.58 (9H, s);
PC NMR (100.6MHz, CDCly): & 173.2, 148.4, 139.3, 137.8, 136.5, 135.3, 129.3,
128.7, 128.5, 128.4, 127.9, 126.2, 124.6, 114.9, 84.3, 62.8, 28.0 ppm; HRMS (ESI"):
caled. for [CasH»CINO3S+Na]™ 474.0901, found 474.0902. The enantiomeric excess

was determined by HPLC with an OD-H column at 210 nm (2-propanol:

hexane=2:98), 1.0 mL/min; tg= 5.8 min (minor), 9.9 min (major).

CHs The sulfenyl product was synthesized according to the

Cl
/ S/@/ general procedure as colorless oil in 98% overall yield.

O
©j,\§: [a]p™ 26.0° (¢ = 1.0, CHCl;); 'H NMR (300MHz,

|
Boc

an CDCLy): & 7.49 (1H, d, J = 7.50 Hz), 7.36 (1H, d, J =
7.15 Hz), 7.21-7.12 (4H, m), 6.97 (4H, s), 6.88 (1H, s), 2.22 (6H, s), 1.46 (9H, s); °C

NMR (75MHz, CDCl3): 6 173.3, 148.6, 139.3, 138.4, 137.8, 136.5, 135.3, 130.4,

10



129.3, 129.0, 128.7, 128.1, 126.3, 126.1, 124.7, 114.8, 84.4, 63.0, 28.1, 21.5ppm;
HRMS (EI+): caled. for [Cy7H26CINOsS] 479.1322, found 479.1327. The
enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=2:98), 1.0 mL/min; tg= 4.2 min (minor), 4.6 min (major).

CHs The sulfenyl product was synthesized according to

¢ 2 S/@ o the general procedure as colorless oil in 99% overall
©\/N§:O yield. [op? -83.1° (¢ = 1.0, CHCL); 'H NMR

30 (400MHz, CDCls): ¢ 7.59 (1H, d, J = 9.08 Hz), 7.46

(1H, d, J =9.08 Hz), 7.30-7.25 (4H, m), 7.04 (2H, d, J = 8.05 Hz), 6.99 (1H, s), 6.91
(2H, d, J = 7.99 Hz), 2.34 (6H, s), 2.27(3H, s), 1.57(9H, s); °C NMR (100.6MHz,
CDCl): 6 173.6, 148.7, 139.9, 139.3, 138.2, 136.5, 135.6, 130.2, 129.4, 129.2, 128.9,
126.4, 126.2, 126.1, 125.9, 124.5, 114.6, 83.9, 62.9, 28.0, 21.4, 21.2 ppm; HRMS
(EI"): caled. for [CagHoNO3S] 459.1868, found 459.1873. The enantiomeric excess
was determined by HPLC with an AD-H column at 210 nm (2-propanol:

hexane=2:98), 1.0 mL/min; tg= 5.4 min (minor), 7.0 min (major).

@ /@/OCH:; The sulfenyl product was synthesized according to the
. ,S
©j§=o general procedure as colorless oil in 99% overall yield.
N

Boc [a]p”? -108.8° (¢ = 0.67, CHCl;); 'H NMR (400MHz,
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CDCls): 6 7.71 (2H, d, J = 7.25 Hz), 7.60 (1H, d, J = 7.25 Hz), 7.45 (1H, d, J = 6.94
Hz), 7.42-7.35 (3H, m), 7.30-7.24 (2H, m), 7.08 (2H, d, J = 8.83 Hz), 6.63 (2H, d, J =
8.83 Hz), 3.74 (3H, s), 1.57 (9H, s); *C NMR (100.6MHz, CDCls): & 173.5, 161.0,
148.7, 139.3, 138.2, 135.7, 129.0, 128.9, 128.6, 128.5, 128.4, 126.2, 124.4, 120.1,
114.8,113.9, 84.1, 62.9, 55.2, 28.0 ppm; HRMS (ESI"): calcd. for [Co6H2sNO4S+Na]”
470.1396, found 470.1392. The enantiomeric excess was determined by HPLC with
an AD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tg= 12.1 min

(minor), 21.9 min (major).

CHa The sulfenyl product was synthesized according to
HsC OCH3
. ,S the general procedure as colorless oil in 95% overall
O
@Eé: yield. [a]p? -84.5° (¢ = 1.0, CHCl;); 'H NMR
BIOC
3q (400MHz, CDCl3): & 7.56 (1H, d, J = 8.52 Hz), 7.43

(1H, d, J = 8.52 Hz), 7.26-7.23 (4H, m), 7.04 (2H, d, J = 8.52 Hz), 6.96 (1H, s), 6.60
(2H, d, J = 8.52 Hz), 3.71 (3H, s), 2.31 (6H, s), 1.54 (9H, s); *C NMR (100.6MHz,
CDCl3): 6 173.8, 161.0, 148.7, 139.3, 138.2, 138.1, 135.5, 130.2, 129.3, 128.9, 126.2,
126.1, 124.5, 120.2, 114.7, 113.9, 84.0, 63.0, 55.2, 28.0, 21.5 ppm; HRMS (ESI"):
caled. for [CosHaoNO4S+Na]™ 498.1709, found 498.1701. The enantiomeric excess
was determined by HPLC with an AD-H column at 210 nm (2-propanol:

hexane=2:98), 1.0 mL/min; tg= 8.4 min (minor), 10.9 min (major).
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/@ The sulfenyl product was synthesized according to the general
©\/§:O procedure as little yellow oil in 83% overall yield. [a.]p> -3.8° (¢
l;oc = 0.6, CHCl;); '"H NMR (400MHz, CDCLs): & 7.56 (1H, d, J =

7.44 Hz), 7.44 (1H, d, J =7.44 Hz), 7.32-7.20 (5H, m), 7.15 (2H,
t, J = 7.59 Hz), 1.77 (3H, s), 1.60 (9H, s); *C NMR (100.6MHz, CDCls): & 175.3,
138.7, 136.6, 130.1, 129.7, 129.4, 129.0, 128.4, 124.5, 123.8, 114.6, 84.0, 54.6, 28.1,
21.2 ppm; HRMS (EI+): caled. for [Cy0H21NO3S] 355.1242, found 355.1248. The
enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=3:97), 1.0 mL/min; tg= 4.9 min (minor), 8.7 min (major).

/@ The sulfenyl product was synthesized according to the general
©\/§:O procedure as colorless oil in 99% overall yield. [a]p™ -30.2° (c =
’E\:oc 1.0, CHCLy); '"H NMR (400MHz, CDCL;): & 7.54 (1H, d, J =

8.80 Hz), 7.40-7.37 (1H, m), 7.28-7.18 (5H, m), 7.13 2H, t, J =
7.59 Hz), 2.37-2.28 (1H, m), 2.21-2.12 (1H, m), 1.59 (9H, s) , 0.76 (3H, t, J = 7.28
Hz); °C NMR (100.6MHz, CDCls): 8 174.7, 148.7, 139.6, 136.7, 129.6, 129.0, 128.9,
128.3, 128.1, 124.5, 124.0, 114.6, 84.0, 59.8, 28.2, 28.1, 9.5 ppm; HRMS (ESI'):
caled. for [Co1Ha3NO3S+Na]™ 392.1291, found 392.1297. The enantiomeric excess
was determined by HPLC with an OD-H column at 210 nm (2-propanol:

hexane=2:98), 1.0 mL/min; tg= 4.7 min (minor), 5.1 min (major).
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The sulfenyl product was synthesized according to the general

2 S@ procedure as little yellow oil in 93% overall yield. [o]p> -15.8°
@Eé:o (c = 1.0, CHCl3); '"H NMR (400MHz, CDCl3):  7.61-7.55 (1H,
6c m), 7.46 (1H, d, J = 7.25 Hz), 7.42-7.37 (2H, m), 7.25 (2H, d, J
=17.57 Hz), 7.16 (4H, q, J =7.57, 15.14 Hz), 7.11 (2H, s), 7.02 (2H, s), 3.58 (1H, d, J
=13.25 Hz), 3.43 (1H, d, J = 13.25 Hz), 1.55 (9H, s); °C NMR (100.6MHz, CDCl5):
0 174.2, 148.4, 139.4, 136.7, 136.6, 135.4, 134.7, 131.6, 130.3, 129.7, 129.4, 129.3,
129.0, 128.9, 128.5, 128.0, 127.6, 126.9, 124.9, 124.3, 124.1, 114.6, 83.9, 60.1, 41.1,
28.0 ppm; HRMS (ESI"): caled. for [CagHysNO3S+Na]™ 454.1474, found 454.1469.
The enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=3:97), 1.0 mL/min; tg= 5.8 min (minor), 7.4 min (major).

/@ The sulfenyl product was synthesized according to the
HsC, ,S

H3CO
3 \©j§=O general procedure as colorless oil in 99% overall yield.
N

Boc [a]p™ 17.9° (¢ = 1.0, CHCL); 'H NMR (400MHz,
6d

CDCLy): & 7.47 (1H, d, J = 8.83 Hz), 7.31 (1H, d, J =

7.25 Hz), 7.23 (2H, d, J = 7.57 Hz), 7.16 (2H, t, J = 7.57 Hz), 6.97 (1H, s), 6.77 (1H,

d, J = 8.83 Hz), 3.86 (3H, s), 1.75 (3H, s), 1.58 (9H, s); °C NMR (100.6MHz,

CDClLy): & 175.3, 157.0, 148.7, 136.5, 132.0, 131.4, 129.8, 129.3, 128.4, 115.7, 114.3,

109.3, 83.9, 55.7, 54.9, 28.1, 21.4 ppm; HRMS (ESI"): calcd. for [C2;H23NO4S+Na]”

408.1240, found 408.1242. The enantiomeric excess was determined by HPLC with

14



an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tg= 6.6 min

(minor), 20.5 min (major).

@/CHg The sulfenyl product was synthesized according to the
CoHs, ,S

©j§zo general procedure as colorless oil in 96% overall yield.
N

Boc [a]p? -42.7° (¢ = 0.75, CHCL); 'H NMR (400MHz,
6

) CDCl): 6 7.55 (1H, d, J=7.51 Hz), 7.36 (1H, d, J = 7.83
Hz), 7.25-7.18 (2H, m), 7.06 (2H, d, J = 7.99 Hz), 6.93 (2H, d, J = 7.51 Hz),
2.30-2.26 (1H, m), 2.25 (3H, s), 2.17-2.08 (1H, m), 1.57 (9H, s), 0.72 (3H, t, J =7.51
Hz); "C NMR (100.6MHz, CDCls): § 174.6, 148.7, 139.9, 139.6, 136.6, 130.9, 129.2,
128.8, 125.5, 124.5, 124.0, 114.7, 83.9, 59.6, 28.1, 28.0, 21.3, 9.6 ppm; HRMS (ESI"):
caled. for [CaHasNO3S+Na]™ 406.1447, found 406.1448. The enantiomeric excess

was determined by HPLC with an AD-H column at 210 nm (2-propanol:

hexane=2:98), 1.0 mL/min; tg= 6.2 min (minor), 6.8 min (major).

/@ The sulfenyl product was synthesized according to the general

©\/§: o procedure as colorless oil in 74% overall yield. [o]p™* 11.6°(c =
N

CH, 0.5, CHCly); 'H NMR (400MHz, CDCl3): & 7.40 (1H, d, J =
7.25 Hz), 7.26-7.16 (4H, m), 7.11 (3H, t, J = 7.57 Hz), 6.53 (1H,

d, J = 7.88 Hz), 2.90 (3H, s), 1.74 (3H, s); *C NMR (100.6MHz, CDCls): & 176.8,

15



142.6, 136.3, 131.7, 130.0, 129.3, 128.6, 128.1, 123.8, 122.6, 107.7, 54.9, 26.0, 21.0
ppm; HRMS (ESI"): calcd. for [Ci6H;sNOS+Na]™ 292.0767, found 292.0768. The
enantiomeric excess was determined by HPLC with an OD-H column at 210 nm

(2-propanol: hexane=2:98), 1.0 mL/min; tg= 12.1 min (major), 15.0 min (minor).

/@ The sulfenyl product was synthesized according to the general
HsC., S

©\/§:o procedure as colorless oil in 99% overall yield. [a]p™ -21.5°(c =
N

@ 0.8, CHCl;); '"H NMR (300MHz, CDCl3): §7.42 (1H, d, J = 6.47

8b Hz), 7.34-7.16 (4H, m), 7.11-6.98 (6H, m), 6.80 (2H, d, J="7.15
Hz), 6.38 (1H, d, J = 6.91 Hz), 1.74 (3H, s); °C NMR (75MHz, CDCl;): § 176.1,
142.8, 136.6, 134.1, 131.7, 130.1, 129.6, 129.5, 129.2, 128.8, 128.6, 128.5, 128.2,
128.1, 126.4, 124.2, 123.2, 109.2, 552, 21.5 ppm; HRMS (ESI'): caled. for
[C, H;7NOS+Na]" 354.0923, found 354.0921. The enantiomeric excess was
determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98),

1.0 mL/min; tg= 12.7 min (minor), 26.4 min (major).

/@ The sulfenyl product was synthesized according to the general
HsC, ,S

©\/§: o procedure as colorless oil in 99% overall yield. [a]p”* 1.9°(c =
N

1.0, CHCl); 'H NMR (300MHz, CDCly): 6 7.42 (1H, t, J = 4.37

Hz), 7.29-7.18 (6H, m), 7.12-7.03 (4H, m),6.91-6.88 (2H, m),
8c
16



6.42 (1H, t, J = 5.24 Hz), 4.73-4.58 (2H, m), 1.75 (3H, s); *C NMR (75MHz, CDCl;):
0 177.0, 141.9, 136.5, 135.5, 131.8, 130.1, 129.5, 128.7, 128.5, 127.4, 127.0, 124.1,
122.8, 109.2, 54.9, 44.0, 22.3 ppm; HRMS (ESI"): caled. for [CyH;oNOS+Na]
368.1080, found 368.1085. The enantiomeric excess was determined by HPLC with
an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tg= 16.3 min

(major), 18.2 min (minor).

17



Table S1. Crystal data and structure refinement for shelxl.

Identification code shelxl

Empirical formula C25 H22 Brl N1 O3 S1
Formula weight 496.41

Temperature 173(2) K

Wavelength 0.71073 A

Crystal system, space group orthorhombic, P2(1)2(1)2(1)
Unit cell dimensions a=8.6278(17) A alpha =90 deg.

b =14.856(3) A beta =90 deg.
c=17.839(4) A gamma = 90 deg.

Volume 2286.5(8) A"3

Z, Calculated density 4, 1.442 Mg/m"3

Absorption coefficient 1.916 mm*-1

F(000) 1016

Crystal size 0.24x0.20x 0.18 mm

Theta range for data collection 2.96 to 27.48 deg.

Limiting indices -11<=h<=11, -19<=k<=19, -22<=]<=23
Reflections collected / unique 14403 / 5223 [R(int) = 0.0474]
Completeness to theta =27.48 99.8 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 1.0000 and 0.5288

Refinement method Full-matrix least-squares on F/2
Data / restraints / parameters 5223/0/283

Goodness-of-fit on F*2 1.138

Final R indices [[>2sigma(])] R1=0.0446, wR2 = 0.0794

R indices (all data) R1=0.0494, wR2 = 0.0821
Absolute structure parameter 0.024(7)

Largest diff. peak and hole 0.305 and -0.390 e.A"-3

18



NMR spectrum for the sulfenylation products:
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EASPh-HPLC\Ph+SPh\OD-H-3-97-N-SPh-rac1.lcd

mV
~ Det.A Chi
1 -
. o«
500
1 g
- ©o
250
0 1
L T T T B e :
0 1 2 3 4 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.147 5934706 582462 49.949 60.092
2 6.760 5946898 386824 50.051 39908
Total 11881604 969286 100.000 100.000
E:\SPh-HPLC\Ph+SPh\OD-H-3-97-SPh-80C-1000.lcd
mV 125
4 g Det. A Ch1
] ~
1000
750
500
250
1 3
- w
0 o .
LN N R ENL LN N BNC R R A N AL AL AL N RN R NEL LI B N AN R A AR SR B
0 1 2 3 4 5 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5242 325284 31704 1.652 2.750
2 7.069 19360282 1121274 98.348 97.250
Total 19685566 1152978 100.000 100.000
H3C
Y, .S
0]
N
Boc
3b




EASPh-HPLC\p-Me-Ph+SPh\OD-H-2-98-N-Boc-SPh-p-CH3-rac11.lcd

mv
300 2 Det.A Ch1
1 &
200 ~
100
o J\
T I T LD NN LB N T T T T
0 1 2 3 4 5 6 8 9
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.109 3355961 296395 49 905 61.107
2 7.427 3368677 188648 50.095 38.893
Total 6724638 485043 100.000 100.000
E\SPh-HPLC\p-Me-Ph+SPh\OD-H-2-98-N-Boc-SPh-p-CH3-ee1.Icd
mV
1 g Det. A Ch1
] r~
300—-
200
1001
| I
i b
0 Lw 1
1 T T T T T T T T I T T I T T T T I T T T I T T I T T T T T ‘ T T T T I T T
0 2 3 4 b5 6 8 9
min
1 Det.A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 5.141 103751 10369 1.544 2.780
2 7.480 6615613 362583 98.456 97.220
Total 6719364 372952 100.000 100.000
n-Bu




EASPh-HPLC\p-nBu-Ph+SPh\OD-H-2-98-Ph-nBu-rac.lcd

mv
| e DetA Chi
I{!
-1 -
200
[ ]
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4 w0
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i T T T | T T T T T T | T T T l T T T T | T T | T T ‘ T T T |
0 1 3 4 5 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4540 2983504 230744 50.101 59019
2 6.393 2971465 160220 49.899 40.981
Total 5954969 390964 100.000 100.000
E\SPh-HPLC\p-nBu-Ph+SPh\OD-H-2-98-N-Boc-SPh-p-nBu-Ph-ee1.lcd
mVv
i ﬁ Det. A Ch1
©o
5004
250+
ﬁ 3
I N
0 e . i
T T T T T T T T T ] T T | T T T | T T T T [ T T T T I T T T T I T T T T | T T
0 1 2 3 4 5 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 4.547 223669 18695 2.356 3.371
2 6.325 9269413 535880 97.644 96.629
Total 9493082 554576 100.000 100.000
CHs
H3C
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EASPh-HPLC\3,5-2CH3-Ph+SPhOD-H-2-98-3,5-2CH3-rac1.lcd

mv
Det A Ch1
500-] o
@
T g
250
o I .
A T T T e
0 1 2 3 4 5 6 7
min
1 DetA Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 4.396 5646921 520245 49.908 54.427
2 4.931 5667734 435607 50.092 45.573
Total 11314655 955852 100.000 100.000
EASPh-HPLC\3,5-2CH3-Ph+SPh\OD-H-2-98-3,5-ee-1mi-2.Icd
mv
1 Det.A Ch1
300 8
20[)—-
100
o 3
,,,Jx -
0 1 2 3 5 6
min
1 Det.A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 4415 42433 4619 1.153 1.501
2 4.945 3637959 303132 98.847 98.499
Total 3680392 307752 100.000 100.000
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EASPh-HPLC\p-F-Ph+SPhOD-H-2-98-N-Boc-SPh-p-F-Ph-rac1.lcd
mv
g Det A Chi1
| B
200 a
3 -
| [}
100
0
-—
0 1 2 3 4 5 6 7 8
min
1 Det. A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.057 1864349 185969 49.957 56.919
2 6.147 1867533 140758 50.043 43.081
Total 3731883 326727 100.000 100.000
EASPh-HPLC\p-F-Ph+SPh\0OD-H-2-98-N-Boc-SPh-p-F-Ph-ee1 lcd
mv
= Det.A Ch1
b
500+
250
] 2
0 &j\ L - i
R B R B A T
0 1 3 4 6 T 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peaks# Ret. Time Area Height Area % Height %
1 5.037 134704 12733 1.682 2.229
2 6.114 7873012 558453 98.318 97.771
Total 8007716 571186 100.000 100.000
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E:\SPh-HPLC\p-OMe-Ph+SPh\OD-H-2-98-N-SPh-p-OMe-Ph-rac1.lcd
my
Det. A Ch1
- 4
| b
50 -
] 2
25
_ T
SAe—
00 25 50 7.5 10.0 125 15.0 17.5
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 10.142 1213380 51033 50.026 62.787
2 15.131 1212104 30247 49974 37.213
Total 2425484 81280 100.000 100.000
EASPh-HPLC\p-OMe-Ph+SPhOD-H-2-98-N-SPh-p-OMe-Ph-ee1.1cd
mV
b Det. A Ch1
g &
150 @
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4J\¢ 8
1 =]
4 o
o |
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— T — T N B e e e B S S B m e
0.0 25 75 100 125 150 175
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 10.086 38472 1832 0.709 1.325
2 14.827 5384571 136422 99.291 98.675
Total 5423043 138254 100.000 100.000
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EASPh-HPLC\M-OMe-Ph+SPh\OD-H-2-98-N-SPh-m-OMe-Ph-rac1.lcd

mv
| DetAChi
200+ g
1 2
100+
i} L T r 4
0.0 o 2‘_5 - 5!0 I - 7!5 - 1C:.0 - 12!_5
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 7.695 4555263 260979 50.010 61.073
2 10.800 4553479 166343 49.990 38.927
Total 9108742 427323 100.000 100.000
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EA\SPh-HPLC\m-OMe-Ph+SPhOD-H-2-98-N-SPh-m-OMe-Ph-ee1.lcd

mV
5007 DetA Chi
1 g
- ~
400 s
300
200
100—: E
o I AN :
J T T
_—
0.0 25 5.0 7.5 10.0 125
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 7.647 562535 31938 5.148 7.787
2 10.700 10365476 378225 94 852 92213
Total 10928011 410164 100.000 100.000
C,H50
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E:\SPh-HPLC\p-OEt-Ph+SPMOD-H-2-98-N-Boc-SPh-p-OEt-Ph-raci.lcd
™V 300
] ~ DetA Chi
- ~
200
] 8
100+
0 r 4
———— —— —— ——— — — —————————
0.0 25 5.0 75 10.0 125
min
1 Det.A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 7.452 4646170 252509 49976 64.458
2 11.652 4650706 139235 50.024 35.542
Total 9296876 391745 100.000 100.000




EASPh-HPLC\p-OEt-Ph+SPh\OD-H-2-98-N-Boc-SPh-p-OEt-Ph-ee11.Icd

mv
i Det. A Ch1
1 2
1 o
150 -
100—-
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T T T T I T T l T T T T [ T T T T T I T T T T
0.0 25 5.0 75 10.0 125
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 7.391 46098 2929 0.936 1.897
2 11.500 4880333 151489 99.064 98.103
Total 4926431 154418 100.000 100.000
&) Sﬂj
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EASPh-HPLC\6-MeO-H-Ph+SPh\OD-H-2-98-6-MeO-rac1 lcd
mv
i DetA Chi
] 3
100+
50
1 i
— — T — — T
0.0 25 50 125
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 9275 3499907 139132 50.197 55412
2 11.151 3472446 111955 49.803 44.588
Total 6972353 251086 100.000 100.000
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EASPh-HPLC\6-MeO-H-Ph+SPhOD-H-2-98-N-SPh-6-OMe-Ph-H-ee1 .lcd

mVv
750 2 Det.A Ch1
. ]
1=
500+
250
1 -
- ©
0 ~— )
S S S ——
0.0 25 50 75 10.0 12.5
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 8.618 305423 15241 1.728 2.301
2 10.558 17369505 647232 98.272 97.699
Total 17674928 662473 100.000 100.000
F >
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EASPh-HPLC\5-F-H-Ph+SPh\OD-H-2-98-N-Boc-F-SPh-rac1.lcd
mVv
Det.A Ch1
] g
h w
200 g
100
0
-"'I""""I""I""I T T L AL L L L LR
0 1 3 4 5 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.532 2867690 230073 50.023 54 856
2 6.982 2865097 189337 49977 45.144
Total 5732787 419410 100.000 100.000
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EASPh-HPLC\S-F-H-Ph+SPh\OD-H-2-98-N-Boc-F-SPh-ee1.Icd

mv
i 2 Det.A Ch1
40[%_ ©
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: o
D—L\ -
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T T e S e N B S B R R R e
0 1 2 3 4 6 7 8
min
1 DetA Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.515 217094 18444 3.227 3.956
2 6.918 6510759 447821 96.773 96.044
Total 6727853 466266 100.000 100.000
Br -
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h
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E\SPh-HPLC\5-Br-H-Ph+SPh\OD-H-2-98-N-Boc-Br-SPh-rac1.lcd
mVy
] Det. A Ch1
100} 8
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] p
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o _[\& ), I
| T T T T I T T T T l T T ‘ T T T I T T T T T T I T T T T T T I T T T
0 1 2 3 4 6 8
min
1 DetA Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tiume Area Height Area % Height %
1 5.596 1050415 86250 50.083 58.528
2 7.210 1046948 61116 49917 41472
Total 2097363 147366 100.000 100.000
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EASPh-HPLC\5-Br-H-Ph+SPhOD-H-2-98-N-Boc-Br-SPh-ee1.lcd

mv
a Det.A Ch1
| ~
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0 1 2 3 4 5 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.554 334675 25516 3.219 4.222
2 7.129 10062680 578873 96.781 95.778
Total 10397355 604389 100.000 100.000
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E:\SPh-HPLC\3,5-2CH3-SPh-F\OD-H-2-98-N-Boc-3,5-2CH3-SPh-F-rac1.lcd
mV
] o E Det. A Ch1
4 - «
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2DD:
1DD—-
o0
—— — — — — .
0 1 2 3 4 5
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.179 4193452 303592 49.747 48.913
2 4.572 4236081 317089 50.253 51.087
Total 8429533 620682 100.000 100.000
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E\\SPh-HPLC\3,5-2CH3-SPh-F\OD-H-2-98-N-Boc-3,5-2CH3-5Ph-F-ee1.lcd

mv
i Det.A Ch1
1000—
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500
250}
o i
— 7 — ———
0 1 2 3
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.165 213855 17816 1.515 1.744
2 4.569 13900334 1003815 98.485 98.256
Total 14114189 1021631 100.000 100.000
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E:\SPh-HPLC\24 Ph+SPh-CNOD-H-2-98-SPh-N-Boc-Ph-S-Ph-Cl-rac1.lcd
mv
g 2 Det.A Ch1
1000+
] g
(-3
500
o T T
——— —
0.0 25 50 75 10.0 125
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.749 15117814 1166060 49.967 65.310
2 9.909 15137961 619369 50.033 34.690
Total 30255775 1785429 100.000 100.000
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EASPh-HPLC\24 Ph+SPh-CNOD-H-2-98-SPh-N-Boc-Ph-S-Ph-Cl-ee-2 Icd

mv
| 5 DetA Chi
| @
500+
250
1 B3
0 P N T 1 [ J
-——Y—— [T 7T
0.0 25 5.0 75 10.0 125
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.759 413930 30966 2615 4.750
2 9.927 15416099 620898 97.385 95.250
Total 15830028 651864 100.000 100.000
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E\SPh-HPLC\21 3,5-2CH3-Ph+SPh-CI\OD-H-2-98-SPh-N-Boc-3,5-2CH3-Ph-S-Ph-Cl-rac1 Icd
mv
] g 3 DetA Chi
1000 <
750~
500
250
0 T f
—Y —
0 1 2 3 4 5 6 7 8
min
1 Det. A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.165 13041949 1011773 49.612 50.066
2 4.634 13245738 1009090 50.388 49 934
Total 26287687 2020863 100.000 100.000
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E\SPh-HPLC\21 3,5-2CH3-Ph+SPh-CNOD-H-2-98-SPh-N-Boc-3,5-2CH3-Ph-S-Ph-Cl-ee-2 Icd

mv
T % Det.A Ch1
1 <«
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0 f——__ffj‘r 4
T e T L I S N I e S A EE A S A —
0 1 2 3 4 6 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.167 112846 12724 0.650 0.940
2 4630 17244496 1341510 99.350 99.060
Total 17357342 1354234 100.000 100.000
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HsC CH3z
7 ;S
(e}
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EASPh-HPLC\23 3,5-2CH3-Ph+SPh-Me\AD-H-2-98-SPh-N-Boc-3,5-2CH3-Ph-S-Ph-Me-rac-2.Icd
mv
| § . DetA Chl
_ o 8
-
500
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0
B o o e N I A e e S S e L B o o e e e e e B
0 1 3 4 ] 7 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.328 10184973 624220 50.219 52.178
2 7.059 10096013 572120 49.781 47822
Total 20280986 1196340 100.000 100.000

59



EASPh-HPLC\23 3,5-2CH3-Ph+SPh-Me\AD-H-2-98-SPh-N-Boc-3,5-2CH3-Ph-S-Ph-Me-ee1 .Icd

mvV
1250+ § Det. A Ch1
] ©
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500
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1 3
] w
0 4 '
1 3 4 6 8
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.384 282346 20652 1.350 1.723
2 6.995 20624791 1178259 98.650 98.277
Total 20907137 1198912 100.000 100.000
S
(0]
N
Boc
3p
EASPh-HPLC\Ph+SPh-OMe\AD-H-2-98-N-Boc-SPh-OMe-rac2.lcd
mv
i R Det A Ch
150 =
100} 8
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50
1 L
O ¥ d T
— T T —
0 5 10 15 20
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 11.722 2976756 152683 50.000 65.899
2 23132 2976757 79008 50.000 34.101
Total 5953513 231691 100.000 100.000
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E:\SPh-HPLC\Ph+SPh-OMe\AD-H-2-98-N-Boc-SPh-OMe-ee 1 .lcd

mvy

= DetACh1
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200
100
1 g
] A o
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o] I T/\J. r
T T T T I T T T l T T T I T T T I T T T T
0 5 10 15 20
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 12.075 377075 19585 2.653 5.024
2 21914 13834674 370261 97.347 94976
Total 14211749 389846 100.000 100.000
CHj
H 3(;@ OCHj3;
S
(I%
N
Boc
3q
EASPh-HPLC\3,5-2CH3-Ph+SPh-OMe\AD-H-2-98-N-Boc-3,5-2CH3-SPh-OMe-rac1.lcd
mv
400 ‘i‘ Det A Ch1
1 ©
] ©
] 3
300 =
200—-
100—-
i AT — }
1 T T T T | T T | T T | T T T I T T T | T T
0.0 25 50 75 10.0 12.5
min
1 Det.A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tume Area Height Area % Height %
1 8.342 6045265 371524 50.028 55.789
2 11.046 6038514 294418 49.972 44211
Total 12083779 665943 100.000 100.000

61



EASPh-HPLC\3,5-2CH3-Ph+SPh-OMe\AD-H-2-98-N-Boc-3,5-2CH3-SPh-OMe-ee1 Icd

mv
: g Det A Ch1
300 2
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00 25 50 75 10.0 125
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 8.357 109749 6711 1.637 2.071
2 10.942 6593446 317363 98.363 97.929
Total 6703194 324074 100.000 100.000
H3C, S/@
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h
Boc
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EASPh-HPLC\6-CI-CH3+SPh\OD-H-3-97-N-SPh-6-CI-CH3-rac1.lcd
mv
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0.0 25 50 75 10.0
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4927 1140517 134919 50.072 64.512
2 8.723 1137229 74219 49.928 35.488
Total 2277746 209138 100.000 100.000
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E\SPh-HPLC\6-CI-CH3+SPmMOD-H-3-97-N-5Ph-6-CI-CH3-ee1.lcd

mv
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0.0 25 5.0 7.5 10.0
min
1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.939 100338 8345 2.811 3.552
2 8.714 3469238 226591 97.189 96.448
Total 3569576 234936 100.000 100.000
CyHs, S/@
(e}
N
Boc
6b
EASPh-HPLC\Et+SPh\OD-H-2-98--Et-rac1.lcd
mv
: g g Det A Ch1
300 e
20[]—-
100+
0 i /k*—v f 4
T T T T [ T T T | T T T T 'I T T T T T T T I T T T I T T T T
0 1 2 3 5 6
min
1 DetA Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.806 3170106 307537 50.158 51.929
2 5.160 3150146 284692 49.842 48.071
Total 6320252 592229 100.000 100.000




EASPh-HPLC\Et+SPMOD-H-2-98-N-Boc-SPh-Et-ee1 Icd
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 4.728 112422 12330 4.389 5.177
2 5.072 2449179 225820 95611 94823
Total 2561601 238150 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.806 7804075 715037 50.070 56.862
2 7.473 7782244 542461 49930 43.138
Total 15586318 1257498 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 5.806 723763 68514 13.864 17.466
2 7.455 4496646 323754 86.136 82.534
Total 5220410 392268 100.000 100.000

65



H3C,,I S/O

(6]

H3CO

N
I

Boc
6d

E\SPh-HPLC6-MeOQ-CH3+SPMOD-H-2-98-6-MeO-Me-rac1.lcd

mvV
E 5 Det A Ch1
200+
150
100 @
T «
] &
50
o N
] T T
B S I e o B
00 25 50 75 10.0 125 15.0 175 200 225
min
1 DetA Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Tune Area Height Area % Height %
1 6623 2756090 218628 50.005 76.116
2 20.319 2755486 68604 49.995 23.884
Total 5511575 287232 100.000 100.000
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1 Det A Ch1/210nm
PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 6.577 82537 6618 4.654 13.673
2 20476 1690786 41785 95.346 86.327
Total 1773322 48403 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 6.146 1285011 78990 49998 49.603
2 6.761 1285098 80254 50.002 50.397
Total 2570109 159244 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 6.173 485663 29694 10.766 10.677
2 6.769 4025283 248405 89.234 89.323
Total 4510946 278099 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 12.279 11139716 573616 49.919 54925
. 15224 11175884 470740 50.081 45.075
Total 22315600 1044356 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 12.138 10210550 543181 55.728 61.041
2 15.049 8111626 346684 44.272 38.959
Total 18322176 889865 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Tiume Area Height Area % Height %
1 12.895 2702269 114078 50.002 66.384
2 26.829 2702093 57767 49.998 33.616
Total 5404362 171845 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 12.693 1750697 76812 30.677 47.188
2 26411 3956093 85966 69.323 52.812
Total 5706790 162778 100.000 100.000

69




8c
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 16.287 11254431 390667 50.003 53.028
2 18.197 11253035 346056 49.997 46.972
Total 22507467 736722 100.000 100.000
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PeakTable
Detector A Chl 210nm
Peak# Ret. Time Area Height Area % Height %
1 16.290 7238477 249368 54.717 57.494
2 18.229 5990398 184364 45.283 42.506
Total 13228875 433732 100.000 100.000
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Scheme S1. Proposed transition state.
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Scheme S2. Reactions carried out on a large scale
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