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1. General information

Melting points were obtained on a XT-4 melting-point apparatus and were
uncorrected. The infrared (IR) spectra were measured on a Nicolet Avatar 360 FTIR
spectrometer with 4 cm™' resolution and 32 scans between wavenumber of 4000 cm !
and 400 cm™'. Samples were prepared as KBr disks with 1mg of samples in 100mg of
KBr. Proton nuclear magnetic resonance (‘H-NMR) spectra were obtained on a
Bruker Avance 400 spectrometer at 400 MHz. Carbon-13 nuclear magnetic resonance
(*C-NMR) was obtained on Bruker Avance 400 spectrometer at 100 MHz. Chemical
shifts are reported as & values in parts per million (ppm) relative to tetramethylsilane
(TMS) for all recorded NMR spectra. High Resolution Mass spectra were taken on
AB QSTAR Pulsar mass spectrometer or Aglient LC/MSD TOF mass spectrometer.
Optical rotations were recorded on a UV-210A spectrometer. All new compounds
were characterized by IR, 'H NMR, "*C NMR and HRMS. The known compounds
were characterized by 'H NMR and C NMR. Silica gel (200300 mesh) for column
chromatography and silica GF,s4 for TLC were produced by Qingdao Marine
Chemical Company (China). THF used in the reactions were dried by distillation over
metallic sodium and benzophenone. All experiments were carried out using ultrapure
water. Starting materials and reagents used in reactions were obtained commercially
from Acros, Aldrich, Fluka and were used without purification, unless otherwise

indicated.
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2. Experimental section

2.1 Procedures and analytical data of compounds 1a-1x and 2a-2x

Q
Ry<,.-S- H
’Tj R - R(N\Rz
R,
1a-1x 2a-2x

Method A: (For acid sensitive substrates) To a solution of sulfinyl amines (0.5 mmol)
in THF/H,O (1:1, 10 mL) was added Na,COs (1.5 mmol, 3.0 eq.) and DMAP (0.1
mmol, 0.2 eq.). The reaction mixture was stirred for 5 min at 20 °C before addition of
I (1.25 mmol, 2.5 eq.) under an argon atmosphere. The resulting mixture was then
stirred at 20 °C under argon for 16-24 h. After consumption of starting materials, the
reaction was quenched by water (5 mL) and aqueous sodium thiosulphate (2N, 0.1
mL) at room temperature. The mixture was extracted with CH,Cl, (3 x 5 mL), and the
combined organic phases were dried (Na;SO4), and concentrated. The residue was
chromatographed on basic aluminium oxide (petroleum ether 60-90 °C : ethyl acetate :
Et;N=3 : 1:0.02 or ethyl acetate : EtN=1: 0.01) to afford the product.

Method B: (Other substrates less labile to acids) To a solution of sulfinyl amines (0.5
mmol) in THF/H,O (5:1, 10 mL) was added iodine (0.1 mmol, 0.2 eq.). The reaction
mixture was then stirred at 50 °C under air or under nitrogen until completely
consumption of sulfinyl amines. The reaction mixture was cooled to room
temperature and diluted with water (15-20 mL). After removal of THF under reduced
pressure, an aqueous solution of sodium thiosulphate (0.2 N, 0.2 mL) was added. The
resulting mixture was then washed with Et,O (3 x 5 mL), and the aqueous phase was
treated with saturated aqueous solution of NaHCO; (5 ml). The resulting aqueous
mixture was then extracted with CH,Cl, (3 x 5 mL) and the combined organic phases
were washed with brine and dried over Na,SQO,. After filtration, the solvent was
removed under reduced pressure to afford the amines. Chromatography on basic

aluminium oxide might be required for some amines.
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Method A

71%

(R)-N-((S)-3-(diethoxymethyl)-1-(2,2,6-trimethyl-4-oxo0-4H-1,3-
dioxin-5-yl)but-3-en-2-yl)-2-methylpropane-2-sulfinamide

OEt , CyoH3sNOgS  Mol. Wt.: 417.56
a

1a: Yellow oil. [a]y=-112.6 (¢ 0.73, CHCls). IR viay (cm™): 3278, 2973, 1708, 1639,
1207, 1157, 1063, 925, 782, 587. '"H NMR (400 MHz, CDCls): & 5.33 (2H, d, J = 8.4
Hz), 4.84 (1H, s), 4.53 (1H, d, J = 2.8 Hz), 4.08-4.04 (1H, m), 3.72-3.64 (1H, m),
3.62-3.55 (1H, m), 3.51-3.44 (2H, m), 2.74 (1H, dd, J; = 4.0 Hz, J, = 15.2 Hz), 2.60
(1H, dd, J; = 8.8 Hz, J, = 15.2 Hz), 2.05 (3H, s), 1.70 (3H, s), 1.63 (3H, s), 1.23-1.21
(6H, m), 1.20 (9H, s). ">C NMR (100 MHz, CDCls): & 166.67, 164.53, 146.85,
115.95, 105.57, 103.41, 102.12, 62.56, 62.53, 55.84, 55.60, 31.96, 25.53, 25.16, 22.87,
18.04, 15.31, 15.21. HRMS (EI+) m/z found: 417.2183, Calcd for C;oH33NOgS (M"):
417.2185.

(S)-5-(2-amino-3-(diethoxymethyl)but-3-en-1-yl)-
«NH, 2,2,6-trimethyl-4H-1,3-dioxin-4-one

C1eH27NOs  Mol. Wt.: 313.39

OEt
2a

2a: 1a was deprotected by Method A to obtain 2a in 71% yield as colorless oil. [a]y =

-19.7 (¢ 1.00, CHCl3). IR vinax (cm™): 2976, 1720, 1642, 1392, 1271, 1206, 1057, 919,
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827. '"H NMR (400 MHz, CDCls): & 5.24 (2H, d, J = 3.2 Hz), 4.88 (1H, s), 3.68-3.57
(3H, m), 3.52-3.43 (2H, m), 2.62 (1H, dd, J; = 4.8 Hz, J, = 14.0 Hz), 2.42 (1H, dd, J;
= 9.2 Hz, J, = 14.0 Hz), 2.02 (3H, s), 1.66 (3H, s), 1.64 (3H, s), 1.59 (2H, s),
1.23-1.19 (6H, m). °C NMR (100 MHz, CDCls): & 164.48, 162.95, 150.26, 112.90,
104.93, 103.62, 103.44, 62.53, 62.26, 52.49, 32.55, 25.26, 17.90, 15.30. HRMS (EI+)
m/z found: 313.1889, Calcd for C1sH>7NOs (M+): 313.1889.

@\/H J< ©\/
- N\ﬁ Method B ~NH;
o}

MOMO. - MOMO
M

1b 2b

@\/H )<
- N\ﬁ (R)-N-((S)-(2-(methoxymethyl)phenyl)(phenyl)methyl)-

= 2-methylpropane-2-sulfinamide

MOMO @]
\© C19H25NO3S Mol. Wt.: 347.47

1b

1b: Colorless oil. [0]?=-78.9 (¢ 0.50, CHCls). IR vinax (cm’™): 2954, 1595, 1486, 1455,
1236, 1156, 1070, 997, 754, 700. 'H NMR (400 MHz, CDCls): § 7.50 (1H, d, J= 7.6
Hz), 7.38 (2H, d, J = 7.6 Hz), 7.30-7.19 (4H, m), 7.08-7.01 (2H, m), 6.04 (1H, d, J =
4.8 Hz), 5.11 (2H, q, J = 5.2 Hz), 3.81 (1H, d, J = 4.8 Hz), 3.27 (3H, s), 1.25 (9H, ).
3C NMR (100 MHz, CDCls): & 154.55, 142.65, 130.58, 128.69, 128.65, 128.39,
127.57, 121.73, 114.20, 94.18, 56.79, 56.12, 56.05, 22.81. HRMS (EI+) m/z found:
347.1565, Caled for CjoHasNO5S (M1): 347.1555.

(S)-(2-(methoxymethyl)phenyl)(phenyl)methanamine
C15H17NOZ Mol. Wt.: 243.30
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2b: 1b was deprotected by Method B to obtain 2b in 97% yield as colorless oil. [a]y
=-29.8 (¢ 0.5, CHCly); lit' [a]¥=+37.7 (c 0.5, CHCl;) for R-configuration. '"H NMR
(400 MHz, CDCls): & 7.40-7.37 (3H, m), 7.29 (2H, t, J = 8.0 Hz), 7.22-7.18 (2H, m),
7.06 (1H, d, J= 8.0 Hz), 7.00 (1H, t, J= 7.6 Hz), 5.51 (1H, s,), 5.13 (2H, q), 3.29 (3H,
s), 2.55 (2H, br s). °C NMR (100 MHz, CDCls): & 154.33, 144.86, 134.37, 128.27,
128.19, 127.69, 127.10, 126.73, 121.92, 114.10, 94.24, 56.04, 54.29.

Ref. 1: M. Atobe, N. Yamazaki, C. Kibayashi, J. Org. Chem. 2004, 69, 5595-5607.

0=s
NH NH
A Method B \ 2
N 74% N
SO,Ph SO,Ph
1c 2c
0=s
NH (R)-2-methyl-N-((S)-2-methyl-1-(1-(phenylsulfonyl)-
A\ 1H-indol-2-yl)propyl)propane-2-sulfinamide
’}‘ C,,HygN,0,S, Mol. Wt.: 432.60
SO,Ph
1c

1c: White powder, mp 134-135 °C. [o]?= +143.6 (¢ 1.20, CHCly), lit® [0]¥= +145.3 (¢
1.20, CHCls). 'H NMR (400 MHz, CDCL): & 8.20 (1H, d, J = 8.4 Hz), 7.79 (2H, d, J
=7.6 Hz), 7.49 (1H, t, J = 7.6 Hz), 7.44-7.37 (3H, m), 7.31-7.26 (1H, m), 7.22 (1H, t,
J=17.6Hz), 6.58 (1H, s), 5.21 (1H, d, J = 3.6 Hz), 3.49 (1H, s), 2.47-2.39 (1H, m),
1.25 (9H, s), 1.14 (3H, d, J = 6.8 Hz), 0.87 (3H, d, J = 6.8 Hz). >C NMR (100 MHz,
CDCL): & 142.69, 138.24, 137.71, 133.93, 129.58, 129.32, 126.67, 124.71, 124.07,
120.83, 115.53, 111.64, 57.99, 56.11, 33.84, 22.73, 20.07, 16.47.

Ref. 2: L. Cheng, L. Liu, Y. Sui, D. Wang, Y.-J. Chen, Tetrahedron: Asymmetry 2007,
18, 1833-1843.
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NH,

AN (S)-2-methyl-1-(1-(phenylsulfonyl)-1H-
N indol-2-yl)propan-1-amine
éOzPh C18H20N2023 Mol. Wt.: 328.43
2c

2¢: 1c was deprotected by Method B and chromatographed on basic aluminium oxide
(petroleum ether 60-90 °C : ethyl acetate : EtsN= 3 : 1 : 0.02) to afford 2c in 74%
yield as colorless oil. [o]y= 99.7 (¢ 0.5, CHCl3). IR vinax (cm™): 2961, 1594, 1451,
1368, 1178, 1089, 1035, 745, 684, 629, 580. '"H NMR (400 MHz, CDCl5): & 8.19 (1H,
d,J=8.4Hz),7.71 2H,d,J=7.6 Hz), 7.49 (1H, t,J= 7.2 Hz), 7.43 (1H,d, J=7.2
Hz), 7.37 2H, t, J = 7.6 Hz), 7.30-7.20 (2H, m), 6.60 (1H, s,), 4.39 (1H, d, J = 5.6
Hz), 2.25-2.17 (1H, m), 1.51 (2H, br s), 0.94-0.90 (6H, m). °C NMR (100 MHz,
CDCls): 8 147.00, 138.93, 137.70, 133.80, 129.83, 129.26, 126.32, 124.47, 123.98,
120.71, 115.44, 108.86, 54.94, 33.85, 20.61, 17.07. HRMS (EI+) m/z found: 328.1243,
Calcd for CgHyN,0,S (M): 328.1245.

S~NH HZN
(@)
Method B
N 89% N
Boc Boc
1d 2d

/S~NH
(R)-tert-butyl 3-((1,1-dimethylethylsulfinamido)methyl)-
N 1H-indole-1-carboxylate
N C18H26N203S Mol. Wt.: 350.48
Boc
1d

1d: Yellow oil. [a]’= -0.7 (¢ 0.34, CHCls). IR vmax (cm™): 2972, 1731, 1457, 1368,
1261, 1161, 1086, 754. 'H NMR (400 MHz, CDCls): & 8.14 (1H, d, J = 8.0 Hz),

7.60-7.57 (2H, m), 7.35-7.31 (1H, m), 7.27-7.23 (1H, m), 4.51-4.34 (2H, m),
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3.45-3.42 (1H, m), 1.67 (9H, s), 1.23 (9H, s). >C NMR (100 MHz, CDCls): 5 149.68,
135.93, 129.42, 124.81, 124.57, 122.78, 119.49, 117.72, 115.48, 83.96, 55.95, 40.65,
28.30, 22.78. HRMS (EI+) m/z found: 350.1657, Caled for CigHagN,0sS (MY):
350.1664.

HoN

A\ tert-butyl 3-(aminomethyl)-1H-indole-1-carboxylate

N C14H1gN,0, Mol. Wt.: 246.30
Boc

2d
2d: 1d was deprotected by Method B to obtain 2d in 89% yield as yellow 0il. IR vyax

(em™): 2976, 1729, 1454, 1377, 1258, 1160, 1088, 753. "H NMR (400 MHz, CDCl;):
5 8.14 (1H, d, J = 7.6 Hz), 7.56 (1H, d, J = 8.0 Hz), 7.50 (1H, s), 7.32 (1H, t, J = 7.2
Hz), 7.25 (1H, d, J = 7.2 Hz), 4.00 (2H, s), 1.66 (11H, s). °C NMR (100 MHz,
CDCL): & 149.87, 135.94, 129.56, 124.58, 122.80, 122.58, 122.49, 118.93, 115.47,
83.57, 37.50, 28.31. HRMS (EI+) m/z found: 246.1365, Caled for C14H;sN>O, (M"):
246.1368.

X//O
S

N N
“Bn “Bn
Method B
MeO 84% MeO
OMOM OMOM
le 2e
>L .0
%/
N.
Bn
(R)-N-benzyl-N-(3-methoxy-4-(methoxymethoxy)benzyl)-
2-methylpropane-2-sulfinamide
MeO C21H29N04S Mol. Wt.: 391.52
OMOM

le
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1e: Yellow oil. [a]y= +34.3 (¢ 0.5, CHCL3). IR vpay (cm™): 1596, 1510, 1449, 1262,
1142, 1074, 1000, 922, 752, 705, 592. '"H NMR (400 MHz, CDCl3): & 7.34-7.27 (5H,
m), 7.07 (1H, s), 6.89-6.82 (2H, m), 5.19 (2H, s), 4.29-4.17 (2H, m), 4.06-3.97 (2H,
m), 3.87 (3H, s), 3.51 (3H, s), 1.21 (9H, s). °C NMR (100 MHz, CDCL;): & 149.21,
146.45, 137.12, 129.57, 128.86, 128.55, 127.49, 122.96, 117.27, 111.69, 95.60, 58.68,
56.23, 56.04, 51.59, 23.43. HRMS (EI+) m/z found: 391.1818, Calcd for Co Ho0NO4S
(M"): 391.1817.

N
“Bn
N-benzyl-1-(3-methoxy-4-(methoxymethoxy)phenyl)methanamine

MeO C47H21NO3; Mol. Wt.: 287.35

OMOM
2e

2e: 1e was deprotected by Method B and chromatographed on basic aluminium oxide
(petroleum ether 60-90 °C : ethyl acetate : EtsN= 3 : 1 : 0.02) to afford 2e in 84%
yield as yellow oil. IR vpay (cm™): 2943, 1600, 1510, 1453, 1262, 1145, 1079, 1002,
925, 742. "H NMR (400 MHz, CDCl3): § 7.35-7.30 (4H, m), 7.26-7.23 (1H, m), 7.14
(1H, d, J=1.4 Hz), 6.95 (1H, dd, J; = 1.6 Hz, J, = 8.4 Hz), 6.85 (1H, d, J = 8.4 Hz),
5.23 (2H, s), 3.86 (3H, s), 3.79 (2H, s), 3.73 (2H, s), 3.52 (3H, s), 1.76 (1H, s). °C
NMR (100 MHz, CDCl;): 6 148.89, 146.50, 140.42, 133.20, 128.47, 128.28, 127.01,
122.11, 116.65, 111.79, 95.61, 56.30, 56.06, 53.15, 52.79. HRMS (EI+) m/z found:
287.1523, Caled for C17H, NO; (M"): 287.1521.

HN HoN
Method B
85%

o o O O
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(R)-N-(8-allyl-1,4-dioxaspiro[4.5]decan-8-yl)-
2-methylpropane-2-sulfinamide
C15H27NO3S Mol. Wt.: 301.44
O O
1f

1f: White powder, mp 84-86 °C. [a]¥= -34.6 (¢ 0.31, CHCL). IR vpax (cm™): 3234,
2938, 1633, 1469, 1428, 1373, 1247, 1148, 1033, 987, 930, 849, 607. '"H NMR (400
MHz, CDCLy): & 5.89-5.78 (1H, m), 5.16-5.12 (2H, m), 3.91 (4H, s), 3.20 (1H, 5), 2.49
(1H, dd, J, = 7.7 Hz, J, = 13.7 Hz), 2.28 (1H, dd, J, = 7.4 Hz, J, = 13.7 Hz),
2.07-2.00 (1H, m), 1.78-1.61 (5H, m), 1.58-1.53 (2H, m), 1.20 (9H, s). '>C NMR (100
MHz, CDCls): 6 133.11, 120.04, 108.49, 64.39, 64.34, 56.15, 46.08, 34.83, 32.37,
30.48, 22.92. HRMS (EI+) m/z found: 301.1712, Caled for CisHyNOsS (MY):

301.1712.
=
HoN
8-allyl-1,4-dioxaspiro[4.5]decan-8-amine
C44H19NO, Mol. Wt.: 197.27
O O
/
2f

2f: 1f was deprotected by Method B to obtain 2f in 85% yield as yellow oil. IR viax
(cm'l): 2937, 1601, 1443, 1375, 1270, 1105, 1037, 924. '"H NMR (400 MHz, CDCls):
3 5.90-5.80 (1H, m), 5.14-5.08 (2H, m), 3.91 (4H, t, J = 3.2 Hz), 2.96 (2H, br s), 2.21
(2H, d, J = 7.2 Hz), 1.81-1.75 (2H, m), 1.68-1.54 (6H, m). *C NMR (100 MHz,
CDCls): 6 133.42, 119.11, 108.64, 64.34, 51.19, 45.86, 37.32, 34.96, 30.73. HRMS
(EI+) m/z found: 197.1408, Caled for C1{HoNO, (M): 197.1416.
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0%, NH
©\/\>_<NH Method B m< 2
N Ph 81% N Pn
SO,Ph SO,Ph
1g 29
0=

AN NH (R)-2-methyl-N-((S)-phenyl(1-(phenylsulfonyl)-1H-indol-
N h 2-yl)methyl)propane-2-sulfinamide

P
CocHo5N>03S, Mol. Wt.: 466.62
\802Ph 25M26IN2VY352

19
1g: White powder, mp 188-190 °C. [a]2= +38.6 (¢ 1.20, CHCL), lit* [a]¥= +38.0 (c
1.20, CHCl3). 'H NMR (400 MHz, CDCl5): 5 8.14 (1H, d, J = 8.4 Hz), 7.57-7.50 (3H ,
m), 7.50-7.35 (3H, m), 7.32-7.22 (7H, m), 6.92 (1H, s), 6.56 (1H, ), 3.69 (1H, brs),
1.25 (9H, 5). 3C NMR (100 MHz, CDCly): 5 141.81, 140.38, 138.37, 137.66, 133.73,
129.26, 129.18, 128.94, 128.45, 128.39, 126.66, 124.94, 123.96, 121.08, 115.19,
112.22, 56.83, 56.28, 22.81.

Ref. 2: L. Cheng, L. Liu, Y. Sui, D. Wang, Y.-J. Chen, Tetrahedron: Asymmetry 2007,
18, 1833-1843.

NH,
m< (S)-phenyl(1-(phenylsulfonyl)-1H-indol-2-yl)methanamine
N Ph C21H18N20,S

S0,Ph Mol. Wt.: 362.44

29
29: 1g was deprotected by Method B to obtain 2g in 81% yield as yellow oil. [a]y =
2125.0 (¢ 0.53, CHCL). IR vy (cm™): 3063, 1595, 1447, 1368, 1176, 1087, 915, 743,
695, 583. "H NMR (400 MHz, CDCL3): 8 8.15 (1H, d, J = 8.4 Hz), 7.59-7.56 (2H , m),
7.47 (1H, t, J = 7.2 Hz), 7.39 (1H, d, J = 7.6 Hz), 7.33-7.19 (9H, m), 6.39 (1H, ),
5.84 (1H, s), 2.04 (2H, brs). *C NMR (100 MHz, CDCls): & 146.51, 142.88, 138.87,
137.74, 133.76, 129.41, 129.23, 128.56, 127.56, 126.37, 124.80, 123.94, 121.01,
115.15, 110.83, 53.45. HRMS (EI+) m/z found: 362.1097, Calcd for C,;H;sN,O,S
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(M"): 362.1089.

- N Method B :

HO (@) HO
g - g
1h 2h
H
Ol x

H ﬁ (R)-N-((S)-(2-hydroxyphenyl)(phenyl)methyl)-
HO O 2-methylpropane-2-sulfinamide
C47H21NO,S Mol. Wt.: 303.42

1h

1h: White powder, mp 62-63 °C. [o]2= -36.3 (¢ 0.5, CHCL), lit’ [a]¥= +70.0 (c 1.01,
CHClI;) for (Ss, R)-configuration. 'H NMR (400 MHz, CDCls): & 8.44 (1H, s), 7.40
(2H,d,J=7.2Hz), 7.33 (2H, t,J=7.2 Hz), 7.28 (1H, d, J= 7.2 Hz), 7.17 (1H, t, J =
7.2 Hz), 7.04 (1H, d, J = 7.6 Hz), 6.90 (1H, d, J = 8.0 Hz), 6.81 (1H, t, J = 7.6 Hz),
5.92 (1H, d, J= 4.0 Hz), 4.10 (1H, d, J = 3.6 Hz), 1.25 (9H, s). °C NMR (100 MHz,
CDCl3): & 155.26, 141.31, 129.52, 129.28, 128.96, 127.90, 127.65, 126.70, 120.36,
117.78, 56.72, 56.67, 22.87.

Ref. 3: Z. Huang, H. Lai, Y. Qin, J. Org. Chem. 2007, 72, 1373-1378.

NH,
H (S)-2-(amino(phenyl)methyl)phenol

HO@ C43H13NO  Mol. Wt.: 199.25

2h
2h: 1h was deprotected by Method B to obtain 2h in 99% yield as yellow powder. [a]

Y= +144.8 (c 0.32, CHCL), lit* [a]¥= +109.2 (¢ 0.60, CHCl;). '"H NMR (400 MHz,
CDCls): & 7.38-7.35 (4H, m), 7.32-7.29 (1H, m), 7.16 (1H, t, J = 7.6 Hz), 6.90 (1H, d,
J=8.0Hz), 6.79 (1H, d, J= 7.2 Hz), 6.73 (1H, t, J = 7.2 Hz), 5.31 (1H, s). °C NMR
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(100 MHz, CDCls): & 157.89, 143.03, 129.03, 128.73, 127.90, 127.04, 126.29, 119.20,
117.46, 59.93.

Ref. 4: Y.-Q. Wang C.-B. Yu, D.-W. Wang, X.-B. Wang, Y.-G. Zhou, Org. Lett., 2007,
10,2071-2074.

/:S ~NH HoN
Method B
N\ A\
0,
N\ 94% N\
SO,Ph SOzPh
1i 2i

-\
/S=NH
O
(R)-2-methyl-N-((1-(phenylsulfonyl)-1H-indol-
3-yl)methyl)propane-2-sulfinamide
N C19H22N203Sz Mol. Wt.: 390.52

S0,Ph
1i

1i: White powder, mp 65-66 °C. [a]y= -6.0 (¢ 0.52, CHCl3). IR via (cm™): 3179,
2953, 2864, 1614, 1447, 1366, 1278, 1176, 1109, 1044, 967, 755, 600, 565. "H NMR
(400 MHz, CDCLy): 5 7.99 (1H, d, J = 8.4 Hz), 7.88 (2H, d, J = 8.0 Hz), 7.57-7.51
(3H, m), 7.45-7.41 (2H, m), 7.34 (1H, t, J = 8.0 Hz), 7.27-7.23 (1H, m), 4.47-431
(2H, m), 3.49-3.48 (1H, m), 1.20 (9H, s). *C NMR (100 MHz, CDCly): 5 138.23,
135.56, 133.96, 129.67, 129.39, 126.88, 125.21, 124.62, 123.48, 120.00, 113.84,
55.99, 40.53, 22.71. HRMS (EI+) m/z found: 390.1054, Calcd for C1oHaoN,05S, (M"):

390.1072.
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HoN

N\ (1-(phenylsulfonyl)-1H-indol-3-yl)methanamine

) CqsH14N,0,S  Mol. Wt.: 286.35

SO,Ph

2j

2i: 1i was deprotected by Method B to obtain 2i in 94% yield as yellow oil. IR viax
(em™): 2921, 1601, 1445, 1365, 1279, 1175, 1121, 971, 755, 597. '"H NMR (400 MHz,
CDCl3): ¢ 8.00 (1H, d, J = 8.4 Hz), 7.87 (2H, d, J = 7.6 Hz), 7.52-7.47 (3H, m),
7.42-7.38 (2H, m), 7.34-7.30 (1H, m), 7.25-7.21 (1H, m), 3.97 (2H, s), 1.56 (2H, s).
BC NMR (100 MHz, CDCls): & 138.37, 135.63, 133.80, 129.89, 129.30, 126.80,
124.98, 123.30, 122.69, 119.57, 113.85, 37.49. HRMS (EI+) m/z found: 286.0768,

Caled for C1sH14N,0,8 (M"): 286.0776.

E /
//S~ N HN
A Method B N\
N 94% N
\BOC Boc
1 2]

(R)-tert-butyl 3-((N,2-dimethylpropan-2-
AN ylsulfinamido)methyl)-1H-indole-1-carboxylate
N C19H28N203S Mol. Wt.: 364.50

Boc
1

1j: White powder, mp 74-76 °C. [o]i= +19.2 (¢ 0.56, CHCIL;), IR viax (cm™"): 3127,
2969, 1721, 1452, 1353, 1247, 1161, 1064, 901, 751. "H NMR (400 MHz, CDCl5): 6
8.09 (1H, d, J = 7.6 Hz), 7.59 (1H, d, J = 8.0 Hz), 7.53 (1H, s), 7.31-7.27 (1H, m),
7.23-7.19 (1H, m), 4.29 (2H, m), 2.63 (3H, ), 1.65 (9H, ), 1.19 (9H, ). '°C NMR
(100 MHz, CDCl;): 6 149.61, 135.64, 129.60, 124.63, 122.66, 119.35, 116.62, 115.25,
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83.81, 58.54, 48.21, 33.38, 28.16, 23.51. HRMS (EI+) m/z found: 364.1815, Calcd for
C19H25N>,03S (M"): 364.1821.

/
HN
tert-butyl 3-((methylamino)methyl)-1H-indole-1-
N carboxylate
N C15H20N202 Mol. Wt.: 260.33
Boc
2

2J: 1j was deprotected by Method B to obtain 2j in 94% yield as yellow o0il. IR vy
(cm'l): 2974, 1730, 1608, 1452, 1377, 1257, 1160, 1081, 1016, 853, 754. '"H NMR
(400 MHz, CDCls): 6 8.14 (1H, d, J= 7.6 Hz), 7.59 (1H, d, J= 8.0 Hz), 7.52 (1H, s),
7.33-7.29 (1H, m), 7.25-7.21 (1H, m), 3.87 (2H, s), 2.5 (3H, s), 1.66 (10H, s). °C
NMR (100 MHz, CDCls): 8 149.85, 135.82, 130.10, 124.50, 123.57, 122.59, 119.49,
119.14, 115.38, 83.54, 46.71, 36.40, 28.31. HRMS (EI+) m/z found: 260.1522, Calcd
for C15sH20N20, (M"): 260.1525.

ﬂ iy «Ph H,N_ .Ph
8 Method B
o)
85%
OH OH
1k 2k

2-methylpropane-2-sulfinamide

o

7. ..N_.Ph

‘S ) (R)-N-((S)-3-hydroxy-1-phenylpropyl)-
C13H21NOZS Mol. Wt.: 255.38

1k
1k: White powder, mp 110-111 °C. [0]2=-10.7 (¢ 0.50, CHCl3), IR vpay (cm™): 3275,
3124, 2945, 1460, 1395, 1222, 1062, 1021, 928, 697, 667, 552. '"H NMR (400 MHz,
CDCly): § 7.35-7.32 (4H, m), 7.30-7.26 (1H, m), 4.63-4.58 (1H, m), 4.01 (1H, d, J =
5.2 Hz), 3.73-3.68 (1H, m), 3.62-3.57 (1H, m), 2.95 (1H, s), 2.15-2.07 (1H, m),
2.05-1.97 (1H, m), 1.18 (9H, s). 3C NMR (100 MHz, CDCl;): & 142.54, 128.81,
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127.77, 127.14, 59.37, 56.40, 55.44, 40.23, 22.83. HRMS (EI+) m/z found: 255.1288,
Calcd for C3H, NO,S (M"): 255.1293.

HoN . Ph
(S)-3-amino-3-phenylpropan-1-ol
CgH{3NO Mol. Wt.: 151.21
OH
2k

2k: 1k was deprotected by Method B to obtain 2k in 85% yield as yellow powder.
[a]y= +19.8 (¢ 0.45, CHCy), lit’ [a]y= +21.9 (¢ 1.00, CHCI;). 'H NMR (400 MHz,
CDCl): 6 7.36-7.22 (5H, m), 4.13-4.10 (1H, m), 3.76 (2H, t, J= 5.4 Hz), 3.12 (3H, s),
1.92-1.85 (2H, m). BC NMR (100 MHz, CDCls): ¢ 145.72, 128.80, 127.31, 125.93,
61.68, 56.01, 39.73.

Ref. 5: P. You, J. Qiu, E. Su, D. Wei, Eur. J. Org. Chem. 2013, 557-565.

Lﬂsk kNHz

MOMO. . O Method B MOMO
1@ 1@

11 2|

LRk
Y \ﬁ (R)-N-((S)-1-(2-(methoxymethoxy)phenyl)allyl)-

= 2-methylpropane-2-sulfinamide

MOMO o)
\© Cy15HpsNO3S  Mol. Wt.: 297.41

1l
11: A 9:1 selectivity favoring the S-epimer. Yellow oil. [a]y = -48.3 (¢ 0.50, CHCI5).
IR Vinax (Cm'l)I 3224, 2958, 1595, 1485, 1233, 1152, 1061, 1000, 917, 756. 'H NMR
(400 MHz, CDCl3): § 7.29-7.22 (2H, m), 7.13 (1H, d, J = 8.4 Hz), 7.00 (1H, t, J = 7.2
Hz), 6.17-6.08 (0.9H, m) (5.99-5.91 (0.1H, m)), 5.35 (1H, t, J = 5.6 Hz), 5.26-5.15
(4H, m), 3.75 (1H, d, J = 5.6 Hz), 3.48 (3H, s), 1.20 (8.1H, s) (1.24 (0.9H, s)). 1°C
NMR (100 MHz, CDCls): 6 154.76, 139.23, 129.63, 128.88 (129.10), 128.53 (127.87),
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122.00 (122.13), 116.15 (116.98), 114.42, 94.55, 57.06, 56.36, 55.96 (55.84), 22.70
(22.81). HRMS (EI+) m/z found: 297.1395, Calcd for C;sH,3NO3S (M"): 297.1399.

L NH2
H (S)-1-(2-(methoxymethoxy)phenyl)prop-2-en-1-amine
MOMO C41H15NO, Mol. Wt.: 193.24

2|

2l: 11 was deprotected by Method B to obtain 2l in 86% yield as yellow oil. IR viax
(cm™): 2944, 1594, 1487, 1234, 1154, 1080, 997, 921, 756. [a]y = -18.4 (¢ 0.70,
CHCL3). 'H NMR (400 MHz, CDCls): & 7.29 (1H, dd, J; = 1.2 Hz, J, = 7.6 Hz),
7.21-7.17 (1H, m), 7.08 (1H, d, J = 8.0 Hz), 6.98 (1H, t, J = 7.4 Hz), 6.14-6.06 (1H,
m), 5.26-5.19 (3H, m), 5.11 (1H, d, J = 10.4 Hz), 4.85 (1H, d, J = 5.6 Hz), 3.48 (3H,
s), 2.26 (2H, s). °C NMR (100 MHz, CDCls): & 154.50, 141.08, 133.22, 128.24,
127.39, 122.05, 114.26, 113.69, 94.52, 56.23, 52.83. HRMS (EI+) m/z found:
193.1091, Calcd for C;;H sNO, (M"): 193.1103.

X
' N\lsl NH,
O

2 Method B :

MOMO MOMO
T)° mmn ey
1m 2m
AN
H
RIS

H § (R)-N-((S)-1-(2-(methoxymethoxy)phenyl)but-
MOMO\© O 3-enyl)-2-methylpropane-2-sulfinamide

C1gHasNO3S  Mol. Wt.: 311.44
1m
1m: A 4:1 selectivity favoring the S-epimer. Yellow oil. [a]y = -120.7 (¢ 0.5, CHCI3).
IR Vinax (Cm_l): 1593, 1485, 1232, 1156, 1067, 996, 919, 757, 651. 'H NMR (400 MHz,
CDCly): 8 7.30-7.26 (1H, m), 7.26-7.19 (1H, m), 7.10 (1H, d, J = 8.4 Hz), 6.99 (1H, ,
J=17.6 Hz), 5.79-5.69 (1H, m), 5.23 (2H, m), 5.79-5.69 (1.6H, m) (5.06-5.00 (0.4H,

m)), 4.94-4.90 (0.8H, m) (4.73 (0.2H, q)), 3.79 (0.8H, d, /= 4.0 Hz) (3.89 (0.2H, d, J
S17



= 5.1 Hz)), 3.50 (3H, s), 2.70-2.63 (1H, m), 2.59-2.49 (1H, m), 1.19 (7.2H, s) (1.21
(1.8H, 5)). °C NMR (100 MHz, CDCls): § 154.67 (154.52), 134.67, 130.71 (130.99),
128.45 (128.74), 128.05, 121.72 (121.92), 118.85 (117.65), 114.21, 94.58, 56.31
(56.15), 55.82 (55.03), 52.12, 41.99 (40.74), 22.71. HRMS (EI+) m/z found: 311.1555,
Caled for CiHasNOsS (M'): 311.1555.

X
NH,

: (S)-1-(2-(methoxymethoxy)phenyl)but-3-en-1-amine

MOMO\@ C4,H{7NO, Mol. Wt.: 207.27

2m

2m: 1m was deprotected by Method B to obtain 2m in 83% yield as yellow oil. [a]y
= -23.6 (¢ 0.5, CHCL). IR vmay (cm™): 3425, 2922, 1633, 1595, 1489, 1233, 1154,
1079, 998, 920, 757. 'H NMR (400 MHz, CDCls): 0 7.33 (1H, dd, J; = 1.2 Hz, J, =
7.6 Hz), 7.20-7.16 (1H, m), 7.07 (1H, d, J = 7.6 Hz), 6.98 (1H, t, J = 7.6 Hz),
5.80-5.69 (1H, m), 5.21 (2H, t, J = 7.2 Hz), 5.11-5.03 (2H, m), 4.35-4.32 (1H, m),
3.45 (3H, s), 3.15 (2H, br s), 2.60-2.53 (1H, m), 2.48-2.41 (1H, m). °C NMR (100
MHz, CDCl;): & 154.49, 135.50, 133.09, 128.13, 127.09, 121.90, 117.53, 114.05,
94.53, 56.21, 50.01, 41.52. HRMS (EI+) m/z found: 207.1270, Calcd for C;,H;7NO,
(M"): 207.1259.

?\Ik Ph?\lH

1 Method B

99%

1n 2n
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0] (R)-N,N-dibenzyl-2-methylpropane-2-sulfinamide
C4gH23NOS  Mol. Wt.: 301.45

1n
1n: White powder®, mp 54-56 °C. [a]y'= +35.6 (¢ 0.51, CHCl5). '"H NMR (400 MHz,
CDCl): & 7.33-7.25 (10H, m), 4.28 (2H, d, J = 15.4 Hz), 4.05 (2H, d, J = 15.4 Hz),
1.21 (9H, s). °C NMR (100 MHz, CDCls): & 137.01, 128.86, 128.59, 127.54, 58.72,
51.70, 23.41.

Ref. 6: P. Sun, S. M. Weinreb, J. Org. Chem. 1997, 62, 8604-8608.

Ph

dibenzylamine
C14H15N Mol. Wt.: 197.28

2n

2n: 1n was deprotected by Method B to obtain 2n in 99% yield as colorless oil’. 'H
NMR (400 MHz, CDCls): & 7.36-7.29 (8H, m), 7.27-7.22 (2H, m), 3.81 (4H, s), 2.27
(1H, s). "C NMR (100 MHz, CDCl;): § 139.98, 128.55, 128.38, 127.18, 53.11.

Ref. 7: (a) Y.-H. Chang, Y. Nakajima, F. Ozawa, Organometallics 2013, 32,
2210-2215. (b) P. Rattanaburi, B. Khumraksa, M. Pattarawarapan, Tetrahedron Lett.
2012, 53, 2689-2693. (¢) X. Cui, X. Dai, Y. Deng, F. Shi, Chem. Eur. J. 2013, 19,
3665-3675.

H )<
Nig NH,

MOMO o) Method B MOMO

91%
10 20
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P
~sS

MOMO 6 (R)-N-(2-(methoxymethoxy)benzyl)-2-methylpropane-2-sulfinamide
C13H21N03S Mol. Wt.: 271.38

10

10: Yellow oil. [a]y=-43.8 (¢ 0.65, CHCL3). IR vy (cm™): 2955, 1596, 1487, 1398,
1235, 1156, 1068, 1000, 758. "H NMR (400 MHz, CDCl): & 7.30 (1H, d, J = 7.6 Hz),
7.27-7.24 (1H, m), 7.11 (1H, d, J = 8.0 Hz), 6.99 (1H, t, J = 7.6 Hz), 5.22 (2H, s),
4.47 (1H, dd, J, = 4.8 Hz, J; = 13.6 Hz), 4.19 (1H, dd, J, = 4.8 Hz, J; = 13.6 Hz), 3.69
(1H, t, J = 6.4 Hz), 3.49 (3H, s), 1.22 (9H, s). °C NMR (100 MHz, CDCls): § 155.32,
129.69, 129.11, 127.89, 121.99, 114.27, 94.70, 56.33, 55.94, 45.43, 22.75. HRMS
(EI+) m/z found: 271.1246, Calcd for C;3H,NOsS (M+): 271.1242.

NH,
MOMO

(2-(methoxymethoxy)phenyl)methanamine
CgoH 3NO, Mol. Wt.: 167.21

20
20: 10 was deprotected by Method B to obtain 20 in 91% yield as yellow oil®. 'H
NMR (400 MHz, CDCls): & 7.26-7.18 (2H, m), 7.08 (1H, d, J = 8.0 Hz), 6.99-6.95
(1H, m), 5.23 (2H, s), 3.84 (2H, s), 3.49 (3H, s), 1.99 (2H, s). °C NMR (100 MHz,
CDCls): 6 155.18, 132.43, 128.76, 128.26, 121.94, 114.02, 94.47, 56.23, 42.62.

Ref. 8: H. Rahaman, A. Madarasz, 1. Papai, P. M. Pihko, Angew. Chem. Int. Ed. 2011,
50, 6123-6127.

| H |
= N s = NH,
I Method B
MOMO 0] MOMO
80%

1p 2p

520



H )<
N\S (R)-N-((2-(methoxymethoxy)phenyl)(pyridin-2-yl)methyl)-

MOMO 6 2-methylpropane-2-sulfinamide

C18H24N203S Mol. Wt.: 348.46

1p
1p: Yellow oil. [a]y= +20.4 (¢ 0.13, CHCL3). IR vy (cm™): 3240, 3060, 2967, 1585,

1482, 1237, 1154, 1070, 993, 911, 757, 621, 555. 'H NMR (400 MHz, CDCL): § 8.51
(1H, d, J = 4.4 Hz), 7.59 (2H, t, J = 7.6 Hz), 7.40 (1H, t, J = 7.6 Hz), 7.19 (1H, t, J =
7.2 Hz), 7.13-7.06 (2H, m), 6.98 (1H, t, J = 7.6 Hz), 6.09 (1H, d, J = 6.4 Hz),
5.22-5.16 (2H, m), 3.40 (3H, s), 1.19 (9H, s). '*C NMR (100 MHz, CDCl;): § 160.70,
154.14, 149.08, 136.52, 131.06, 128.92, 122.28, 122.19, 122.11, 114.10, 94.53, 56.55,
56.24, 55.88, 22.77. HRMS (EI+) m/z found: 348.1505, Calcd for CisHa4N05S (M"):

348.1508.
)
= NH,
MOMO (2-(methoxymethoxy)phenyl)(pyridin-2-yl)methanamine
C14H16N202 Mol. Wt.: 244.29
2p

2p: 1p was deprotected by Method B to obtain 2p in 80% yield as yellow oil. [a]y=
+79.5 (¢ 0.12, CHCI3). IR vimax (cm™): 2906, 1589, 1483, 1234, 1154, 1079, 997, 922,
756 . "H NMR (400 MHz, CDCls): § 8.57 (1H, d, J = 4.0 Hz), 7.58 (1H, t, J = 7.6 Hz),
7.35 (1H, d, J = 7.6 Hz), 7.27-7.19 (2H, m), 7.13-7.06 (2H, m), 7.00 (1H, t, J = 7.2
Hz), 5.55 (1H, s,), 5.16-5.13 (2H, m), 3.33 (3H, s), 2.35 (2H, s). °C NMR (100 MHz,
CDCls): & 163.36, 154.39, 149.08, 136.36, 133.67, 128.37, 127.97, 122.11, 121.79,
114.10, 94.36, 56.11, 55.38. HRMS (EI+) m/z found: 244.1209, Calcd for C14H;¢N,O,
(M"): 244.1212.

§ )<
N. NH»>
S

HO 0O Method B HO

78%

1q 2q
s21



P
XSS

HO ('5 (R)-N-(2-hydroxybenzyl)-2-methylpropane-2-sulfinamide

Cy1H17NO,S  Mol. Wt.: 227.32
1q
19: White powder, mp 110-112 °C. [a]y’=-100.5 (¢ 0.35, CHCL); lit’ [a]y'= -69.6 (c
0.29, EtOAc). 'H NMR (400 MHz, CDCls): § 8.61-8.52 (1H, m), 7.16-7.12 (2H, m),
6.85-6.79 (2H, m), 4.36-4.17 (2H, m), 4.13 (1H, s), 1.25 (9H, s,). °C NMR (100 MHz,
CDCls): 6 155.93, 129.87, 129.78, 124.06, 119.88, 116.77, 56.40, 46.85, 22.80.

Ref. 9: (a) Z. Zhang, P. Rooshenas, H. Hausmann, P. R. Schreiner, Synthesis 2009, 9,
1531-1544. (b) D. Pei, Z. Wang, S. Wei, Y. Zhang, J. Sun, Org. Lett. 2006, &,
5913-5915.

NH,

HO 2-(aminomethyl)phenol
C;HgNO Mol. Wt.: 123.15

2q
20: 1q was deprotected by Method B to obtain 2q in 78% yield as white powder',

mp 86-87 °C. 'H NMR (400 MHz, CDCls): 8 7.17 (1H, t, J = 7.6 Hz), 6.97 (1H, d, J =
7.2 Hz), 6.85 (1H, d, J = 8.0 Hz), 6.78 (1H, t, J = 7.2 Hz), 4.12 (2H, s). °C NMR
(100 MHz, CDCly): & 158.51, 128.79, 128.05, 124.09, 119.12, 116.86, 45.51.

Ref. 10: (a) H. E. Zauqq, D. Schaef, J . Org. Chem. 1963, 28, 2925-2927. (b) Z.-1.
Irene, A. Venkataraman, B. Manju, R. II L. Jackson, A. O. John, B.Olivier, Chem. Res.
Toxicol. 2010, 23, 240-250. (¢) S. Durot, C. Policar, F. Cisnetti, F. Lambert, J.-P.
Renault, G. Pelosi, G. Blain, H. Korri-Youssoufi, J.-P. Mahy, Eur. J. Inorg. Chem.
2005, 3513-3523.
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>LS//O H

| Bn/
_N
Bn Br
Br Method B ©:
o e Gk
'I“ O Bn
Bn
1r 2r

(R)-N-benzyl-4-(N-benzyl-2-methylpropan-

Br 2-ylsulfinamido)-N-(2-bromophenyl)butanamide
CygHa3BrN,O,S  Mol. Wt.: 541.54

1r

1r: Yellow oil. [a]y=+4.3 (¢ 0.52, MeOH). IR vy, (cm™): 2958, 1665, 1466, 1396,
1278, 1201, 1070, 1022, 927, 732. '"H NMR (400 MHz, CDCls): & 7.67 (1H, m),
7.30-7.16 (12H, m), 6.73-6.69 (1H, m), 5.69 (1H, dd, J; = 7.2 Hz, J, = 14.4 Hz), 4.26
(1H, dd, J; = 2.4 Hz, J, = 15.6 Hz), 4.09 (1H, dd, J; = 6.0 Hz, J, = 15.6 Hz), 3.97 (1H,
dd, J; = 4.4 Hz, J, = 14.0 Hz), 2.95-2.92 (1H, m), 2.79-2.70 (1H, m), 1.91-1.83 (4H,
m), 1.16 (9H, s). >C NMR (100 MHz, CDCls): & 171.80, 140.61, 137.28, 137.06,
133.98, 131.58, 131.52, 129.95, 129.42, 129.39, 128.61, 128.50, 127.64, 127.43,
123.87, 58.31, 51.53, 31.86, 31.77, 24.00, 23.88, 23.46, 23.43. HRMS (EI+) m/z
found: 540.1461, Calcd for C,3H33BrN,0O,S (M+): 540.1446.

H
_N
Bn
Br N-benzyl-4-(benzylamino)-N-(2-bromophenyl)butanamide
Cy4HosBrN,O - Mol. Wit.: 437.37
l}l @)
Bn
2r

2r: 1r was deprotected by Method B and chromatographed on basic aluminium oxide
(petroleum ether 60-90 °C : ethyl acetate : EtsN=3 : 1 : 0.02) to afford 2r in 70%
yield as yellow oil. IR vy (cm™): 2925, 1662, 1467, 1393, 1276, 1203, 1025, 733. 'H
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NMR (400 MHz, CDCLy): & 7.66 (1H, dd, J; = 1.6 Hz, J> = 7.6 Hz), 7.30-7.12 (12H,
m), 6.75 (1H, dd, J; = 1.6 Hz, J, = 7.6 Hz), 5.65 (1H, d, J = 14.4 Hz), 3.98 (1H, d, J =
14.0 Hz), 3.71 (3H, s), 2.62-2.51 (2H, m), 2.04 (2H, t, J = 7.6 Hz), 1.87-1.78 (2H, m),
1.52 (1H, s). °C NMR (100 MHz, CDCLs): § 172.58, 140.79, 140.53, 137.19, 133.90,
131.55, 129.80, 129.34, 128.41, 128.37, 128.14, 127.53, 126.88, 123.93, 53.78, 51.46,
48.74, 32.05, 25.45. HRMS (EI+) m/z found: 436.1171, Caled for Co4HasBrN,O (M):
436.1150.

O,N o) Method B O,N
87%
1s 2s

P
~S

OoN 6 (R)-2-methyl-N-(2-nitrobenzyl)propane-2-sulfinamide
C11H16N203S Mol. Wt.: 256.32

1s
1s: Yellow oil. [o]y'= -34.9 (¢ 0.57, CHCL3). IR vina, (cm™): 3244, 3183, 2966, 1606,
1524, 1463, 1336, 1179, 1048, 794, 728, 668, 599. 'H NMR (400 MHz, CDCl;): &
7.98 (1H, d, J = 8.6 Hz), 7.62-7.56 (2H, m), 7.48-7.43 (1H, m), 4.58 (2H, d, J = 6.4
Hz), 3.92 (1H, t, J = 6.4 Hz), 1.18 (9H, s). °C NMR (100 MHz, CDCl;): & 148.82,
134.18, 133.70, 131.59, 129.03, 125.23, 56.26, 47.65, 22.61. HRMS (EI+) m/z found:
256.0888, Calced for C11H N,03S (M): 256.0882.

NH,
(2-nitrophenyl)methanamine
O2N C,HgN,O, Mol. Wt.: 152.15
2s
2s: 1s was deprotected by Method B to obtain 2s in 87% yield as yellow oil. IR v,y

(em™): 1605, 1522, 1347, 854, 787, 737, 669. '"H NMR (400 MHz, CDCls): § 7.96
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(1H, d, J = 8.4 Hz), 7.61-7.56 (2H, m), 7.41-7.37 (1H, m), 4.07 2H, s), 1.73 (2H, s).
3C NMR (100 MHz, CDCls): & 148.52, 138.55, 133.78, 130.65, 127.97, 124.95,
44.13. HRMS (EI+) m/z found: 152.0586, Caled for C;HsN,O, (MY): 152.0586.

H HoN_ Ph
g N aPh
I Method B
O 2
@( 95% o)
o)
o)
O 1t 2t
\Ph

H
i
O (S)-3-((R)-1,1-dimethylethylsulfinamido)-3-phenylpropyl benzoate
@(O CaoH2sNO;S  Mol. Wt.: 359.48

1t: Yellow powder, mp 43-45 °C. [a]2= -128.7 (¢ 0.25, CHCL3). IR vpax (cm™): 3213,
2955, 1716, 1458, 1274, 1113, 1061, 708, 599. 'H NMR (400 MHz, CDCl3): 6
7.97-7.95 (2H, m), 7.58-7.53 (1H, m), 7.45-7.39 (2H, m), 7.38-7.27 (5H, m),
4.63-4.58 (1H, m), 4.38-4.32 (1H, m), 4.25-4.19 (1H, m), 3.57 (1H, s), 2.54-2.48 (1H,
m), 2.26-2.21 (1H, m), 1.24 (9H, s). *C NMR (100 MHz, CDCl;): § 166.55, 141.58,
133.13, 129.69, 129.09, 128.48, 128.32, 127.22, 61.75, 56.76, 56.09, 35.77, 22.74.
HRMS (EI+) m/z found: 359.1543, Caled for CaoHasNOsS (M1): 359.1555.

H,N__ \Ph
2 (S)-3-amino-3-phenylpropyl benzoate
@(O C16H7NO, Mol. Wt.: 255.31
O
2t

2t: 1t was deprotected by Method B to obtain 2t in 95% yield as yellow oil. [a]y =
2193 (¢ 0.26, CHCL). IR vpmax (cm™)): 3332, 2946, 1714, 1634, 1531, 1275, 1114, 707.
'"H NMR (400 MHz, CDCls): 5 7.91 (2H, d, J = 7.2 Hz), 7.53-7.44 (1H, m), 7.41-7.34
(4H, m), 7.32-7.24 (2H, m), 7.20 (1H, t, J = 7.2 Hz), 4.58 (2H, s), 4.33-4.22 (2H, m),
4.19-4.12 (1H, m), 2.40-2.31 (1H, m), 2.27-2.20 (1H, m). *C NMR (100 MHz,
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CDCly): & 166.59, 141.66, 133.07, 130.06, 129.66, 128.97, 128.42, 128.10, 127.01,
62.18, 53.58, 36.21. HRMS (EI+) m/z found: 255.1255, Caled for CiH;7NO, (M"):
255.1259.

1u 2u

Phw
N\S“\©/ (S)-N-benzyl-4-methyl-N-

I (3-methylbenzyl)benzenesulfinamide
O CyHpsNOS — Mol. Wi.: 349.49

lu

1u: Yellow oil. [o]y=-57.4 (¢ 0.97, CHCls). IR vinex (cm™): 2997, 2883, 2806, 1600,
1489, 1445, 1363, 1079, 928, 884, 803, 750, 700. '"H NMR (400 MHz, CDCls): & 7.65
(2H, d, J = 8.4 Hz), 7.35-7.28 (5H, m), 7.23-7.19 (3H, m), 7.08 (1H, d, J = 7.6 Hz),
7.01 (1H, d, J = 7.2 Hz), 6.97 (1H, s), 4.13-4.04 (4H, m), 2.43 (3H, s), 2.33 (3H, s).
BC NMR (100 MHz, CDCls): & 141.48, 141.26, 138.16, 136.75, 136.55, 129.96,
129.74, 129.16, 128.55, 128.45, 128.40, 127.65, 126.35, 126.18, 51.38, 51.26, 21.50.
HRMS (EI+) m/z found: 349.1506, Calcd for C,,HpsNOS (M"): 349.1500.

Ph w
NH
N-benzyl-1-m-tolylmethanamine
C15H17N Mol. Wt.: 211.30
2u

2u: 1u was deprotected by Method B to afford 2u in 93% yield as colorless oil'". 'H
NMR (400 MHz, CDCl;): & 7.36-7.31 (3H, m), 7.28-7.24 (2H, m), 7.21 (1H, d, J =

7.6 Hz), 7.17-7.12 (2H, m), 7.07 (1H, d, J = 7.2 Hz), 3.82 (2H, s), 3.78 (2H, s), 2.35
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(3H, s), 1.68 (1H, br s). >°C NMR (100 MHz, CDCLy): & 140.45, 140.34, 138.18,
129.08, 128.55, 128.44, 128.32, 127.84, 127.09, 125.34, 53.35, 53.29, 21.55.

Ref. 11: (a) X. Cui, Y. Zhang, F. Shi, Y. Deng, Chem. Eur. J. 2011, 17, 2587-2591. (b)
M. Kim, B. W. Knettle, A. Dahlén, G. Hilmerssonb, R. A. Flowers II, Tetrahedron
2003, 59, 10397-10402.

. $ B
~N Br
Br Method B @[
OO e My
I}l @) Bn
Bn
@’/,S//O
|
_N
(S)-N-benzyl-N-(2-bromophenyl)-
Br 4-(N,4-dimethylphenylsulfinamido)butanamide
@ C,sHo7BrN,O,S  Mol. Wt.: 499.46
'Tj O
Bn

1v
1v: A rotational isomer with a 1:1 rate. Yellow oil. [a]p = +9.4 (¢ 0.37, CHCIL;). IR
Ve (cm’): 2925, 1663, 1469, 1397, 1278, 1077, 935, 732. 'H NMR (400 MHz,
CDCly): § 7.71-7.68 (1H, m), 7.38 (1H, dd, J; = 2.0 Hz, J> = 8.0 Hz), 7.31-7.17 (9H,
m), 6.77 (1H, dd, J; = 2.0 Hz, J, = 8.8 Hz), 5.62 (1H, dd, J; = 2.0 Hz, J, = 14.4 Hz),
4.00 (1H, d, J = 14.4 Hz), 3.17-3.07 (1H, m), 3.01-2.95 (1H, m), 2.4 (1.5H, s) (2.43
(1.5H, s)). 2.39 (1.5H, s) (2.38 (1.5H, s)), 2.00-1.90 (4H, m). '°C NMR (100 MHz,
CDCls): 6 171.95, 141.12, 140.74, 137.08, 134.04, 133.99, 131.58, 129.99, 129.58,
129.42, 128.52, 127.68, 126.13, 124.00, 52.02, 51.70, 51.61, 32.41 (32.13), 31.52,
23.60, 21.47. HRMS (EI+) m/z found: 498.0974, Calcd for CosHyBrN,02S (M):

498.0977.
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H
N

-~
Br . .
N-benzyl-N-(2-bromophenyl)-4-(methylamino)butanamide
C1gH21BrN,O  Mol. Wt.: 361.28
I}l @]
Bn
2v

2v: 1v was deprotected by Method B and chromatographed on basic aluminium oxide
(petroleum ether 60-90 °C : ethyl acetate : Et;N=3 : 1 : 0.02) to afford 2v in 77%
yield as yellow oil. IR vpex (cm™): 2928, 2788, 1662, 1470, 1438, 1394, 1276, 1203,
1022, 765, 732. '"H NMR (400 MHz, CDCl3): & 7.67 (1H, dd, J; = 2.8 Hz, J, = 6.4 Hz),
7.24-7.15 (7TH, m), 6.75 (1H, dd, J; = 3.2 Hz, J> = 6.4 Hz), 5.63 (1H, d, J = 14.4 Hz),
398 (1H, d, J = 14.4 Hz), 2.56-2.49 (2H, m), 2.37 (3H, s), 2.03-2.00 (3H, m),
1.84-1.77 (2H, m). >C NMR (100 MHz, CDCl;): & 172.60, 140.78, 137.17, 133.97,
131.57, 129.89, 129.39, 128.46, 127.59, 123.94, 51.55, 51.44, 36.21, 32.16, 25.12.
HRMS (EI+) m/z found: 360.0836, Calcd for C;sH,;BrN,O (M"): 360.0837.

H
TBSO._~_N.g )< OTBS

H I

~ @) Method A @
—_— [N

© 72% NH,
1w 2w
H
TBSO_~_Ng

: i (R)-N-((S)-3-(tert-butyldimethylsilyloxy)-1-
O phenylpropyl)-2-methylpropane-2-sulfinamide
@ C19H35NO,SSi Mol. Wi.: 369.64

1w
1w: White powder, mp 35-37 °C. [o]i= -34.9 (¢ 0.50, CHCl3). IR vy (cm™): 2948,
2862, 1462, 1254, 1092, 838, 775, 703. 'H NMR (400 MHz, CDCls): & 7.34-7.30 (4H,
m), 7.29-7.26 ( 1H, m), 4.60-4.55 (1H, m), 3.81 (1H, d, J = 4.8 Hz), 3.62-3.57 (1H,
m), 3.54-3.49 (1H, m), 2.22-2.14 (1H, m), 2.07-1.92 (1H, m), 1.21 (9H, s), 0.88 (9H,

s), 0.05 (6H, s). °C NMR (100 MHz, CDCly): & 142.35, 128.70, 127.78, 127.32,
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59.86, 56.72, 55.99, 39.84, 26.03, 22.74, 18.35, -5.28, -5.30. HRMS (EI+) m/z found:
369.2131, Caled for C19H3sNO,SSi (M"): 369.2158.

(S)-3-(tert-butyldimethylsilyloxy)-1-phenylpropan-1-amine
@.... NH, CysH,7NOSi  Mol. Wt.: 265.47
2w

2w: 1w was deprotected by Method A to obtain 2w in 72% yield as colorless oil. [a]y
= 46.7 (¢ 0.22, CHCLy); lit"* [a]¥= +0.8 (¢ 1.0, CHCls) for > 99% ee. "H NMR (400
MHz, CDCls): & 7.33-7.28 (4H, m), 7.22-7.18 ( 1H, m), 4.07 (1H, t, J = 6.8 Hz),
3.67-3.62 (1H, m), 3.59-3.53 (1H, m), 1.91 (2H, br s), 1.86-1.80 (2H, m), 0.86 (9H, s),
0.00 (6H, s). >C NMR (100 MHz, CDCls): & 146.50, 128.58, 127.04, 126.49, 60.90,
53.61, 42.18, 26.07, 18.39, -5.24. HRMS (EI+) m/z found: 265.1863, Calcd for
C5H,7NOSi (M"): 265.1862.

Ref. 12: (a) R.-M. Maria, G.-U. Eduardo, G.-F. Vicente, G. Vicente, Adv. Synth. Catal.
2010, 352, 395-406; (b) T. Oliver, G.-F. Vicente, G. Vicente, Tetrahedron: Asymmetry
2006, 17, 860—866.

0=s
NH NH,
\ OEt Method A \ OEt
N 56% N
SO,Ph  OEt SO,Ph  OEt
1x 2x
0=s
A NH (R)-N-((S)-3,3-diethoxy-1-(1-(phenylsulfonyl)-
OEt 1H-indol-2-yl)propyl)-2-methylpropane-2-sulfinamide
N\ C,5H34N,05S, Mol. Wt.: 506.68
SO,Ph  OEt
1x
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1x: Yellow oil. [a]y=+69.2 (¢ 0.95, CHCl3). IR vmay (cm™): 2973, 1617, 1445, 1371,
1064, 750, 583. "H NMR (400 MHz, CDCl3): & 8.19 (1H, d, J= 7.6 Hz), 7.87 (2H, d,
J=17.6 Hz), 7.54-7.50 (1H, m), 7.46-7.42 (3H, m), 7.31-7.27 (1H, m), 7.22 (1H, t, J =
7.6 Hz), 6.66 (1H, s), 5.43 (1H, d, J = 8.8 Hz), 5.05 (1H, s), 4.76-4.74 (1H, m),
3.81-3.77 (1H, m), 3.70-3.64 (1H, m), 3.61-3.56 (1H, m), 2.50 (1H, d, J = 14.4 Hz),
2.11-2.03 (1H, m), 1.29-1.21 (15H, m). *C NMR (100 MHz, CDCl;): & 143.04,
138.16, 137.49, 134.04, 129.51, 126.68, 124.79, 124.01, 120.94, 115.20, 111.07,
102.41, 63.00, 62.16, 55.78, 49.67, 41.53, 22.89, 15.54, 15.44. HRMS (ESI+) m/z
found: 529.1801, Calcd for CsH34N,NaOsS, (M + Na) . 529.1807.

NH,

N OEt
N (S)-3,3-diethoxy-1-(1-(phenylsulfonyl)-1H-indol-2-yl)propan-1-amine
SO,Ph  OEt C,H6N,0,S Mol Wt.: 402.51
2x

2x: 1x was deprotected by Method A to obtain 2X in 56% yield as yellow oil oil. [a]y
= 72,0 (¢ 1.50, CHCl3). IR vimae (cm™): 2974, 1601, 1444, 1368, 1175, 1132, 1055,
742, 584. "H NMR (400 MHz, CDCLy): & 8.18 (1H, d, J=7.6 Hz), 7.74 (2H, d, J = 7.6
Hz), 7.50 (1H, t, J = 7.6 Hz), 7.43 (1H, d, J = 7.6 Hz), 7.38 (1H, t, J = 7.6 Hz),
7.31-7.26 (1H, m), 7.22 (1H, t, J = 7.6 Hz), 6.60 (1H, s), 4.79 (1H, t, J = 5.6 Hz),
4.70-4.67 (1H, m), 3.73-3.65 (2H, m), 3.62-3.48 (2H, m), 2.25-2.19 (1H, m),
2.08-2.01 (1H, m), 1.82 (2H, brs), 1.27-1.21 (6H, m). *C NMR (100 MHz, CDCLy): &
147.18, 138.80, 137.58, 133.87, 129.73, 129.53, 126.38, 124.78, 124.03, 120.92,
115.29, 108.36, 101.73, 62.02, 61.94, 46.10, 41.15, 15.63, 15.53. HRMS (ESI+) m/z
found: 403.1682, Calcd for C2;Hy6N,04S (M + Na) ': 403.1686.
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2.2 Experiments to elaborate the proposed pathway

2.2.1 Inhibition experiments

H
@V_N\Sk 1) TEMPO (1 eq.), I, ©\/NH2
| :

THF/H,0, 50 °C, 12 h

z | s
MOMO. _~_ O MOMO.__~
\© 2) NaHCO; \©
1b

2b 9%

H
@\/N\Sk 1) TEMPO (3 eq.), I, @NHZ

THF/H,0, 50 °C, 12 h

- 1 -
MOMO.__~_ O MOMO.__~
\© 2) NaHCO, \©
1b

2b trace

To a solution of sulfinyl amine 1b (174 mg, 0.5 mmol) in THF/H,O (5:1, 10 mL) was
added TEMPO (78 mg, 0.5 mmol, 1 eq. or 235 mg, 1.5 mmol, 3 eq.) and I, (26 mg,
0.1 mmol, 0.2 eq.). The reaction mixture was then stirred at 50 °C under air for 12 h.
The mixture was diluted with water (15 mL). After removal of THF under reduced
pressure, aqueous solution of sodium thiosulphate (0.2N, 0.2 mL) was added. The
resulting mixture was washed with Et,0O (3 x 5 mL), and the residue was treated with
saturated aqueous solution of NaHCOj; (5 ml). The aqueous mixture was then
extracted with CH,Cl, (3 x 5 mL). The combined organic phases were washed with
brine and dried over Na,SO4. After removal of the solvents, the residue was
chromatographed on basic aluminium oxide (petroleum ether 60-90 °C : ethyl acetate :

Et;N=3:1:0.02) to afford the product.
Experiments conducting with TEMPO suggested that the deprotection of

N-tert-butanesulfinyl group might be a SET (single electron transfer) process. This

iodine mediated process was significantly inhibited by addition of TEMPO.
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2.2.2 Radical experiments

Ak K O

"BusSnH (1.2 eq.) :
MOMO.__~_ O = —--mmmmmmmmm oo > MOMO =
\© dry toluene, reflux \©

1b 2b ho reaction

To a solution of sulfinyl amine 1b (174 mg, 0.5 mmol) in dry toluene (5 mL) was
added "Bu3SnH (1.2 eq. 162 pL, 0.6 mmol). The reaction mixture was then stirred at
115 °C under argon atmosphere for 24 h. After removal of the solvents, the residue
was chromatographed on silica gel (200-300 mesh) to afford compound 1b (recovery

of starting material).

Experiment with n-BusSnH indicates that the deprotection of N-tert-butanesulfinyl

group does not occur in the presence of a reductive radical initiator.

2.2.3 Deprotections of N-tert-butanesulfinyl amines by catalytic iodine

2.2.3.1 Deprotections in THF/H,0

.
MOMO. > ]
SRR

N I, (20 %mol)
MOMO o 3b
\© THF/H,0 (5:1), 50 °C
12h
1b (,? I
%—ﬁ—s% + S-S
0]

In order to identify all products of this iodine mediated process, we conducted the
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following experiments and the procedure was illustrated in Scheme S1.

Sulfinyl amine 1b,

I, THF/H,O,
50°C, 12 h
\%
@
. : e 5b, 6b
@ D'IUS%W'th Extracted with ga(;\c@
_ 2 Et,0 ot
Mixture A | C————>| Mixture C | ——>
Concentrated g,
10 L to remove THF Y, s
Mixture A 'Obese 4b +3b
Dissolved in
THF/H,0 (1 mL) Treated with
Mixture B NaHCO4

ﬂ Aglient LC/MSD TOF
2b

HRMS

Scheme S1
To a stirred solution of sulfinyl amine 1b (749 mg, 2 mmol) in THF/H,O (5 : 1, 40
mL) was added I (20%mol, 102 mg, 0.4 mmol). The reaction mixture was stirred at

50 °C under air or nitrogen until starting material 1b was disappeared (ca. 12 h,

monitored by TLC) to afford Mixture A.
The mixture A (10 uL) was taken and dissolved in THF/H,O (5 : 1, 1 mL) to afford
the sample (Mixture B) for High Resolution Mass spectra on Aglient LC/MSD TOF

mass spectrometer. The results were listed in Table S1.

Table S1 The results of HRMS

Entry Experimental data Formula Calculated data Origin

1 244.1337 (C1sH sNO,)" 244.1338 3b (Figure S1)
2 96.9589 (SO~ + HY 96.9596 3b (Figure S2)
3 233.0654 (CgH 30,8, + Na)" 233.0646 5b (Figure S3)
4 217.0697 (CgH 530S, + Na)” 217.0697 6b (Figure S4)

S33



Intensity, counts

+TOF MS: 0.373 to 0.391 min from CW-03++.wiff Agilent

1.8e6
1.7e6
1.6e6
1.5e6
1.4e6
1.3e6
1.2e6
1.1e6
1.0e6
9.0e5
8.0e5
7.0e5
6.0e5
5.0e5
4.0e5
3.0e5 179.0158
2.095>

1.0e5

Hl

0.0

227.1126

2441337

Max. 1.8e6 counts.

I
160
m/z, amu

1
0 20 40 60 80 100 120 140 180

200

220

240

260

280

300

Figure S1

Intensity, counts

-TOF MS: 0.400 to 0.418 min from CW-03--.wiff Agilent

1.4e6
1.4e6
1.3e6
1.3e6
1.2¢6
1.2e6
1.1e6
1.1e6
1.0e6
9.5e5
9.0e5
8.5e5
8.0e5
7.5e5
7.0e5
6.5e5
6.0e5
5.5e5
5.0e5
4.5e5
4.0e5
3.5e5
3.0e5
75.0081
2.5e5

2.0e5
89.0228

| |

1.5€5)|

1.0e5

5.0e4 {
00

96.9589

112.9832

126.9045

Max. 1.4e6 counts.

137.0260

20 40 50 60 70 80

m/z, amu

100

110

120

130

140

Figure S2

S34




B +TOF MS: 0.485 to 0.502 min from CW-24-4+.wiff Agilent
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B +TOF MS: 0.413 to 0.431 min from CW-24-4+.wiff Agilent
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Mixture A was diluted with water (30 mL). Most of the THF was removed under
reduced pressure to obtain Mixture C. Mixture C was extracted with Et,O (3 x 20
mL) to yield the organic phase D. The organic phase D was washed with brine, dried
(NaySQy4), concentrated, and chromatographed on silica gel (petroleum ether
60-90 °C : ethyl acetate = 15 : 1) to afford a mixture of fert-butyl

2-methylpropane-2-sulfonothioate (5b) and tert-butyl 2-methylpropane-2-sulfino

-thioate (6b).

N

/ S-S \ tert-butyl 2-methylpropane-2-sulfonothioate
o CgH150,S, Mol. Wt.: 210.36
5b

tert-butyl 2-methylpropane-2-sulfonothioate'? (5b): '"H NMR (400 MHz, CDCl3): &
1.61 (9H, s), 1.46 (9H, s). '*C NMR (100 MHz, CDCls): 5 68.25, 56.53, 31.68, 23.89.
HRMS (ESI+) m/z found: 233.0646, Calcd for CsHisNa O,S, (M + Na)+: 233.0646
(Figure S3).

O
\ g_ S < tert-butyl 2-methylpropane-2-sulfinothioate

/ C8H18082 Mol. Wt.: 194.36
6b

tert-butyl 2-methylpropane-2-sulfinothioate'” (6b): 'H NMR (400 MHz, CDCl;): &
1.50 (9H, s), 1.22 (9H, s). HRMS (ESI+) m/z found: 217.0697, Calcd for CgH sNaOS,
(M +Na)": 217.0697 (Figure S4).

Ref. 12: G. Derbesy, D. N. Harpp, J. Org. Chem. 1996, 60, 1044-1052.

The aqueous phase E was concentrated to afford 3b (549 mg, 94% yiled).

+

MOMO 2- (S)-(2-(methoxymethoxy)
\© SO4  phenyl)(phenyl)methanaminium sulfate

C30H36N2083 Mol. Wt.: 584.68

2

3b
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(S)-(2-(methoxymethoxy)phenyl)(phenyl)methanaminium sulfate 3b: 'H NMR (400 MHz,
D,0): 6 7.40-7.35 (7H, m), 7.12 (2H, d, J = 8.0 Hz), 5.81 (1H, s), 5.19 (2H, s), 3.13
(3H, s). °C NMR (100 MHz, D,0): & 153.32, 136.03, 130.61, 129.04, 128.82, 128.27,
126.93, 125.12, 122.28, 114.16, 93.28, 55.80, 54.41. HRMS (ESI+) m/z found:
244.1337, Calcd for C;sH;sNO, (M — SO4)"/2: 244.1338 (Figure S1); HRMS (ESI-)
m/z found: 96.9589, Calcd for HSO,4 (SO4 + H)™: 96.9596 (Figure S2).

To a solution of 3b (549 mg) in H,O (10 mL) was added saturated aqueous solution of
NaHCOs (10 mL). The reaction mixture was stirred for 5 min at 20 °C. The reaction
mixture was then extracted with CH,Cl, (3 x 10 mL). The combined organic phases
were washed with brine, dried (Na,SOj,), and concentrated to give the amine 2b (448

mg, yiled 98% from 3b).

2.2.3.2 Deprotections in deuterated solvents (THF-d8/D,0)

.

©\/ND3

MOMO. > ]
Q= e

Ak DA “’d
I, (20 %mol) 2
MOMO 3b9
\© THF-d8/D,0 (5:1), 50 °C
12 h
1b Q

% % S-S

6b

Iodine (5mg, 0.02 mmol, 0.2 eq.) and sulfinyl amine 1b (35 mg, 0.1 mmol) were
disolved in THF-d8/D,0 (5:1, 2 mL) in a sealed tube equipped with a stir bar. This
solution was then stirred at 50 °C for 12 h, the reaction progress might be monitored
by TLC. After completely consumption of starting material, the resulting mixture (0.5
mL ) was transfered to a NMR tube to conduct 'H-NMR (Figure S5b) and *C-NMR

(Figure S6b) experiments on a Bruker Avance 400 spectrometer.
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indicate the THF-d8 peak) in THF-d8/D,0 (5:1).

'‘BuOD (4b%: In order to determine the volatile ‘BuOD (4b%), we carried out the
following control experiment. To the deuterated reaction mixture (0.5 mL) was added
‘BuOH (3 mg). The resulting mixture was transfered to a NMR tube to obtain
'H-NMR (Figure S7b) and “C-NMR (Figure S8b) on a Bruker Avance 400
spectrometer. As indicated in Figure S7, the integrations for protons (chemical shifts
at 0 1.18 ppm) and carbons (chemical shifts at & 67.69 and 30.55 ppm) are

significantly increased after addition of 'BuOH.

Conclusion from this control experiment: ‘BuOH was produced as a by-product in

this deprotection reaction.
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9
7
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8
5.263
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Figure S7. (a) "H-NMR spectra of the deuterated reaction mixture (asterisks indicate
the THF-d8 peak) in THF-d8/D,O (5:1); (b) 'H-NMR spectra of the deuterated
reaction mixture after addition of ‘BuOH (asterisks indicate the THF-d8 peak) in

THF-d8/D,0 (5:1).
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THF-d8 peak) in THF-d8/D,0 (5:1). (a) Protons of 3b%; (b) Protons of 5b; (c) Protons
of 6b; (d) Protons of 4b".

Conclusion for reactions conducted with catalytic amount of iodine: These
experiments suggest that oxidation of the tert-butanesulfinyl groups by iodine might

lead to the formation of 3b% 4b%, 5b and 6b as shown in Figure S9.

2.2.4 Deprotections of N-tert-butanesulfinyl amines in the presence of base

2.2.4.1 Deprotections in THF/H,O

©\/H )< @\/ s 9
N\S NH, N—S—ONa
: (IDI Na,CO; (3 eq.), I, (2.5 eq.) :

7 Y I
MOMO MOMO._~ +  MOMO.__~ + %OH
\© THF/H,0 (1:1), 20 °C \© \©
Ar, 16 h 4b

1b 2b 81% 7b 1%

To a solution of sulfinyl amine 1b (749 mg 2 mmol) in THF/H,O (1:1, 40 mL) was
added Na,CO; (636 mg, 6 mmol, 3.0 eq.). The reaction mixture was stirred for 5 min
at 20 °C under argon. I, (1.27 g, 5 mmol) was then added. The reaction mixture was
stirred at 20 °C for 24 h under argon. After consumption of amine 1b, the reaction
mixture was diluted with water (30 mL). The resulting mixture was extracted with
CH,ClI; (3 x 5 mL). The combined organic phases were washed with NaS,;0; (0.2 N),
dried (NaySO4), concentrated, and chromatographed on basic aluminium oxide
(petroleum ether 60-90 °C : ethyl acetate : Et;N=3 : 1 : 0.02) to afford the product 2b
(394 mg, yield 81%). The aqueous phase was concentrated under reduced pressure,
and the resulting residue was chromatographed on silica gel (CH2Cl, : MeOH =3 : 1)
to afford 7b (78mg, yield 11%).

S41



@)
©\/H—g—ONa
- I sodium (S)-(2-(methoxymethoxy)

z O phenyl)(phenyl)methylsulfamate

MOMO
\© C1sH16NNaOsS  Mol. Wt.: 345.35

Sodium (S)-(2-(methoxymethoxy)phenyl)(phenyl)methylsulfamate 7b: 'H NMR
(400 MHz, D;0): 6 7.64 (1H, d, J = 7.2 Hz), 7.43-7.42 (2H, m), 7.37-7.26 (4H, m),
7.15 (1H, t, J= 7.2 Hz), 7.05 (1H, d, J = 8.0 Hz), 5.86 (1H, s), 5.18 (2H, s), 3.25 (3H,
s). C NMR (100 MHz, D,0): & 152.92, 142.12, 131.65, 128.84, 128.63, 128.52,
127.37, 127.27, 122.39, 114.52, 93.77, 56.82, 56.05. HRMS (ESI+) m/z found:
368.0575, Caled for CisHigNNayOsS (M + Na)™: 368.0545 (Figure S10); HRMS
(ESI-) m/z found: 322.0758, Calcd for C;sH;¢NOsS (M - Na): 322.0755 (Figure
S11).

B +TOF MS: 0.680 min from CW-N+.wiff Agilent, subtracted (0.519 to 0.555 min) Max. 3.7e4 counts.

3764 368.0575

3.6e4

3.4e4-

2.2e4-
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1.8e4
390.0401
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1.604
1.4e4 |

1.2e4
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Figure S10
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B _TOF MS: 0.446 min from CW-N-.wiff Agilent, subtracted (0.250 to 0.304 min) Max. 5.1e5 counts.

322.0758
5.0e5

4.8e5
4.6e5
4.4e5-
4.2e5-

4.0e5-

Intensity, counts

©
R

.0775

8.0e4
6.0e4
300.0304

4004 324.0731
2.0e4y L

0.0 tri—v—+—t—+-ey -t — S Py s L—r"

240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
m/z, amu

2.2.4.2 Deprotections in deuterated solvents (THF-d8/D,0)

Dk R 3
N ND, N-S-ONa

N Na,COj3 (3 eq.), I, (2.5 eq.) I

MOMO o) MOMO + MOMO. A~ + %OD
\© THF-d8/D,0 (1:1), 20 °C \© \©
Ar, 16 h 4b9
7b

1b 2bd

To a solution of sulfinyl amine 1b (35 mg, 0.1 mmol) in THF-d8/D,0 (1:1, 2 mL) was
added Na,COs (32 mg, 0.3 mmol, 3.0 eq.). The reaction mixture was stirred for 5 min
at 20 °C under argon. I; (64 mg, 0.25 mmol) was then added. The resulting mixture
was stirred at 20 °C for 24 h under an argon atmosphere. After consumption of
starting material, the resulting mixture (0.5 mL ) was transfered to a NMR tube to
conducted "H-NMR (Figure S12b) and *C-NMR (Figure S13b) on a Bruker Avance

400 spectrometer.
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THF-d8/D,O (1:1); (b) C--NMR of the resulting mixture (asterisks indicate the
THF-d§ peak) in THF-d8/D,0 (1:1).

'BuOD (4b?%): Similar procedure, by addition of -BuOH to the reaction mixture, was

used to identify the formation of ‘BuOH (4b?) in this deprotection process.

Conclusion remark for iodine mediated deprotection in the presence of base:
These experiments suggest that the deprotection of tert-butanesulfinyl group in the

presence of base might go an alternative pathway and yield 2b, 4b, 7b as indicated in

Figure S14.
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Figure S14. 'H-NMR of the deuterated reaction mixture (asterisks indicate the
THF-d§ peak) in THF-d8/D,0 (5:1). (a) The benzylic proton of 1b°, (b) The benzylic
proton of 7b% (c) The benzylic proton of 2b%; (d) Protons of 4b".
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2.2.5 Deprotections of p-toluenesulfinyl amines by catalytic iodine

Q o .0
S l,, THF/H,0 (5:1) N
HO/\/\H _ HO/\/\IJ\]Hg, O,/S
50°C,12h
Ty 3c 94%

To a solution of sulfinyl amine 1y (26 mg, 0.12 mmol) in THF/H,O (5 : 1, 3 mL) was
added I (6.2 mg, 0.024 mmol, 0.2 eq.). The reaction mixture was then stirred at 50 °C
under air, The reaction progress was monitored by TLC. After completely
consumption of sulfinyl amine 1y, the reaction mixture was cooled to room
temperature and diluted with water (10 mL). Most of the organic solvents (THF) was
removed under reduced pressure. The resulting mixture was then washed with Et,O (3
x 5 mL). The aqueous phase was concentrated to afford 3c (28mg, yield 94%) as
colorless powder.
o_ 0

o’

HO™ >""NH; O/’S 3-hydroxypropan-1-aminium 4-methylbenzenesulfonate
C10H17NO4S Mol. Wt.: 247.31

3c
3-Hydroxypropan-1-aminium 4-methylbenzenesulfonate (3c): 'H NMR (400 MHz,
D,0): § 7.70 (2H, d, J = 8.4 Hz), 7.37 (2H, d, J = 8.0 Hz), 3.71 (2H, t, J = 6.0 Hz),
3.10 (2H, t, J = 7.2 Hz), 2.40 (3H, s), 1.93-1.87 (2H, m). °C NMR (100 MHz, D,0):
0 142.49, 139.45, 129.45, 125.36, 58.95, 37.35, 28.97, 20.48. HRMS (ESI+) m/z
found: 76.0758, Calcd for C3H;(NO (M — OTS)": 76.0762 (Figure S15); HRMS
(ESI-) m/z found: 171.0126, Caled for C;H,05S (OTS)": 171.0116 (Figure S16).
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3. NMR spectra of substrades and products
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

22011000147
1702

1
20131109
.23
spect
5 mm PABBO BB/
zg30
65536
CDC13
16
0
8012.820 Hz
0.122266 Hz
4.0894966 sec
45.66
62.400 usec
6.50 usec
295.8 K
1.00000000 sec
1

CHANNEL f1 =
400.1524711 MHz
1H
9.64 usec
65536
400.1500084 MHz
EM
0
0.30 Hz
0

1.00
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OO AOONO A0 OO MO o 10 OTOANOORN —H ™MWOMm~ NAME 22011000147
OWHNOOWMSFTNOSWADSIFNOO o NnMm—O0 0O o < N O EXPNO 1748
NANOOUITTIITOMNONNNN NN O M m NNNN—A— 1D O OO PROCNO 1
N N N N N N N N N N N N < < NNANNANN  Oo0O0O Date_ 20131114
Time 17.02
\\M%%/ \/ \\// | \\// INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 52.37
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
CHANNEL f1 =
400.1524711 MHz
1H
9.64 usec
65536
400.1500086 MHz
EM
0
0.30 Hz
0
1.00
o] (fafo0] )= © =3 ) v —
S| |18|n|x|x|e 5 & = I o
3 |13|8|8|8|3 3 3 3 2 3
— Nl ==l — - — [l o
I I I I I I I 1
9 8 7 6 4 3 2 1 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

8.152
8.132
7.603
7.583
7.574
7.354
7.352
7.334
7.316
7.314
7.266
7.246
7.228
4.510
4.500
4.475
4.465
4.397
4.378
4.363
4.344
3.451
3.441
3.433
3.424

4
)
\
/
\
¢

—1.668
—1.228
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22011000147
1422

1
20130915
10.48
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
31.56
62.400
6.50

298.9
1.00000000

CHANNEL f1l ====

400.1524711
1H

9.64

65536
400.1500061
EM

0

0.30

0

1.00

Hz
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DMOWILOMNOMA o o NAME 22011000147

EEERELLEELT @ © EXPNO 1451

0™~~~ ™ — PROCNO 1
Date_ 20130921

\| \\\\/’/ Time 20.35
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 24.73
DW 62.400 usec
DE 6.50 usec
TE 299.2 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1l ==
400.1524711 MHz
1H
9.64 usec
65536
400.1500104 MHz
EM
0
0.30 Hz
0
1.00

T )
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— — | — N :
I T T I T I T T I T I I T I T T I 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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NAME 22011000147
EXPNO 915
PROCNO 1
Date_ 20130714
Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG .
DW 62.400 usec
DE 6.50 usec
TE 297.6 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ===
400.1524711
1H
9.64 usec
65536
400.1500057 MHz
EM
0
0.30 Hz
0
1.00
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NAME 22011000147
EXPNO 1360
PROCNO 1
Date_ 20130907
Time 15.59
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 13
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 24.73
DW 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ===
400.1524711
1H
9.64 usec
65536
400.1500128 MHz
EM
0
0.30 Hz
0
1.00
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ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

22011000147
1392

1

20130911

22.17

spect

5 mm PABBO BB/

zg30

65536

CDC13

16

0
8012.820 Hz
0.122266 Hz
4.0894966
24.73
62.400
6.50
298.9 K
1.00000000
1

CHANNEL f1 == =
400.1524711 MHz
1H
9.64
65536
400.1500087
EM
0
0.30 Hz

0

1.00
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NAME 22011000147
EXPNO 1380
PROCNO 1
Date_ 20130911
Time 14.16
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 13
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 29.1
DW 62.400 usec
DE 6.50 usec
TE 298.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
400.1524711 MHz
1H
9.64 usec
65536
400.1500087 MHz
EM
0
0.30 Hz
0
1.00
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NAME
EXPNO

3.691
1.253

Time

TD

NS
DS
SWH

AQ
RG
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DE
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— =l — — f=} [
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10 9 8 7 6 5 4 3 2 1 ppm

S72

PROCNO
Date_

INSTRUM
PROBHD
PULPROG

SOLVENT

FIDRES

22011000147
1597

1

20131025
2.56

spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
24.73
62.400
6.50

297.8
1.00000000
1

CHANNEL f1
400.1524711
1H

9.64

65536
400.1500116
EM

0

0.30

0

1.00

Hz
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NH,

SO,Ph
2g

8.162
8.141
7.588
7.586
7.567
7.564
7.487
7.469
7.450
7.400
7.381
7.332
7.311
7.297
7.289
7.274
7.265
7.261
7.246
7.239
7.223
7.221
7.204
7.186
6.391
5.835

e —\e————

| S—
| S—

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

Ds

SWH
FIDRES
AQ

RG

DW

DE

TE

D1

TDO

2.044

1.056
2.028
1.200
1.140,
9.104
0.963
1.000

o 2074

4 3 1 ppm

S74

CHANNEL f1l ==

22011000147
1681

1

20131107

7.51

spect

5 mm PABBO BB/
zg30

65536

CDC13

16

0

8012.820
0.122266
4.0894966
45.66
62.400
6.50

295.9
1.00000000
1

400.1524711
1H

9.64

65536
400.1500143
EM

0
0.30
0

1.00

Hz

usec

MHz

Hz
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EXPNO
PROCNO
Date_
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INSTRUM
PROBHD
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SOLVENT
NS

DS

SWH
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AQ

RG
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DE

1.246
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22011000147
1765

1
20131116
14.16
spect
5 mm PABBO BB/
zg30
65536
CDC13
16
0
8012.820 Hz
0.122266 Hz
4.0894966 sec
87.16
62.400 usec
6.50 usec
295.7 K
1.00000000 sec
1

CHANNEL f1l === =
400.1524711 MHz
1H
9.64 usec
65536
400.1500085 MHz
EM
0
0.30 Hz
0
1.00
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NH,

HO

2h

7.380
7.374
7.367
7.350
7.346
7.321
7.315
7.308
7.300
7.292
7.284
7.259
7.179
7.160
7.141
6.913
6.893
6.802
6.784
6.749
6.731
6.712
5.310

SN

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

O[(o|D]—[n]ad

glz|2|8|8|& g

Tl —=l—=l—=lOolo
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 ppm
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22011000147
1310

1

20130903
10.36
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
24.73
62.400
6.50

299.1
1.00000000
1

CHANNEL f1
400.1524711
1H

9.64

65536
400.1500088
EM

0

0.30

0

1.00
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HO

2h

v8
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9LV

4
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O//S‘NH

- Z S

8.003
7.982 =
7.893 —
7.873
7.566
7.544
7.527
7.510

g

O,Ph

7.433
7.413
7.355
7.336
7.316
7.267

& 7.452

E
/
k

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

7.245
7.226
4.473
4.462
4.437
4.427
4.367
4.348
4.332
4.313
3.490
3.479
1.205
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9 7 6 5 4 3 2 1 ppm
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22011000147
1267

1

20130829
23.04
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
29.1
62.400
6.50

299.5
1.00000000
1

CHANNEL fl ====

400.1524711
1H

9.64

65536
400.1500053
EM

0

0.30

0

1.00

Hz



IHMII |

1i

|

e

CIL”

826"

078
8GT

oLy

0v8”

100"
8LV "
€29°
60C"
€88°
€6€°
999"
296"
666"
622"

e —

0y —

6 —

TN

LL—>=

W

L

ml

1 1
130 120

150

160

10 ppm

100 90 80 70 60 50 40 30 20

140 110

170

S81



HoN

SO,Ph

N

OO ATNOOITHONIT AOONOAT-ONDOOM-O M ~ ~
HO OOV NOWOE~THOOOOEMOMHONMN W T AA o v
omoooooommvwvwwmmmmmmmNNNNNNN o wn
L S N A N A N A N S N A A N ™ —
=R bd = f=3 o~
NI E=1E=10 S —
N RREELRS S —~
Sl=lala—|— I [\

T T T T T 1

9 8 7 6 4 ppm

S82

NAME 22011000147

EXPNO 1519

PROCNO 1

Date_ 20131007

Time 9.12

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2930

TD 65536

SOLVENT CDC13

NS 16

DS 0

SWH 8012.820

FIDRES 0.122266

AQ 4.0894966

RG 29.1

DW 62.400

DE 6.50

TE 299.5

D1 1.00000000

TDO 1
== CHANNEL f1l ====

400.1524711

1H

9.64

65536

400.1500096

EM

0

0.30

0

1.00

Hz
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8.103x
8.084
7.603
7.583
7.526
7.313

SN

—

7.311
7.293
7.275
7.272
7.232
7.230
7.213
7.195
7.193

N\

-

4.342
4.305
4.285

4.248

A
AN

=

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

2.625
—1.646
—1.194
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22011000147
1491

1
20130926
18.53
spect
5 mm PABBO BB/
zg30
65536
CDC13
15
0
8012.820 Hz
0.122266 Hz
4.0894966 sec
12.41
62.400 usec
6.50 usec
298.5 K
1.00000000 sec
1

400.1524711 MHz
1H
9.64 usec
65536
400.1500083 MHz
EM

0
0.30 Hz

0
1.00
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6GT
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€18°
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HN

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

3.873
3.871
—2.504
—1.657

x

&
|

(=3 o[~ | o — o

gl |gl5|2]2 £y g rt’

— | | | — — [\ 2
I I T T T T | | 1
8 7 6 5 4 3 2 1 ppm
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22011000147
1527

1

20131008
3.15

spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
23.2
62.400
6.50

299.0
1.00000000
1

CHANNEL fl ====

400.1524711
1H

9.64

65536
400.1500124
EM

0

0.30

0

1.00

Hz
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NAME 22011000147
EXPNO 1499
N PROCNO

N 1

Date_ 20130929

N\ SSRGS ) N g 205
INSTRUM spect

PROBHD 5 mm PABBO BB/

7.349
7.339
7.319
7.302
7.292
7.282
7.271
7.261

PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 29.1
DW 62.400 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
CHANNEL f
400.1524711 MHz
1H
9.64 usec
65536
400.1500045 MHz
EM
0
0.30 Hz
0
1.00

@
i
(

A
d s f=3 el o[ o ~ —
£ g EEE B g re
<= — —] =] - S ~ o
I I I I I I I I I I I I I I I I I 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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ppm
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H,N__Ph

OH
2k
DO WM™~ o —
DM SO TN ™
MOMmONNNN —
N N <

/
X
<
<

A

4.118
4.110
4.098
3.769
3.756
3.742

.
-

—3.119

%

1.924
1.908
1.903
1.899
1.887
1.874
1.862
1.851

5.022

1.000
2.032

3.040

2.030

1 1 1 1 1 1 1 1 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

4.0 3.5

S90

3.0 2.5 2.0

1.5 1.0

ppm

NAME 22011000147
EXPNO 1146
PROCNO 1
Date_ 20130822
Time 13.22
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 23.2
DW 62.400 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
CHANNEL f
400.1524711 MHz
1H
9.64 usec
65536
400.1500066 MHz
EM
0
0.30 Hz
0
1.00
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MOMO

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

_—1.242
T™~1.199

=
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sl PR
(8% 22 [(glk gl(a 212
=< Q= <= <l [ Q=
N = — olo —| < -l len Sloo
I T I T I T I I T I T I T I I T I 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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22011000147
1769

1

20131116
23.50
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
63.8
62.400
6.50

295.5
1.00000000
1

CHANNEL f1
400.1524711
1H

9.64

65536
400.1500059
EM

0

0.30

0

1.00
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5.

)

7.298
7.295
7.279
7.276
7.260
7.214
7.210
7.194
7.175
7.172
7.091
7.071
7.002
6.983
6.965
6.141
6.128
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1 1 1
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1 1 1 1 1 1 1 1 1 1 1
6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

S94

ppm

NAME 22011000147
EXPNO 1157
PROCNO 1
Date_ 20130823
Time 14.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 20.4
DW 62.400
DE 6.50
TE 299.7
D1 1.00000000
TDO 1
== CHANNEL fl ====

400.1524711
1H

9.64

65536
400.1500084
EM

0

0.30

0

1.00

Hz
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MOMO

935

22011000147

926"
0v6 "
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[24%
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986"
500"
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STT"
€61
961"
vict
T€c”
SeTT
8GC"
c9c”
vLe®
8LT"
€6¢C°

1

20130719
0

8012.820 Hz
0.122266 Hz

4.0894966 sec
1

8.30
spect
5 mm PABBO BB/
zg30
65536
CDC13
16
31.56
62.400 usec
6.50 usec
298.5 K
1.00000000 sec
400.1524711 MHz
400.1500033 MHz

INSTRUM
PROBHD
PULPROG

D
SOLVENT

NS
FIDRES
SFO1
NUC1
Pl

9]
£
-
o

DS
SWH
RG
DW
DE
TE
D1
TDO
SI
SF
WDW
SSB
LB
GB
PC

ppm

3

S96
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NH,

1.000
1.051

1.040,

1.053

2.062

0.975

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

3.051
2.074
1.068
1.006

- 21051

o1 - 2.064

ppm

S98

22011000147
1161

1

20130824
9.57

spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
20.4
62.400
6.50

298.8
1.00000000
1

CHANNEL f
400.1524711
1H

9.64

65536
400.1500085
EM

0

0.30

0

1.00

Hz

sec

usec
usec

sec

MHz
usec

MHz
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N\S
Il
O
1n
O L) N MWL © O 1O O < NAME 22011000147
PRI ENRSEIN ERNRES S EXPNO 1263
Ce e e s - PROCNO !
Date_ 20130829
\V \/ V Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 9
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.56
DW 62.400 usec
DE 6.50 usec
TE 299.8 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
400.1524711 MHz
1H
9.64 usec
65536
400.1500105 MHz
EM
0
0.30 Hz
0
1.00
M A_.“_JL J
= 318 o
< 2= <
9 N N [}
I I T I I I I T I I I I T I I T I 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

22011000147
1324

1

20130904
11.00
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
52.37
62.400
6.50

298.7
1.00000000
1

CHANNEL f1 =
400.1524711

1H

9.64

65536
400.1500192

EM

0

0.30

0

1.00

Hz
Hz
sec

usec
usec

sec

usec
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S104

ppm

NAME 22011000147
EXPNO 2090
PROCNO 1
Date_ 20140104
Time 20.52
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 8
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 55.34
DW 62.400
DE 6.50
TE 293.3
D1 1.00000000
TDO 1
== CHANNEL f1l ====
400.1524711

1H

9.64

65536

400.1500044

EM

0

0.30

0

1.00

Hz



MOMO

10

osL-”

§ev”

19749
T€e
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MOMO
20

CT NSO mm®©®oon D & S > NAME 22011000147

NANNN OO N © = o EXPNO 1561

A R VI o RS 4 PROCNO 1
Date_ 20131012

=" | 20.41
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 31.56
DW 62.400 usec
DE 6.50 usec
TE 297.7 K
D1 1.00000000 sec
TDO 1

= == CHANNEL fl ==
400.1524711 MHz

NUC1 1H

Pl 9.64 usec

SI 65536

SF 400.1500087 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

=
.

328 8 2 |12 8

=3|S S S| |2 S

== ~ ~ o I
T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm
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NH,
MOMO. E
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7.402 O

8.523
8.512
7.609
7.593
7.574
7.422
7.385
7.260
7.208
7.191
7.172
7.128
7.113
7.110
7.097
7.081
7.060
6.995
6.976
6.957
6.104
6.088

(e

3

o N WO o
—H oo~V o
> At ™
TR TP ™

=

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

1.187

g A=Y —=|\O (=3 o~ o o~

[o) Q|| O |v|lvn (=3 N 0 ~

S 2l2=|12(=2 S I S =

- — A =N~ - o el [
T T T T T T T 1
9 8 7 6 5 4 1 ppm
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== CHANNEL f1

22011000147
1732

1

20131113
11.11
spect

5 mm PABBO BB/
zg30

65536
CDC13

16

0

8012.820
0.122266
4.0894966
45.66
62.400
6.50

295.6
1.00000000
1

400.1524711
1H

9.64

65536
400.1500085
EM

0

0.30

0

1.00

Hz
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—

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

3.334
2.345
-0.000

-

1.054

1.076
1.062
2.004

1.071

1.000

2.019

3.039
2.044

o 2037

3 2 1 ppm

S110

CHANNEL f1

22011000147
1757

1
20131115

13.

13

spect
5 mm PABBO BB/
zg30
65536
CDC13

11
0

8012.820
0.122266
4.0894966

55.

34

62.400

6.
295

50
4

1.00000000
1

400.1524711

9.

1H
64

65536
400.1500056

0.

1

EM

0
30

0
.00

Hz
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a
X
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/7.159
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=
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4.130

L
\

;

1.254

S112
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T T T
9 7 5 4

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

DE

22011000147
1761

1
20131116
13.45
spect
5 mm PABBO BB/
zg30
65536
CDC13
16
0
8012.820 Hz
0.122266 Hz
4.0894966 sec
71.53
62.400 usec
6.50 usec
295.6 K
1.00000000 sec
1

CHANNEL f1l === =
400.1524711 MHz
1H
9.64 usec
65536
400.1500086 MHz
EM
0
0.30 Hz
0
1.00
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9r8”
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HO

2q

NH,

7.260
7.185
7.166
7.147
6.979
6.961
6.861
6.841
6.793
6.775
6.757

/
\

:

1.054
.00
1.008

4.115

2.072

~ — 1.000
0f

N

S114

ppm

NAME 22011000147
EXPNO 1275
PROCNO 1
Date_ 20130829
Time 22.00
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 36.33
DW 62.400 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1

=== CHANNEL f1l ===

SFO1 400.1524711
NUC1 1H

Pl 9.64 usec
SI 65536

SF 400.1500081 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00



NH,

2q

L

S0G”
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09T"
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0

8012.820 Hz
0.122266 Hz

1
4.0894966 sec

20131107
16

6.50 usec

296.1 K

1.00000000 sec
EM
0
0.30 Hz
0

1685
8.22
spect
1.00

5 mm PABBO BB/
zg30

65536
CDC13
55.34
62.400 usec
400.1524711 MHz
65536
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NAME 22011000147
EXPNO 1466
PROCNO 1
Date_ 20130923
Time 8.46
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 45.66

DW 62.400 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
TDO 1

== CHANNEL f1l ==
400.1524711 MHz
1H
9.64 usec
65536
400.1500087 MHz
EM
0
0.30 Hz
0
1.00
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DE

1.733

1.018

2.080

 =711.000

ppm

S122
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NAME 22011000147
EXPNO 1245
PROCNO 1
Date_ 20130829
Time 0.31
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 52.37
DW 62.400 usec
DE 6.50 usec
TE 299.3 K
D1 1.00000000 sec
TDO 1

== CHANNEL fl ==
SFO1 400.1524711 MHz
NUC1 1H
Pl 9.64 usec
SI 65536
SF 400.1500061 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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9.64
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NAME 22011000147
EXPNO 1785
PROCNO 1
Date_ 20131118
Time 18.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 63.8
DW 62.400 usec
DE 6.50 usec
TE 296.0 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
400.1524711 MHz
1H
9.64 usec
65536
400.1500003 MHz
EM
0
0.30 Hz
0
1.00
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NAME 22011000147
EXPNO 1825
PROCNO 1
Date_ 20131122
Time 0.10
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 120.86
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1
== CHANNEL fl ===
400.1524711
1H
9.64 usec
65536
400.1500102 MHz
EM
0
0.30 Hz
0
1.00
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7.705
7.700
7.690
7.687
7.378
7.373
7.358
7.353
7.318
7.304
7.260
7.243
7.222
7.205
7.189
7.181
7.170
6.780
6.775
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5.638
5.633
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4.019
3.983
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2.978
2.961
2.946
2.428
2.394
2.386
1.998
1.980
1.964
1.950
1.943
1.927
1.913
1.902
1.895

_—2.442

3
)
|
X
§

al (] [ = = = o[ ]

gl 82 |8 g g glg| |=lg| |2

Y B PN FCN — — — —— il es ~
I I I I | I T T T I T T T T T I 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 ppm

S132

NAME 22011000147
EXPNO 1773
PROCNO 1
Date_ 20131117
Time 19.40
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 55.34
DW 62.400 usec
DE 6.50 usec
TE 295.5 K
D1 1.00000000 sec
TDO 1

= CHANNEL f1l ==
SFO1 400.1524711 MHz
NUC1 1H
Pl 9.64 usec
SI 65536
SF 400.1500083 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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PROBHD 5 mm PABBO BB/

PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 20.4
DW 62.400 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ===
SFO1 400.1524711
NUC1 1H
Pl 9.64 usec
SI 65536
SF 400.1500045 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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EXPNO
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Date_
Time
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SOLVENT
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5 mm PABBO BB/
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PROCNO
Date.

e gz
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PULPROG
TD
SOLVENT
NS

DS

SWH
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AQ

RG

DW

DE

8.194
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7.734
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3b

NAME
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NAME 22011000147
EXPNO 1356
PROCNO 1
Date_ 20130906
Time 17.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
D 65536
SOLVENT CDC13
NS 16
DS 0
SWH 8012.820
FIDRES 0.122266
AQ 4.0894966
RG 29.1
DW 62.400
DE 6.50
TE 298.8
D1 1.00000000
TDO 1
CHANNEL fl ==
400.1524711
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9.64
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NAME 22011000147
EXPNO 1279
PROCNO 1
Date_ 20130830
Time 11.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 65536
SOLVENT D20
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 55.34
DW 62.400 usec
DE 6.50 usec
TE 298.9 K
D1 1.00000000 sec
TDO 1
== CHANNEL f1l ==
400.1524711 MHz
1H
9.64 usec
65536
400.1499627 MHz
EM
0
0.30 Hz
0
1.00
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