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General. All reactions that required anhydrous conditions were carried by standard procedures under
nitrogen atmosphere. Commercially available reagents were used as received. The solvents were dried by
distillation over the appropriate drying reagents. Infrared spectra were recorded on a BIO-RAD FTS 165
FT-IR spectrophotometer and reported in wave numbers (cm™). Melting points were determined on a
BUCHI B-540b melting point apparatus. 'H NMR and C NMR spectra were recorded on a Bruker
ACF300 (300 MHz), Bruker DPX300 (300 MHz) or AMX500 (500 MHz) spectrometer. Chemical shifts
(8) are reported in ppm relative to TMS (5 0.00) for the '"H NMR and to chloroform (8 77.0) for the °C
NMR measurements. Low resolution mass spectra were obtained on a Finnigan/MAT LCQ spectrometer
in ESI mode. High resolution mass spectra were obtained on a Finnigan/MAT 95XL-T spectrometer.
Enantiomeric excesses were determined by HPLC analysis on Shimadzu HPLC units, including the
following instruments: pump, LC-20AD; detector, SPD-20A; column, Daicel Chiralpak IA, IB or IC.
Optical rotations were recorded on a Jasco DIP-1000 polarimeter. Analytical thin layer chromatography
(TLC) was performed with Merck pre-coated TLC plates, silica gel 60F-254, layer thickness 0.25 mm.
Flash chromatography separations were performed on Merk 60 (0.040-0.063 mm) mesh silica gel.

Catalysts were synthesized according to the report procedure.’
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Amino-thiocabamate 9h

71%; light yellow solid, [a]& +35.9 (¢ 1.6, CH,Cly); IR (KBr): 2934, 1591, 1463, 1257, 1181, 1090 cm™;
'"H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned) (400 MHz,
CDCl): & 8.84 (d, J = 3.1 Hz, 1H), 8.11 (d, J = 8.2 Hz, 1H), 7.97-7.94 (m, 1H), 7.69-7.67 (m, 2H),
7.49-7.35 (m, 2H), 7.25-7.20 (m, 2H), 6.53 (d, J = 8.3 Hz, 2H), 5.88-5.80 (m, 1H), 5.18-5.02 (m, 2H),
3.90-3.69 (m, 4H), 3.23 (d, J = 8.4 Hz, 1H), 2.95-2.82 (m, 2H), 2.64-2.59 (m, 2H), 2.21-2.06 (m, 2H),
1.90-1.77 (m, 1H), 1.55-1.24 (m, 3H), 1.15-1.10 (m, 6H); °C NMR (100 MHz, CDCls): & 190.3, 155.4,
149.7, 148.6, 145.2, 140.5, 130.1, 128.9, 128.7, 126.3, 126.1, 124.4, 120.2, 114.8, 104.7, 81.4, 64.1, 60.2,
49.5, 49.0, 40.7, 28.2, 26.3, 23.5, 14.5; HRMS (ESI) caled for C30H3sN303S m/z [M + H]": 518.2472;
found: 518.2495.
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Amino-thiocabamate 9i

77%:; White solid, [a]% +60.5 (¢ 3.0, CH,CL,); IR (KBr): 2936, 1594, 1522, 1461, 1258, 1178, 1113 cm™;
'H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned) (400 MHz,
CDCls): & 8.80 (d, J = 4.2 Hz, 1H), 8.08 (d, J = 8.2 Hz, 1H), 7.89-7.79 (m, 2H), 7.65-7.61 (m, 1H),
7.45-7.28 (m, 2H), 7.25-7.14 (m, 2H), 6.49 (d, J = 7.9 Hz, 2H), 5.89-5.81 (m, 1H), 5.14-5.00 (m, 2H),
3.92-3.72 (m, 3H), 3.50-3.34 (m, 2H), 3.24-3.20 (m, 1H), 2.94-2.75 (m, 2H), 2.62-2.54 (m, 1H),
2.26-2.12 (m, 1H), 1.86-1.73 (m, 1H), 1.60-1.30 (m, 8H), 0.82-0.75 (m, 6H); *C NMR (100 MHz,
CDCls): 6 190.3, 155.6, 149.6, 148.6, 145.1, 140.4, 130.0, 128.9, 128.6, 126.2, 126.1, 124.5, 120.3, 114.7,
114.1, 104.7, 81.3, 69.9, 60.2, 49.3, 48.8, 40.6, 28.2, 26.2, 23.6, 22.2, 10.3; HRMS (ESI) calcd for
C3,H4N303S m/z [M + H]™: 546.2785; found: 546.2772.

RMOH LiAIH4, THF R\MOH MsCI, EtsN R\/\/\/OMS
0°C,2h 1h
(@]
A B C

NsN H2, K2CO3

DMF,90°C . R._~_~_NHNs
12h
7

General Procedure for the Preparation of amide 7

To a solution of ester A (1.0 mmol, 1.0 eq) in THF (10 mL) was added LiAlH4 (76 mg, 2.0 mmol, 2.0 eq)
at 0 °C under N,. The resulting mixture was stirred at 0 °C for 10 min and then was warmed to 25 °C and
stirred for another 3 h. After TLC revealed the absence of the starting material, the reaction was quenched
with crushed ice. The mixture was filtered through a thin pad of silica gel and eluted with EtOAc (20 mL).
The filtrate was concentrated in vacuo, which was used directly without further purification, or purified
by a short column (hexane/EtOAc 3:1) to give alcohol B.

To a solution of alcohol B (1.0 mmol, 1.0 eq) and triethylamine (418 uL, 3.0 mmol, 3.0 eq) in DCM (5
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mL) was added MsClI (116 pL, 1.5 mmol, 1.5 eq) at 0 °C. The resulting mixture was stirred at 0 °C for 10
min and then was warmed to 25 °C and stirred for another 2 h. After TLC revealed the absence of the
starting material, the reaction was quenched with water (4 mL) and extracted with DCM (3 x 5 mL). The
combined organic extracts were dried over Na,SOy, filtered and concentrated. The residue was purified by
flash column chromatography (hexane/EtOAc 3:1) to give the compound C.

A modified literature® procedure was used for the direct conversion of Ms-activated alcohols to the
corresponding 4-nitrobenzenesulfonamides. A solution of compound C (1.0 mmol, 1.0 eq), NsNH, (404
mg, 2.0 mmol, 2.0 eq) and K,CO3 (276 mg, 2.0 mmol, 2.0 eq) in DMF (5 mL) was stirred at 90 °C for 12
h. The reaction mixture was diluted with water (10 mL) and extracted with Et,O (3 x 15 mL). The
combined organic extracts were washed with water (3 x 10 mL) and brine, dried over Na;SO,, filtered
and concentrated. The residue was purified by flash column chromatography (DCM/hexane 2:1 to pure

DCM) to give the product 7.

©MNHNS

(E)-4-Nitro-N-(phenylbut-3-enyl)benzenesulfonamide (7a)

yellow solid, IR (KBr): 3263, 1530, 1351, 1226, 1162, 1091 Cm'l;lH NMR (400 MHz, CDCls): ¢ 8.25 (d,
J =8.8 Hz, 2H), 8.00 (d, J = 8.9 Hz, 2H), 7.8-7.20 (m, 5H), 6.34 (d, J = 15.9 Hz, 1H), 5.92 (dt, J = 15.7,
7.2 Hz, 1H), 4.90 (t, J = 6.0 Hz, 1H), 3.18 (dt, J = 6.3 Hz, 2H), 2.38 (dt, J = 6.4 Hz, 2H); *C NMR (100
MHz, CDCl;): 6 149.9, 145.9, 136.5, 133.6, 128.6, 128.2, 127.7, 126.0, 124.9, 124.3, 42.7, 33.1; HRMS
(ESI) calcd for Ci6HisN,O4S m/z [M — H] : 331.0758; found: 331.0749.

F

(E)-N-[4-(4-Fluorophenyl)but-3-enyl]-4-Nitrobenzenesulfonamide (7b)

yellow solid, IR (KBr): 3264, 1529, 1350, 1229, 1161, 1090 cm™'; 'H NMR (500 MHz, CDCL): & 8.29 (d,
J=8.8 Hz, 2H), 8.02(d, J = 8.8 Hz, 2H), 7.19 (dd, J = 8.8, 1.9 Hz, 2H), 6.84 (dd, J = 8.9 Hz, 2H), 6.32 (d,
J=15.8 Hz, 1H), 6.32 (dt, J = 15.8, 7.0 Hz, 1H), 5.16 (t, J = 6.3 Hz, 1H), 3,16 (dt, J = 6.3 Hz, 2H), 2.38
(dt, J = 6.3 Hz, 2H); '>C NMR (125 MHz, CDCl3): & 162.2 (d, J = 246.0 Hz), 149.9, 145.8, 132.7 (d, J =
2.7 Hz), 132.2, 128.2, 127.5 (d, J = 8.2 Hz), 124.8 (d, J = 1.8 Hz), 124.3, 115.4 (d, J = 21.9 Hz), 42.7,
33.0; HRMS (ESI) caled for C16H14FN>O4S m/z [M — H] : 349.0664; found: 349.0664.

/@/\/\/NHNS
of

(E)-N-[4-(4-Chlorophenyl)but-3-enyl]-4-Nitrobenzenesulfonamide (7c)
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Yellow solid, IR (KBr): 3269, 1530, 1426, 1350, 1161, 1091 cm™; "H NMR (400 MHz, CDCls): 8.29 (d,
J = 8.8 Hz, 2H), 8.02 (d, J = 8.6 Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 6.32 (d, J =
15.9 Hz, 1H), 5.96 (dt, J = 15.7, 7.2 Hz, 1H), 4.99 (t, J = 5.8 Hz, 1H), 3.17 (dt, J = 6.4 Hz, 2H), 2.39 (dt,
J = 6.4 Hz, 2H); >C NMR (100 MHz, CDCls): & 150.0, 145.8, 135.0, 133.3, 132.3, 128.7, 128.2, 127.3,
125.7, 124.3, 42.6, 33.1; HRMS (ESI) calcd for C;¢H4CIN,O4S m/z [M — HJ: 365.0368; found:
365.0368.

/@/\/\/NHNS
Br

(E)-N-[4-(4-Bromophenyl)but-3-enyl]-4-Nitrobenzenesulfonamide (7d)

yellow solid; IR (neat): 3270, 3100, 1528, 1346, 1162, 1089 cm'l; "H NMR (400 MHz, CDCl;): 8.32 (d, J
= 8.8 Hz, 2H), 8.03 (d, J = 8.9 Hz, 2H), 7.41 (d, J = 8.4 Hz, 2H), 7.12 (d, J = 8.4 Hz, 2H), 6.32 (d, J =
15.8 Hz, 1H), 5.96 (dt, J=15.8, 7.1 Hz, 1H), 4.73 (brs, 1H), 3.19 (dt, J = 6.5 Hz, 2H), 2.40 (ddt, J = 6.4,
1.2 Hz, 2H); °C NMR (100 MHz, CDCls): & 150.1, 145.9, 135.4, 132.5, 131.7, 128.2, 127.6, 125.8,
124.4, 121.5, 42.6, 33.2; HRMS (ESI) caled for CicH14BrN,O4sS m/z [M — HJ: 408.9863; found:
408.9857.

/@/\/\/NHNS

(E)-4-Nitro-N-(4-p-tolylbut-3-enyl)benzenesulfonamide (7¢)

Yellow solid; IR (neat): 3246, 1528, 1348, 1312, 1163, 1092 cm™; "H NMR (400 MHz, CDCl5): 8.22 (d,
J = 8.9 Hz, 2H), 8.00 (d, J = 8.9 Hz, 2H), 7.11 (d, J = 8.2 Hz, 2H), 7.06 (d, J = 8.2 Hz, 2H), 6.30 (d, J =
15.9 Hz, 1H), 5.86 (dt, J = 15.7, 7.2 Hz, 1H), 5.10 (t, J = 5.9 Hz, 1H), 3.17 (dt, J = 6.3 Hz, 2H), 2.37 (ddt,
J =6.5, 1.1 Hz, 2H), 2.32 (s, 3H); BC NMR (100 MHz, CDCls): 6 149.8, 145.8, 137.5, 133.7, 133.3,
129.2, 128.1, 125.9, 124.3, 123.9, 42.8, 33.0, 21.1; HRMS (ESI) calcd for C;7H;7N,04S m/z [M — H] :
345.0915; found: 345.0904.

H,CO

(E)-N-[4-(4-methoxyphenyl)but-3-enyl]-4-nitrobenzenesulfonamide (7f)

Yellow solid; IR (KBr): 3244, 1605, 1530, 1351, 1232, 1160 cm™; "H NMR (400 MHz, CDCls): 8.23 (d,
J=28.9 Hz, 2H), 7.99 (d, J = 9.0 Hz, 2H), 7.14 (d, J = 8.7 Hz, 2H), 6.78 (d, J = 8.8 Hz, 2H), 6.27 (d, J =
16.0 Hz, 1H), 5.76 (dt, J = 15.8, 7.3 Hz, 1H), 5.09 (t, J = 5.9 Hz, 1H), 3.79 (s, 3H), 3.16 (dt, J = 6.3 Hz,
2H), 2.35 (dt, J = 6.4 Hz, 2H); °C NMR (100 MHz, CDCl3): § 159.2, 149.8, 145.8, 132.8, 129.3, 128.2,

127.1,124.2,122.7, 113.9, 55.2, 42.8, 33.0; HRMS (ESI) caled for C;7H;7N,0sS m/z [M — H] : 361.0864;
S5



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

found: 361.0862.

©/\/\/NHNS

Cl
(E)-N-[4-(3-Chlorophenyl)but-3-enyl]-4-Nitrobenzenesulfonamide (79)
Yellow solid, IR (KBr): 3239, 1529, 1422, 1348, 1310, 1162, 1092 cm™; '"H NMR (400 MHz, CDCls):
8.27 (d, J= 8.9 Hz, 2H), 7.99 (d, J = 9.0 Hz, 2H), 7.20-7.08 (m, 4H), 6.29 (d, J = 16.0 Hz, 1H), 5.98 (dt, J
=15.7,7.0 Hz, 1H), 5.18 (t, J = 5.9 Hz, 1H), 3.16 (dt, J = 6.5 Hz, 2H), 2.35 (ddt, J = 6.4, 1.1 Hz, 2H); °C
NMR (100 MHz, CDCls): 6 149.9, 145.7, 138.4, 134.4, 132.1, 129.8, 127.5, 126.7, 125.9, 124.32, 124.28,
42.6, 33.0; HRMS (ESI) calcd for C;sH4CIN,O4S m/z [M — H] : 365.0368; found: 365.0366.

AN NHNs

(E)-4-Nitro-N-(4-m-tolylbut-3-enyl)benzenesulfonamide (7h)

Yellow solid, IR (KBr): 3279, 1607, 1529, 1350, 1161, 1090 cm™; '"H NMR (300 MHz, CDCl;): 8.21 (dd,
J = 8.9 Hz, 2H), 8.01 (d, J = 9.0 Hz, 2H), 8.01 (dd, J = 8.8, 1.7 Hz, 1H), 7.03-7.00 (m, 3H), 6.30 (d, J =
15.9 Hz, 1H), 5.94 (dt, J = 15.8, 7.1 Hz, 1H), 5.40 (t, J = 5.9 Hz, 1H), 3.17 (dt, J = 6.4 Hz, 2H), 2.38 (dt,
J = 6.6 Hz, 2H), 2.30 (s, 3H); °C NMR (100 MHz, CDCls): & 149.7, 145.6, 138.0, 136.4, 133.2, 128.29,
128.25, 128.1, 126.6, 124.9, 124.1, 123.0, 42.7, 32.9, 21.1; HRMS (ESI) calcd for C;;H;7N,O04S m/z [M —
H]: 345.0915; found: 345.0911.

A NHNs

OCH,4

(E)-N-[4-(3-methoxyphenyl)but-3-enyl]-4-nitrobenzenesulfonamide (7i)

Yellow solid, IR (KBr): 3258, 1606, 1528, 1350, 1162, 1050 cm™; "H NMR (300 MHz, CDCls): & 8.26 (d,
J = 8.8 Hz, 2H), 8.00 (d, J = 9.0 Hz, 2H), 8.26 (d, J = 8.8 Hz, 1H), 6.83-6.74 (m, 3H), 6.32 (d, J = 15.8
Hz, 1H), 5.92 (dt, J = 15.6, 7.1 Hz, 1H), 5.02 (t, J = 5.9 Hz, 1H), 3.79 (s, 3H), 3.18 (dt, J = 6.2 Hz, 2H),
2.38 (dt, J = 6.4 Hz, 2H); °C NMR (75 MHz, CDCls): 8 159.7, 149.9, 145.8, 137.9, 133.4, 129.6, 128.2,
125.4, 124.3, 119.7, 112.9, 111.7, 55.2, 42.7, 33.0; HRMS (ESI) calcd for C;7;H;7N,OsS m/z [M — H]:
361.0864; found: 361.0862.
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©i\/\/NHNS

(E)-4-Nitro-N-(4-o-tolylbut-3-enyl)benzenesulfonamide (7))

Light yellow solid, IR (KBr): 3254, 1609, 1530, 1349, 1155, 1057 cm™; '"H NMR (400 MHz, CDCls):
8.26 (d, J = 8.9 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 7.29 (dd, J = 7.6, 2.0 Hz, 1H), 7.17-7.10 (m, 3H), 6.30
(d, J = 15.7 Hz, 1H), 5.86 (dt, J = 15.6, 7.0 Hz, 1H), 5.26 (t, J = 5.9 Hz, 1H), 3.21 (dt, J = 6.4 Hz, 2H),
2.38 (dt, J = 6.8, 1.2 Hz, 2H), 2.29 (s, 3H); °C NMR (100 MHz, CDCl;): § 149.8, 145.7, 135.5, 134.9,
131.1, 130.2, 128.1, 127.5, 126.3, 126.0, 125.2, 124.2, 42.8, 33.3, 19.6; HRMS (ESI) calcd for
C17H17N,04S m/z [M — H] = 345.0915; found: 345.0913.

NHNS

(E)-N-[4-(naphthalene-2-yl)but-3-enyl]-4-nitrobenzenesulfonamide (7k)

Yellow solid, IR (KBr): 3248, 1531, 1348, 1305, 1155, 1061 cm™; 'H NMR (300 MHz, CDCls):
8.31-8.21 (m, 2H), 7.99 (d, J = 8.9 Hz, 2H), 7.80-7.72 (m, 3H), 7.58 (s, 1H), 7.49-7.41 (m, 3H), 6.51 (d, J
=16.0 Hz, 1H), 6.06 (dt, J = 15.6, 7.1 Hz, 1H), 4.94 (t, J = 5.9 Hz, 1H), 3.21 (dt, J = 6.2 Hz, 2H), 2.44 (dt,
J = 6.4 Hz, 2H); BC NMR (75 MHz, CDCls): & 163.4, 149.9, 145.8, 133.9, 133.7, 133.5, 132.9, 128.3,
128.2, 127.9, 127.6, 126.4, 126.0, 125.3, 124.3, 123.1, 42.7, 33.2; HRMS (ESI) calcd for C,0H7N204S
m/z [M —H] : 381.0915; found: 381.0917.

S A NHNs
<\J/\/\/

(E)-4-Nitro-N-[4-(thiophen-2-yl)but-3-enyl]benzenesulfonamide (71)

Yellow solid, IR (KBr): 3271, 1523, 1422, 1350, 1167, 1072 cm'l; 'H NMR (300 MHz, CDCl3): 6 8.30 (d,
J=8.9 Hz, 2H), 8.03 (d, J = 8.9 Hz, 2H), 7.11 (d, J = 5.1 Hz, 1H), 6.92 (dd, J = 5.1, 3.6 Hz, 1H), 6.84 (d,
J=3.3 Hz, 1H), 6.48 (d, J = 15.6 Hz, 1H), 5.86 (dt, J = 15.6, 7.2 Hz, 1H), 4.90 (t, J = 5.9 Hz, 1H), 3.17
(dt, J = 6.2 Hz, 2H), 2.38 (dt, J = 6.3, 1.0 Hz, 2H); '3C NMR (75 MHz, CDCly): & 149.9, 145.8, 141.5,
128.2, 127.4, 126.7, 125.5, 124.6, 124.4, 124.1, 42.6, 33.0; HRMS (ESI) calcd for C;4H;3N,04S, m/z [M
—H]: 337.0322; found: 337.0310.

AN NHN
(/j/\/\/ S
S

(E)-4-Nitro-N-[4-(thiophen-2-yl)but-3-enyl]benzenesulfonamide (7m)
Yellow solid, IR (KBr): 3259, 1525, 1423, 1350, 1167, 1091 cm'l; 'H NMR (500 MHz, CDCl5): 6 8.31 (d,
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J=8.6 Hz, 2H), 8.03 (d, J = 8.8 Hz, 2H), 7.24 (d, = 4.6 Hz, 1H), 7.07 (d, J = 5.2 Hz, 2H), 6.38 (d, J =
15.8 Hz, 1H), 5.79 (dt, J = 15.1, 7.3 Hz, 1H), 4.73 (t, J = 5.8 Hz, 1H), 3.17 (dt, J = 6.2 Hz, 2H), 2.37 (dt,
J = 6.6 Hz, 2H); '>C NMR (100 MHz, CDCl3): § 150.0, 146.0, 139.1, 128.3, 128.0, 126.3, 124.7, 124.6,
124.4,121.9, 42.7, 33.1; HRMS (ESI) calcd for C14H13N>04S, m/z [M — H] : 337.0322; found: 337.0319.

~X~_ NHNs

(E)-N-(Hex-3-enyl)-4-nitrobenzenesulfonamide (7n)

yellow solid, IR (KBr): 3278, 2962, 1531, 1350, 1161, 1091 cm'l; "H NMR (400 MHz, CDCls): 6 8.31 (d,
J=9.0 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 5.46-5.39 (m, 1H), 5.31 (t, J = 5.9 Hz, 1H), 5.20-5.12 (m, 1H),
3.00 (dt, J = 6.8 Hz, 2H), 2.12 (dt, J = 6.8, 1.0 Hz, 2H), 1.88 (ddt, J = 7.4, 1.1 Hz, 2H), 0.85 (t, J = 7.4 Hz,
3H); *C NMR (100 MHz, CDCl3): & 149.8, 145.8, 135.8, 128.1, 124.2, 123.8, 42.8, 32.3, 25.2, 13.2;
HRMS (ESI) calcd for C1,H;sN,O4S m/z [M — H] : 283.0758; found: 283.0760.

General Procedure for the Bromoamidation. To a solution of amide 7 (0.1 mmol, 1.0 equiv), catalyst
9h (0.01 mmol, 0.1 equiv) in the corresponding solvent (0.02 M) at corresponding temperature in dark
under N, was added brominating source (0.12 mmol, 1.2 equiv). The resulting mixture was stirred at that
temperature and monitored by TLC. The reaction was quenched with saturated Na,SO3 (2.0 mL) and then
was warmed to 25 °C. The solution was diluted with water (3.0 mL) and extracted with CH,Cl, (3 x 5
mL). The combined extracts were washed with brine (5.0 mL), dried (MgSQ,), filtered and concentrated
in vacuo. The residue was purified by flash column chromatography (CH,Cly/hexane 2:1) to yield the

corresponding pyrrolidine 8.

Br

3.
O

(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-phenylpyrrolidine (8a)
White solid, [a]¥ +104.4 (¢ 0.3, CH,Cl,, 90% ee); IR (KBr): 2936, 1527, 1349, 1166, 1095, 1019 cm™';
'H NMR (500 MHz, CD,Cl,): & 8.35 (d, J = 8.9 Hz, 2H), 8.03 (d, J = 8.9 Hz, 2H), 7.38-7.32 (m, 5H),
5.08 (s, 1H), 4.26 (d, J = 4.4 Hz, 1H), 3.88 (ddd, J =9.4, 8.2, 1.2 Hz, 1H), 3.63 (ddd, J = 16.4, 10.1, 7.0
Hz, 1H), 2.46-2.39 (m, 1H), 2.09 (ddd, J = 14.5, 6.3, 1.2 Hz); °C NMR (125 MHz, CD,Cl,): & 150.7,
142.9, 140.2, 129.3, 129.1, 128.6, 126.3, 124.5, 73.4, 54.6, 47.5, 33.4; HRMS (EI) calcd for
Ci6HsBrN2O4S m/z [M]": 409.9930; found: 409.9929. HPLC (Daicel Chiralpak IA, i-PrOH/hexane =
35/65, 0.42 mL/min, 230 nm) t; = 20.7 min (minor), t, = 36.7 min (major).
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1 20.172 20229267 587466 49.841 61.776
2 36.337 20358166 363488 50.159 38.224
Total 40587432 950954 100.000 100.000
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Detector A Chl 230mm min
Peak# Ret. Time Area Height Area % Height %
1 20.704 379148 6903 4.801 6.586
2 36.700 7518845 97923 05.199 93.414
Total 7897993 104826 100.000 100.000
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(2S,3R)-3-Bromo-2-(4-fluorophenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8b)
White solid, [a]¥ +62.5 (¢ 0.2, CH,Cl,, 91% ee); IR (KBr): 3109, 1526, 1351, 1169, 1095, 1019 cm’;

'H NMR (400 MHz, CDCls): & 8.39 (d, J = 9.0 Hz, 2H), 8.06 (d, J = 8.9 Hz, 2H), 7.34 (dd, J = 8.3, 5.1
Hz, 2H), 7.07 (dd, J = 8.6 Hz, 2H), 5.09 (s, 1H), 4.23 (d, J = 4.2 Hz. 1H), 3.92 (ddd, J=9.3, 8.0, 1.3 Hz,
1H), 3.63 (ddd, J = 15.8, 9.5, 6.4 Hz, 1H), 2.44-2.37 (m, 1H), 2.11 (ddd, J = 14.5, 6.4, 1.2 Hz, 1H); "°C
NMR (100 MHz, CDCl3): § 162.6 (d, J = 246.4 Hz), 150.4, 142.4, 135.5 (d, J = 2.9 Hz), 129.0, 127.7 (d,
J=18.0 Hz), 124.2, 115.9 (d, J = 21.1 Hz), 72.6, 53.9, 47.1, 32.9; HRMS (EI) calcd for C;sH4FBrN,0,4S
m/z [M]": 427.9836; found: 427.9826. HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 40/60, 0.5 mL/min,

254 nm), t; = 16.5 min (minor), t; = 23.7 min (major).
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Detector A Ch2 254mm
Peak# Ret. Time Area Height Area % Height %
1 16.505 9273074 258734 50.165 537.256
2 23.817 9212169 193154 49.835 42.744
Total 18485243 451887 100.000 100.000
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0 10 15 20 25 30 35 40
Detector A Ch2 254nm min
Peak# Ret. Time Area Height Area % Height %
1 16.475 474843 12779 4.273 5,299
2 23.733 10637211 228384 95.727 94.701
Total 11112054 241163 100.000 100.000
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(2R,3S)-3-Bromo-2-(4-fluorophenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (ent-8b)
[a]® —56.7 (c 0.3, CH,Cl,, 83% ee); HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 40/60, 0.5 mL/min,

254 nm), t; = 16.7 min (major), t, = 23.5 min (minor).
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0 5 10 15 20 25 30 35 40
Detector A Chl 230mm min
Peak# Ret. Time Area Height Area % Height %
1 16.503 8059041 224119 50.190 S%235
2 23.815 7998026 167458 49.810 42.765
Total 16057067 391577 100.000 100.000
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Detector A Chl 230nm e
Peak# Ret. Time Area Height Avea % Height %
1 16.720 15741810 510237 91.480 93213
2 24.539 1466169 32 8.520 6.787
Total 17207979 547389 100.000 100.000
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(2S,3R)-3-Bromo-2-(4-chlorophenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8c)
White solid, [a]¥ +34.5 (c 0.2, CH,Cly, 92% ee); IR (KBr): 2943, 1526, 1347, 1165, 1094, 1012 cm’;

'H NMR (400 MHz, CD,Cl,): & 8.37 (d, J = 8.8 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 7.36 (d, J = 8.5 Hz,
2H), 7.30 (d, J = 8.5 Hz, 2H), 5.04 (s, 1H), 4.22 (d, J = 4.1 Hz, 1H), 3.88 (ddd, J = 9.3, 7.9, 1.4 Hz, 1H),
3.60 (ddd, J = 16.0, 9.5, 6.4 Hz, 1H), 2.42-2.33 (m, 1H), 2.10 (ddd, J = 14.5, 6.4, 1.2 Hz); >*C NMR (100
MHz, CD,Cl,): & 150.8, 142.6, 139.0, 134.5, 129.42, 129.35, 127.9, 124.7, 72.9, 53.8, 47.6, 33.4; HRMS
(EI) calcd for Ci¢H14CIBrN,O4S m/z [M]+: 443.9541; found: 443.9553. HPLC (Daicel Chiralpak IA,

i-PrOH/hexane = 35/65, 0.5 mL/min, 254 nm) t; = 19.4 min (minor), t; = 29.4 min (major).

S11



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

mAU
A 3 Det.A Ch2
4 \ & o
i l|o &
[ =]
100+ [ i
§ M N
I
i r \ A
| |I |I| / !
i /o / K
0 & B A8 ! T
T T | T T T | T T T T | T T T | T T T T ‘ T T | T T | T T T T
0 L5 10 15 20 25 30 35 40
Detector A Ch2 254mm il
Peak# Ret. Time Area Height Area % Height %
1 19.904 5219477 151010 50.076 60.188
2 30.202 5203672 99888 49924 39.812
Total 10423149 250897 100.000 100.000
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Detector A Ch2 254mm
Peak# Ret. Time Area Height Area % Height %o
1 19.389 438313 12437 4.124 5.946
2 29.366 10189408 196748 95.876 94.054
Total 10627721 209185 100.000 100.000

Br
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(2S,3R)-3-Bromo-2-(4-bromophenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8d)
White solid, [a]¥ +92.0 (¢ 0.2, CH,Cl,, 86% ee); IR (KBr): 2925, 1528, 1350, 1165, 1094, 1018 cm™;
'H NMR (400 MHz, CDCl3): & 8.40 (d, J = 9.0 Hz, 2H), 8.06 (d, J = 8.9 Hz, 2H), 7.52 (d, J = 8.6 Hz, 2H),
7.24(d, J = 8.2 Hz, 2H), 5.05 (s, 1H), 4.22 (d, J = 4.3 Hz, 1H), 3.92 (ddd, J = 9.4, 8.2, 1.2 Hz, 1H), 3.62
(ddd, J=15.8, 9.5, 6.4 Hz, 1H), 2.44-2.35 (m, 1H), 2.11 (ddd, J = 14.4, 6.4, 1.2 Hz); '*C NMR (100 MHz,
CDCl3): 6 150.4, 142.3, 138.8, 132.1, 129.0, 127.6, 124.3, 122.5, 72.7, 53.5, 47.1, 33.0; HRMS (EI) calcd
for C16H14BraN204S m/z [M]": 487.9036; found: 487.9043. HPLC (Daicel Chiralpak IA, i-PrOH/hexane =

35/65, 0.5 mL/min, 254 nm) t; = 20.0 min (minor), t; = 30.9 min (major).
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Detector A Ch2 254mm
Peak# Ret. Time Area Height Area % Height %
1 19.252 1980484 69551 49,983 59.498
2 29.578 1951828 47346 50.017 40.502
Total 3962311 116897 100.000 100.000
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Detector A Ch2 254mm Fin
Peak# Ret. Time Area Height Area % Height %
1 19.973 804773 20687 7.070 9.798
2 30.901 10577691 190444 92.930 90.202
Total 11382465 211131 100.000 100.000

Br
Ns
(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-p-tolylpyrrolidine (8e)
White solid, [a]¥ +78.4 (c 0.3, CH,Cl,, 86% ee); IR (KBr): 3110, 1523, 1346, 1165, 1093, 1018 cm’;

'H NMR (400 MHz, CDCls): & 8.36 (d, J = 8.9 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 7.21 (d, J = 8.2 Hz, 2H),
7.16 (d, J = 8.2 Hz, 2H), 5.09 (s, 1H), 4.25 (d, J = 4.2 Hz, 1H), 3.90 (ddd, J =9.4, 8.1, 1.3 Hz, 1H), 3.54
(ddd, J = 15.8, 9.4, 6.4 Hz, 1H), 2.49-2.40 (m, 1H), 2.34 (s, 3H), 2.10 (ddd, J = 14.5, 6.4, 1.3 Hz); °C
NMR (100 MHz, CDCls): 6 150.2, 142.8, 138.3, 136.7, 1219.6, 129.0, 125.8, 124.1, 73.0, 54.3, 47.1, 33.0,
21.1; HRMS (EI) caled for C;7H;7BrN,O4S m/z [M]+: 424.0087; found: 424.0075. HPLC (Daicel
Chiralpak IA, i-PrOH/hexane = 35/65, 0.5 mL/min, 230 nm) t; = 18.3 min (minor), t, = 26.7 min (major).
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Peak# Ret. Time Area Height Area % Height %
1 18.265 11053303 243379 49.895 58.629
2 26.698 11099720 171740 50.105 41.371
Total 22153023 415119 100.000 100.000
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0 5 10 15 20 25 30 35 40
min
Detector A Chl 230mm
Peak# Ret. Tume Area Height Area % Height %
1 18.303 610813 21729 7.160 10.652
2 26.749 7920599 182259 92.840 §9.348
Total 8531411 203989 100.000 100.000
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(2S,3R)-3-Bromo-2-(4-methoxyphenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8f)

White solid, [a]% +19.1 (¢ 0.4, CH,Cly, 47% ee); IR (KBr): 2956, 1526, 1345, 1253, 1166, 1092 cm™;
'H NMR (400 MHz, CDCl3): & 8.37 (d, J = 8.9 Hz, 2H), 8.03 (d, J = 9.0 Hz, 2H), 7.24 (d, J = 8.3 Hz, 2H),
6.88 (d, J = 8.8 Hz, 2H), 5.08 (s, 1H), 4.23 (d, J = 4.2 Hz, 1H), 3.89 (ddd, J = 9.3, 8.2, 1.2 Hz, 1H), 3.81
(s, 3H), 3.64 (ddd, J = 15.8, 9.4, 6.4 Hz, 1H), 2.49-2.40 (m, 1H), 2.10 (ddd, J = 14.5, 6.4, 1.2 Hz); "°C
NMR (100 MHz, CDCls): § 159.6, 150.2, 142.8, 131.7, 129.0, 127.2, 124.1, 114.3, 72.7, 55.4, 54.3, 47.1,
33.0; HRMS (EI) caled for C;7H;7BrN,OsS m/z [M]+: 440.0036; found: 440.0039. HPLC (Daicel
Chiralpak IA, i-PrOH/hexane = 35/65, 0.5 mL/min, 230 nm) t; = 22.8 min (minor), t; = 35.3 min (major).
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Detector A Chl 230nm min
Peak# Ret. Time Area Height Area % Height %
1 22.985 40976189 657040 50.223 58.872
2 35.705 40612940 459013 49.777 41.128
AU Total 81589129 1116054 100.000 100.000
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0 5 10 15 20 25 30 35 40 45
Detector A Chl 230mm min
Peak# Ret. Time Area Height Area % Height %
1 22.799 6917877 181264 26.476 35.666
2 35.264 19211472 326963 73.524 64.334
Total 26129349 S08226 100.000 100.000
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(2S,3R)-3-Bromo-2-(3-chlorophenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8g)

White solid, [a]% +34.6 (¢ 0.3, CH,Cl, 77% ee); IR (KBr): 2941, 1528, 1350, 1162, 1095, 1011 cm™;
"H NMR (400 MHz, CDCl5): & 8.39 (d, J = 8.8 Hz, 2H), 8.05 (d, J = 8.9 Hz, 2H), 7.31-7.25 (m, 4H), 5.07
(s, 1H), 4.24 (d, J = 4.3 Hz, 1H), 3.92 (ddd, J = 9.3, 8.2, 1.2 Hz, 1H), 3.64 (ddd, J = 15.9, 9.5, 6.4 Hz, 1H),
2.47-2.38 (m, 1H), 2.12 (ddd, J = 14.3, 6.3, 1.0 Hz, 1H); *C NMR (100 MHz, CDCls): & 150.4, 142.4,
141.6, 135.0, 130.2, 129.0, 128.7, 124.2, 72.5, 53.5, 47.2, 33.1; HRMS (EI) calcd for C;¢H4CIBrN,O4S
m/z [M]": 443.9541; found: 443.9550. HPLC (Daicel Chiralpak 1A, i-PrOH/hexane = 35/65, 0.5 mL/min,

230 nm) t; = 17.1 min (minor), t; = 25.9 min (major).
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Detector A Chl 230mm min
Peak# Ret. Time Area Height Area % Height %
1 17.616 15386943 591935 50.103 58.848
2 26.168 15323979 413938 49.897 41.152
Tota 30710923 1005873 100.000 100.000
1AU
§ s Det. A Cht
flm'
— | 1€
100- | i
: ‘|| II I|
|
7 |
i " I| ||
0 | ‘l B [
| || = [
7 4 o | |
} [ \ J \
T S\ , J Ny
_100_ T T T T | T T T | T T T T | )IT T T | T T T | T T T T | T
0 5 0 15 20 25 30
Detector A Chl 230mm min
Peak# Ret Time Area Height Area % Height %
1 17.115 1457176 42367 11.581 15.372
2 25.854 11125443 233251 88.419 84.628
Total 12582619 275618 100.000 100.000
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(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-m-tolylpyrrolidine (8h)

White solid, [a]¥ +52.8 (¢ 1.0, CH,Cl,, 84% ee); IR (KBr): 2930, 1527, 1348, 1310, 1165, 1094 cm™;
'H NMR (500 MHz, CDCls): & 8.36 (d, J = 8.8 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 7.24 (d, J = 7.6 Hz, 1H),
7.11 (dd, J=7.9 Hz, 3H), 5.09 (s, 1H), 4.26 (d, J = 3.8 Hz, 1H), 3.91 (dt, J=9.5, 1.3 Hz, 1H), 3.64 (ddd,
J=158,9.3, 6.4 Hz, 1H), 2.49-2.34 (m, 1H), 2.34 (s, 3H), 2.11 (ddd, J = 14.5, 6.3, 1.3 Hz, 1H); °C
NMR (125 MHz, CDCls): & 150.2, 142.7, 139.5, 138.7, 129.1, 128.9, 128.8, 126.5, 124.1, 123.0, 73.1,
54.2, 33.0, 21.4; HRMS (EI) calcd for Ci7H;7BrN,O4S m/z [M]": 424.0087; found: 424.0086. HPLC
(Daicel Chiralpak IA, i-PrOH/hexane = 35/65, 0.5 mL/min, 254 nm) t; = 14.1 min (minor), t, = 22.8 min

(major).
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Detector A Ch2 254nm min
Peak# Ret. Time Area Height Area % Height %
1 14.547 19804410 669624 50.062 59.350
2 24.009 19755176 458635 49.938 40.650
Total 39559585 1128259 100.000 100.000
mAU
] (. § Det. A Ch2
200+ rﬁﬁ
] If l\
100+ \
] 3 I
- ¥ |
;] /\u S
T ‘ T T | T T T | T T | T T T | T T T T | T T T T
0 5 10 15 20 25 30 35
Detector A Ch2 254mm min
Peak# Ret. Time Area Height Area % Height %
1 14.104 887130 28256 7.957 10.907
2 22.758 10262613 230812 92.043 89.093
Total 11149743 259068 100.000 100.000
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(2S,3R)-3-Bromo-2-(3-methoxyphenyl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8i)

White solid, [a]Z +67.1 (c 0.6, CH,Cl,, 86% ee); IR (KBr): 2971, 1606, 1529, 1353, 1164, 1092 cm’;
'H NMR (500 MHz, CDCls): & 8.37 (d, J = 9.0 Hz, 2H), 8.05 (d, J = 8.9 Hz, 2H), 7.29 (d, J = 7.6 Hz, 1H),
6.90 (d, J = 7.6 Hz, 1H), 6.85-6.83 (m, 2H), 5.10 (s, 1H), 4.27 (d, J = 3.8 Hz, 1H), 3.90 (dt, J = 9.5, 1.0
Hz, 1H), 3.81 (s, 3H), 3.66 (ddd, J = 15.8, 9.4, 6.3 Hz, 1H), 2.49-2.42 (m, 1H), 2.11 (ddd, J = 14.5, 6.3,
1.3 Hz, 1H); °C NMR (75 MHz, CDCls): & 160.0, 150.2, 142.7, 141.2, 130.0, 129.0, 124.1, 118.2, 113.3,
112.1, 55.3, 54.0, 47.1, 33.1; HRMS (EI) calcd for C;7H;7BrN,OsS m/z [M]": 440.0036; found: 440.0044.
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 50/50, 0.5 mL/min, 254 nm) t; = 17.5 min (minor), t, =

44.1 min (major).
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1 17.489 6366814 131957 50.596 67.477
2 44292 6216939 63602 49 404 32.523
Total 12583753 195559 100.000 100.000
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Detector A Ch2 254mm
Peak# Ret. Time Area Height Area % Height %o
1 17.534 672066 18262 7.087 15.145
2 44.053 8810535 102316 92913 84.855
Total 9482600 120577 100.000 100.000
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(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-o-tolylpyrrolidine (8j)
White solid, [a]% +30.0 (¢ 0.5, CH,Cl,, 62% ee); IR (KBr): 2974, 1526, 1354, 1159, 1093, 1009 cm™;

"H NMR (400 MHz, CDCls): & 8.39 (d, J = 8.9 Hz, 2H), 8.06 (d, J = 9.0 Hz, 2H), 7.33 (dd, J = 8.0, 1.9
Hz, 1H), 7.23-7.18 (m, 3H), 5.22 (s, 1H), 4.13 (d, J = 4.1 Hz, 1H), 3.96 (dd, J = 8.2 Hz, 1H), 3.68 (ddd, J
=15.4,9.2, 6.2 Hz, 1H), 2.52-2.42 (m, 1H), 2.39 (s, 3H), 2.13 (ddd, J = 14.4, 6.3, 1.0 Hz, 1H); °C NMR
(125 MHz, CDCls): 6 150.3, 142.6, 138.0, 134.4, 130.8, 129.0, 128.3, 126.5, 125.6, 124.2, 71.2, 53.0,
473, 32.8, 19.5; HRMS (EI) calcd for Ci7H7BrN,O4S m/z [M]+: 424.0087; found: 424.0085. HPLC
(Daicel Chiralpak IA, i-PrOH/hexane = 20/80, 0.5 mL/min, 254 nm) t; = 20.9 min (minor), t; = 23.2 min

(major).
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Tota 5901053 103753 100.000 100.000
mAU
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M) o
7 o) (A
& /\N
| [=]
- o
A\ k L
0 —
=250+
T T T | T T T T T T T T T T T | T T T T | T T T T ‘ T T T T | T T T
0 5 20 25 30 35
rin
Detector A Ch2 254mm
Peak# Ret. Time Area Height Area % Height %
1 20.935 1985316 53621 18.791 20.978
2 23.238 8579997 201987 81.209 79.022
Total 10565312 255608 100.000 100.000

(2S,3R)-3-Bromo-2-(naphthalene-2-yl)-1-(4-nitrophenylsulfonyl)pyrrolidine (8k)

White solid, [a]# +119.6 (¢ 0.2, CH,Cl,, 88% ee); IR (KBr): 3106, 1604, 1526, 1343, 1163, 1093 cm™';
'H NMR (400 MHz, CD,CL): & 8.34 (d, J = 8.9 Hz, 2H), 8.05 (d, J = 8.8 Hz, 2H), 7.86-7.83 (m, 3H),
7.81 (s, 1H), 7.52-7.50 (m, 2H), 7.39 (dd, J = 8.7, 1.9 Hz, 1H), 5.24 (s, 1H), 4.36 (d, J = 4.2 Hz, 1H), 3.97
(ddd, J =9.4, 8.0, 1.4 Hz, 1H), 3.70 (ddd, J = 16.0, 9.7, 6.4 Hz, 1H), 2.53-2.43 (m, 1H), 2.12 (ddd, J =
14.3, 6.4, 1.2 Hz, 1H); *C NMR (100 MHz, CD,Cl,): & 150.4, 142.7, 137.3, 133.2, 129.1, 128.8, 127.7,
126.8, 126.6, 125.3, 124.3, 123.7, 73.3, 54.1, 47.5, 33.2; HRMS (EI) calcd for Co0H;7BrN,04S m/z [M]':
460.0087; found: 460.0091. HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 35/65, 0.5 mL/min, 230 nm) t

=20.2 min (minor), t, = 35.1 min (major).
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1 20.707 25144314 622826 49741 61.564
2 36.565 25406459 388853 50.259 38436
Total 50550773 1011679 100.000 100,000
nAU
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min
Detector A Chl 230nm
Peak# Ret. Time Area Height Area % Height %o
1 20.275 3971515 118065 5.872 10.660
2 35.144 63665473 989435 94128 89.340
Total 67636988 1107500 100.000 100.000
Br
L :/ S
N
Ne  \/

(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-(thiophen-2-yl)pyrrolidine (8I)
White solid, [a]% +39.8 (¢ 0.5, CH,Cly, 70% ee); IR (KBr): 3110, 1527, 1350, 1311, 1166, 1094 cm™;

"H NMR (400 MHz, CDCl5): & 8.34 (d, J = 9.0 Hz, 2H), 8.01 (d, J = 8.9 Hz, 2H), 7.26-7.24 (m, 1H), 7.04
(ddd, J=3.5, 1.0 Hz, 1H), 6.98 (dd, J= 5.0, 3.5 Hz, 1H), 5.35 (s, 1H), 4.34 (d, J = 4.4 Hz, 1H), 3.82 (ddd,
J=94,8.0,1.3 Hz, 1H), 3.66 (ddd, J=15.8, 9.4, 6.4 Hz, 1H), 2.67-2.60 (m, 1H), 2.21 (ddd, J = 14.3, 6.4,
1.1 Hz, 1H); C NMR (100 MHz, CDCl3): & 150.2, 143.5, 142.9, 128.9, 127.3, 125.7, 125.6, 124.1, 69.1,
53.4, 46.6, 33.8; HRMS (EI) calcd for C4H;3BrN,O4S, m/z [M]+: 415.9495; found: 415.9495. HPLC
(Daicel Chiralpak IA, i-PrOH/hexane = 35/65, 0.5 mL/min, 254 nm) t; = 18.3 min (minor), t; = 29.4 min

(major).
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0 5 10 15 20 25 30 35 40
Detector A Ch2 254mm min
Peak# Ret. Time Area Height Area % Height %
1 17.715 21012368 821753 49972 62.241
2 28.897 21036264 498518 50.028 37.759
A7 1" e
mAU Total 42048632 1320271 100.000 100.000
! 8 Det.A ChZ
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0 5 10 15 20 25 30 35 40
min
Detector A Ch2 254mm
Peak# Ret. Time Area Height Area % Height %
1 18.267 2093745 71313 14.788 22.069
2 29.406 12064437 251820 85.212 77.931
Tortal 14158183 323133 100.000 100.000

Br

(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-(thiophen-3-yl)pyrrolidine (8m)

White solid, [a]¥ +66.4 (¢ 0.5, CH,Cl,, 84% ee); IR (KBr): 2925, 1528, 1465, 1349, 1167, 1096 cm™';
'H NMR (400 MHz, CDCls): & 8.35 (d, J = 9.3 Hz, 2H), 8.03 (d, J = 8.9 Hz, 2H), 7.32 (dd, J = 4.9, 3.0
Hz, 1H), 7.30-7.28 (m, 1H), 6.96 (dd, J = 4.9, 1.2 Hz, 1H), 5.15 (s, 1H), 4.32 (d, J = 4.3 Hz, 1H), 3.85
(ddd, J = 10.4, 8.2, 1.3 Hz, 1H), 3.63 (ddd, J = 16.3, 9.3, 6.4 Hz, 1H), 2.53-2.43 (m, 1H), 2.15 (ddd, J =
14.3, 6.4, 1.2 Hz, 1H); BC NMR (100 MHz, CDCls): 6 150.2, 142.7, 141.0, 129.0, 127.3, 125.2, 124.1,
122.8, 69.7, 52.9, 46.7, 33.6; HRMS (EI) calcd for Ci4H3BrN,O4S; m/z [M]": 415.9495; found: 415.9497.
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 35/65, 0.5 mL/min, 254 nm) t; = 18.6 min (minor), t; =

30.1 min (major).
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Detector A Ch2 254mm min
Peak# Ret. Time Area Height Area % Height %
1 17.998 8975468 327609 50.082 61.030
2 29.470 8946113 209192 49918 38.970
Tatal 1797215R1 S53A8N1 100 000 100 N0
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0 5 10 15 20 25 30 35
min
Detector A LNDZ Z34mm
Peak# Ret. Tine Area Height Area % Height %
1 18.606 846802 27686 7.648 11.765
2 30.119 10225121 207639 92.352 88.235
Total 11071923 235325 100.000 100.000
Br
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(2S,3R)-3-Bromo-2-ethyl-1-(4-nitrophenylsulfonyl)pyrrolidine (8n)
White solid, [a]% +29.5 (¢ 0.6, CH,Cl,, 86% ee); IR (KBr): 2974, 1529, 1351, 1163, 1092, 1000 cm™;

"H NMR (400 MHz, CDCls): & 8.39 (d, J = 9.0 Hz, 2H), 8.07 (d, J = 9.0 Hz, 2H), 4.22 (d, J = 4.4 Hz, 1H),
3.82 (dd, J=9.8, 4.5 Hz, 1H), 3.70 (ddd, J = 9.2, 8.0, 1.0 Hz, 1H), 3.38 (ddd, J = 15.7, 9.4, 6.3 Hz, 1H),
2.47-2.41 (m, 1H), 2.11 (ddd, J = 14.3, 6.3, 1.0 Hz, 1H), 1.95-1.87 (m, 1H), 1.53-1.46 (m, 1H), 1.01 (t, J
= 7.5 Hz, 3H); >C NMR (100 MHz, CDCls): & 150.3, 142.1, 129.1, 124.1, 72.5, 50.4, 46.6, 34.0, 30.2,
10.6; HRMS (EI) caled for C;2H;sBrN,O4S m/z [M]": 361.9930; found: 361.9927. HPLC (Daicel

Chiralpak 1A, i-PrOH/hexane = 35/65, 0.5 mL/min, 254 nm) t; = 17.8 min (minor), t; = 20.6 min (major).
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Detector A Ch2 254mn min
Peak# Ret. Time Area Height Area % Height %
1 17.778 1985806 54140 49,942 52.986
2 20.544 1990391 48038 50.058 47.014
Total 3976197 102178 100.000 100.000
mAU
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0 .5 10 15 20 25 30
Detector A Ch2 254nm min
Peak# Ret. Time Area Height Area % Height %
1 17.845 1013712 42355 6.991 8.169
2 20.573 13485613 476127 93.009 91.831
Total 14499325 518482 100.000 100.000
N
Ns F

(S)-2-(4-fluorophenyl)-1-(4-nitrophenylsulfonyl)-2,5-dihydro-1H-pyrrole (10)

White solid, [a]% —219.6 (¢ 1.0, CH,Cly, 99% ee); 'H NMR (400 MHz, CDCls): & 8.18 (d, J = 8.9 Hz,
2H), 7.64 (d, J = 8.9 Hz, 2H), 7.14 (dd, J = 8.6, 5.3 Hz, 2H), 6.93 (dd, J = 8.6 Hz, 2H), 5.90 (ddd, J = 6.0,
3.9, 1.9 Hz, 1H), 5.69 (ddd, J = 6.4, 4.4, 2.1 Hz, 1H), 5.60 (ddd, J = 6.0, 4.3, 2.0 Hz, 1H), 4.45 (ddd, J =
14.3, 4.5,2.2 Hz, 1H), 4.25 (dddd, J = 14.3, 5.7, 2.0 Hz, 1H); C NMR (100 MHz, CDCl;): & 162.6 (d, J
= 246.4 Hz), 149.7, 144.8, 135.0 (d, J =2.9 Hz), 130.2, 129.4 (d, J = 8.8 Hz), 128.0, 124.7, 123.9, 115.4
(d, J =21.2 Hz), 69.6, 55.2; HRMS (EI) calcd for C;¢H3FN,O4S m/z [M]": 348.0575; found: 348.0575.
HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 25/75, 0.6 mL/min, 230 nm) t; = 15.9 min (major), t, =

18.7 min (minor).
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1 16.073 29409418 1407040 49.994 54.083
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Total 58826129 2601645 100.000 100.000
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Detector A Chl 230mm
Peak# Ret. Tine Area Height Area % Height %
1 15.942 19430982 815189 99.690 99,748
2 18.681 60473 2056 0.310 0.252
Total 19491456 817245 100.000 100.000
N F

(S)-2-(4-Fluorophenyl)-2,5-dihydro-1H-pyrrole (11)
White solid, [a]% —236.5 (¢ 1.0, CH,Cly, 99% ee); IR (KBr): 3415, 1604, 1508, 1404, 1223 cm™; 'H

NMR (500 MHz, CDCls): 6 7.26 (dd, J = 8.6, 5.7 Hz, 2H), 7.00 (dd, J = 8.7 Hz, 2H), 6.02 (ddd, J = 5.9,
4.0, 2.0 Hz, 1H), 5.82 (ddd, J=5.7, 4.4, 1.9 Hz, 1H), 5.07-5.04 (m, 1H), 3.95 (dddd, J=14.7, 4.8, 2.1 Hz,
1H), 3.84 (dddd, J = 14.7, 4.0, 2.2 Hz, 1H); C NMR (125 MHz, CDCl;): & 162.1 (d, J = 243.2 Hz),
140.0 (d, J =3.7 Hz), 131.8, 129.1, 128.5 (d, J = 8.2 Hz), 115.3 (d, J = 21.0 Hz), 68.3, 54.0; HRMS (EI)
calcd for C1oH1FN m/z [M + H]+: 164.0870; found: 164.0867.

?@F

(S)-2-(4-fluorophenyl)pyrrolidine (12)
White solid, [a]% —57.0 (¢ 0.8, CH,Cl,, 99% ee); IR (KBr): 3413, 2966, 1605, 1510, 1408, 1224 cm™;

S24



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

"H NMR (300 MHz, CDCLy): & 7.32 (dd, J = 8.6, 5.6 Hz, 2H), 7.00 (dd, J = 8.7 Hz, 2H), 4.10 (t, J = 7.6
Hz, 1H), 3.19 (ddd, J = 13.1, 7.7, 5.5 Hz, 1H), 3.01 (dd, J = 13.2, 7.7 Hz, 1H), 2.29 (brs, 1H), 2.17 (dddd,
J=12.2,7.5,4.9 Hz, 1H), 2.00-1.78 (m, 2H), 1.70-1.58 (m, 1H); *C NMR (75 MHz, CDCL): § 161.8 (d,
J=1242.7 Hz), 140.0, 128.0 (d, J = 7.6 Hz), 115.1 (d, J = 21.3 Hz), 61.9, 46.8, 34.3, 25.4; MS (ESI) m/z
[M + H]": 166.0.

References
(1) Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y. -Y. J. Am. Chem. Soc. 2010, 132, 15474-15476.
(2) Zhou, L.; Chen, J.; Tan, C. K.; Yeung, Y.-Y. J. Am. Chem. Soc. 2011, 133, 9164-9167.
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01 : 2470.97 Hz
PULPROG : 2930
SFO1 :400.1324710 MHz
X NHNs SOLVENT : coci3
SwW : 20.5524 ppm
7a ** Processing Parameters ***
LB : 0.30 Hz
PHCO : -41.504 degree
PHC1 : -18.762 degree
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*** Current Data Parameters ***

NAME dec08c;j
EXPNO : 2
PROCNO 1

*** Acquisition Parameters ***

BF1 : 100.6127690 MHz
LOCNUC 2H

NS : 500

o1 : 11067.40 Hz
PULPROG : zgpg30

SFO1 100.6238364 MHz
SOLVENT CDCI3

SW : 238.8943 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO 91.612 degree
PHC1 -52.299 degree
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*** Acquisition Parameters ***
BF1 : 500.1300000 MHz
LOCNUC : 2H
NS : 8
o1 : 3088.51 Hz
NHN PULPROG : zg30
X S SFO1 : 500.1330885 MHz
SOLVENT : CDCI3
E 7b
SwW : 20.6557 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : 164.298 degree
PHC1 : -0.182 degree
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13C AMX500 cj2046b
*** Current Data Parameters ***
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*** Acquisition Parameters ***
BF1 : 125.7577890 MHz
LOCNUC 2H
NS : 200
o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
NN NHNs
SOLVENT : CDCI3
SW : 238.7675 ppm
F 7b .
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 312.337 degree
PHC1 : 34.458 degree
R e P

(ppm)
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*** Current Data Parameters ***
NN O M oOMO - DHNNLNOM [oN(ose] MmN~ [QEON Ny NAME : auQOZCj
0O o0 QoW M WO HMAN T M 0 nomnN N0 O
AN~ NO ©O© M-~ MON~NOTNO [o N NN oNOS OO EXPNO : 5
NNOGO  NNNwH OWNO 5o OO0 S o0 dHdd ¥S00
UV W T P i o
*** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC : 2H
NS : 8
o1 : 2470.97 Hz
PULPROG : 2930
X NHNs SFOL  : 400.1324710 MHz
SOLVENT CDCI3
Cl 7c Sw : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -45.794 degree
PHC1 : -13.950 degree
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o128l *** Current Data Parameters ***
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o W WwONBONGT nQo © - PROCNO 1
MR EEEEEEEEE NI § 5 *** Acquisition Parameters ***
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PULPROG : zgpg30
SFO1 :100.6238364 MHz
SOLVENT : CDCI3
NN NHNs SwW : 238.8943 ppm
*** Processing Parameters ***
cl 7c LB : 1.00 Hz
PHCO : 94.386 degree
PHC1 : -67.881 degree
n |
| |
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| |
| |
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*** Current Data Parameters ***

NAME : oct22¢j
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***

BF1 . 400.1300000 MHz
LOCNUC 2H

NS : 8

01 : 2470.97 Hz
PULPROG : zg30

SFO1 :400.1324710 MHz
SOLVENT : CDCI3

SW : 20.5524 ppm
*** Processing Parameters ***

LB : 0.30 Hz
PHCO : -44.832 degree
PHC1 : -11.768 degree
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190 180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 20 10
(ppm)
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*** Current Data Parameters ***

NAME : oct22¢j
EXPNO : 5
PROCNO 1

** Acquisition Parameters ***

BF1 :100.6127690 MHz
LOCNUC 2H

NS : 300

01 : 11067.40 Hz
PULPROG : zgpg30

SFO1 :100.6238364 MHz
SOLVENT CDCI3

SW : 238.8943 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 110.320 degree
PHC1 : -31.047 degree
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¢j2034
*** Current Data Parameters ***
YTLTAADNOOAN OYNOQ© oON OHNRON OM NN dmMoQOodo® NAME : aug31zl
SONNOMNMNNO Y owoOwWoo NN MON~MLO N <o ~NeWnOo MOSTOMON
NMANAdAO0 40000 OO NI N 0 ONLNMNA <00 o0 oW oMY Y o .
NNNNROOS9® N+90090Q N DEHDEDO HOO e 0O mnn0n0 EXPNO 2
00 00 00 00 00 00 00 00 I~ I~ NNNNNN © © nLnLwLLLWL LW mmmm NNNNNNN
T e N N e e .
*** Acquisition Parameters ***
BF1 . 400.1300000 MHz
LOCNUC : 2H
NS : 8
o1 : 2470.97 Hz
PULPROG 2930
SFO1 . 400.1324710 MHz
™ NHNs SOLVENT : CDCI3
SW : 20.5524 ppm
7e *** Processing Parameters ***
LB : 0.30 Hz
PHCO : -48.869 degree
PHC1 : -17.207 degree
: r
[e)) N | O © n o ) - NN
o) o | O I © 0 < < © | o
= o | O N~ [} o 0] i) g |9
< o | o o (9] o o o o | o
N | N < o - o N N | ™M
A o L A 1 AR AR A

(ppm)
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€j2034

** Current Data Parameters ***

N WOOWMN®OS

8% SeHoI3nd 886 S N g NAME aug3izl

© N~ NOONARNO Ng® © ) ]

g9 Renasssg oR g 8§ o EXPNO 3

o o Ard A A A A NN < ] N

AN i~ o e )
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 97
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz

X NHNs SOLVENT coci3
SW : 238.8943 ppm
7e *** Processing Parameters ***

LB : 1.00 Hz
PHCO : 95.060 degree
PHC1 : -67.724 degree

N ﬁ‘ ‘

s 1 A s M

(ppm)
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j1289-1
*** Current Data Parameters ***
NAME : dec03cj
oONWOO ONO TN ©OONM-HO©0O N~ MO [} 0no-ds NOoMmMMmMOwW
-0 NO QON NO dHdONSTON T N~ Mo [0} N © W NTOMNY .
THO® QYN ON OWOWOOTA oo~ ) 0 ©WMm NNDS NN EXPNO : 1
NNO O Neted NN NNONNNNN =00 N At MMOOOO
0 0 00~ NNN QOO OOOLLWLWLLWY nwwmuwm (o] nmmmm NNNNNN PROCNO : 1
R B B e I I o Acquisiion Parameers ™
BF1 :400.1300000 MHz
LOCNUC 2H
N NHNs NS : 8
01 : 2470.97 Hz
7f PULPROG : zg30
H3CO SFO1 . 400.1324710 MHz
SOLVENT CDCI3
SW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -54.560 degree
PHC1 : -18.735 degree
JJ ) b v J 1 "
£
[e)) < N~ N n o o [o0] [©} & [}
o) (o] © (o} n o o (] N ~ [}
E o | 0 I=) < [} o o N~ [} [
£ o |0 o o )} o o o o o
— — N N o — ! N —
—— e e T T T
5 8.0 5 3
(ppm)
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j1289-1

*** Current Data Parameters ***

< [S2 I OCOONOOI N~ )

6 d R SooBBs 2 888 2 8 N NAME : dec03cj

L] o 0NN © (o] N O N [ [0)]
o 9 1 NOONTN ® MmoQ© N @ o EXPNO : 2
2 33 g949338 a NI 8 g 8

R AU - ]  mei :

*** Acquisition Parameters ***

BF1 : 100.6127690 MHz

LOCNUC : 2H

NS : 200

01 : 11067.40 Hz

A NHNs PULPROG : zgpg30

SFO1 . 100.6238364 MHz

H3CO 7f SOLVENT CDCI3
SwW : 238.8943 ppm

*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 91.600 degree
PHC1 : -58.119 degree

w
190 180 170 160 150 140 130 20 110 100 20 80 70 60 50 40 30 20 10

(ppm)
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¢j1254B
= Current Data Parameters ***
THOTOVONDTNOMD QMO NO YOONML ON SAY Y oNHOHINO NAME : juloszl
NONWOWOOOMWOMWOMONWOL - < < MUOUOITOO SOW < 0N © NOWOUN®O-HOD
VONQOVOAOVOOLIEITONOWMMNIMN o N~ dONNIMN OO0 O aONO< NSO OWNO .
NNOONHA"dd44446000009 NN 000000 o dddd SYITO00 EXPNO 1
WOWOOONMNNNNNMNNNNNNMNNNNNN © © oL LLL LWL nmmmm NNNNNNN
Ll L L LU H‘ W% "% "% &%QA PROCNO : 1
ST m *** Acquisition Parameters ***
BF1 :© 400.1300000 MHz
LOCNUC : 2H
NS : 8
0O1 : 2470.97 Hz
PULPROG : 2930
Cl A NHNs SFO1 : 400.1324710 MHz
SOLVENT : CDCI3
79 SW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -50.271 degree
PHC1 : -12.560 degree
£
[e)) 2] @] ] o o o © ©
o) NS < n o [} [<0] ©
= o | M © [} o i) N ©
£ o |- = )} o o o o
N N < o - - N N
o A S T e SR

(ppm)
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€j1254B
*** Current Data Parameters ***
D OOONNLTOATOD . .
3 NGSBANEI68a 388 o 8 NAME : julosz|
O NOSONAHSINOMN O [00] (=
O BOYTNPONGCW T T MnoQ 0 o EXPNO : 2
SRR RRRRRRRR NN ¥ 8
| bl - | R
*** Acquisition Parameters ***
‘ BF1 :100.6127690 MHz
LOCNUC 2H
NS : 115
Cl X NHNs o1 : 11067.40 Hz
PULPROG : zgpg30
79 SFO1 : 100.6238364 MHz
SOLVENT CDCI3
SW : 238.8943 ppm
*** Processing Parameters ***
H LB : 1.00 Hz
‘ PHCO : 97.316 degree
‘ PHC1 : -51.237 degree
s e

(ppm)
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1H normal range AC300

2043B
*** Current Data Parameters ***
MNONTNITNOOOWHL O NN NOHOOWLWONC Mo« ONT O NAME . seldzl
LOANOMNOOMOLO© WM on~ AN ONANNM NN O NOO®O
NHdOONTHdDODOOITMA—ANO MmN~ NDOITMNMAIONO O QWO SONTO .
NNNHCCOONA= =00 0N 200000YI0 dddd  Yoooo EXPNO 10
OO MNNNNNNNNNN © © LLLWLLWLWLWLWO |mmmm NNNNN
B & NN = o )
*** Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC : 2H
NS : 8
N NHNs 01 : 1853.43 Hz
PULPROG : zg30
7h SFO1 : 300.1318534 MHz
SOLVENT : CDCI3
SW : 17.9519 ppm
*** Processing Parameters ***
LB : 0.30 Hz
‘ PHCO : 233.876 degree
‘ PHC1 : 1.458 degree
e
[e)) o | O L ~ o 0] m n o | O
o) o | O o | o [0} < (32} < - | M
£ 8|8 S |8 88 8 g 818
NN RN o o o o N |
o 1 L e
(ppm)
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2043B
*** Current Data Parameters ***
M NOMSTOIONOAN
3 28328234083 288 I8 3 NAME i sepld
© ©OOSTNNNOOV®OWHO N O (o] [00] N
O UNCHBDHBOT T M now © © - EXPNO : 1
< TOMOMNNNNNNN NN © N [\ i
o AdArded A A A A A A A NN~ < (v} N
I e\ - I o :
*** Acquisition Parameters ***
BF1 : 100.6127690 MHz
LOCNUC 2H
NS : 266
A NHNs 01 : 11067.40 Hz
PULPROG : zgpg30
7h SFO1 :100.6238364 MHz
SOLVENT : CDCI3
SW : 238.8943 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 85.997 degree
‘ PHC1 : -57.951 degree
e o e A g e G

(ppm)
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1H normal range AC300

2043A
LUNOMANANAEAY OQONAOO©O MO oM~ NOOWTMO M n NS ON <tTHMN O
MONWOATOO COMOOMO M - 0 OMOToOOST MO o nsonnN O N
NOSNAHAO 0O ©COOWNMNONMNNMNS < OISTAdH0OO NO (@] o NLW O N
NNNOQOQO®®0 NNH—4OONNN  ON 00000 KQN OO0 N N TOOMO
WWWOWWONNN MNNNMNNOOOOO © © nouLLLLWL Y (o] mmmm NNNN
H;CO X NHNs
7i
[
o)) < 0] )] n o m (= [ee] [\ m
o) [} [ee] (V] [e0] o o [ < o] sl
= (w2} i) [s2) N o o o ~ (32} N
£ o ||o =i <] =] =l =] o S o
N N ! [v] sl — sl (] N N
—— -ttt T
10.0 9.5 8.5 8.0 6.0 o] 5
(ppm)

S42

*** Current Data Parameters ***

NAME : seldzl
EXPNO : 8
PROCNO 1

*** Acquisition Parameters ***

BF1 :300.1300000 MHz
LOCNUC 2H

NS : 8

01 : 1853.43 Hz
PULPROG zg30
SFO1 :300.1318534 MHz
SOLVENT : CDCI3

SwW : 17.9519 ppm
*** Processing Parameters ***

LB : 0.30 Hz
PHCO : 19.308 degre
PHC1 : 4.868 degre
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13C Standard AC300
2043A
283 B S
N~ o O MOL-EHMM © o ©O N O N n [e0] [32] .
3 g9 5 ggegy 8 9 NI % 8 o EXPNO - 9
- L | L e N ] L - NN~ n < (]
1T TN T T N pRoct0 <
*** Acquisition Parameters ***
BF1 o 75.4677490 Mt
LOCNUC 2H
NS : 160
01 : 7924.11 Hz
PULPROG : zgpg30
SFO1 © 754756731 Mt
H3;CO AN NHNs SOLVENT : CDCI3
SwW : 238.2968 pp
7i *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 34.968 de
PHC1 : -54.992 de
|
|
. | |
y ‘ ‘
200 190 180 170 160 150 140 130 120 110 100 90 8o 70 60 50 40 30 20 10 0

(ppm)
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Cj2047A
*** Current Data Parameters ***
ONNUODTANOMUDAOMOOLNOD - O dANYTANMN OO comMm LOLMOITONM NAME : Sengcj
CRNHAOITOVOITOOOANNOANNO [oNe} SO NO d0N OO <™ ONMAOTOMNN
NIONOODDDNOLTMMNNA N © ONDMe NOT MNO® NOLWLOONAD EXPNO : 1
NNOOMNNNH oAt © ©O®O®OO NN NN IIIITTIIAN
WOOOWONNMNNNNMNNNMNNNNNNN © © nLLLLLWL LWL MmMmmm NNNNNNNNN PROCNO . 1
LLl L L LI Ll H‘ t\‘\% ’% ‘% % :
L L *x Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC : 2H
NS : 8
01 : 2470.97 Hz
PULPROG : 2930
SFO1 . 400.1324710 MHz
™ NHNs
SOLVENT : CDCI3
7j SW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -53.217 degree
PHC1 : -19.041 degree
L_J J\\J a J M
: T T
[e)) N[~ © () o © N~ © - | O
o) © | N m | M o <o) n o 0 |0
= [ ~ M o [} [} < M | ©
£ o | o | o o [} o o |9
N | N - | M - o o N N | N
e o 1 e P e S e
(ppm)
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Cj2047A

** Current Data Parameters ***

dAINBR8I RN ® O ~ @ 10 NAME : sep29¢j

SEEREERER 858 3 3 EXPNO 2

O WUYHdoOONOWO T neQ ~ N @

3 3838538580888 KRR 3 3 2 PROCNO : 1

‘ H \&\\‘ﬂ\\\\\‘\\ﬂ HH ‘y% ‘ ‘ ‘ *** Acquisition Parameters ***
BF1 . 100.6127690 MHz
LOCNUC 2H
NS : 180
o1 : 11067.40 Hz
PULPROG : zgpg30
SFO1 : 100.6238364 MHz

A NHNs SOLVENT : CDCI3
SW : 238.8943 ppm
7] *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 93.109 degree
PHC1 : -54.886 degree
ol bsbursdy \
TTTThe s 170 160 150 | 1ao | 130 120 1o 100 o 80 76 eo S0 40 3 2o 1o &

(ppm)
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1H normal range AC300
1286b

*** Current Data Parameters ***

ONOQOIOIMOMNTNONNDONANCHOT OO OO (YRS O MOOIN Mmoo N ON oONMU N N~ O NAME : JIZZZ'
ONDOONLOANMNMMNMWDOOMOITNTONLLOMO O M 00— ON© N NN N~ O oot m N~ © O
AAOHdOO0OONNODONOTHOONOWITITONAO M 0 OWOLMO O I N Mo~ ONLWM- - O EXPNO : 3
NNNOSGPOONNNNNNNIIIIITTTLN WS H960000 990 NN Se¥SY TN
WWMWOOOONMNMNMNNNNNNNNNNNNNNNNN © o ©COOOVOo AR Mmmmm NNNNN oo .
e EE P EERRREERRRER P PAPEeEs P PR PRAS % PROCNO !
*** Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC 2H
NS : 8
01 : 1853.43 Hz
PULPROG : 2930
SFO1 :300.1318534 MHz
S NHN SOLVENT : CDCI3
S
Sw : 17.9519 ppm
7K *** Processing Parameters ***
LB : 0.30 Hz
PHCO : 28.377 degree
PHC1 : -8.852 degree

©
5 o |lo|N| oo N n © o o
I © |1 |o|®M |0 V) ~ © < s}
2 o |d |~ [T |© ) ~ N~ o) o
£ @ (e |9 |o |9 S o o o o
AN || m - o o - o
S A s S B LA B B A B o L A e B e B 2 B o B S LA A
10.0 9.5 8.0 7. 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 0.0
(ppm)
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13C Standard AC300
1286b
*** Current Data Parameters ***
~ NONTATONDONM A0 M . .
3 GYRABANIDINRG DS zeg R 8 NAME : jl222|
< VOAONTONAHOOITONNO NON o =
o CUHOONBDNNGCOI TN N ~ o EXPNO : 4
4 J33333338833388 KRR g 3
S N L - [ st :
| *** Acquisition Parameters ***
BF1 © 75.4677490 MHz
LOCNUC 2H
NS : 408
o1 : 7924.11 Hz
PULPROG : zgpg30
SFO1 : 75.4756731 MHz
SOLVENT : CDCI3
N NHNs SwW : 238.2968 ppm
OO *** Processing Parameters ***
7k LB : 1.00 Hz
PHCO : -14.077 degree
PHC1 : 42.883 degree
D

(ppm)
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1H normal range AC300
2059A

OJOINNO~-O—TONOO0OONVNO~ITLOMM OO DL T LD LD O ©

NOOMULNOMNMMNMEOANONOOTONNETO 0O AN O T S W0

HOOOONTITINAHATOOAONANHO T MOLW OO NO AN O 0

NMONNNOOOOOONTHH OO WO ON~NNNANO O O

[celiooeolceliooooNeolico oo ool ol \ll il W i{ej{oJ{o (e e N{o e }{e] LOLOWLW T T T

LLLLLLLLLLLLLLLLLL\‘ H‘ ‘Hﬂ%ﬁ%
—n B

@/\/\/NHNS
\
S 7!

A S

:’_ ; ; ; 2 2 2 2 2 g : *** Current Data Parameters ***

‘H% %X ‘ NAME : ocl5zl
EXPNO 5
PROCNO : 1
**k Acquisition Parameters ***
LOCNUC : 2H
NS : 8
NUCLEUS : off
01 : 1853.43 Hz
PULPROG : 2930
SFO1 : 300.1318534 MHz
SOLVENT : CDCI3
SW : 17.9519 ppm
TD : 32768
TE : 296.8 K
*** Processing Parameters ***
LB : 0.30 Hz
SF ©300.1300120 MHz
*** 1D NMR Plot Parameters ***

‘ NUCLEUS : off

©
‘5) Al O O Ol M| © ™ [{e] — ™
3 | O M O|O|ld ™ (o] ~ (o]
£ 3|8 35 8|3 S > 3 S
—| o|o|o|loc o (=) o —
LI L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L DL L L L L L
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
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13C Standard AC300

2059A

FEILESRRESH ®© o © o
§§§§§§§§§§ §§. 5 § *** Current Data Parameters ***
SSINNNYSYS NS S
H%‘\‘%\h\m# ‘”% ‘ ‘ NAME : oc15zI
EXPNO : 6
PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 326
NUCLEUS : off
X NHNs o1 : 792411 Hz
@S/\/\/ PULPROG : zgpg30
7l SFO1 : 754756731 MHz
SOLVENT : CDCI3
SW : 238.2968 ppm
D : 32768
‘ TE : 207.0 K
‘ H *** Processing Parameters ***
‘ LB : 1.00 Hz
SF : 75.4677540 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
| |
|
a
|
N0 O A
LR R L Nl N R N R LR R R RN AR R
200 180 160 140 120 100 80 60 40 20 0
(ppm)

549
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€j2059B
CONONTAMHO© © QOBNI© 00 NN DO T TM
ONYOOMNO DO © 0 DRO©O®O omo oY ®N OMNNOM
OUULDITTON OO Q© NO®d®DOW o0 ® S WO DONO©T T
)MOONNNNNNNOOQO S 0 Q@ NNNN N~ Qo N MM Mm®o0e
WOBONNNNNNNNNNN ©© 101616 16 10 10 < < [CRCE Ry NN
(j/\/\/NHNS
m
[
5 o || ¢ o |~ o o o o N~
@ < || © |10 I} < © I 1o
2 0 || © o | @ I} o ® © ©
£ SRR M| ° St o o o
N - | “ - o o o
G e e b e e s b
9.5 . 8.0 7.0 5
(ppm)
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*** Current Data Parameters ***

NAME : octl5¢j
EXPNO : 3
PROCNO 1

*** Acquisition Parameters ***

BF1 :400.1300000 MHz
LOCNUC 2H

NS : 8

o1 : 2470.97 Hz
PULPROG zg30

SFO1 . 400.1324710 MHz
SOLVENT CDCI3

SW : 20.5524 ppm
*** Processing Parameters ***

LB : 0.30 Hz
PHCO : -48.305 degree
PHC1 : -15.608 degree
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¢j20598

< 1y Y0QOYN®OY
N D ITNONHOOM
NN d00oONOWY
© o CdNaOaNO®OO
oW ooNOYYTId
n § OdNNNNNN
- A A A A A

NHN
(j/\/\/ s

oA A vl A A W
190 180 170 160 150 140 130 120

[N o] i) (=
[oNe R} [ o
N O o N~
mo© ~ )
NN N @
NN~ < (]
VO VA AR AT A O A A AMMMMW.mumnmnMMMMMAJMMMAMMAWMMMMMWMMMMMAMI
110 100 90 80 70 60 50 40 30 20 10 o

(ppm)
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*** Current Data Parameters ***

NAME : octl5¢j
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***

BF1 :100.6127690 MHz
LOCNUC 2H

NS : 2000

01 : 11067.40 Hz
PULPROG : zgpg30

SFO1 :100.6238364 MHz
SOLVENT : CDCI3

SW : 238.8943 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 102.419 degree
PHC1 : -77.459 degree
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*** Current Data Parameters ***
DNOVONNOANTONOVODHAOAINANIINONTONT O OHd0O® OANNANTONNNITINOONTNOD O - O© NAME : OCtZZCj
MNMADOONONTANTAHOONNONNOLANOITANMO [eNu N Ne) AONTANTONONCHONNSSOLWLWN®O
HR3ERTSIITIITISIRANRRANGERS3A300T 8885  I000N352855388000385 8 EXPNO 2
060N LWL IO L0600 10 L6 6 1010 16 16 16 10 10 16 16 10 oo NaaNaNaNNNNNddddddddd000 .
K\%%LLLLLLLLLLLLLLLLLLLL "% H JJ i PROCNO 1
T — *** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC 2H
NS : 8
01 : 2470.97 Hz
PULPROG zg30
SFO1 : 400.1324710 MHz
\/\/\/NHNS SOLVENT : CDCI3
SW : 20.5524 ppm
mn *** Processing Parameters ***
LB : 0.30 Hz
PHCO : -44.638 degree
PHC1 : -22.899 degree
k M .
S
5 = || N N[O o N O v}
2 23 Sl2|8 3 8] 3
IS o ||o o|o |0 o) o |o ]
N N - |O |- NN [w]
o e e e N L e e

(ppm)
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€j2055C
*** Current Data Parameters ***
ags s 3 05 s o+
NN S S85 g 8 g 2 '
3§ 8 Sre 8§ 8 ® PROCNO 1
‘ ‘ ‘ H H‘ H‘ H ‘ ‘ ‘ ‘ e+ Acquisition Parameters **
BF1 :100.6127690 MHz
LOCNUC 2H
‘ NS : 100
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
~oX~_-NHNs SOLVENT : coci3
SwW : 238.8943 ppm
n *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 101.482 degree
PHC1 : -60.621 degree
.
|
. |
|
|
B oo A A A S PSS

(ppm)
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1H AMX500
¢j1231A
ASTOTONTOMOOMIN owm N~ NOSOUNAONO T 0T O AONTSOOMUONOOOMWOSTONNSONOON
AONOTOONHL M NO onN WOTOULOOOLH OO LW NANDDOATINANANDOONNL 00O
OTMHOONOOMAN o0 ® onmoocVOVONITMNAAO ONTNNONAHOONDOVAHODOON OO
MHOOMNMNMMM MM © My © NNOODBBOOOOOQ IYTIITIICEITIONAA000000
WOOWOWAONMNNMNNMNNNMNNMNNMNNMNN nn TOOONOMNMNNHOMNOHOMOMM NANNNNNNNNNNNNNNNNNNNN
K#L&ﬂgg%‘ % ‘ k%ﬂ%‘m% Qo
%V
Br
{ ;,.,,/
Ns
8a
[
o)) < N~ n o N [} N — -
o) o [0} (9] o N~ (o] (] N o
= [l m (] o (= [0)] 5] N m
E @||o @ ] ol |S | RN
— - <t — - - — - -
——ttet ¥ -1 Y V¥ ¥ - = s
5 8.0 5 5.0 4.0 25 2 R
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*** Current Data Parameters ***

NAME : zI0512
EXPNO : 4
PROCNO 1

*** Acquisition Parameters ***

BF1 :500.1300000 MHz
LOCNUC 2H

NS : 8

01 : 3088.51 Hz
PULPROG zg30

SFO1 : 500.1330885 MHz
SOLVENT : CD2CI2

SwW : 20.6557 ppm
*** Processing Parameters ***

LB : 0.30 Hz
PHCO : 175.676 degree
PHC1 : 6.634 degree
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13C AMX500
Cj1231A

*** Current Data Parameters ***

)] [oNT] oN~NOT <
I 8k 3334949 2 285838 B NAME : 210512
< © o [eNONOREN] o] WMHO0O©N n
S dS on®oOY¥ 3 MONBNO® o EXPNO 5
n << NNNNN ™ STMHMOMMON vl "
— — SRR R ] ~ LOLLWLLW (]
A e — Rache :
*** Acquisition Parameters ***
BF1 : 125.7577890 MHz
LOCNUC 2H
Br
NS : 791
01 : 13204.57 Hz
“y
N ’ ‘ PULPROG : zgpg30
Ns ‘ SFO1 . 125.7709936 MHz
8a ‘ SOLVENT : coei3
SwW : 238.7675 ppm
‘ *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 198.124 degree
PHC1 : 47.451 degree

n‘llmiulﬂlIllhhlluh‘I‘ﬁm‘\l‘“l\]hlilh“‘H‘“n]‘hHAIIH\N‘lh\‘“mll“i‘hnh‘I‘\H“mhml‘M“l‘lld\Imm“M\\n“d “..,‘mmll,“‘ 0 A 00O 000 000 A0 At ok bttt
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o}

(ppm)
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*** Current Data Parameters ***
O WO MO L0 MONNODOLMNMTMNAdTMAHOLWN OO CQOONOOOOVWONODNNNVIDONONO NAME : OCtOle
LN SANONOOOMNO NTONODNOOOOOOTOMONOM SOMONMNMNNNANOODOMONTHOLWN
QO NS MAOONLW WVONTONATDDOTMOMMNAOOD OCUITNNMNAOODODNOMMN—TOO OO EXPNO : 6
0 00MNNMMNOQQ QAN OMNNOOOOOEOLW IELLILILLILOOOOAAAAA0O O
W0 WONMNNMNNMNNNMNNNN NDILFTOOMNMOMONMOMOMOMOMMONM NNNNNNNNNNNNNNNNNNNNN .
\‘ H%%H‘ %ﬁugggw%ﬁk) 5 PROCNO 1
- *** Acquisition Parameters ***
BF1 . 400.1300000 MHz
LOCNUC 2H
NS : 16
Br o1 : 2470.97 Hz
f i PULPROG : zg30
N iy SFO1 . 400.1324710 MHz
Ns F SOLVENT : CDCI3
8b SW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -48.854 degree
PHC1 : -9.841 degree
[
o)) (32 N~ N < © o o] o] o [32]
o) n (=) (o] ©O N o N~ ) - o
= [0} o < © [ o I=) N < N
IS o) s} o|lo =} S||lo||lo o||lo
L=l N N s o L=l — L — L
H“\5‘“‘\““8\5““8\0“”\‘“‘710”“6\““\“”\5‘“‘5\““\““4\0“”\‘“‘\““2\5“”\””\5‘H‘\HH\HH\HH
(ppm)
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¢j2052A

*** Current Data Parameters ***

< O o] © MNMHdOA0 O o N a

88 g R BReSm® 93 geea g8 8 g NAME : oct0Lcj

N~ oM (] M LOWON~NO N o N O N~ N N

o o S o WwweNNY @y no0on o o EXPNO - 7

© © n < MM NNN N - NNON m N N .

- — L e e e | = NNNN~ [Io} < (]

T T ST P e T o s
** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 5000
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz

Br

SOLVENT : CDCI3
SW : 238.8943 ppm
Z ;,.,, ,
N

*** Processing Parameters ***

Ns F LB : 1.00 Hz
8b PHCO : 92.764 degree
PHC1 : -54.021 degree

ot o Al ) .n‘m. A .m....1‘..“.1.“.‘.‘.1.1. L A T A A g O L‘Lm ] l sty ....’.... o A AW
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0o

(ppm)
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¢j1217B
- O nNANONMN N O o " ON-HOONMNMONL NS CQOOVWMMOMNMONODOMONOH
M- OW® N N O N~ O LINTAOANANNOONO MANTOOLODOOOOOONS ML
WO NN NSO [eNeXo} M NHdOOMOULMHO O O O NHOODONOLUITMHMNOODODNL
MmH 00  Mmmod MON © NNOOQO®DOO©OOWLILY SYTONOMOMOMNE0000
W 00 NN [ToToNTe} N OO OMMOMMmmMmm NNNNNNNNNNNNNNNNN
H‘ H‘ KH N ‘ k%ﬂﬂ\‘\‘% ‘)JJJJJJJJJMJJJJ
Br
Z ;,.,,/
Ns Cl
8c
Aewwir M M
[
[e)) < N~ )] [ee] N~ o (] m o
) o] < o] ~ |-1 o ||l N || o
= ~ n N~ P} < o [s2) (=} (32}
£ o || o o ol lc (e SHIC]
! — ™ — — ! — - -
e B —————
8.5 8.0 5 5.0 4.0 .5 2.0
(ppm)
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*** Current Data Parameters ***

NAME : aug02¢j
EXPNO : 9
PROCNO : 1

*** Acquisition Parameters ***

BF1 . 400.1300000 MHz
LOCNUC 2H

NS : 8

01 : 2470.97 Hz
PULPROG : 2930

SFO1 : 400.1324710 MHz
SOLVENT : CD2CI2

SwW : 20.5524 ppm
*** Processing Parameters ***

LB : 0.30 Hz
PHCO : -58.661 degree
PHC1 : 1.997 degree
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¢j1217B
*** Current Data Parameters ***
5 BE3EIsE 2 euggaze g MU
2 dadsvaans i 3arBNad 9 '
S 33333488 N SRB388% 8 PROCNO 1
‘ ‘ ‘ H ‘ﬁ ‘ ‘ ‘ W ‘ *** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 2000
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
Br SOLVENT : CD2CI2
SW : 238.8943 ppm
U " *** Processing Parameters ***
N LB : 1.00 Hz
Ns cl PHCO : 99.218 degree
8c PHC1 : -40.416 degree

L T .LhmmllL.nnm]ﬂ\lmm\‘LLL‘.lm\ LA .‘“m‘m\“|“lm.‘th T T Ilu“m”l‘Amm‘l Hu}hMI‘LLM‘IMIJmldhl‘“‘l‘lllmlluLhL‘li\“imlld‘lhlIM (N
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 )

(ppm)
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¢j2057D
= Cyrrent Data Parameters ***
NAME : oct25¢j
NN MY OO NOO VN LTONOAOONOAD H A ONOMNOVOVONONNOTOTONNDO®
WO LM NOoowOVWY VONDOOMOMNMNOONMOON © MANNOANNONOOOOTHOWLOWNMO .
S0 NI NOBWWL® INAODNAAOONOANNA OO © TONTHAODORANOOIMN A O DD EXPNO . 1
N0 Q0 mnuaNNaNdN ONNOORND®OYOYOOYYOIN NYYEEITNO000N0MNAd4440000
W0 WO MNNMNNMNNMNNMNN LT OOONOMNNMNHMMOMOMMmMNM NANNNNNNNNNNNNNNNNNNNN PROCNO : 1
\‘ H‘ \&%‘ \{L‘LLLLLLLLL_QL_%% 55 5 1 1 o o A
— 1 mm *** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC 2H
NS : 32
01 : 2470.97 Hz
Br PULPROG : 2930
! ; SFO1 . 400.1324710 MHz
N~ SOLVENT : cei3
Ns Br SW : 20.5524 ppm
8d *** Processing Parameters ***
LB : 0.30 Hz
PHCO : -45.655 degree
PHC1 : -13.262 degree
J h | N A
®
o < © NI o o ||¢ |9 o ||
9 S11% |8 3 a3 IR
£ CHRE- S |I8 e glle]ld Sl3
— N N N - - — — - —
P P S e
(ppm)
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¢j2057D

*** Current Data Parameters ***

§ 23 RBRIb oW o w© 0 _
2 g,«g ggggg ggg% % % g NAME : oct25¢j
1T W A OO
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 4150
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
SOLVENT CDCI3
SW : 238.8943 ppm
*** Processing Parameters ***
Br LB : 1.00 Hz
U PHCO : 83.205 degree
N iy PHC1 : -32.057 degree
Ns Br
8d

\‘ I l\ l.mnm ] dhL.L Hh Ll \‘L‘I‘ulmnum AN ]“ﬂm M Il \\iMi‘lm\L“m LTI ml“ LMt m“lm li m.L L] ‘IL AR m«x.\Mm\”‘lm mﬂ‘hl‘.mhmx‘n‘l‘ Jnlﬂ Lt NALN Im‘ Il mh mu‘muMILunl. ‘ln‘lll.u}Hnlmhlﬂ L |ﬂ MH‘.‘M mm\nﬂm i “h.lh il M.‘m “‘IJHMAL AN Jﬂ.l‘m M N ‘“m I mhmm M ‘ln |m‘|l [l llm I
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o}

(ppm)

S61



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

¢j2042D
QO TN O ON N O O NN 0 MM COONOVIOOAMANNMNDHOAIND O =AML M
SN MOd QoM N LW ~Oo < dOO0OMOYTMITOINNVOOOMONHOLN
~no M © 0N~ WL N MM QONOLLINNNAODINNTO D QNN
MM 00  NNHH SNNOOORAVOOOOQ ©oo© SYLILLITLICLCTOOAAAAO0000
00 o NSNS~ ns o ®mmm ANANNNNNNNNNNNNNNNNNNNNN
H‘ H‘ %ﬂ%‘ %LL H J
Br
N
Ns
8e
| — hWNJ_JM ﬂMLJW WLMJ‘;Mh
[
) © ~ < N RS Y
I H ~ ~ oI T o)
P4 © © o 4 |0 [N
£ oo S ©|o o
- - < N[
T T T T T S B B A A T S T S T T T T
9 5 8.0 . 2.0 1.0
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*** Current Data Parameters ***

NAME
EXPNO
PROCNO

sep08cj
10
1

*** Acquisition Parameters ***

BF1
LOCNUC
NS

01

PULPROG :

SFO1
SOLVENT
SW

400.1300000 MHz
2H
8

2470.97 Hz

zg30

400.1324710 MHz
CDCI3

20.5524 ppm

*** Processing Parameters ***

LB
PHCO
PHC1

0.30 Hz
-46.846 degree
-18.381 degree
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cj2042D
*** Current Data Parameters ***
S N80 owwY mQQQ N Q o ° :
g 333 3388 KRR 3 5 8 N PROCNO : 1
‘ ‘ H‘ H\ H ‘% H ‘ ‘ ‘ ‘ ** Acquisition Parameters ***
H BF1 : 100.6127690 MHz
LOCNUC 2H
NS : 3000
01 : 11067.40 Hz
Br PULPROG : 2gpg30
Fg SFO1 :100.6238364 MHz
N iy SOLVENT : CDCI3
Ns SW : 238.8943 ppm
8e *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 99.903 degree
PHC1 : -51.719 degree
A
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20

(ppm)
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€j2042C
<t M~ onN~O - N HOMUTEMNMANNOOOWMOW—A- OO DTN ATOOANMNCEANNN=ENHOOW O
~ND O~ O W 0 N O DYLSTONOLALAHLLLOOM O MOANMNONMNONMNTOOOONIOOOMOMONMN
~ND N O <N o~ NONTIAOOOOONNONDST MNO OOMNOOLSTNMOHOANNAHOOMNMANAAOD O 0O N~
MM OO0 NNN 0@ OQANNOG 300NN OOQYOYQ IILIILCLLILEIEILCNAAAAOO OO
0o 0o NN o o OMLTTONONMNMOMNMMOMNMMNMMOMNM NNNNNNNNNNNNNNNNNNNNN
H‘ H‘ LL% \‘ L L LLLLL,LLLLWH J
L m
Br
Ns OCHj,

BN JU W

®

o) ® © © o) o ollo|lo s < o

o) Q - n n o <t [e] N [©] N~ n

<= Q - N~ o o o N n <t N N

c o) o ) <] <] S |lo|a |o o o
! N - N - - - N - - -
5 8.0 .0 5 4.0 3.5 3.0 2.5
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*** Current Data Parameters ***

NAME sep08cj
EXPNO : 20
PROCNO 1

*** Acquisition Parameters ***

BF1 :400.1300000 MHz
LOCNUC 2H

NS : 8

01 : 2470.97 Hz
PULPROG : zg30

SFO1 400.1324710 MHz
SOLVENT CDCI3

SwW : 20.5524 ppm
*** Processing Parameters ***

LB : 0.30 Hz
PHCO -49.424 degree
PHC1 -19.603 degree
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cj2042C
*** Current Data Parameters ***
o I o Mmoo d N~ NAME : sep08cj
o o (] 0 << 0 n NOomnmm - O (v} o
) NS NS S & Q8B N NE 3 EXPNO 4
o o o doN o < Mmoo oN 9 o
5 & 5 a8ss o RRER 8% % 3 PROCNO 1
‘ ‘ ‘ H H ‘ ‘ ‘ \‘H H ‘H ‘ ‘ *** Acquisition Parameters ***
BF1 : 100.6127690 MHz
LOCNUC : 2H
NS : 3000
01 : 11067.40 Hz
Br
PULPROG : zgpg30
SFO1 . 100.6238364 MHz
u
N SOLVENT : CDCI3
Ns OCHg SW : 238.8943 ppm
af *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 86.461 degree
PHC1 : -42.460 degree
190 180 170 160 150 140 130 120 110 00 70 60
(ppm)
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cj1273A
*** Current Data Parameters ***
NAME : cjjul13
LOYTHONTOULMWOONNMN N INNONODOMMOONN MAOHOMMOMANMOMITONOOHO
OTONMAHANNDNMNMNOMIN m TMOITOOMNONONNO©ON DOONOMANNONNDOLMONT AN .
ONLONANNTOOQO N MO LM N TOYITINAOORONOTMA OCNYTNNNAOODANDITNONAAD EXPNO : 6
MMOOMMMMMMNNNNN © NNOQ®O®X©©OYYQ© NYYSSYYIEIYN0OMdaddd-d-d0
WOOWONMNNMNNNNNNMNNNNN n TTOOOMNOOMNMOMMMOM NANNNNNNNNNNNNNNNNNNN PROCNO : 1
Ll Ll Ll ‘ k%%\‘% I I I LT
1 LI =+ Acquisition Parameters **
BF1 . 400.1300000 MHz
LOCNUC 2H
NS : 8
01 : 2470.97 Hz
Br PULPROG : zg30
SFO1 :400.1324710 MHz
“uy SOLVENT : CDCI3
N sw - 205524 ppm
Ns B ' PP
8 *** Processing Parameters ***
9 ¢ LB : 0.30 Hz
PHCO : -54.018 degree
PHC1 : -13.790 degree
[
[e)) N © N~ L] o o N~ o n
Q < N~ < \-| o n N~ [<9) n
= o N i N~ o N < [s2] —
c S ||o 0 ) S ||lo|lo o |lo
N N o — — — — —
e L | AR A s S
(ppm)
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*** Current Data Parameters ***
® NMm TNONNO .
3 B4 2IXBIS aNS 3 8 3 ] NAME : cjjull3
@ Me ONOQHN dony L9 o )
3 99 PeRELY N©ON V) N v} EXPNO ' 7
L - A A NN~ n < ]
NS o | | oo :
*** Acquisition Parameters ***
‘ BF1 :100.6127690 MHz
LOCNUC 2H
NS : 1024
o1 : 11067.40 Hz
Br PULPROG : zgpg30
U SFO1 : 100.6238364 MHz
N o SOLVENT : CDCI3
Ns SW : 238.8943 ppm
*** Processing Parameters ***
83 ¢
LB : 1.00 Hz
PHCO : 95.922 degree
PHC1 : -58.875 degree
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30

(ppm)
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1H AMX500
Cj2044E
*** Current Data Parameters ***
NN OO WO AN © OANANNMNNOTATOOLON dTOdNNNOAdNS~NOANLANMNN MmN~ NAME 210916
CQOOMOWVWWOANOMOWWLO VM DT OMAONOANDOO TN ONITrATOOOOOANNO—TAMM—TIOOONOOD
NOLOOWUSISNONOITANNOOD OO OLUOMAN T 0O OIOITITITNONOOOLUITITNMNONOANNTOOTNAOOO NN
MNMMOOOONNN——S NONNDDNNOOOOWOOOIIIIISISISIIIIIITONAAT—TS O EXPNO 6
00 00 00O 00 00 0 ©O OO ™~ P~ P~ I~~~ LTI OMOMOMMOMOMOOMOMOANNNNANNANNNANNANNANNNNNNNN A
%ﬁ%&%‘ T e ey 2 e e e B I A iy (0 0!\ [ ¢} 1
T L mr T **k Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
Br 01 3088.51 Hz
PULPROG : 2930
a SFO1 500.1330885 MHz
71y
N SOLVENT : CDCI3
Ns SwW 20.6557 ppm
8h ™ 32768
TE 295.6 K
*** Processing Parameters ***
‘ LB 0.30 Hz
SF 500.1300140 MHz
H ‘ *** 1D NMR Plot Parameters ***
NUCLEUS : off
] a
<
o — o | 0 ™ [sp] <) S| N
I © S S IE=] © . o| 29
£ 38 J| S S 8 =188
—|| —| (=) — —| | <
L L A e O B
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2. 1.0 0.0

(ppm)
568
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13C AMX500
Cj2044E

*** Current Data Parameters ***

OO T O T O
M0 0MTOOLIN SO om < [Te} o [ee]
OO ALOOMIN~ O 0O < N < ~ (82}
AODO—AD~I0AD relsinl=] o ~ ] NAME 710916
[ Eo g R ke R BB lg] NOM~A N o ~
DS OMONNNNNN ~N~Oom <t N~ [ — EXPNO 7
A A A A A A Ll el Il Al [Te] < (32} N
1 T o0 -
***k Acquisition Parameters ***
LOCNUC 2H
Br NS 176
NUCLEUS : off
any 01 13204.57 Hz
N PULPROG : 20pg30
S SFO1 125.7709936 MHz
8h SOLVENT : CDCI3
SW 238.7675 ppm
TD 65536
TE 295.7 K
*** Processing Parameters ***
LB 1.00 Hz
SF 125.7577960 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
T T T T T T T T T T T T T T T T [T T T T T T T T [ T T T T T e [ T T T T T T T T T T T T[T T T T T T T T T T T T T[T T T T T T[T T T T T T T T T TTTT
200 180 160 140 120 100 80 60 20 0
(ppm)
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1H AMX500
€j2044D
*** Current Data Parameters ***
NOAdNONAONAOOND MNDNONAVANDNDONNDNOSTOAWAND AW~ Admdr~© oo NAME 10916
NS OLHOOWMS O L OUOUOAONOOMMNSNLMNOMOTOOMOTdMWULOOOANSTSOANANLNDOOOM M
HHELEREERERINE ISREHHSEINNRBEEIIBTIRCCCLITOOIISISERE eno 5
00 60 00 00 00 N N N (O O B S O © ToRTo RN S o N N oo N e N o R oo N r R eo Ko R oo Rer Koo N s RPN A RS N S K SV oV oV NI OV oV NI OV oV NI OV SV NI N QU
%ﬁ#\%a%& LLLLLLLLLLLLLLL% %“FJJJJJJJJMJJJJ PROCNO 1
T L r =% Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
01 3088.51 Hz
Br PULPROG : 2930
{ : SFO1 500.1330885 MHz
N SOLVENT : coei3
Ns SW 20.6557 ppm
8i TD 32768
OCHs
TE 295.6 K
*** Processing Parameters ***
LB 0.30 Hz
SF 500.1300140 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
s
3 [e2] o o ™| O ) — A S| O [eo] (2]
c O o (2] AN | D o — Q| © D (2] —
= oS SRS S o|o| |8 S| -
i N — | - i — | M| — —
L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
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13C Standard AC300

€j2044D

10 o on NO © OmQ
(2] [ [ceNe) W0 M ~NANM WON M N M N <
[)] m - © MmO < 0o — O 0 o~ n ~
@ NN o® < “ddd [NESENI ad o o
o) o od oW ¥ WM N Mmoo -
0 n << ON N oHdd NNG® 0wy N v
! — - " o o NN~~~ TolTe} < (v}
Br
{ :.,”/
N
Ns
8i
OCH;
J ) L ‘ ’ A “ wl “ [ ﬂ
R B e e T e e e R R R R R T e
210 200 190 180 170 160 150 140 130 120 110 0 80 70 5 4 3 -

(ppm)
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*** Current Data Parameters ***

NAME : sel6zl
EXPNO : 5
PROCNO : 1

*** Acquisition Parameters ***

BF1 . 75.4677490 MHz
LOCNUC 2H

NS : 15360

01 : 7924.11 Hz
PULPROG : zgpg30

SFO1 . 75.4756731 MHz
SOLVENT : CDCI3

SwW : 238.2968 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 45.551 degree
PHC1 : 6.960 degree
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¢j2052B
*** Current Data Parameters ***
NAME : oct01cj
VUONTIMOOMOMSS L o MOOANLNHOONAOM ITTONOMULNOOHAAMNMTOONHMNMT OO ST O
NIDONONOSTOOMOOLWM W O0O000OMMOWOWLLONIN OCLOOUOMNOIOINNDDANTHOUO N OO OMO
ONNSTMNAIAONGO O D TONANRONHIODANN O OO NNAONODLDITONOVDOMNM A EXPNO : 4
NMMOOMMMMANNNN - N dd000ONO©O©OOOOO LTI ST A A A AAAA A
WOWBNNNNNNNNNN LI R R RN R RO RO R RV R o) LIS S I VI S S NI N S S I N N N N N N NN N SR N PROCNO : 1
K}#u\%g%ﬁ‘ ‘ LL%L%M%%%HH ﬁ L ‘
*** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC 2H
NS : 8
Br
01 : 2470.97 Hz
. PULPROG : zg30
i
NT SFOL  : 400.1324710 MHz
Ns SOLVENT : coci
8] SwW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -43.690 degree
PHC1 : -13.311 degree
N ; J W«MLJM N
g - (\IW © < o n [e0] N~ n i@
Q < N~ N [)] o 0] — N © — n
= < N ~ | O o o | g L N | o N~
= oo o |9 o o |o|o ©|o|o
N N — ™ — ! — ! ™ —
e e o A e A aa s e
(ppm)
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cj2052B
*** Current Data Parameters ***
O WOWHORIWH NAME : oct01cj
o ONAOTFTONT O O N N~ [} [©] <
~ NS OW0NN® Mo oM o oo} < © EXPNO : 5
N COY®RONBN 9858 o g @
o NOSTO0WOL T TR H 4
g 333833533389 NN B 5 ) 2 PROCNO 1
‘ H‘\‘%\“\%H ‘ ‘% H ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 3000
o1 : 11067.40 Hz
Br PULPROG : zgpg30
SFO1 :100.6238364 MHz
“y, SOLVENT : CDCI3
N
Ns SwW : 238.8943 ppm
8j *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 82.952 degree
PHC1 : -35.813 degree

I A ml‘n‘...\‘mum i J A O O

00000 0 0o 000 o o oo
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 o]
(ppm)
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cj2017A
*** Current Data Parameters ***
ONNMULOULNODDOAHO O NL noN® NAOAMOMONNOONOO VONAITITIONINHOOINT OO ML NAME : aUgOij
NIONDASTOOWNAOOODMOWLWOSTO NON~ O QOO AL 0NN OCNOOMOOAATOOMITMNMOMONONTH
SALOONTMNMONAHOO OO 0N [eReN Nyl OULOONNLOUN-SO®ONO NHO0OO0DQOUOULITNILITMNAHO OO EXPNO : 7
MNOOVNNDONWINNBYIINM 0NN NWNOONNIANNNOOO WOBOIIIIIIITSAAAA4H400
WOOWONNNNNMNNNMNNNNMNNNNNN nwwnw TTONONOMOMNMMOMNOHMOM® NANNNNNNNNNNNNNNNNNNNN PROCNO . 1
@;gg%# &%‘ %V% B I O D I I D D B :
*** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC 2H
NS : 16
01 : 2470.97 Hz
Br
PULPROG : 2930
SFO1 . 400.1324710 MHz
)
N ' SOLVENT :  CD2CI2
Ns SW : 20.5524 ppm
8k *** Processing Parameters ***
LB : 0.30 Hz
PHCO : -53.830 degree
PHC1 : -8.509 degree
: T
[e)) o N | 0 [)] m © o L o [} n
o) © N~ o o | O N o (vl N (= [
= n = o |0 (=} o N < (w2 [}
< ollo|o|o o ) s) o ||o o o
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(o]

*** Current Data Parameters ***

NAME aug02cj
EXPNO : 8
PROCNO 1

*** Acquisition Parameters ***

BF1 :100.6127690 MHz
LOCNUC 2H

NS : 2000

01 : 11067.40 Hz
PULPROG : zgpg30

SFO1 100.6238364 MHz
SOLVENT CD2CI2

SW : 238.8943 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO 100.684 degree
PHC1 -50.812 degree



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

€j2060B
*** Current Data Parameters ***
NAME : oct22cj
ANNLOONOODDTONNOMOWONLW 2] WVOMHONIINNTS T OO ANNOOOWOAHOONAATOTOON OO
MOOTONMWOVOMNMONINOL O N NOMOOOONOOONO MANNO—TATOOOONIIOOLNDOOOOMO EXPNO . ]_5
LOHODOILTITIIIISOMRNNO < TOSLSTNOOOONOLW SN NOUOSYSYIMNMANAAOODONMNMMNd-HO O 0O
MNOONNNOOOOQOCOOOOO (v} MMONVONNOOOOOO COUOOVOVOOVOVOOULLNNNNHAA
CBONNNNNNNNNNGO GO ) DR RV RN R R RO R RO R VR I N N N N N NI N NI N N NN SN NN PROCNO 1
L e e bbbl B e I e O B
R =1 T *** Acquisition Parameters ***
BF1 : 400.1300000 MHz
LOCNUC : 2H
NS : 16
Br o1 : 2470.97 Hz
{ < S PULPROG : zg30
N "”'i\ /7 SFO1 : 400.1324710 MHz
Ns SOLVENT : cDCi3
8l Sw : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -46.229 degree
PHC1 : -13.360 degree
: T
[e)) N < o n o n [e0] ™M | O L ©
o) © (v} |0 | O < — o | M n o
= L © ~N|O | O o] — < | © © N~
IS o o oS |0 o o o |o ] o
N N o L] o — — — ! —
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¢j20608

*** Current Data Parameters ***

o ©Om NONON .

8 83 N@av¥Bd g8s 8 § N Q NAME : oct22¢]

N 00 omMmonN~wn - NOMN - H Ll N~

S oA 0 N0 T IR 5 Q@ ~ EXPNO : 16

2 33 §898y NN 5 ¢ 8

I - IR  scasato :
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC : 2H
NS : 3000
o1 : 11067.40 Hz
PULPROG : zgpg30

Br SFO1 : 100.6238364 MHz

SOLVENT : CDCI3
O Sw . 238.8943 ppm
"y
N ;\ /; *** Processing Parameters ***
Ns

LB : 1.00 Hz
8l PHCO : 101.857 degree
PHC1 : -33.974 degree
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€j2060C
*** Current Data Parameters ***
NAME : oct22¢j
MOO0OWHOWATULMOULITON VNN o COITNNMONNNOD OO THOANTINNONOONONOONON
NATANOIINDOMNMOO D ON T Ll COOWLULNSTHONALWON OUNOAITOOODMONMNOMON LN
NOSNNTTONDONOOOLWLW 0 NONNLULOONYTMAOO NAOODOOONOOUULITIONNOTMANN EXPNO : 13
MMO0MMMMNNNNNO O OO “ M®MO0QNNNOOOOOLN LR I A A A A A R R R A i i
WOWOONNMNNNNNNNNOOOO n TFOOMOMOMNMMOMMOMO ANNNNNNNNNNNNNNNNNNNNN PROCNO . 1
%%%,;g%’ﬂ% ‘ k&%g‘% 8 I A '
*** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC 2H
NS : 16
Br
01 : 2470.97 Hz
PULPROG : zg30
/4 S
N _ SFO1 ©400.1324710 MHz
Ns SOLVENT cDei3
8m sw : 205524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -42.965 degree
PHC1 : -14.317 degree
/MM . M\ u\_A L
@ T
& N~ [o"] ~ o ] 1o} o g @ ©
) () — ~ ™ © © o | < o o
= < N~ o N~ N~ (5} o | d — —
£ o )} 9} )} o =} o |o o o
— — o o o — — —
Y oo e so  Te 7o er oo we 5o 4s 4o ae 5o LY oo 1T 1e of oo

(ppm)
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¢j2060C

*** Current Data Parameters ***

§ 88 38388 ©0 0 9 Py

T od 30688 888K N ® 0 NAME : oct22¢j

8 N~O O N~ ® Sgr L S o

3 R SN NNG O N O V] EXPNO : 14

- - Ao NNNO n < (v}

AL N | I oo :
*** Acquisition Parameters ***
BF1 : 100.6127690 MHz
LOCNUC : 2H
NS : 3000

Br o1 : 11067.40 Hz

PULPROG : zgpg30
. :i SFO1 : 100.6238364 MHz
vy / S

N SOLVENT : cbCi3
NS SW : 238.8943 ppm
8m *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 113.188 degree
PHC1 : -34.717 degree

0 N A AN AR uuhud-.nlim.ull M uul J M O
190 180 170 160 150 140
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*** Current Data Parameters ***

2H
16
zg30
400.1324710 MHz
CDCI3
20.5524 ppm
0.30 Hz

*** Processing Parameters ***
-45.656 degree
-17.365 degree

octl5¢j
400.1300000 MHz
2470.97 Hz

PROCNO
*** Acquisition Parameters ***

LOCNUC
NS

01
PULPROG

NAME
EXPNO
BF1
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SOLVENT
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LB
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cj2057C
*** Current Data Parameters ***
0 ~ b ® NAME : octl5¢j
n n [s2) o WOoON < < [colNG oo}
& 9 g 3 Q8R 8 3% & 3 9 EXPNO 2
o N o < N N8 © o Ao 0
a3 J 3 KRR R B < 3 8 3 PROCNO 1
‘ ‘ ‘ ‘ ‘ﬁ‘ ‘ ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
BF1 : 100.6127690 MHz
LOCNUC : 2H
NS : 2000
Br 01 © 11067.40 Hz
{ S PULPROG : zgpg30
N SFOL  : 100.6238364 MHz
Ns \ SOLVENT : CDCI3
8n SW : 238.8943 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 97.657 degree
PHC1 : -62.248 degree
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2930
20.5524 ppm
0.30 Hz
-51.513 degree
-6.124 degree

nov24zl
2470.97 Hz

4-F-DBU

400.1300000 MHz
400.1324710 MHz
CDCI3

*** Current Data Parameters ***

NAME
EXPNO
*** Acquisition Parameters ***

BF1
*** Processing Parameters ***

PULPROG
LB

PROCNO
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4-F-DBU
g1 B 525338888 I 0O o ©
] N3 33338885 3§ 38R g 3 #+* Current Data Parameters *+
M 0 ¢ WHOoOONT® 1010 N "!
aq 3 3 33333333y o4 NN 8 NAME : nov24z|
1T THEERY P T oo 3
PROCNO : 1
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
- NS : 362
N 01 : 11067.40 Hz
Ns F PULPROG : zgpg30
10 SFO1 : 100.6238364 MHz
SOLVENT : CDCI3
SW : 238.8943 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 92.484 degree
H‘ PHC1 : -60.947 degree
|
|
| |
| |
|
1.
200 190 180 170 160 150 140 130 120 110 100 90 8 70 60  so 40 30 =20 10 0o

(ppm)
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1H AMX500
3241B
*** Current Data Parameters ***
NONOMODHAHALN OO ITOODMLO O D WO O —© - DHOAODDOVOONODON LN N — 00 NAME zI1125
VOTOOTN~NOAMOONTdONOD AT AN T O o O NOMOUTOOTODOAN T O O N0 O
QOLIIITNVNANNOWOMNMANNAATO MM AN N 0w NSNOOUOTONOANOOLOLLOMMANNN L
NNNNNNOODHNS OO0 OO MMM MMM® SS9 NN GG 00D WMWK 000N EXPNO 2
MNMNNSNNMNNMNNMNNMNNN OO OOOOVOOVOHWLLWOLWOLWLWLW [ToNToNTe] [seNerNerNesNerNerNerNerNesNasNarNerNerNerNerNesNasNarNerNerNall
LLLLLLLLLLLLLLL;LLLLLLLL\ ‘% \)JJJJJJJJJJJJJJJJJJJ PROCNO 1
L — *** Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
01 3088.51 Hz
- PULPROG : 2930
N SFO1 500.1330885 MHz
H F SOLVENT : CDCI3
11 SW 20.6557 ppm
TD 32768
TE 295.6 K
‘ *** Processing Parameters ***
‘ LB 0.30 Hz
SF 500.1300140 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
_ U M .
@
3 N~~~ ol O N~ o <
= ©| o [SIK= o ~| ©
= NS S|l o o o| o
AN | N —| O — | -
L I )
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
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13C AMX500
3241B
o NOOOMIP~ [ |
™ oo —A N O OO — <t — o N 0
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N
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*** Current Data Parameters ***

NAME : 711125
EXPNO 3
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 576
NUCLEUS : off

01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3

SW : 238.7675 ppm
TD : 65536

TE : 2958 K
*** Processing Parameters ***

LB : 1.00 Hz
SF 1 125.7577940 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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1H normal range AC300

3255A
OO OOMITMNMOTSTATNOOONNEODDANDND TSN AT AN AU NOOONDTNONDAAN MO O ITOAONOOMNWOIOATMOMN A 00 I LOM
MO0 OXVVADOIAN~TOODITOMOOMNMITONDAADO0MNMOO AN 0T O A0 OSITINTOONLDTAOMUOOON—TAON~NOOTOITHOLWHLW OO
THOOOWOANATOOD VOV OQOOTANOSENTOOOOMN~NONMULANOOANNTOON~NOSSMANOOONNOLLTSMOMOANAdTdHODONOTNMMOMANOOON~NONOUSEITMANON
MOANNNOOONNNNANHOONNNAAAAAOOOIIMNANNNAAAAATOINNRNA RN DG G000 MNMNMNWOOO©OOO©OOLN
MMMSNSMSMNSNNMNNMNMNOOOOOOCOVOSTFTSTTMMmOmMmMmMOMmMmoOmMmoMmomomAaaNAaANAaNANANANNANANNATdAdAdAddAdAdAd A A A d A ddAd A A A A A A A A A A A A A A A A A A A A A
e e e ey e | LLLLLHWJJJJJJJJJJJJ
T L
*** Current Data Parameters ***
NAME del7zI
EXPNO : 2
PROCNO : 1
*** Acquisition Parameters ***
LOCNUC : 2H
N NS : 8
H F NUCLEUS : off
12 o1 1853.43 Hz
PULPROG : 2930
SFO1 300.1318534 MH
SOLVENT : CDCI3
SW : 17.9519 pprr
TD : 32768
TE : 678.4 K
*** Processing Parameters ***
H ‘ LB : 0.30 Hz
‘ SF ©300.1300120 MH
*** 1D NMR Plot Parameters ***
‘ ‘ H‘ NUCLEUS : off
A
E F
{@)) — o (2] | o N~ m Q||
3 N~ o o N~| oo O || O| O
= < S © N~ S~ O o
= SIS 9 (SRS © ollole
— N o —A| O | - N i
L ) ) e ) I I O B O B B
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
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13C Standard AC300
3255A
RS 3 &8 Rg JoN @ o ~ =
= S 88 &8 3gE 2§ 0§ @
:‘8 § ‘% Cé,°| 5 g ; ,': ,': S 3- © §§ 10 *** Current Data Parameters ***
)| e — . O
EXPNO : 3
PROCNO : 1
*k* Acquisition Parameters ***
LOCNUC : 2H
NS : 1426
NUCLEUS : off
o1 : 7924.11 Hz
PULPROG : zgpg30
N SFO1 : 754756731 MHz
H F SOLVENT : CDCI3
12 SW : 238.2968 ppm
D : 32768
TE : 678.3 K
m *** Processing Parameters ***
LB : 1.00 Hz
SF : 75.4677520 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
|
L
-
|
WWMWWWWMWMMWWWMMMMWWWWWWWWWWWWWWMW
260 | 1é0 | 160 | 11‘10 | 1éO | 160 | 8‘0 | éO | 4‘0 | 2‘0 | 6

(ppm)
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*** Current Data Parameters ***
dec03cj

NAME
EXPNO

5
1

*** Acquisition Parameters ***

PROCNO

400.1300000 MHz
2H
2470.97 Hz
zg30
400.1324710 MHz
CDCI3
20.5524 ppm
0.30 Hz
-54.161 degree
-20.236 degree

*** Processing Parameters ***

PULPROG :
LB

LOCNUC
NS

SFO1
SOLVENT
SW

01
PHCO

BF1
PHC1

cj2,6-OEt-cinchonine

c1/.80
0980T
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cj2,6-OEt-cinchonine
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*** Current Data Parameters ***

NAME
EXPNO
PROCNO

dec03cj
6
1

*** Acquisition Parameters ***

BF1
LOCNUC
NS

01

PULPROG

SFO1
SOLVENT
SW

100.6127690 MHz
2H
1024
11067.40 Hz
zgpg30
100.6238364 MHz
CDCI3
238.8943 ppm

*** Processing Parameters ***

LB
PHCO
PHC1

1.00 Hz
89.476 degree
-59.519 degree



*** Current Data Parameters ***

dec03cj
*** Acquisition Parameters ***

NAME
EXPNO
PROCNO

2H
zg30
0.30 Hz
-55.413 degree

400.1324710 MHz
-19.015 degree

400.1300000 MHz
2470.97 Hz
CDCI3
20.5524 ppm

*** Processing Parameters ***

LOCNUC
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SOLVENT
SW
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cj2,6-Opropyl-cinchonine
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*** Current Data Parameters ***

NAME : dec03cj
EXPNO : 8
PROCNO 1

*** Acquisition Parameters ***

BF1 :100.6127690 MHz
LOCNUC 2H

NS : 500

o1 : 11067.40 Hz
PULPROG : zgpg30

SFO1 :100.6238364 MHz
SOLVENT CDCI3

SwW : 238.8943 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 94.604 degree
PHC1 : -60.082 degree
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Figure S1. X-ray structure of 8a (CCDC 859894)
Br

VA \-i?\.-:. -
BV S
Empirical formula C16 HI5BrN2 04 S
Formula weight 411.27
Temperature 223(2) K
Wavelength 0.71073 A
Crystal system Orthorhombic
Space group P2(1)2(1)2(1)
Unit cell dimensions a=75614(5) A a=90°.
b =11.1691(7) A B=90°.
¢ =20.0521(13) A y=90°
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Volume 1693.48(19) A3

z 4

Density (calculated) 1.613 Mg/m3

Absorption coefficient 2573 mm1

F(000) 832

Crystal size 0.60 x 0.60 x 0.34 mm3

Theta range for data collection 2.03 to 27.49°.

Index ranges -9<=h<=9, -11<=k<=14, -25<=I<=25
Reflections collected 11943

Independent reflections 3889 [R(int) = 0.0438]
Completeness to theta = 27.49° 99.9 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.4749 and 0.3074

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3889/0/217

Goodness-of-fit on F2 0.954

Final R indices [1>2sigma(l)] R1 =0.0348, wR2 = 0.0726

R indices (all data) R1 =0.0484, wR2 = 0.0764
Absolute structure parameter 0.009(9)

Largest diff. peak and hole 0.484 and -0.273 e A3

Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for B668. U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(ea)

Br(1) 10035(1) 7137(1) 1991(1) 57(1)
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S(1)
o(1)
0(2)
0(3)
O(4)
N(1)
N(2)
c(1)
C(2)
C@3)
C(4)
C(5)
C(6)
C(7)
C(8)
C(9)
C(10)
C(11)
C(12)
C(13)
C(14)
C(15)
C(16)

4973(1)
4258(2)
4101(2)
6653(7)
5330(8)
6962(3)
5892(6)
7962(3)
9824(4)
9938(4)
8133(3)
7984(3)
8764(5)
8851(6)
8164(5)
7374(5)
7284(4)
5162(4)
5486(4)
5746(5)
5634(5)
5274(5)
5045(5)

6299(1)
5161(2)
7379(2)
5553(3)
7235(3)
6346(2)
6385(4)
7484(2)
7088(2)
5805(2)
5298(2)
8037(2)
9148(3)
9686(3)
9139(4)
8047(4)
7490(3)
6317(2)
5258(2)
5288(3)
6361(3)
7424(3)
7399(2)

2857(1)
3039(1)
3059(1)
-349(1)
-392(1)
3152(1)

-93(2)
3172(1)
2968(1)
3222(1)
3074(1)
3867(1)
3947(2)
4565(2)
5113(2)
5042(2)
4421(2)
1978(1)
1639(1)

961(2)

636(2)

964(2)
1640(1)

33(1)
45(1)
44(1)
130(2)
163(2)
34(1)
97(1)
34(1)
43(1)
48(1)
41(1)
38(1)
57(1)
72(1)
70(1)
67(1)
50(1)
34(1)
44(1)
58(1)
59(1)
62(1)
47(1)
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Figure S2. X-ray structure of 8m (CCDC 859895)

Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

\Volume
Z

C14 H13 Br N2 04 S2

417.29

100(2) K

0.71073 A

Orthorhombic

P2(1)2(1)2(1)

a=7.4711(7) A o= 90°.
b =11.1765(10) A B=90°.
c=19.4619(17) A y=90°
1625.1(3) A3

4
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Density (calculated) 1.706 Mg/m3

Absorption coefficient 2.807 mm-!

F(000) 840

Crystal size 0.60 x 0.30 x 0.04 mm3

Theta range for data collection 2.09 to 27.50°.

Index ranges -9<=h<=9, -12<=k<=14, -23<=I<=25
Reflections collected 11487

Independent reflections 3714 [R(int) = 0.0302]
Completeness to theta = 27.50° 100.0 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7461 and 0.5086

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 37141172 /273

Goodness-of-fit on F2 0.833

Final R indices [1>2sigma(l)] R1 =0.0269, wR2 = 0.0646

R indices (all data) R1=0.0292, wR2 = 0.0656
Absolute structure parameter 0.028(7)

Largest diff. peak and hole 0.641 and -0.314 e A3
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Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

U(eq) is defined as one third of the trace of the orthogonalized Ul tensor.

X y z U(ea)
0(3) 6670(100) 3930(20) 10483(11) 51(4)
0(4) 5630(30) 2131(10) 10390(8) 45(2)
(1) 8630(1) 777(1) 4959(1) 30(1)
C(5) 8325(4) 2137(3) 6004(1) 22(1)
C(6) 8109(4) 2881(3) 5416(1) 23(1)
c(7) 8224(4) 2267(3) 4816(2) 25(1)
c(8) 8622(4) 972(3) 5830(2) 24(1)
0(3A) 6430(50) 4017(10) 10445(6) 52(4)
O(4A) 6360(20) 2081(4) 10404(4) 45(2)
S(1A) 8220(30) 1620(20) 4789(8) 27(1)
C(5A) 8430(60) 2060(50) 6052(12) 23(1)
C(6A) 9360(60) 1000(40) 5957(13) 24(1)
C(7A) 9420(60) 580(30) 5294(17) 26(1)
C(8A) 7680(60) 2570(40) 5489(19) 23(1)
Br(1) 10376(1) 2969(1) 7960(1) 20(1)
5(2) 5078(1) 3428(1) 7118(1) 13(1)
o(1) 4447(2) 2286(1) 6880(1) 17(1)
0(2) 4093(2) 4495(2) 6964(1) 18(1)
N(L) 7072(3) 3612(2) 6812(1) 14(1)
N(2) 6175(4) 3074(2) 10141(1) 38(1)
c(1) 8023(3) 4748(2) 6944(1) 16(1)
C(2) 9954(3) 4430(2) 6762(1) 18(1)
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C@)
C(4)
C(9)
C(10)
C(11)
C(12)
C(13)
C(14)

10099(3)
8296(3)
5307(3)
5551(4)
5816(4)
5864(4)
5615(4)
5322(4)

3114(2)
2576(2)
3344(2)
2226(2)
2142(3)
3182(2)
4301(2)
4385(2)

6960(1)
6739(1)
8020(1)
8314(1)
9013(1)
9394(1)
9112(1)
8410(1)

18(1)
15(1)
14(1)
19(1)
24(1)
24(1)
25(1)
19(1)
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