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(A) 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
() are reported in ppm relative to TMS (3 0.00) for the 'H NMR and to chloroform (& 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 1A, 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.
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(B) Catalysts 6a-6n were synthesized according to the report procedure.’

Amino-thiocabamate 6e

72%; light yellow solid, [a]® +155.9 (¢ 1.0, CH,Cl,); IR (KBr): 2939, 1618, 1524, 1307, 1209, 1161
cm’; "H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned) (300
MHz, CDCls): 6 8.70 (d, J = 4.1 Hz, 1H), 8.50-8.45 (m, 1H), 7.98 (d, /= 9.1 Hz, 1H), 7.50-7.29 (m, 5H),
6.45 (s, 2H), 5.85-5.77 (m, 1H), 4.97-4.94 (m, 2H), 4.78-4.63 (m, 1H), 3.80 (s, 6H), 3.46-3.42 (m, 1H),
3.20-3.01 (m, 2H), 2.69-2.49 (m, 2H), 2.18-2.04 (m, 1H), 1.90-1.52 (m, 5H), 1.39 (d, J= 3.5 Hz, 6H); "°C
NMR (75 MHz, CDCl;): 6 188.0, 158.6, 155.9, 151.9, 147.1, 144.5, 141.7, 131.5, 127.1, 124.6, 123.1,
122.9, 119.4, 118.9, 114.3, 103.9, 103.5, 98.7, 81.7, 70.0, 59.8, 56.6, 55.4, 42.5, 39.6, 27.5, 24.1, 21.8;
HRMS (ESI) calcd for C3H3sN304S m/z [M + H]+: 548.2578; found: 548.2597.

Amino-thiocabamate 6f

69%; light yellow solid, [a]% +72.6 (¢ 1.0, CH,Cl,); IR (KBr): 2941, 1639, 1526, 1209, 1159, 1034 cm™;
'"H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned) (400 MHz,
CDCls): 6 8.90 (brs, 1H), 8.71 (d, J = 4.5 Hz, 1H), 7.99 (d, J = 9.2 Hz, 1H), 7.48-7.28 (m, 5H), 6.43 (s,
2H), 5.79-5.72 (m, 1H), 4.97-4.94 (m, 2H), 3.77-3.62 (m, 8H), 3.41-3.39 (m, 1H), 3.13-3.01 (m, 2H),
2.67-2.57 (m, 2H), 2.28-2.15 (m, 1H), 1.84-1.42 (m, 5H), 1.07 (s, 9H); *C NMR (100 MHz, CDCl;): &
186.2, 158.2, 154.6, 152.3, 147.8, 143.8, 141.9, 129.0, 127.9, 127.3, 126.3, 126.0, 114.2, 113.0, 103.9,
98.8,91.2, 81.7, 60.0, 59.1, 55.5, 42.5, 42.2, 39.8, 27.7, 27.6, 24.1; HRMS (ESI) caled for C47H46N304S
m/z [M + H]": 748.3204; found: 748.3231.
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Amino-thiocabamate 6g

73%; light yellow solid, [a]# +149.4 (¢ 1.6, CH,Cly); IR (KBr): 2951, 1619, 1513, 462, 1209, 1160,
1034 cm™; "H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned)
(400 MHz, CDCls): 6 8.71 (d, /=4.3 Hz, 1H), 8.44 (br, 1H), 7.98 (d, /= 9.2 Hz, 1H), 7.64-7.31 (m, SH),
6.47-6.44 (m, 2H), 5.83-5.77 (m, 1H), 5.00-4.95 (m, 2H), 4.16-4.01 (m, 2H), 3.86-3.68 (m, 6H),
3.45-3.42 (m, 1H), 3.14-2.99 (m, 2H), 2.62-2.56 (m, 2H), 2.24-2.15 (m, 1H), 1.92-1.43 (m, 8H), 0.99 (d,
J=6.5 Hz, 6H); °*C NMR (100 MHz, CDCls): & 188.1, 158.6, 157.3, 151.9, 147.2, 144.7, 143.0, 141.8,
131.5, 127.2, 124.6, 122.3, 119.4, 119.3, 114.3, 103.9, 103.4, 102.6, 98.7, 81.7, 66.8, 59.7, 56.5, 55.5,
42.5,39.7, 37.8, 27.5, 25.1, 24.1, 22.6; HRMS (ESI) calcd for C33H4oN304S m/z [M + H]™: 576.2891;
found: 576.2935.

o o0
20

O-

Amino-thiocabamate 6h

78%; light yellow solid, [a]¥ +149.4 (¢ 1.6, CH,Cl,); IR (KBr): 2957, 1620, 1525, 1466, 1215, 1037
cm™; "H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned) (400
MHz, CDCls): 8 8.90 (brs, 1H), 8.71 (d, J = 4.5 Hz, 1H), 7.99 (d, J = 9.2 Hz, 1H), 7.48-7.28 (m, 5H),
6.43 (s, 2H), 5.79-5.72 (m, 1H), 4.97-4.94 (m, 2H), 3.77-3.62 (m, 8H), 3.41-3.39 (m, 1H), 3.13-3.01 (m,
2H), 2.67-2.57 (m, 2H), 2.28-2.15 (m, 1H), 1.84-1.42 (m, 5H), 1.07 (s, 9H); >*C NMR (100 MHz, CDCl;):
5 188.0, 170.8, 158.6, 157.6, 152.3, 146.9, 144.4, 143.0, 141.5, 131.1, 126.8, 125.1, 122.1, 119.1, 114.1,
103.8, 102.4, 98.6, 81.2, 78.0, 60.1, 59.2, 56.3, 55.2, 42.4,39.4, 31.7, 27.3, 26.4, 23.6; HRMS (ESI) calcd
for C33H4N304S m/z [M + H]': 576.2891; found: 576.2913.
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Amino-thiocabamate 6i

75%; light yellow solid, [a]# —150.2 (¢ 0.9, CH,Cly); IR (KBr): 2953, 1620, 1525, 1463, 1209, 1036
cm™; "H NMR (the compound existed as a mixture of rotamers and the major rotamer was assigned) (300
MHz, CDCl3): & 8.76-8.72 (m, 2H), 8.00 (d, J = 9.2 Hz, 1H), 7.62-7.56 (m, 1H), 7.41-7.30 (m, 4H),
6.54-6.44 (m, 2H), 6.13-5.92 (m, 1H), 5.25-5.06 (m, 2H), 3.81-3.67 (m, 8H), 3.42-3.39 (m, 1H),
2.92-2.76 (m, 4H), 2.26-2.00 (m, 2H), 1.81-1.77 (m, 1H), 1.56-1.52 (m, 3H), 1.10 (s, 9H); °C NMR (75
MHz, CDCls): 8 187.9, 157.6, 151.6, 147.0, 144.4, 143.4, 140.2, 131.1, 127.3, 124.3, 123.4, 122.2, 119.3,
118.4, 114.5, 103.8, 102.5, 98.6, 80.4, 78.0, 60.1, 59.7, 55.3, 49.1, 40.0, 31.7, 27.8, 26.5, 26.2, 24.0;
HRMS (ESI) calcd for C33H4,N304S m/z [M + H]': 576.2891; found: 576.2903.
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(C) General procedure for the preparation of olefinic amide 1

To a solution of acid A (1.0 mmol, 1.0 eq) (synthesized according to the literature procedure®) in THF (10
mL) was added LiAIH4 (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 puL, 3.0 mmol, 3.0 eq) in CH,Cl, (5
mL) was added MsCl (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 CH,Cl, (3 x 5 mL).
The combined organic extracts were dried over Na,SO,, 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 (CH,Cly/hexane 2:1 to pure

CH,Cl,) to give the product 1.

©\/\/\/NHNS

(E)-4-Nitro-N-(5-phenylpent-4-enyl)benzenesulfonamide (1a)

Yellow solid, IR (KBr): 3259, 3103, 1546, 1350, 1160, 1061 cm™; "H NMR (300 MHz, CDCl;): & 8.30 (d,
J=28.8 Hz, 2H), 8.05 (d, J = 9.0 Hz, 2H), 7.29-7.19 (m, 5H), 6.34 (d, /= 15.8 Hz, 1H), 6.08 (dt, J=15.8,
6.9 Hz, 1H), 5.18 (t, J = 5.8 Hz, 1H), 3.06 (dt, J = 6.7 Hz, 2H), 2.23 (dt, J = 6.9 Hz, 2H), 1.74-1.65 (m,
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2H); >C NMR (75 MHz, CDCls): & 149.9, 145.7, 137.0, 131.1, 128.5, 128.4, 128.2, 127.2, 125.8, 124.3,
42.6,29.6, 29.0; HRMS (ESI) calcd for Ci7H7N,04S m/z [M — H] : 345.0915; found: 345.0920.

F
\©\/\/\/NHNS

(E)-N-[5-(4-Fluorophenyl)pent-4-enyl]-4-nitrobezenesulfonamide (1b)

Yellow solid, IR (KBr): 3258, 1531, 1351, 1307, 1162, 1091 cm™; "H NMR (500 MHz, CDCls): & 8.32 (d,
J=8.2Hz, 2H), 8.05 (d, /= 8.5 Hz, 2H), 7.23 (dd, J= 8.2, 5.7 Hz, 2H), 6.96 (dd, J = 8.5 Hz, 2H), 6.29 (d,
J=15.8 Hz, 1H), 5.98 (dt, J= 15.1, 6.9 Hz, 1H), 5.06 (t, J = 5.8 Hz, 1H), 3.06 (dt, J = 6.3 Hz, 2H), 2.21
(dt, J= 7.0 Hz, 2H), 1.71-1.65 (m, 2H); *C NMR (125 MHz, CDCls): & 162.0 (d, J = 245.0 Hz), 150.0,
145.8, 133.3 (d, J = 3.6 Hz), 130.0, 128.2, 128.2 (d, J = 1.8 Hz), 127.3 (d, J = 7.3 Hz), 124.4, 115.4 (d, J
= 21.9 Hz), 42.7, 29.6, 29.1; HRMS (ESI) calcd for C;7HsFN,O4S m/z [M — H]: 363.0820; found:
363.0813.

Cl

(E)-N-[5-(4-Chlorophenyl)pent-4-enyl]-4-nitrobezenesulfonamide (1c)

Yellow solid, IR (KBr): 3278, 1530, 1350, 1314, 1164, 1088 cm™; '"H NMR (500 MHz, CDCl;): & 8.34 (d,
J= 8.8 Hz, 2H), 8.04 (d, /= 8.8, Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 7.21 (d, J = 8.6 Hz, 2H), 6.30 (d, J =
15.8 Hz, 1H), 6.07 (dt, J = 15.8, 6.9 Hz, 1H), 4.69 (t, J = 6.0 Hz, 1H), 3.08 (dt, J = 6.9 Hz, 2H), 2.23 (dt,
J = 6.4 Hz, 2H), 1.73-1.58 (m, 2H); BC NMR (125 MHz, CDCls): 6 150.1, 145.9, 135.6, 132.9, 130.2,
129.1, 128.7, 128.3, 127.2, 124.4, 42.8, 29.7, 29.2; HRMS (ESI) calcd for C;7HsCIN,O4S m/z [M — H] :
379.0525; found: 379.0516.

Br

(E)-N-[5-(4-Bromophenyl)pent-4-enyl]-4-nitrobezenesulfonamide (1d)

Yellow solid, IR (KBr): 3279, 1529, 1412, 1349, 1163, 1050 cm’; '"H NMR (300 MHz, Acetone-ds): &
8.42 (dd, J=9.0 Hz, 2H), 8.13 (d, /= 9.0 Hz, 2H), 7.45 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 6.90
(brs, 1H), 6.37 (d, J=16.1 Hz, 1H), 6.26 (dt, J = 15.8, 6.3 Hz, 1H), 3.06 (dt, J = 6.8 Hz, 2H), 2.24 (dt, J =
7.1 Hz, 2H), 1.74-1.65 (m, 2H); °C NMR (125 MHz, Acetone-ds): & 149.8, 146.6, 136.7, 131.2, 130.3,
129.1, 128.1, 127.5, 124.1, 119.8, 42.2, 29.5, 29.0; HRMS (ESI) calcd for C;7H;6BrN,O4S m/z [M — H]:
423.0020; found: 423.0016.
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(E)-N-[5-(4-methoxyphenyl)pent-4-enyl]-4-nitrobenzenesulfonamide (1e)

Yellow solid, IR (KBr): 3282, 1529, 1349, 1240, 1165, 1041 cm™; "H NMR (300 MHz, CDCls): & 8.31 (d,
J=9.0 Hz, 2H), 7.83 (d, J = 9.0 Hz, 2H), 7.22-7.17 (m, 2H), 6.82 (dd, J = 6.8, 2.0 Hz, 2H), 6.26 (d, J =
15.8 Hz, 1H), 5.91 (dt, J = 15.6, 6.9 Hz, 1H), 4.91 (t, J = 6.0 Hz, 1H), 3.80 (s, 3H), 3.05 (dt, J = 6.9 Hz,
2H), 2.20 (dt, J = 7.0 Hz, 2H), 1.72-1.62 (m, 2H); *C NMR (75 MHz, CDCls): & 158.9, 150.0, 145.8,
130.6, 128.2, 127.0, 126.1, 126.0, 124.3, 113.9, 55.3, 42.6, 29.7, 29.2; HRMS (ESI) calcd for
CisH19N,OsS m/z [M — H] : 375.1020; found: 375.1018.

C|/©\/WNHNS

(E)-N-[5-(3-Chlorophenyl)pent-4-enyl]-4-nitrobezenesulfonamide (1f)

Yellow solid, IR (KBr): 32608, 1534, 1351, 1310, 1160, 1091 cm™; "H NMR (400 MHz, CDCls): & 8.29
(d, J= 8.9 Hz, 2H), 8.01 (d, J = 9.0 Hz, 2H), 7.23-7.08 (m, 4H), 6.24 (d, J = 15.9 Hz, 1H), 6.05 (dt, J =
15.8, 6.9 Hz, 1H), 4.97 (t, J = 6.1 Hz, 1H), 3.02 (dt, J = 6.9 Hz, 2H), 2.19 (dt, J = 7.3, 1.2 Hz, 2H),
1.69-1.61 (m, 2H); *C NMR (100 MHz, CDCls): § 150.0, 145.8, 139.0, 134.4, 130.0, 129.9, 129.7, 128.2,
127.1, 125.8, 124.4, 124.2, 42.6, 29.6, 29.0; HRMS (ESI) calcd for C7H;sCIN2O4S m/z [M — H]:
379.0525; found: 379.0529.

/@\MNHNS

(E)-4-Nitro-N-(5-m-tolylpent-4-enyl)benzenesulfonamide (19)

Yellow solid, IR (KBr): 3280, 1530, 1413, 1351, 1162, 1049 cm™;'H NMR (400 MHz, CDCl;): ¢ 8.30 (d,
J=9.0 Hz, 2H), 8.04 (d, /= 9.0 Hz, 2H), 7.17 (d, J =7.5 Hz, 1H), 7.09-7.02 (m, 3H), 6.29 (d, /= 15.8 Hz,
1H), 6.06 (dt, J = 15.8, 6.9 Hz, 1H), 5.17 (t, J = 6.0 Hz, 1H), 3.06 (dt, J = 6.9 Hz, 2H), 2.33 (s, 3H), 2.22
(dt, J= 6.4, 1.1 Hz, 2H), 1.70-1.67 (m, 2H); >*C NMR (100 MHz, CDCl;): & 149.9, 145.7, 138.0, 137.0,
131.2, 128.4, 128.2, 128.1, 128.0, 126.6, 124.3, 123.0, 42.6, 29.6, 29.0, 21.3; HRMS (ESI) calcd for
CisH19N2O4S m/z [M — H] : 359.1071; found: 359.1076.

H,CO 7 S

(E)-N-[5-(4-methoxyphenyl)pent-4-enyl]-4-nitrobenzenesulfonamide (1h)
Yellow solid, IR (KBr): 3264, 1533, 1349, 1162, 1090 cm'l; 'H NMR (300 MHz, CDCl3): 6 8.31 (d, J =
8.9 Hz, 2H), 8.03 (d, J = 9.0 Hz, 2H), 7.20 (dd, J = 7.7 Hz, 1H), 6.88-6.74 (m, 3H), 6.30 (d, /= 15.9 Hz,
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1H), 6.06 (dt, J=15.7, 6.9 Hz, 1H), 4.97 (t, J = 6.1 Hz, 1H), 3.80 (s, 3H), 3.05 (dt, J = 6.9 Hz, 2H), 2.22
(dt, J = 6.9 Hz, 2H), 1.73-1.63 (m, 2H); °C NMR (75 MHz, CDCl3): § 159.7, 150.0, 145.8, 138.5, 131.1,
129.5, 128.7, 128.2, 1244, 118.6, 112.6, 111.5, 55.2, 42.6, 29.6, 29.0; HRMS (ESI) calcd for
CisH19N,OsS m/z [M — H] : 375.1020; found: 375.1012.

NHNS

(E)-N-[5-(naphthalen-2-yl)-pent-4-enyl]-4-nitrobenzenesulfonamide (1i)

Yellow solid, IR (KBr): 3255, 1532, 1349, 1309, 1159, 1061 cm™; 8 "H NMR (300 MHz, Acetone-ds): &
8.42 (d, J = 8.9 Hz, 2H), 8.15 (d, J = 8.9 Hz, 2H), 7.84-7.79 (m, 3H), 7.72 (s, 1H), 7.61 (dd, J = 8.6, 1.7
Hz, 1H), 7.50-7.40 (m, 2H), 6.92 (t, J = 5.6 Hz, 1H), 6.56 (d, J= 15.8 Hz, 1H), 6.37 (dt, J= 15.8, 6.9 Hz,
1H), 3.10 (dt, J = 6.8 Hz, 2H), 2.30 (dt, J = 6.9 Hz, 2H), 1.78-1.68 (m, 2H); °C NMR (75 MHz,
Acetone-ds): 0 149.8, 146.6, 135.0, 133.6, 132.6, 130.5, 129.7, 128.1, 127.8, 127.6, 127.4, 126.0, 125.4,
125.2, 124.2, 123.2, 42.3, 29.5, 29.0; HRMS (ESI) calcd for C,;H9N,O4S m/z [M — H] : 395.1071; found:
395.1078.

S@\/\/\/NHNS

(E)-4-nitro-N-[5-(thiophen-3-yl)pent-4-enyl]benzenesulfonamide (1j)

Yellow solid, IR (KBr): 3254, 1546, 1349, 1159, 1063, 967 cm™'; "H NMR (300 MHz, CDCl5): & 8.28 (d,
J=18.9 Hz, 2H), 8.00 (d, J = 9.0 Hz, 2H), 7.22-7.19 (m, 1H), 7.07 (dd, J = 4.9, 1.0 Hz, 1H), 6.99 (dd, J =
3.0, 1.1 Hz, 1H), 6.30 (d, J = 15.8 Hz, 1H), 5.88 (dt, J = 15.8, 6.9 Hz, 1H), 4.98 (t, J = 6.1 Hz, 1H), 3.01
(dt, J= 6.9 Hz, 2H), 2.15 (ddd, J = 8.4, 7.2, 1.3 Hz, 2H), 1.69-1.58 (m, 2H); *C NMR (75 MHz, CDCl;):
d 150.0, 145.8, 139.7, 128.3, 128.2, 126.0, 125.5, 124.7, 124.4, 121.0, 42.6, 29.5, 29.1; HRMS (ESI)
caled for C1sH;5N>O4S, m/z [M — H] : 351.0479; found: 351.0461.

7

S
(E)-4-nitro-N-[5-(thiophen-2-yl)pent-4-enyl]benzenesulfonamide (1K)
Yellow solid, IR (KBr): 3249, 1531, 1348, 1310, 1159, 1065 cm; "H NMR (300 MHz, CDCl5): 6 8.33 (d,
J=9.0 Hz, 2H), 8.04 (d, J = 9.1 Hz, 2H), 7.10 (d, J= 5.1 Hz, 1H), 6.92 (dd, J= 5.1, 3.5 Hz, 1H), 6.83 (d,
J=3.3 Hz, 1H), 6.45 (d, J = 15.6 Hz, 1H), 5.89 (dt, J = 15.6, 7.1 Hz, 1H), 4.86 (t, J = 5.8 Hz, 1H), 3.05
(dt, J=6.7 Hz, 2H), 2.19 (ddd, J = 8.4, 7.1, 1.1 Hz, 2H), 1.72-1.62 (m, 2H); *C NMR (125 MHz, CDCl;):
§ 150.0, 145.8, 142.2, 128.3, 128.2, 127.3, 124.8, 124.5, 124.4, 123.6, 42.6, 29.5, 29.0; HRMS (ESI)

calcd for CsH;sN>O4S, m/z [M — H] : 351.0479; found: 351.0461.
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(D) General Procedure for the Bromoamidation. To a solution of olefinic amide 1 (0.1 mmol, 1.0
equiv), catalyst 6h (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
NaySO; (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
(MgSO0,), filtered and concentrated in vacuo. The residue was purified by flash column chromatography

on silica gel (CH,Cly/hexane 2:1) to yield the corresponding piperidine 2.
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(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-phenylpiperidine (2a)

White solid, [a]¥ —17.6 (¢ 1.4, CH,Cl,, 90% ee); IR (KBr): 2939, 1526, 1349, 1312, 1160, 1108 cm™;
"H NMR (300 MHz, CDCl5): & 8.31 (d, J = 8.8 Hz, 2H), 8.06 (d, J= 9.0 Hz, 2H), 7.39-7.29 (m, 5H), 5.51
(s, 1H), 4.97 (d, J = 2.6 Hz, 1H), 3.90 (d, J = 15.7 Hz, 1H), 3.33 (ddd, J = 15.2, 12.2, 2.9 Hz, 1H),
2.04-1.81 (m, 3H), 1.52-1.48 (m, 1H); *C NMR (75 MHz, CDCls): & 149.9, 146.2, 136.9, 129.1, 128.8,
128.0, 126.7, 123.9, 63.8, 51.5, 42.2, 27.2, 19.5; HRMS (EI) calcd for C;7H;7BrN,O4S m/z [M]":
424.0087; found: 424.0080. HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 45/55, 0.6 mL/min, 230 nm) t;

=43.9 min (major), t; = 48.5 min (minor).
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1 43.894 15566957 222857 94.968 95.368
2 48.464 824771 10825 5.032 4.632
Totall 16391728 233682 100.000 100.000
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(2R,3S)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-phenylpiperidine (ent-2a)
[a]® +22.4 (c 1.0, CH,Cly, 99% ee);
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Total 23909034 306665 100.000 100.000
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(2S,3R)-3-Bromo-2-(4-fluorophenyl)-1-(4-nitrophenylsulfonyl)piperidine (2b)
White solid, [a]¥ —12.6 (¢ 1.0, CH,Cl,, 83% ee); IR (KBr): 2962, 1605, 1531, 1347, 1164, 1010 cm™;

"H NMR (300 MHz, CDCl5): & 8.34 (d, J= 9.0 Hz, 2H), 8.04 (d, J = 9.1 Hz, 2H), 7.34-7.29 (m, 2H), 7.07
(dd, J = 8.5 Hz, 2H), 5.47 (s, 1H), 4.93 (dd, J = 5.4, 2.3 Hz, 1H), 3.86 (dd, J = 14.3, 2.9 Hz, 1H), 3.30
(ddd, J = 14.2, 12.2, 3.0 Hz, 1H), 1.95-1.83 (m, 3H), 1.54-1.48 (m, 1H); °C NMR (75 MHz, CDCl;): &
162.2 (d, J =247.1), 150.0, 146.0, 132.6, 128.8, 128.5 (d, J = 7.6 Hz), 124.0, 116.1 (d, J = 21.8), 63.3,
51.2, 42.1, 27.2, 19.4; HRMS (EI) caled for Ci7HcFBrN,O4S m/z [M]+: 441.9993; found: 441.9992.
HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 45/55, 0.6 mL/min, 230 nm) t; = 32.3 min (major), t, =

34.4 min (minor).
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Total 11218628 213451 100.000 100.000
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WBr
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(2S,3R)-3-Bromo-2-(4-chlorophenyl)-1-(4-nitrophenylsulfonyl)piperidine (2c)

White solid, [a]% —15.4 (¢ 0.57, CH,Cl,, 73% ee); IR (KBr): 2958, 1607, 1530, 1346, 1162, 1108 cm™;
'H NMR (500 MHz, CDCl;): & 8.34 (d, J = 8.8 Hz, 2H), 8.10 (d, J = 8.2 Hz, 2H), 7.36 (d, J = 8.2 Hz, 2H),
7.28 (d, J=8.2 Hz, 2H), 5.46 (s, 1H), 4.92 (d, /= 3.2 Hz, 1H), 3.86 (d, J = 12.6 Hz, 1H), 3.29 (ddd, J =
14.5, 12.0, 3.2 Hz, 1H), 1.92-1.82 (m, 3H), 1.55-1.48 (m, 1H); *C NMR (100 MHz, CDCL): & 150.0,
146.0, 135.4, 134.1, 129.3, 128.8, 128.2, 124.0, 63.3, 51.0, 42.2, 27.3, 19.4; HRMS (EI) calcd for
C17H16CIBrN,O4S m/z [M]+: 457.9697; found: 457.9693. HPLC (Daicel Chiralpak IC, i-PrOH/hexane =
45/55, 0.6 mL/min, 230 nm) t; = 31.0 min (major), t, = 33.9 min (minor).
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Total 28798730 581552 100.000 100.000
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(2S,3R)-3-Bromo-2-(4-bromophenyl)-1-(4-nitrophenylsulfonyl)piperidine (2d)
White solid, [a]} —17.4 (¢ 1.0, CH,Cl,, 72% ee); IR (KBr): 2927, 1523, 1489, 1350, 1160, 1109 cm’;

'H NMR (500 MHz, CDCls): & 8.34 (d, J = 8.7 Hz, 2H), 8.10 (d, J = 8.7 Hz, 2H), 7.51 (d, J = 8.5 Hz, 2H),
7.22 (d, J = 8.5 Hz, 2H), 5.43 (s, 1H), 4.92 (d, J = 2.5 Hz, 1H), 3.86 (d, J = 13.3 Hz, 1H), 3.29 (ddd, J =
14.9, 12.2, 2.8 Hz, 1H), 1.93-1.79 (m, 3H), 1.51-1.25 (m, 1H); *C NMR (100 MHz, CDCl;): & 150.1,
146.0, 136.0, 132.3, 128.9, 128.5, 124.0, 122.2, 63.4, 50.9, 42.2, 27.4, 19.5; HRMS (EI) calcd for
C17H1¢B1raN>O4S m/z [M]+: 501.9192; found: 501.9200. HPLC (Daicel Chiralpak IC, i-PrOH/hexane =

40/60, 0.6 mL/min, 230 nm) t; = 35.4 min (major), t; = 39.0 min (minor).
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WBr
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(2S,3R)-3-Bromo-2-(4-methoxyphenyl)-1-(4-nitrophenylsulfonyl)piperidine (2e)

White solid, [a]¥ —4.0 (¢ 0.5, CH,Cl,, 34% ee); IR (KBr): 2954, 1607, 1525, 1351, 1162, 1107 cm™; 'H
NMR (500 MHz, CDCls): 6 8.32 (d, J = 8.8 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 7.34 (d, J = 1.9 Hz, 1H),
7.26 (s, 1H), 6.87 (d, J = 8.8 Hz, 1H), 5.40 (s, 1H), 4.85 (dd, J = 5.6, 2.9 Hz, 1H), 3.89 (s, 3H), 3.89-3.86
(m, 1H), 3.30 (ddd, J = 14.4, 11.4, 2.6 Hz, 1H), 1.97-1.87 (m, 4H), 1.55-1.42 (m, 1H); °C NMR (125
MHz, CDCls): & 155.5, 150.0, 146.0, 131.6, 130.2, 128.7, 127.3, 124.0, 112.2, 112.1, 62.9, 56.3, 51.0,
423, 27.3, 19.6; HRMS (EI) calcd for CsHoBrN,OsS m/z [M]": 454.0193; found: 454.0190. HPLC
(Daicel Chiralpak IB, i-PrOH/hexane = 45/55, 0.6 mL/min, 230 nm) t; = 20.8 min (major), t, = 22.3 min

(minor).
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Total 19834984 587059 100.000 100.000
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(2S,3R)-3-Bromo-2-(3-chlorophenyl)-1-(4-nitrophenylsulfonyl)piperidine (2f)
White solid, [a]3 —24.2 (¢ 1.0, CH2Cly, 90% ee); IR (KBr): 2928, 1526, 1346, 1160, 1108, 951 cm™; 'H

NMR (400 MHz, CDCls): 6 8.33 (d, J = 8.9 Hz, 2H), 8.07 (d, J = 8.9 Hz, 2H), 7.34-7.28 (m, 2H),
7.26-7.21 (m, 2H), 5.46 (s, 1H), 4.90 (dd, J= 5.6, 2.8 Hz, 1H), 3.90 (dd, J = 13.8, 2.8 Hz, 1H), 3.31 (ddd,
J=13.9, 12.0, 2.9 Hz, 1H), 2.04-1.82 (m, 3H), 1.55-1.50 (m, 1H); >C NMR (100 MHz, CDCl;): & 150.0,
145.9, 139.0, 135.2, 130.5, 128.8, 128.3, 127, 125.0, 124.1, 63.3, 50.8, 42.3, 27.3, 19.4; HRMS (EI) calcd
for Ci17Hi6CIBrN,O4sS m/z [M]+: 457.9697; found: 457.9693. HPLC (Daicel Chiralpak AD,
i-PrOH/hexane = 40/60, 0.6 mL/min, 230 nm) t; = 19.4 min (minor), t; = 23.6 min (major).
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(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-p-tolylpiperidine (2g)

White solid, [a]3 —17.5 (¢ 1.0, CH,Cl,, 88% ee); IR (KBr): 2927, 1526, 1346, 1160, 1108 cm™; 'H
NMR (500 MHz, CDCl5): 8 8.30 (d, J = 8.8 Hz, 2H), 8.05 (d, J = 8.8 Hz, 2H), 7.23 (dd, J = 7.7 Hz, 1H),
7.09 (d, J = 8.5 Hz, 2H), 7.04 (s, 1H), 5.47 (s, 1H), 4.95 (dd, J = 5.6, 2.9 Hz, 1H), 3.90 (dd, J = 14.0, 2.9
Hz, 1H), 3.35 (ddd, J = 14.8, 12.0, 3.1 Hz, 1H), 2.32 (s, 3H), 1.98-1.83 (m, 3H), 1.53-1.49 (m, 1H); 1*C
NMR (125 MHz, CDCls): 6 149.8, 146.2, 138.9, 136.8, 129.0, 128.8, 128.7, 127.4, 123.9, 123.8, 63.8,
51.7,42.3,27.2, 21.6, 19.5; HRMS (EI) calcd for CgH 9BrN,04S m/z [M]": 438.0243; found: 438.0233.
HPLC (Daicel Chiralpak 1A, i-PrOH/hexane = 15/85, 0.6 mL/min, 230 nm) t; = 21.6 min (minor), t, =

22.6 min (major).
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Total 11770356 406057 100.000 100.000
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(2S,3R)-3-Bromo-2-(3-methoxyphenyl)-1-(4-nitrophenylsulfonyl)piperidine (2h)
White solid, [a]% —11.8 (¢ 1.0, CH,Cl, 86% ee); IR (KBr): 3021, 1531, 1349, 1216, 1164 cm™; 'H

NMR (400 MHz, CDCls): 6 8.30 (d, J = 9.0 Hz, 2H), 8.02 (d, J = 9.0 Hz, 2H), 7.29-7.25 (m, 1H),
6.88-6.80 (m, 3H), 5.48 (s, 1H), 4.95 (dd, J = 5.5, 2.9 Hz, 1H), 3.88 (dd, J = 13.8, 2.8 Hz, 1H), 3.78 (s,
3H), 3.33 (ddd, J = 13.9, 12.0, 2.9 Hz, 1H), 1.99-1.86 (m, 3H), 1.53-1.49 (m, 1H); *C NMR (100 MHz,
CDCl): 8 160.2, 149.9, 146.1, 138.5, 130.2, 128.8, 123.9, 118.9, 113.2, 112.8, 63.7, 55.3, 51.5, 42.3,
27.2, 19.4; HRMS (EI) calcd for C;sH9BrN,OsS m/z [M]+: 454.0193; found: 454.0190. HPLC (Daicel
Chiralpak IA, i-PrOH/hexane = 40/60, 0.6 mL/min, 230 nm) t; = 19.0 min (minor), t; = 20.3 min (major).
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1 18.858 45225328 1439763 49.486 49.880
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Total 91389413 2886457 100.000 100.000
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1 18.994 1313686 51725 6.868 7.430
2 20.321 17813709 644418 93.132 92.570
Total 19127395 696143 100.000 100.000

S18



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

(2S,3R)-3-Bromo-2-(naphthalen-2-yl)-1-(4-nitrophenylsulfonyl)piperidine (2i)

White solid, [a]% —19.6 (¢ 1.0, CH,Cly, 72% ee); IR (KBr): 2943, 1532, 1351, 1310, 1161, 1107 cm™;
'H NMR (400 MHz, CDCls): & 8.25 (d, J = 8.8 Hz, 2H), 8.06 (d, J = 8.8 Hz, 2H), 7.85-7.82 (m, 2H), 7.73
(d, J=5.8 Hz, 1H), 7.67 (s, 1H), 7.53-7.48 (m, 2H), 7.41 (dd, J = 8.6, 1.8 Hz, 1H), 5.64 (s, 1H), 5.90 (dd,
J=5.8,2.8 Hz, 1H), 3.96 (d, J = 13.7 Hz, 1H), 3.47 (ddd, J=13.8, 11.0, 3.0 Hz, 1H), 2.04-1.91 (m, 3H),
1.57-1.53 (m, 1H); >C NMR (100 MHz, CDCl5): & 149.9, 146.2, 134.2, 133.1, 132.6, 129.1, 128.8, 128.0,
127.6, 126.78, 126.76, 126.2, 124.3, 123.9 64.1, 51.4, 52.6, 27.5, 19.7, HRMS (EI) calcd for
Co1H19BrN,O4S m/z [M]+: 474.0243; found: 474.0233. HPLC (Daicel Chiralpak IC, i-PrOH/hexane =
40/60, 0.6 mL/min, 230 nm) t; = 47.6 min (major), t, = 56.6 min (minor).
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1 48.068 72469901 378289 49174 53.707
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Total 147372962 1635329 100.000 100.000
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1 47.567 48674211 624806 86.004 87.912
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Total 56595259 710715 100.000 100.000
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(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-(thiophen-3-yl)piperidine (2j)

White solid, [a]7 —17.8 (¢ 0.5, CH,Cl,, 83% ee); IR (KBr): 2960, 1525, 1344, 1168, 1093 cm’; 'H
NMR (400 MHz, CDCly): & 8.32 (d, J = 8.8 Hz, 2H), 8.08 (d, J = 8.9 Hz, 2H), 7.34 (dd, J = 5.0, 2.9 Hz,
1H), 7.17-7.16 (m, 1H), 7.02 (d, J = 5.0 Hz, 1H), 5.51 (s, 1H), 4.87 (brs, 1H), 3.78 (d, J = 13.0 Hz, 1H),
3.24 (ddd, J = 13.9, 12.0, 2.7 Hz, 1H), 1.99-1.88 (m, 3H), 1.54-1.48 (m, 1H); >C NMR (100 MHz,
CDCl3): 6 149.9, 146.0, 138.1, 128.8, 127.1, 126.4, 124.0, 123.0, 61.0, 50.8, 41.7, 27.4, 19.5; HRMS (EI)

calecd for CisHisBrN,O4S, m/z [M]+: 429.9651; found: 429.9654. HPLC (Daicel Chiralpak IB,
i-PrOH/hexane = 30/70, 0.6 mL/min, 230 nm) t; = 24.0 min (minor), t; = 25.5 min (major).

mAU
- I ~d Det.A Ch1
i || o P~
| r‘m’
_ ||N 1G]
200+ ‘ | |\
i | |
1 | i
] || |
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i [ |I
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| 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
N 5 10 15 20 25 3n 35
Detector A Chl 230mnm min
Peak# Ret. Time Area Height Area % Height %
1 24.008 8340891 257988 49.055 51.302
2 25,770 8662384 244897 50.945 48.698
Total 17003275 502885 100.000 100.000
nAU
E ] Det.A Ch1
] 2
750—_ |
a \
] |
500 |
E [
250+ |
N b}
i | |
| r\N || \
o A\ VAV oy
| T T T T ‘ T T | T | T T | T T T | ‘
r [ n 15 n 2R an 35
Detector A Chl 230mn min
Peaks# Ret. Time Area Height Area % Height %
1 23.987 2763745 93131 8.501 9.839
2 25.502 29747587 853370 91.499 90.161
Total 32511332 946501 100.000 100,000
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(2S,3R)-3-Bromo-1-(4-nitrophenylsulfonyl)-2-(thiophen-2-yl)piperidine (2k)
White solid, [a]7 —20.2 (¢ 1.0, CH,Cl,, 59% ee); IR (KBr): 2944, 1532, 1350, 1162, 1092 cm’; 'H

NMR (500 MHz, CDCls): & 8.26 (d, J = 8.9 Hz, 2H), 7.97 (d, J = 8.7 Hz, 2H), 7.23 (dd, J= 5.1, 1.2 Hz,
1H), 7.02 (dd, J = 2.5, 1.2 Hz, 1H), 6.98 (dd, /= 5.1, 3.7 Hz, 1H), 5.73 (s, 1H), 4.72 (d, J = 2.3 Hz, 1H),
3.83 (dd, J=13.3, 3.7 Hz, 1H), 3.24 (ddd, J = 13.3, 10.3, 3.0 Hz, 1H), 2.19-2.00 (m, 3H), 1.98-1.58 (m,
1H); >C NMR (125 MHz, CDCls): & 149.9, 145.7, 139.6, 128.7, 127.1, 127.0, 125.9, 123.9, 60.5, 50.8,
41.6, 27.2, 19.4; HRMS (EI) calcd for C;sHisBrN,O4S, m/z [M]": 429.9651; found: 429.9666. HPLC
(Daicel Chiralpak IC, i-PrOH/hexane = 40/60, 0.6 mL/min, 230 nm) t; = 62.3 min (major), t, = 70.9 min

(minor).
mAU
] \5 @Det A Chi
4 I ) -
1 k: its
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100- || /|
] B n
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0 ¥ T i
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0 10 20 30 40 50 60 70 80
Detector A Chl 230mm min
Peak# Ret. Time Area Height Area %o Height %
1 63.007 15182248 165078 50.031 53876
2 71.148 15163694 141324 49.969 46.124
Total 30345942 306402 100.000 100.000
mAU
| |ﬁ'§ Det.A Ch1
| ||N'
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] |I
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4 |
il '\ -~ . \ 4 P \¢
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0 10 20 30 40 50 60 70 80
min
Detector A Chl 230mm
Peak# Ret. Tune Area Height Area %o Height %5
1 62.300 15305051 166886 79.621 81.232
2 70.887 3917432 38557 20.379 18.768
Total 19222483 205443 100.000 100.000
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(R)-1-(4-Nitrophenylsulfonyl)-6-phenyl-1,2,3,6-tetrahydropyridine (7)
White solid, [a]% +264.6 (¢ 1.0, CH,Cly, 99% ee); IR (KBr): 2932, 1532, 1346, 1163, 1097, 940 cm™;

'H NMR (400 MHz, CDCl3): & 8.21 (d, J = 8.9 Hz, 2H), 7.85 (d, J = 8.9 Hz, 2H), 7.37-7.35 (m, 2H),
7.31-7.28 (m, 3H), 5.93-5.89 (m, 1H), 5.85-5.80 (m, 1H), 5.53 (s, 1H), 3.85 (ddd, J = 13.8, 6.2, 1.0 Hz,
1H), 3.15 (ddd, J = 16.2, 11.3, 5.0 Hz, 1H), 2.14-1.97 (m, 2H); *C NMR (100 MHz, CDCl3): & 149.7,
146.9, 138.7, 128.5, 128.3 (2 carbons), 128.2, 128.1, 126.0, 124.0, 56.6, 38.7, 23.8; HRMS (EI) calcd for
C17H16N>O4S m/z [M]+: 344.0825; found: 344.0834. HPLC (Daicel Chiralpak IA, i-PrOH/hexane = 40/60,

0.6 mL/min, 230 nm) t; = 12.0 min (minor), t; = 17.0 min (major).

mAU

| Det.A Ch1
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0 10 15 20 25
Detector A Chl 230mm min
Peak# Ret. Time Area Height Area % Height %
1 12.036 12594530 823013 49.990 58.083
2 17.122 12599480 593945 50.010 41917
Total 25194010 1416958 100.000 100.000
nAU
. e Det.A Ch1
1000+ JlE
] =
J |
500+ \
] - \
[+2]
. @
] -l J \ L
0 T T
T T | T T T | T T T T | T T T T | T
0 5 10 15 20 25
min
Detector A Chl 230mnm
Peak# Ret. Time Area Height Area % Height %
1 11.997 25780 1585 0.101 0.142
2 17.017 25616311 1114120 99.899 99 858
Total 25642091 1115706 100.000 100.000
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(6S)-6-Phenyl-1-azabicyclo[3.1.0]hexane (8)

'H NMR (400 MHz, CDCls): 8 7.29-7.18 (m, 5H), 3.20 (ddd, J = 12.2, 8.4, 1.3 Hz, 1H), 3.05 (dt, J=11.5,
7.6 Hz, 1H), 2.44 (d, J = 4.8, 2.8 Hz, 1H), 2.35 (d, J = 2.6 Hz, 1H), 2.23 (d, J = 13.3, 8.1 Hz, 1H),
2.03-1.93 (m, 1H), 1.78-1.70 (m, 1H), 1.65-1.56 (m, 1H); *C NMR (100 MHz, CDCl3): & 140.2, 128.2,

126.7, 126.0, 53.1, 50.6, 39.7, 26.6, 20.7; HRMS (ESI) calcd for C;;H4N m/z [M + H]": 160.1121; found:
160.1114.
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(E) Representative procedure for the silver salt mediated rearrangement

A solution of ent-2a (85 mg, 0.2 mmol, 1.0 eq) and silver trifluoroacetate (133 mg, 0.6 mmol, 3.0 eq) in
acetone (3.0 mL) and water (1.0 mL) was stirred at 60 °C for 8 h in dark. After the mixture was cooled to
room temperature, to the solution was added sat. NaCl (2.0 mL) and stirred for 5 min. The mixture was
filtered by celite and washed with EtOAc. The filtrate was separated and the aqueous phase was extracted
with EtOAc (3 x 5 mL). The combined extracts were washed with brine, dried and concentrated in vacuo.

The residue was purified by column chromatography to give the desired product ent-3a as a yellow solid

(50 mg, 68%).

Ph

(2S,3S5)-1-(4-nitrophenylsulfonyl)-2-phenylpiperidin-3-ol (ent-3a)

[0]3 —110.9 (¢ 1.0, CHyCl, 99% ce); IR (KBr): 3491, 2946, 1527, 1348, 1165, 1089 cm'; '"H NMR
(400 MHz, CDCl): 6 8.31 (d, J = 8.9 Hz, 2H), 8.04 (d, J = 8.9 Hz, 2H), 7.37-7.34 (m, 2H), 7.28-7.25 (m,
3H), 5.64 (t, J = 2.9 Hz, 1H), 3.69 (dt, J = 12.7, 2.9 Hz, 1H), 3.05-2.97 (m, 2H), 2.16-2.05 (m, 1H),
1.98-1.93 (m, 1H), 1.86-1.75 (m, 3H); °*C NMR (100 MHz, CDCl;): & 150.0, 145.3, 140.2, 129.1, 128.9,
128.0, 127.6, 124.0, 79.9, 47.5, 40.2, 25.1, 21.8; HRMS (ESI) calcd for C;7H7N,OsS m/z [M — H]:

361.0864; found: 361.0864. HPLC (Daicel Chiralpak 1A, i-PrOH/hexane = 40/60, 0.6 mL/min, 230 nm) t,

= 9.0 min (major), t, = 14.0 min (minor).
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Detector A Chl 230nm min
Peak# Ret. Time Area Height Area % Height %
1 9.001 4976635 386158 49.888 59.855
2 13.990 4998999 258993 50.112 40.145
Total 9975635 645151 100.000 100.000
mAU
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Detector A Chl 230mn min
Peak# Ret. Time Avea Height Area % Height %
1 9.036 14618089 1136950 98.373 98.901
2 14.049 241791 12638 1.627 1.099
Tota 14859881 1149588 100.000 100.000
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(2R,3R)-3-(4-fluorophenyl)-1-(4-nitrophenylsulfonyl)piperidin-2-ol (3b)

Yellow oil. [a]3 +18 (¢ 1.0, CHCls, 83% ee); IR (film): 3498, 2929, 1530, 1349, 1164, 1091 cm™; 'H
NMR (600 MHz, CDCls) & 8.33 (d, J = 8.8 Hz, 2H), 8.05 (d, J = 8.8 Hz, 2H), 7.25 — 7.21 (m, 2H), 7.05
(d, J = 8.6 Hz, 2H), 5.61 (s, 1H), 3.70 (d, J = 11.3 Hz, 1H), 3.04 — 2.98 (m, 2H), 2.07 (dd, J = 13.0, 3.6
Hz, 1H), 1.95 (d, J = 13.6 Hz, 1H), 1.81 — 1.73 (m, 3H) ; °C NMR (150 MHz, CDCl;) § 162.1 (d, J =
245.1 Hz), 150.1, 145.3, 136.0 (d, J= 3.1 Hz), 129.6 (d, J = 8.0 Hz), 129.0, 124.1, 115.7 (d, J=21.1 Hz),
79.7, 46.8, 40.1, 29.7, 25.1, 22.2; HRMS (ESI) calcd for C7H;7FN,05SNa m/z [M + Na]": 403.0734;
found: 403.0740. HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 15/85, 0.6 mL/min, 230 nm) t; = 19.9 min

(major), t, = 21.7 min (minor).

mAT 5

09 2 2 = PDA Nulti 1
] oo
']507_ II 'I III I
- || I|I II
0; | ’\P_\ — o / \_'l \\__ o
(0] ‘I< IIO ].I5 ‘I{} ’Ii 30
min
PDA Chl 230nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 19.880 12584568 329695 49.660 50.152
2 21.650 12757075 327699 50.340 40,848
Total 25341643 657393 100.000 100.000
MAY 200 ] = PDA Mult 1
100 | M
i Ik\ . o
- \ II| I'l.‘ T:
o I '\/ﬁl — . N~ s
) T \l T T T
0 5 10 15 20 30
PDA Chl 230nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 10.915 5674005 150756 01.202 89.801
2 21.742 541226 17122 8.708 10.199
Total 6215231 167878 100.000 100.000
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(2R,3R)-3-(4-bromophenyl)-1-(4-nitrophenylsulfonyl)piperidin-2-ol (3d)

Yellow oil. [a]¥ +27 (¢ 1.0, CHCls, 72% ee); IR (film): 3369, 2923, 1532, 1349, 1162, 1009 cm™; 'H
NMR (600 MHz, CDCl;) 6 8.33 (d, J = 8.8 Hz, 2H), 8.04 (d, J = 8.8 Hz, 2H), 7.48 (d, J = 8.4 Hz, 2H),
7.14 (d, J = 8.4 Hz, 2H), 5.63 — 5.59 (m, 1H), 3.69 (d, /= 11.8 Hz, 1H), 3.02 (dd, J = 16.9, 7.5 Hz, 1H),
2.98 —2.93 (m, 1H), 2.05 (dd, J = 12.0, 4.6 Hz, 1H), 1.95 (d, J = 13.7 Hz, 1H), 1.82 — 1.73 (m, 3H); "*C
NMR (151 MHz, CDCls) ¢ 150.1, 145.3, 139.3, 132.0, 129.8, 129.0, 124.1, 121.6, 79.5, 47.1, 40.1, 24.98,
22.0; HRMS (ESI) calcd for C;7H;7BrN,OsSNa m/z [M + Na]": 462.9934; found: 462.9924. HPLC (Daicel

Chiralpak IC, i-PrOH/hexane = 15/85, 0.6 mL/min, 230 nm) t; = 22.9 min (major), t, = 24.7 min (minor).
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nun
PDA Chl 230nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 22.960 593506 14751 50.943 50.513
2 24.716 571529 14451 49,057 49 487
Totall 1165035 29203 100,000 100.000
mAT
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PDA Chl 230nm 4nm
Pealz: EFet. Time Area Height Area % Heizht %o
1 22.861 T196694 174560 80248 860.038
2 24 662 1147452 28280 13.752 15.942
Totall 8344145 202840 100.000 10:0.000
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(2R,3R)- 1-(4-nitrophenylsulfonyl)-3-(m-tolyl)piperidin-2-ol (3g)
Yellow oil. [a]3 +77 (¢ 1.0, CHCLs, 82% ee); IR (film): 3494, 2935, 1529, 1349, 1162, 1091 cm™; 'H

NMR (600 MHz, CDCl;) 6 8.31 (d, J = 8.8 Hz, 2H), 8.05 (d, J = 8.8 Hz, 2H), 7.24 (d, J = 7.6 Hz, 1H),
7.12—-7.03 (m, 3H), 5.64 (s, 1H), 3.70 (d, J=10.9 Hz, 1H), 2.99 (dd, J = 16.9, 13.1 Hz, 2H), 2.35 (s, 3H),
2.09 (dd, J = 13.0, 3.2 Hz, 1H), 1.95 (d, J = 13.7 Hz, 1H), 1.83 — 1.74 (m, 3H); *C NMR (150 MHz,
CDCls) o 150.0, 145.3, 140.1, 138.8, 129.2, 128.9, 128.8, 128.4, 124.8, 123.98, 79.9, 47.3, 40.2, 25.0,
21.7, 21.4; HRMS (ESI) caled for C;gHy0N20sSNa m/z [M + Na]': 399.0985; found: 399.0977. HPLC
(Daicel Chiralpak IC, i-PrOH/hexane = 20/80, 0.6 mL/min, 230 nm) t; = 17.0 min (major), t, = 18.7 min

(minor).
mAU
=] |‘ PDA Mnulti 1
10 | 2 g
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1] Iﬁ I 1|0 llﬁ L IICI L 2I5 I 30
min
PDA Chl 230nm 4nm
Peak# Ret. Tume Area Height Area % Height %
1 17.039 180878 7355 49,007 50.450
2 18.670 188208 7223 50.993 49,550
Totall 369086 14578 100.000 100.000
mAU
. = PDA Multi 1
2004 =
] '|
] \
0_j — o~ I _jl_ l../—_\_.___f\_—
o 5 10 ' 2 30
min
PDA Chl 230mm 4nm
Peak# Ret. Time Area Height Area % Height %
1 17.037 5493506 193906 90,924 90,832
2 18.686 548371 19571 9.076 9,168
Total 6041877 213477 100.000 100.000
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(2R,3R)- 1-(4-nitrophenylsulfonyl)-3-methoxypiperidin-2-ol (3h)
Yellow oil. [a]3 +92 (¢ 0.2, CHCls, 83% ee); IR (film): 3513, 2931, 1529, 1349, 1161, 1090 cm™; 'H

NMR (600 MHz, CDCl;) 6 8.32 (d, J = 8.8 Hz, 2H), 8.05 (d, J = 8.8 Hz, 2H), 7.28 (d, J = 7.9 Hz, 1H),
6.86 — 6.79 (m, 3H), 5.65 (s, 1H), 3.81 (s, 3H), 3.69 (d, /= 9.7 Hz, 1H), 3.03 — 2.96 (m, 2H), 2.09 — 2.04
(m, 1H), 1.98 — 1.91 (m, 1H), 1.83 — 1.75 (m, 3H); °C NMR (151 MHz, CDCl3) & 160.0, 150.0, 145.2,
141.8, 130.0, 129.1, 124.0, 120.1, 114.0, 112.7, 79.8, 55.3, 47.5, 40.2, 25.0, 21.8; HRMS (ESI) calcd for
C1sH20N2O¢SNa m/z [M + Na]+: 415.0934; found: 416.0946. HPLC (Daicel Chiralpak IC, i-PrOH/hexane
=40/60, 0.6 mL/min, 230 nm) t; = 15.6 min (major), t; = 17.3 min (minor).

mATT
] P = PDA Multi [
100 [ % .-"f\{‘-.:
o N S \_ d \_
] L FL L | T i T T — 1 T T "
12 13 14 15 16 17 18 19
min
PDA Chl 230mm 4nm
Peak# Ret. Time Area Height Area % Height %
1 15.661 3077324 124814 49,888 52.561
2 17.211 3091088 112652 50.112 47 439
Total 6168412 237466 100.000 100.000
1 ATT
" 150 . PDA Multi 1
10 O—i 9‘5
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] /L =
0] T T T T - T - T T T T - 7I_1 '_ ';—Til — T
12 13 14 15 16 17 18 19
1in
PDA Chl 230nm 4nm
Peal# Ret. Time Area Height Area % Height %
1 15.659 1850243 79128 01.628 90.942
2 17.370 169053 7881 8.372 0.058
Total 2019296 87009 100.000 100.000
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(R)-1-(4-nitrophenylsulfonyl)-3-phenylpiperidine (9)

[a]3 +215 (¢ 1.0, CHCl3, 83% ee); IR (film): 2936, 1529, 1349, 1170, 1089, 1047, 960 cm™; 'H NMR
(600 MHz, CDCl3): '"H NMR (600 MHz, CDCl3) § 8.37 (d, J= 8.9 Hz, 2H), 7.93 (d, J = 8.9 Hz, 2H), 7.25 —
7.21 (m, 1H), 6.79 (ddd, J = 8.3, 2.6, 0.6 Hz, 1H), 6.75 (d, J= 7.6 Hz, 1H), 6.73 — 6.69 (m, 1H), 3.94 —3.89
(m, 2H), 3.79 (s, 3H), 2.86 (tt, J = 11.7, 3.7 Hz, 1H), 2.35 (td, J = 12.0, 2.9 Hz, 1H), 2.28 (t, /= 11.4 Hz,
1H), 2.03 — 1.95 (m, 1H), 1.88 (ddd, J = 12.9, 6.4, 3.2 Hz, 1H), 1.83 — 1.74 (m, 1H), 1.45 (ddd, J = 25.6,
12.6, 3.9 Hz, 1H). *C NMR (151 MHz, CDCl3) & 159.8, 150.1, 143.6, 142.5, 129.7, 128.7, 124.3, 119.4,
113.3, 112.0, 55.2, 52.5, 46.4, 42.2, 30.3, 25.0; HRMS (ESI) calcd for CigH,0N,OsSNa m/z [M + Na]':
399.0985; found: 399.0988.

Meo/©//h

(S)-3-(3-methoxyphenyl)piperidine (10)
To a stirred solution of 9 (18 mg, 0.05 mmol, 1.0 eq) in 0.5 mL of MeCN was added thiophenol (16 pL,
0.25 mmol, 5.0 eq) followed by K,COs (35 mg, 0.25 mmol, 5.0 eq). After the reaction was stirred for 12

hours, the reaction was quenched with saturated NaHCO; (2 mL) and extracted with EtOAc (3 x 5 mL).
The combined organic layer was dried using MgSQy,, filtered, and concentrated under reduced pressure.
[a]3 +8.0 (c 1.0, MeOH, 83% ee); IR (film): 2931, 1601, 1436, 1160, 1089, 1046, 750 cm™; "H NMR (600
MHz, CDCls) 6 7.25 —7.19 (m, 1H), 6.80 (d, /= 7.5 Hz, 1H), 6.78 — 6.71 (m, 2H), 3.80 (s, 3H), 3.25 (dd, J
=25.6, 11.8 Hz, 3H), 2.81 (ddd, J=15.1, 11.6, 8.2 Hz, 1H), 2.77 — 2.66 (m, 2H), 2.07 - 1.99 (m, 1H), 1.92
—1.81 (m, 1H), 1.80 — 1.70 (m, 1H), 1.62 (ddd, J=16.2, 12.9, 3.9 Hz, 1H). *C NMR (151 MHz, CDCl5) &
159.71, 145.27, 129.50, 119.37, 113.06, 111.69, 77.21, 77.00, 76.79, 55.17, 52.43, 45.73, 42.90, 31.50,
25.68. HRMS (ESI) calcd for C;p,HisNO m/z [M + H]+: 191.1383; found: 191.1367.

(The data are in full accordance to the literature values in all aspects)4
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ent-3a

Et;SiH, CF3COH

-78 to -40 °C

91%

11

(R)-1-(4-nitrophenylsulfonyl)-3-phenylpiperidine (11)

To a stirred solution of ent-3a (36 mg, 0.1 mmol, 1.0 eq) in 4 mL of CH,Cl, was added triethylsilane (80
uL, 0.5 mmol, 5.0 eq) at -78°C. The mixture was added trifluoroacetic acid (38 pL, 0.5 mmol, 5.0 eq),
stirred and allowed to warm up to room temperature overnight. The reaction was quenched with NaHCOs3
and extracted with CH,Cl,. The organic phase was dried with MgSQy, filtered and removed under reduced

pressure. The residue was purified by column chromatography to yield the desired product 11 as a yellow

solid (31 mg, 91%).

[a]% —18.0 (¢ 1.0, CHCl3, 99% ee); IR (film): 2935, 1529, 1350, 1168, 1089 cm™; "H NMR (600 MHz,
CDCls): 'H NMR (600 MHz, CDCl3) § 8.37 (d,J= 8.7 Hz, 2H), 7.93 (d, J= 8.7 Hz, 2H), 7.31 (t, /= 7.4 Hz,
2H), 7.25(d,J=7.4 Hz, 1H), 7.17 (d,J= 7.2 Hz, 2H), 3.92 (d, /= 11.5 Hz, 2H), 2.92 — 2.85 (m, 1H), 2.35
(td, J=12.0,2.5 Hz, 1H), 2.29 (t, J=11.4 Hz, 1H), 1.99 (d, /= 13.3 Hz, 1H), 1.92 — 1.86 (m, 1H), 1.86 —
1.75 (m, 1H), 1.47 (ddd, J=25.6, 12.7, 3.8 Hz, 1H); >’C NMR (150 MHz, CDCl3) & 150.13, 142.51, 141.97,
128.72,127.19, 127.10, 124.33, 52.59, 46.40, 42.17,30.31, 25.04; HRMS (ESI) calcd for C;sH290N,O3S m/z
[M + Na]™: 367.1087; found: 367.1094. HPLC (Daicel Chiralpak IC, i-PrOH/hexane = 40/60, 0.6 mL/min,

230 nm) t; = 28.9 min (major), t, = 32.3 min (minor).

mATT

500+

250

PDA Multi 1]

ek .
I R Js '3'0""3'5""4_0
PDA Chl 230nm 4nm
Pealk# Bet. Time Area Heizht Area %o Height %
1 28917 21002373 538388 49934 33.501
2 32.013 21148372 457920 30.066 46,499
Total 42240744 1006308 100.000 100.000
mATT
r| g PDA Mult: 1
] i
SO0 | |
] I
] | |
250 |
i [
] |
G_ "I II |\- =
LT T T T T s 2o " " 30 tas '4_0
PDA Chl 230nm 4nm
Pealk# Fet. Time Area Heizht Area % Height %o
1 28.891 27190421 675997 99502 00 420
2 32290 136141 3941 (0498 0.580
Total 27326562 679938 100000 100,000
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Table S1 Bromoaminocyclization of 1a using thiocarbamate 6.

Br
©\/\/\/ catalyst 6 (10 mol %) \(j
= NHNs > WIS

NBS (1.2 eq), CHCI5 Ns
1a 2a
OMe H 6a R = cinchonidine
N S 6b R = cinchonine
\( 6c R = quinine
0. .
MeO R 6d R = quinidine

6e Ar = 2,4-(MeO),-CgHs; R" = iPr
6f Ar = 2,4-(Me0),-CgHs; R' = CPh;

Ar” YS X 6g Ar = 2,4-(MeO),-CgH3; R1 = isoamyl
o 6h Ar = 2,4-(MeO),-CgH3; R = neopentyl
N 6j Ar = 2,4,6-(MeO);-CgHy; R' = Me
R'O N 6k Ar = 3,4,5-(MeO)3-CHp; R' = Me
6l Ar = 2,4-Cl,-CgH3; R' = Me
N 6m Ar = 2,4-Me,-CgHa; R' = Me
6n Ar = 4-(Me,N)-CgHy; R' = Me
entry? catalyst temperature (°C) time (d) yield,? ee (%)
1 6a -50 3 17,2
2 6b -50 3 21,0
3 6¢c -50 3 15, 46
4 6d -50 3 10, -9
5 6e -62 3 81, 63
6 6f -62 3 67, 68
7 6g -50 3 63, 55
8 6h -50 4 50, 73
9 6j -50 5 NR
10 6k -50 4 NR
11 6l -50 3 NR
12 6m -50 3 NR
13 6n -50 3 NR

“ Reactions were carried out with 1a (0.1 mmol), NBS (0.12 mmol), catalyst 6 (0.01 mmol) in CHCl; (5 mL). ® Isolated yield.
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Table S2 Optimization of the bromoaminocyclization of 1a.

©\/\/\/ CataIySt o (10 I %) Br\(j
halogen source (1.2 e -
_ NHNs 9 (12eq) © N

solvent, 5d Ns
1a 2a

entry halogen source solvent temperature (°C) yield,? ee (%)
1 NBS CHCI3 -60 39,75
2 NBP CHCI, -60 78, 86
3 DBH CHCI; -60 97, 83
4 NBS toluene -60 trace
5 NBP toluene -60 trace
6 NBS CHCI3/PhMe (1:1) -60 71, 80
7 NBS CHClz/hexane (1:1) -60 89, 86
8 NBP CHClz/hexane (1:1) -78 56, 87
9 NBP CHCls/hexane (1:2) -78 24,92
10 NBP CHCls/hexane (2:1) -78 18, 88
11 NBP CHCls/hexane (2:3) -78 55, 92
12 NBP CHCls/hexane (1:2) -60 24,76
13 NBP CHCls/hexane (1:2) -78 21,92
14 NBP CHCls/hexane (2:3) -60 55, 90
16 DBH CHCls/hexane (1:2) -78 24, 80
17 DBH CHCls/hexane (1:1) -78 85, 90
18 DBH CHCls/hexane (2:1) -78 74, 90
19 DBH CHCls/hexane (2:3) -60 69, 67

“ Reactions were carried out with 1a (0.1 mmol), halogen source (0.12 mmol), catalyst 6h (0.01 mmol) in solvent (5 mL). * Isolated yield.
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Table S3 Optimization of the silver salt mediated rearrangement of 2.

Br silver salt R..
\(j acetone/water (3:1) O

R Ns ) 60°C,8h HO Ns 3
entry silver salt substrate R yield,? ee (%)
1 AgOAc 2a Ph 0
2 Ag,CO3 2a Ph 0
3 AgNO; 2a Ph 83
4 AgsPO, 2a Ph
5 Ag,SO, 2a Ph
6 AgOTf 2a Ph 43
7 AgOTs 2a Ph 37
8¢ Ag(O,CCF53) ent-2a, 99% ee Ph 86, 99
9 Ag(O,CCF53) 2b, 83% ee 4-F-CgH4 83, 83
10 Ag(O,CCF53) 2d, 72% ee 4-Br-CgH4 76,72
11 Ag(O,CCF53) 2g, 86% ee 3-Me-CgHg4 89, 86
12 Ag(O,CCF53) 2h, 83% ee 3-MeO-CgH,4 80, 83

“ Reactions were carried out with 2 (0.1 mmol), silver salt (0.1 mmol) in acetone/water (3:1 v/v, 5 mL) at 60 °C. ® Isolated yield. ¢ Ent-2a was used and the

corresponding ent-3a was isolated as the product.
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1H normal range AC300

72291D
*** Current Data Parameters ***
OMNOOOOMEAN N OO ANO OO AT O0OMMNHM MO MM OO MO NAME oc08zl
HAOONODNDHONOANNNSN N M AN MNMOOMNOMON~NO MM MO OMONNSANO I i~
ONOOTNNOINOOONANND OOD OANODONIONOD O © © ONLN OSNOSIITAD N EXPNO 2
NOOOOOOANNANNANNNNNN A ('V)("')\—!\—!OOOO(V)NHH OOOO NNNHOOI\I\LD(D(D
00000 NNNNNNNNNNN G (B (O B B GG O LH O O O BN NANNAN A PROCNO 1
Ll W_%#
‘ H‘ ‘%IH%JH%%J ‘H% ‘W **k Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
o1 1853.43 Hz
PULPROG : 2930
SFO1 300.1318534 MHz
SOLVENT : CDCI3
= NHNs sw 17.9519 ppm
la D 32768
TE 296.7 K
*** Processing Parameters ***
LB 0.30 Hz
SF 300.1300094 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
_ Iy M/ML M i JM
o
[=2] o N (2] [sel =2 < (2] N <
3 o - O N[ ™M — o] — ™
c o| o ~ N~ r~ N~ [ee] [{e] (2]
= S| S o oo o > = >
LI e Y
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
22291d
*** Current Data Parameters ***
MNMM~NAN OO O AN N~
oNILBRSH B o S8R 3 33 NAME 0c08zI
VOO ATMAN A0 M N O N~ o0} [eXe)
SN 0000~ S own Lo Qo EXPNO : 3
<< <tTOMOANNNNNN M~~~ O o [erNee]
e e e e e e e M~~~ <t AN N
L e P o v
*** Acquisition Parameters ***
LOCNUC : 2H
NS : 126
NUCLEUS : off
o1 : 7924.11 Hz
PULPROG : zgpg30
SFO1 : 75.4756731 MHz
SOLVENT : CDCI3
= NHNs sw 2382968 ppm
la D : 32768
TE : 296.9 K
*** Processing Parameters ***
LB : 1.00 Hz
H H SF : 75.4677590 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
N M A A o
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 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 TrT Tl
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(ppm)
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1H AMX500
3195-2
MOWO MNONMNOMLW QLW WMMOO W O o) e} OO SO FTONONMN
NONOD OMHdOWT OO ONMO T ™ o« oNMmd CONQOITOLW
Gned SIRNNG8s BNoSR56 538 8883 QIRZR38E8 o+ Current Data Parameters **
BBOW NNNNNGOGG [CRCRCRERT T T 1610 SRV RORY) NaNNNddAdd
I e i i - 'S sl R
EXPNO : 5
PROCNO 1
*** Acquisition Parameters ***
BF1 :500.1300000 MHz
F LOCNUC 2H
NS : 8
Z NHNs o1 : 3088.51 Hz
1b PULPROG : 2930
SFO1 . 500.1330885 MHz
SOLVENT : CDCI3
SW : 20.6557 ppm
‘ e Processing Parameters ***
LB : 0.30 Hz
‘ PHCO : 158.770 degree
‘ PHC1 : -0.316 degree
T
5 ¥ ||o © || o || o © ©
o 8|8 3 || Q|6 8 ) Q
£ o || O o |0 o )} = | B!
! N ! ! o o N N N
I e L L A

(ppm)
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13C AMX500
3195-2
*** Current Data Parameters ***
o~ O FTNHODHAW O M M ()=}
- O T hMANMOLNOWLNO M o © 0O n < ™ .
88 R EREREEREE I8 8383 2 g NAME : 210818
INE] CWNMOBBBNN T 1010 No~ © 0 .
© © D ITOOONNNNN N - NN© o oo EXPNO : 6
- L R R R R e e e I I - NN < NN
e - . OO
*** Acquisition Parameters ***
BF1 : 125.7577890 MHz
LOCNUC : 2H
NS : 218
o1 : 13204.57 Hz
PULPROG : zgpg30
F SFO1 © 125.7709936 MHz
— NHNs SOLVENT CDCI3
1b SW : 238.7675 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 302.066 degree
‘ PHCI 39.423 degree

H

190 180 170 160 150 140 130 120 110 100
(ppm)
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1H AMX500
3195-1
*** Current Data Parameters ***
SONOOHONONMWOWLNO A OANMUN®OO ~ O MmN~ O dNO ONOONOMTLOTL O NAME : Z|0818
QOANNOOONMOMNQOLNOM COON®OSON o <o oMo O SNONMOWLANNON
nooOUYNONONTAH400 NOOOOOLM o (oo N0 0O OISO NAANA O 0 O 00 EXPNO : 1
®WMOMOOO0ONNNNNNN MNS600000 ® Koo 860909 NNNNNNNNO OO N
MO0 MOOOMOMNNNNNNMN (o] (s (e (o (e (e 1Io] n TS nmmm NNNNNNAAAAAA
Ll L LLLLL | = P e PROCNO !
*** Acquisition Parameters ***
BF1 : 500.1300000 MHz
LOCNUC 2H
NS : 8
o1 : 3088.51 Hz
Cl PULPROG : 2930
NHN SFO1 : 500.1330885 MHz
S
= SOLVENT : coci3
1c SwW : 20.6557 ppm
*** Processing Parameters ***
LB : 0.30 Hz
‘ PHCO : 283.534 degree
‘ PHC1 : -0.566 degree
©
g 8|8 B 218 2 3 8 |3
£ o |lo @ |© o | o o < %) ~
£ o || O ™ | O o O o) @ - “
- N N | N o — o N N N
e e P 1 e
(ppm)
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13C AMX500

3195-1
o N OMdH400HO ©
N o NSIITNONOD - 0O © [eNe]
0 M douwHOWnWN - nosx ©O n<
S 0 QadHNNH Y Loy 0 o
O W VWNOO®WON T NON ~ ~NAo
N < OMONNNNN NN O N [oNe)
- H A" AAA A NN <t NN

= NHNs
1c
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20
(ppm)
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*** Current Data Parameters ***

NAME /0818
EXPNO : 2
PROCNO 1

*** Acquisition Parameters ***

BF1 » 125.7577890 MHz
LOCNUC 2H

NS : 227

01 : 13204.57 Hz
PULPROG : zgpg30

SFO1 ;. 125.7709936 MHz
SOLVENT CDCI3

SW : 238.7675 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 317.407 degree
PHC1 : 20.181 degree
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1H normal range AC300

3201-2
*** Current Data Parameters ***
ONHOLONOTNITOATNNOT O T N AINDOAMY MO O WMONANTHOMNMNAO O MN NAME : agZ7ZI
NTOATOOOATO AN AN OMWOND O © ON-HOOOWWO STNNODOO OMNMOOINONLNOMO©
TONHOOITITMNMAAOOLMNMMANHO 0O O OYHdoOOLM N~ ANN NOMOMOOWUWLIYSMISHONT EXPNO : 7
SIS0 A g dddAddTTIIEITCOMONN 0 MOMMNNNNN [eNeoNoNaN:.] NANNNOOOOONNOO©
0000 050000000000 WMIBNNINNNNNNN 6 6COC6OB6O6Q mmna dNNNNNNNNH A H PROCNO 1
LLLLLLLLLLLLLLLLLLLL{ ‘ H\\H% ‘Hﬂ%ﬁ ‘%%W_gﬁgs;u )
L B = Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC 2H
NS : 8
Br o1 : 1853.43 Hz
PULPROG : 2930
= NHNs SFO1 . 300.1318534 MHz
1d SOLVENT : Acetone
SwW : 17.9519 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : 14.375 degree
PHC1 : -2.633 degres
[
o) INRIRS N | o [\ ~ 19} o] pal
o) N o < |0 N~ [ n I e}
= [ o o |~ (v} © © o 4]
£ o || O o |- )} o = = o
- N - | N o N N N N
ot e e e
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13C Standard AC300

3201-2
o MM NOMOTH A ®
S SN ®OOVWOYTO I © “ MHNOTOOLW
o] N ONNTON o o o MOARNANO
= NI ONMHON o 0 o ONMNNOOLW
1) 006 VdoooN~ < O N NOoNOoN~YNO
o T MOONNN N o o 0D B WD 00N
« Ad Haddddd A o < NANNNNNNN

Br

1d
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r
i

N O A
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30 20 10

*** Current Data Parameters ***

NAME : ag27z|
EXPNO : 8
PROCNO 1

*** Acquisition Parameters ***

BF1 . 75.4677490 MHz
LOCNUC 2H

NS : 226

01 : 7924.11 Hz
PULPROG : zgpg30

SFO1 . 754756731 MHz
SOLVENT CDCI3

SW : 238.2968 ppm
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 5.911 degree
PHC1 : 3.509 degree
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1H normal range AC300

3201-4
*** Current Data Parameters ***
OOMONAONDNOONVODNOQ L WOONNNNC © <o o oconNqN wONAdTTONN NAME : ag27z
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BOBOONNNNNNNNGOCOGG S GG 161616161610 < o oo o NNNNE e
B e N O o suanes
*** Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC 2H
NS : 8
HsCO o1 : 1853.43 Hz
PULPROG : 2930
= NHNs SFOL  : 300.1318534 MHz
le SOLVENT CDCI3
SW : 17.9519 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : 18.076 degree
PHC1 : -0.696 degree
i J ) [
T
® 313 3113 8|3 N 3 Q 3 3
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13C Standard AC300
3201-4
*** Current Data Parameters ***
5 98 ggENeSy N O N 58 8 EXPNO - 4
— - A A Ao o NN~ n < NN PROCNO : 1
‘ ‘ ‘ k\\ﬂk\ﬁ ‘ ‘ ‘ ‘% ‘ ‘ ‘H *** Acquisition Parameters ***
BF1 © 75.4677490 MHz
LOCNUC 2H
NS : 239
o1 : 7924.11 Hz
PULPROG : zgpg30
SFO1 © 75.4756731 MHz
HsCO SOLVENT CDCI3
SW : 238.2968 ppm
P NHNs *** Processing Parameters ***
le LB : 1.00 Hz
PHCO : 29.870 degree
H‘ PHC1 : -32.755 degree
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3201-5
*** Current Data Parameters ***
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= *** Acquisition Parameters ***
BF1 . 400.1300000 MHz
LOCNUC 2H
NS : 8
01 : 2470.97 Hz
PULPROG 2930
SFO1 . 400.1324710 MHz
Cl = NHNs SOLVENT : cDCI3
1f SW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -51.409 degree
PHC1 : -14.848 degree
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e
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3201-5
*** Current Data Parameters ***
NMONTOMAND OO N .
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ERRRRERRRERE NN g 23
| - b o P
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 93
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 . 100.6238364 MHz
NHN SOLVENT : CDCI3
cl = S sw © 238.8943 ppm
1f *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 95.581 degree
PHC1 : -67.568 degree
| ,,Waﬂl,“ 1
e

(ppm)
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3201-3
*** Current Data Parameters ***
H0OTOOVNMNOTOMDTNONNT [oNoNe} 0O O OHONHOMOW®MY IO NAME . aug26zI
MOULMONMUONODONMNNNNLNML® 0 NN~ < 0o NODOSTODOADOONT © 0O
O MNOONNDOOMNMAANONL L M (<ol To) [Nl ] NTANNOOO®O—HOMO .
MNOONH440000MN600000 Sk 0000 HNNNNNHEANNOOO EXPNO 2
WOWWAONMNNNNNNNNOOOOOOOO nwmuwn |mmmm NNNNNNNNAAAAA
\H\ Ll bbbt Ll ’% K% ‘W%%W%QJ PROCNO 1
T ST *** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC 2H
NS : 8
01 : 2470.97 Hz
PULPROG : 2930
= NHNs SFO1 © 400.1324710 MHz
19 SOLVENT : CDCI3
SW : 20.5524 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : -43.026 degree
PHC1 : -16.392 degree
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3201-3
*** Current Data Parameters ***
e ’
PROCNO 1
‘ H%H ‘H ‘V% ‘ ‘H ‘ *** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 45
o1 : 11067.40 Hz
b NHNs PULPROG : zgpg30
19 SFO1 :100.6238364 MHz
SOLVENT CDCI3
SW : 238.8943 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 97.699 degree
PHC1 : -59.040 degree
|
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1H normal range AC300
3201-6
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*** Current Data Parameters ***

NAME se01zl
EXPNO : 1
PROCNO : 1

*** 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 296.9 K
*** Processing Parameters ***

LB 0.30 Hz
SF :300.1300120 MHz

*** 1D NMR Plot Parameters ***
NUCLEUS : off
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13C Standard AC300
3201-6
*** Current Data Parameters ***
N~ OMN~NODATLOHOO ~OM
N~ N T MAMNO +H O 0 o N [aN] [o0] < O NAME : seOlzI
™ OLUONOASTH O IO — O 00 [*2] ~ o
N~ O~ ANN M N O <t AN O M~ n o AN
o2} DVOAROX L O~ N he: © ©o EXPNO 2
S 3333339 324 NN B S Q-
o S TN ' N e 1
*k* Acquisition Parameters ***
LOCNUC : 2H
NS : 426
NUCLEUS : off
01 : 7924.11 Hz
PULPROG : zgpg30
NHN SFO1 : 75.4756731 MHz
H3CO Z S SOLVENT : coci
1h SW : 238.2968 ppm
TD : 32768
TE : 296.9 K
*** Processing Parameters ***
‘ LB : 1.00 Hz
H SF : 75.4677560 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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1H normal range AC300
2-naph

*** Current Data Parameters ***
NMNMOUNONODMNMUODOOWLANMNOMOOOW®HO NHOoMmMNOOWLS IS — © 00O NNANONOO®MONO-HO NAME : Sel4Z|
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TONATONNDDANNOOODOOONOUIITMNOO NEHAOONAHON O T < ™M~ 0OO MNMAOOOWWLITMOOM— 0 EXPNO : 5
ArHddH00ONNOOLSYIYESIIINNT T OO MOMMMMM "0 0w MONNOOOOONMNNMNNMNO
BBOBNNNNNNNNNNNNNNNNNNNN RN RN RN RN R oo na daNNNNNNNNAd Ao .
T I I AR A ggg%\‘ ‘%W% ‘W ‘%m%ymr_ﬁ%#,u PROCNO - 1
*** Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC 2H
NS : 8
o1 : 1853.43 Hz
= NHNs PULPROG : 2930
1 SFO1 :300.1318534 MHz
SOLVENT Acetone
SW : 17.9519 ppm
*** Processing Parameters ***
LB : 0.30 Hz
PHCO : 18.514 degree
PHC1 : -2.218 degree
JUJ ,
]
[e)) o [v] N < | (=) ()] N N~ n [e2]
O o ¢ o |- O |’ o o | © < (2} n
= o ~ o g |0 |0 o o | d 9} [ [52)
£ d|ol|lo|o|o|o ® |0 |o o o o
N N o |- o |- o - — N N N
o T o L L

(ppm)
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13C Standard AC300
2-naph
o SONNTOAHMOLWN O© OO0
o MANMNMMOONINDONAHQO QN [} TOMHO O T 0
o OMNMNEHTOMAMNMONOD OO LN N ANNMOOONN
= QEROOBNHARIDNOM N o Nodbboye
o) OOTNANOOBNNNIIW S O 0 NNQONYNO
[} TN OMMANNNNNNNNNN N OO 000N~
N AT A A A A A A A A A A A < NNNNNNNN
LLLLLLLLLLLLLL‘H ‘ W%y
T T

QPP

1

200 190 180 170 160 150 140 130 120 110 100
(ppm)
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*** Current Data Parameters ***

NAME : seldzl
EXPNO : 6
PROCNO 1

*** Acquisition Parameters ***
BF1 © 75.4677490 MH.
LOCNUC 2H

NS : 426

01 : 7924.11 Hz
PULPROG : zgpg30
SFO1 . 75.4756731 MH.
SOLVENT : Acetone

SwW : 238.2968 pprr
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 6.391 deg
PHC1 : -0.586 deg
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1H normal range AC300

3-th
*** Current Data Parameters ***
NAONONDONNTDNNOD DO O© DO TODOMMMM N O Mmoo NNOAMONTOOMNO A T W NAME : sel4zl
NOOONWLMWLISONONTONMONMN ONODOMNS MmN <tHO N ITTOQOVOANNNOMNMITONMOO
ODOHAONTAAOO DO W®N®NWOWOND® MONNOONLM O ™ W tTNO N COMNOMMEHOAOONLONONN
ANOONNNNRTT4400000200 MNOORDX® S0 0000 Neddddddd0000oonN EXPNO 1
WOONNMNNNMNNMNNMNNMNNMNNNNNNNOOO oL n< < mmmnaN NNNNNNNNNNAAAAAAA
Ll L L L L L L LLLL L %&&\M‘H ‘% "% \ﬂ‘%& PROCNO 1
IR LR
*** Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC : 2H
NS : 8
01 : 1853.43 Hz
PULPROG : 2930
< — SFO1 © 300.1318534 MHz
NS NHNs SOLVENT : cDei3
1 SwW : 17.9519 ppm
*** Processing Parameters ***
LB : 0.30 Hz
‘ PHCO : 20.975 degre
‘ PHC1 : -0.086 degre
J \\_,_AJ i
£
[e)) (o] o o |lo | O o n o] 2] < ©
o) o ] QO |©O | d o N © o < [
= © N n|io |0 o <) I=) (%2} =) <)
£ ° |l clo |9 ] o o S o °
— — L o |O s o — N N —
P e e L S e

(ppm)
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13C Standard AC300
3-th
™M 0 O NOOWHL O
N M © OMOdOY ® 0N © o~
N NO©QONNODD O =0 o 0N
@ N ©ANOY©OM O NoR 3 5Q
O W O BBOWSTT o N © no
< < M NNNNNN N N~ N~ ©O N [oNe}
— — L I I e I I B [ < NN
—
N NHNs
200 190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10

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

NAME : seldzl
EXPNO : 2
PROCNO : 1

*** Acquisition Parameters ***
BF1 © 75.4677490 MH
LOCNUC 2H

NS : 426

o1 : 7924.11 Hz
PULPROG : zgpg30
SFO1 . 75.4756731 MH
SOLVENT : CDCI3
SW : 238.2968 ppn
*** Processing Parameters ***

LB : 1.00 Hz
PHCO : 11.970 deg
PHC1 : -10.221 deg
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1H normal range AC300

2-th
*** Current Data Parameters ***
NANAINONWOT 0000 HdOAMNTYT NOLOIITTOM nowo [N RSN NDTOOANWOAONOANNOAO NAME : 5614Z|
INATOMOOMO OMNMOVOOMNOD MNIONMOLW H®Q S W0 nMmNo» MONMMNMOON OO NOQL -
TONTOOUNITMNAN OOOTANNATAN NNMAO0O©M 0O < 0O d OANNOONNMNULNST A OIT N EXPNO : 3
MOOMHOOCO00 NH00000RD IINADO XX 0 Q@ 6000 MNNNHHHA=d1dON00O0
WOOOWWMWMMMWWO MNMNNMNOOOOOO COLLWLLWGLWG < < < mMmmm NNNNNNNNNNAAAAA .
L;ggg#g# %ﬁ%ﬂ H\kﬁ‘% ‘% ‘Hn) H;JJJUJJJJJJJ PROCNO 1
mr *** Acquisition Parameters ***
BF1 :300.1300000 MHz
LOCNUC 2H
NS : 8
o1 : 1853.43 Hz
7 | PULPROG : 2930
S / NHNs SFO1 :300.1318534 MHz
1k SOLVENT : CDCI3
SwW : 17.9519 ppm
*** Processing Parameters ***
LB : 0.30 Hz
‘ ‘ PHCO 19.671 degr
PHC1 : 3.591 degr
E 7 j
o)) o [oe] n oo (] o ~ < m n [oo]
) N < © |9 | o [\ 0 N ) ~
= n o Q| |0 o ~ o 0 [Ie} <
= o || % |9 |09 o o o © )
N N ©C |O | s o L=l N N N
"""100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 =25 20 15 10 05 00

(ppm)
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13C AMX500
2-th
*** Current Data Parameters ***
M N M d0O0NONWO
$ 2 E §33en8s 583 5 3 NAME i Zioold
© @ o NAMND®OQ Loy b 5y ]
B 99 ZERIIXR N o G o EXPNO 2
- Hd - Ad A A A AA NINN < NN
\ ‘ ‘ %ﬁ‘ ‘% ‘ ‘H PROCNO : 1
*** Acquisition Parameters ***
BF1 : 125.7577890 MHz
LOCNUC : 2H
NS : 176
o1 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
SOLVENT : CDCI3
/ SW : 238.7675 ppm
*** Processing Parameters ***
\ = NHNs g
S LB : 1.00 Hz
1k PHCO : 306.994 degree
H PHC1 : 21.928 degree
200 160 180 170 160 150 140 130 120 110 100 90 8o 70 60  s0 40 30 20 10 0

(ppm)
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trans-prod-CDCI3

*** Current Data Parameters ***

NOMTONOOOIMOLWONO [o0] - m NN OO0 O0ON NOONHODONOSTINNATOOLW ON NAME : apogZI
OMNOOATONNOOOT O dO o] O~ NO OMOMNN OCONOONWTAONDOOMNMOMNS A .
AP ONDONDN IO OO Q N~ © AN ONO OO COHNNOXONTNODITONNAO QN EXPNO : 6
MNMOANNOOOMMMMMMANN n [oNe} D0 MMOMANN H0000000NOOOMWOWLLIYITNO
00O 0WNNNNNNNN 0 < < [CRCINOR RV RO ) NNNddddddddddddddddo PROCNO 1
e L N N |l e acqision Parameters
BF1 :300.1300000 MHz
Br LOCNUC 2H
\(j NS : 8
3 N 01 : 1250.00 Hz
Ns PULPROG : 2930
2 SFO1 :300.1312500 MHz
a SOLVENT : CDCI3
SW : 15.9573 ppm
*** Processing Parameters ***
LB : 0.10 Hz
PHCO : 467.449 degree
PHC1 : 5.547 degree

Integral

.5

© ]2.0000
5.1103
0.9818
1.0042

©.11.0107
1.0083

©7]3.0798
. .

11.9842

10.0 9.5 9.0 8.5

.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4. 2.
(ppm)

[y
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trans-prod-CDCI3

*** Current Data Parameters ***
N O © OO N © .
3 8 Q55853 88R S N R g 8 NAME : ap09zl
o - O dEANOONO NON b (2] < < N~
o o ©C PDONG M N © 0 N N < EXPNO : 7
SRR NN 3 9 Nog
R e b | ot :
*** Acquisition Parameters ***
BF1 : 75.4677190 MHz
LOCNUC : 2H
NS : 282
Br o1 : 8301.45 Hz
\O PULPROG : zgdc
W N SFO1 : 75.4760204 MHz
Ns SOLVENT : cDCi3
2a SwW : 234.9156 ppm
*** Processing Parameters ***
LB : 3.00 Hz
PHCO : 392.442 degree
‘ PHC1 : 9.704 degree
WMWWWWWWMMWWWMMM L T
"200 190 180 170 160 150 140 130 120 110 100 90 80 70 6o  s0 4o 30 =20 10 o

(ppm)
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1H normal range AC300
3203-2

*** Current Data Parameters ***

OFTOTOMAAN NN ONNAMN~ T N NONOO dAANNOOONATTONONOINOONDVHO MO ST 0O NAME se16zl
NOOMUMATMOOMANLL TN S ON~-MNMOU OO TONDOOTAMMONEd~-000OOO0OONO MO
OO NNTITITAN T OO ~OLT ™M NOSONONNTOOMAODD0OUOSTOHOANDDON~NOOSTNOMAN O 00N
THOOOMMMAOANNAA00OOOQ TN 0VOQRMMMAONNNNDIORNRODOOROOWNWOOWLWWLS T EXPNO 3
[cocolieeleeliooll il il bl bl bl Dl el D A el LLLSTITT OO OMOOMOMOMMadd A A A A
ce e e et L L L L L L L J g 0 1 J g J J 1 1 1 PROCNO 1
—— S P
**k Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
01 1853.43 Hz
Br PULPROG : 2930
SFO1 300.1318534 MHz
v SOLVENT : CDCI3
N\ N
Ns SW 17.9519 ppm
TD 32768
=
2b TE 2974 K
*** Processing Parameters ***
LB 0.30 Hz
SF 300.1300130 MHz
*** 1D NMR Plot Parameters ***
‘ NUCLEUS : off
TE T
o [so =) O N ~ < o — N 0
1] o9 |0 [aed < = To) N | ©
c [l =) [{o2 )] (2] - oy oy [} [}
- CHR @ ] e < < Qe
- N N o — — — ™ —
LN ) e I B B O
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
3203-2

ons

0 VWO NOHdM O oo
mno o N —INOWw O ~ O [ceN e NoN] [{e] [ee] N~ Ln (o]
I E32) O OSYTO~NAN oOF dS® ® o © <t ©
© 1O OO ©WGAMT O WD NON  © I5e) - o
™o H©Y Ao I O Soun o ~ — - <
[{e}{e) < <t MANANAN N o~ M~~~ ™ — o N~ (o))
— — e o M~~~ [{e] n < N —
w N
Ns
F
2b ‘H
T P o W
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 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 T prrTT]
200 180 160 140 120 100 80 60 40 20
(ppm)
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*** Current Data Parameters ***

NAME : sel6zl
EXPNO : 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 1096
NUCLEUS : off

01 : 7924.11 Hz
PULPROG : zgpg30
SFO1 : 75.4756731 MHz
SOLVENT : CDCI3

SW : 238.2968 ppm
TD : 32768

TE : 2974 K
*** Processing Parameters ***

LB : 1.00 Hz
SF © 75.4677520 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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1H AMX500 zI 3203-1

*** Current Data Parameters ***

o< N® oL~ mOo N « 0 NOLWNNLN MOOOTOOONIINOTHOLHNWOOM NAME : Ck0824
VONO non o N~ n Oddnd0N MNTdTOOOANOMNMMOHdOOMNO T O
Ym0 ©OsTON~O ) N o NN OO NHOONOOULTNADHAOOO VDN | EXPNO : 5
MOHE0  OONNN < oo DOMMANN 000D0ONDOORDVBDNITT T
0 00 00 0 NN~~~ n < < nmmMmmommom AT A A A A A A A A AAAAAA A )
H\ \‘ k‘ﬁy\‘ ‘ % H%ﬁ H i1y |PROCNO 1
*** Acquisition Parameters ***
BF1 : 500.1300000 MHz
LOCNUC 2H
NS : 8
Br o1 : 3088.51 Hz
PULPROG : 2930
Y N SFO1 : 500.1330885 MHz
al Ns SOLVENT : CDCI3
2c SwW : 20.6557 ppm
*** Processing Parameters ***
‘ LB : 0.30 Hz
‘ PHCO : 282.393 degree
‘ PHC1 : 2.046 degree

L M A
©
o n | o o | N © ~ ™ N o o
I | S M| d IN o) o) o o) N~
2 ~ | © N~ o) B © ~ o ©
£ o | O o | O o o o o o} o
EREN - | o “ - “ ® -
I LA B S e e e e L LA o B e T T T L B o B e S e o L I e T T T e S B B B B B e B S e e e S B E
10.0 9.5 9.0 8.5 8.0 7.5 4.0 1.5 1.0 0.5 0.0

(ppm)
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3203-1
*** Current Data Parameters ***
o © SLOuANMmMO O
33  S3]%8 3R g8 g ] g & 8 NAME : aug23z|
23 Sioex S 588 o 5 9 58
A OoR88 § NN© o o) o N o) EXPNO : 4
o o L R I I B | NN~ © n < N —
NS N T o v
** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 225
01 : 11067.40 Hz
Br PULPROG : 2gpg30
SFO1 :100.6238364 MHz
NN SOLVENT : coei
Ns sw . 238.8943 ppm
Cl 2c ¥ Processing Parameters ***
LB : 1.00 Hz
PHCO : 106.346 degree
m PHC1 : -77.397 degree
T T T T T T T T T T T T Ty e e e
(ppm)
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4Br-P
o mN Nt e N Ne) n < S <O O OO0 OCMOANOOWOONHDNOAHOM ***CurrentDataParameters***
< ® O NWDOMN- m « © <N NOOO AMNONOTAONTOTOLONDMNN
Mmoo NOON ) N o NYHH00O0 nNHdoOONOMYTMHOWOo 0N | NAME : z11209
mm-Oo LLNNN < [oNe} WOMMANNN QOO0 MWOWMNOONLOLSIITN
6 00 06 0 NNNNN 0 < < LR RV RV RV R Y] Adedddddddddddddddddd EXPNO . 4
H\H ‘ﬁ‘\y\ ‘ % \H%ﬁ O O e A :
r PROCNO : 1
** Acquisition Parameters ***
BF1 :500.2300000 MHz
LOCNUC 2H
NS : 8
01 : 2751.27 Hz
Br PULPROG : 29
SFO1 : 500.2327513 MHz
W N SOLVENT : coei3
B S SwW : 15.0080 ppm
r 2d ** Processing Parameters **
LB : 0.10 Hz
PHCO : 497.749 degree
PHC1 : -5.478 degree
e
[e)) - o N~ ~ oo} n n < N~ n
Q ~ 1O < [@] o © © n n N~
= N | O (v} N L ~ — [} [e] ©
£ o | O o ||H o o = o (] =
— N — N o — — — (] —
e P
(ppm)
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4Br-p
g 3 N9y o3 vouw R “ R . . *** Current Data Parameters ***
23 95899y NN 3 9 N EXPNO 2
NIRRT I I B o
*** Acquisition Parameters ***
BF1 . 100.6127690 MHz
LOCNUC 2H
NS : 1024
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
Br SOLVENT : cDCI3
\O SwW : 238.8943 ppm
W' N *** Processing Parameters ***
Ns LB : 1.00 Hz
Br 2d PHCO : 115.611 degree
PHC1 : -62.139 degree
|
!
|
| S
| |
o
"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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1H AMX500
3203-4
*** Current Data Parameters ***
NM~NOMTOOTAMO OMOOHdOWWOITOONTANLOLDOMNKNT T ATONONOMAdM~-ANNM NAME . 710916
L~NMUODIDO AN ML OCAOMNMNNOOAMNMNASTAOMNANTSTOOTOONONVWON—TOL N0 T .
NOLLMNMMMOITMO O DO MNMANOONTOLUITAOODMISEISENNTSMONAANNL T O~ O©
MMOOMMNANNN®®© MANRQRXQOMOHOHANNCORRNNNNROOWWWLLNNNRNDR EXPNO 1
OO OWOMNMNMNMNMNMNNOO LTI OANAdAAdAAAdAdAAdA A A AAAAAAAAAAA O O O
\#ﬂ\ﬂ\&%‘ %‘ \\\\‘\‘gg\‘LLLLLLL L L LLLLLLL\\K“)JJJJJ,JJJJ PROCNO : 1
L I rem 1
*** Acquisition Parameters ***
LOCNUC 2H
NS : 8
NUCLEUS : off
o1 : 3088.51 Hz
Br PULPROG : 2030
\(j SFO1 : 500.1330885 MHz
WISN SOLVENT : cDCI3
Ns sw : 20,6557 ppm
H3;CO .
3 2e TD : 32768
TE : 295.7 K
*** Processing Parameters ***
LB : 0.30 Hz
SF : 500.1300140 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
_ J J o A
o
j=) N OT —A 0o N © N (2] o [e0]
3 ol o ~| ;|| © — — © N~ [92] o
c [co)Ne) O || N [o0] Yo} (2] © © o
= | <2 Q|w|e S c — < MER
—| N | — o — < i (s2] —
L L L e )
10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)

S64



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

13C AMX500
3203-4
*** Current Data Parameters ***
o OO ~NSLO MmN S N ©
© AN O O OO ML ~O — O O [ce} [ < o] o] .
B O~ FOHRLON N ot & ® o © » » NAME : 210916
n o o O©——HONO AN — 0o [Te} [aP IS o © < ™
O oW HOoN~< o NOor~ @ M o N € ©Q EXPNO : 2
% 33 22988 g9 RRE € 83 ¢ N2
I e N N B = 1 | s 1
*k* Acquisition Parameters ***
LOCNUC : 2H
NS : 169
NUCLEUS : off
01 : 13204.57 Hz
PULPROG : zgpg30
SFO1 : 125.7709936 MHz
Br SOLVENT : CDCI3
\(j SW : 238.7675 ppm
W N TD : 65536
Ns TE : 295.8 K
H3CO 26 *** Processing Parameters ***
LB : 1.00 Hz
H SF © 125.7577940 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 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 [rrTT
200 180 160 140 120 100 80 60 40 20 0

(ppm)
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zg30
0.30 Hz

400.1324710 MHz
CDCI3
-47.510 degree
-18.713 degree

dec03z
400.1300000 MHz

2470.97 Hz

20.5524 ppm

LOCNUC
NS

01
PULPROG
SFO1
PHCO
PHC1

*** Current Data Parameters ***
LB

*** Acquisition Parameters ***
*** Processing Parameters ***

PROCNO
SOLVENT
SW

BF1

vovT'T

T8V6'T —| s
¥096'T #W = 8/v0°T
LTL6'T — EE——
0286'T —

—_ ¢Sv0'C
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0806
8VI6'v

cI9v’'s —— — J 6..6°0
F

hoom.v% —_— 8.66°0
—._84660 |

—= _/ 65T0°C
soze L = sevoz

A=VRAVA 1
288¢°L — u 8800°¢
|

T90€"L E— — 0000°¢
o~

2f

¥£50'8
¥650'8 —
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9920°8 —
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3cl

o~ COYHOONOD
S5 8508RbBYN CESE) 9 @ I\ S ® *** Current Data Parameters *+*
Q 0 OHdYNN®OO prRg @ @ ® g g
29 B8RRI AR N S o NI NAME dec03z|
- o A A A A [ © o} < N 5
TSN R SRR
PROCNO 1
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 1024
Br 01 © 11067.40 Hz
cl PULPROG : zgpg30
W N SFO1 . 100.6238364 MHz
Ns SOLVENT cDCI3
2f SW : 238.8943 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 84.883 degree
PHC1 : -33.166 degree

i SN M ‘m...u.mm.Lummmtmmmmmmmmm L mhmll il m\m umim\L 100 AR A ARYAARN A Y SN l\‘mmlm Iy l.m.‘lLALJummmhﬂm.\mmhm JLMMmummmm AR M A
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 (o]

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

1H AMX500
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710916
3
1

PROCNO

evss T4
9068'T |
78687
1226'T
60£6'T
G8E6'T

2H
off

3088.51 Hz

**%k Acquisition Parameters ***

LOCNUC

NS
NUCLEUS :

01

0.30 Hz

500.1300140 MHz

*** 1D NMR Plot Parameters ***
off

296.0 K

2930
*** Processing Parameters ***

500.1330885 MHz
CDCI3

20.6557 ppm
32768

SOLVENT :
SW
NUCLEUS :

PULPROG :
TD
TE

SFO1
LB
SF

—290T'T

69¢EE

—9TS0°€

€LV6'T
T956'T
6v96'T
G¢L6'T
€186'T
c066'T
§966'T
§900°C
Yvv0'C
11204
¢SIEe
§Teee
LTvEE
L9vEE

789¢°€ |
rv.€€
£988°¢
9268°¢
0vT16°€
£026°€
£GY6'Y |
9756t
9956t
0£96'1
8691'G
viv0'L -
60.0°L

G880°2 |

60T, |
A
5eezL
66722
00922 —
2708 -
0870'8
0850°8
8190°8

Br

G¢6¢'8 -

IHWV 8TL0T

T~

_ 0.60°T

|

— 12¢E0T

oo
— GG96°0

wmvo T

‘Mm 80T0°2
\6950'T

——"0000C

— ) ¥096°T

w

Jeabau|

0.0

7.0 6.0 5.0 4.0 3.0 2.0 1.0
(ppm)
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13C AMX500
3203-3

SERIEIISES 8% 8 § & 8193
OO ODAMNMN~MO N~ o< Yol < [<2] [Tl
O3 O 00 (5 00 00 W I~ % N~ ™~ ™~ N — 0
FIRRFYINAY K€ g 0§ § 0 & oas
SNRRSRY YT T T
.
W N
Ns
29
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*** Current Data Parameters ***

NAME 710916
EXPNO 4
PROCNO 1

*** Acquisition Parameters ***
LOCNUC 2H

NS 208
NUCLEUS : off

o1 13204.57 Hz
PULPROG : zgpg30
SFO1 125.7709936 MHz
SOLVENT : CDCI3

SwW 238.7675 ppm
TD 65536

TE 296.2 K
*** Processing Parameters ***

LB 1.00 Hz
SF 125.7577940 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS :

off
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30Me-P
*** Current Data Parameters ***
NAME : nov21zl
QCOHdONODONHOOIT OO ONOM o © M QOLON DOOANNMNANDN ONOONODOOOANMNMATNITOOW AW O
R R N I S R R g R B899 B30RY CoRBNSS SONObhImANSRaNEBRNBRNNO S5 EXPNO 2
MNOONNNN®®®M®QQQODDD i 000 CRDON OOOOMON 00900000000 D0000XINONNNT T
WWWWONNNNOOOOOOOOOO© n I3 < OOONMm 0MMMMMM Nddddddddddddddddddddd oo PROCNO : 1
Leeee el el J L
7 1 — m *** Acquisition Parameters ***
BF1 : 400.1300000 MHz
LOCNUC : 2H
NS : 8
o1 : 2470.97 Hz
Br\(j PULPROG : 2930
SFO1 . 400.1324710 MHz
H;CO SNy .
N SOLVENT : CDCI3
S
SW : 20.5524 ppm
2h ** Processing Parameters **
LB : 0.30 Hz
PHCO : -51.835 degree
PHC1 : -15.073 degree
L I\
s
) © |N 0 V) o o o | <
[0) M| [} < o o n | o
E [s2] < m (] o N — | O
= S |Q © o C ° o |Q
N | N Ll m — - - | ™M
"""9s5 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
(ppm)
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30Me-P
*** Current Data Parameters ***
e ’
PROCNO : 1
‘ ‘ ‘ ‘ H‘ ‘ ‘ H‘ "% ‘ ‘ ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
| BF1 :100.6127690 MHz
LOCNUC 2H
NS : 325
01 : 11067.40 Hz
Br PULPROG : zgpg30
\(j SFO1 : 100.6238364 MHz
H3CO w N SOLVENT : CDCI3
Ns SW : 238.8943 ppm
2h *** Processing Parameters ***
LB : 1.00 Hz
PHCO : 91.395 degree
PHC1 : -50.951 degree
|
Lo
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 4o 30 20 10 o

(ppm)
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2-naph-P
R On NN NINON LA L nNL O 5 309 20 I39ne@ g0RBeRESN ELERa e | ™ Cument Data Parameters =
VNGO BRIN RN ONBNBIIIYIT N g 33 56 S9YSIY $3058853665600000000a |NAME 211209
TT?TTTTITTTTTTMM“@T T “;”’HT T; T%LZZ" ijﬁj“ﬂj??fffﬁﬂjj EXPNO 3
L o PROCNO 1
*** Acquisition Parameters ***
BF1 © 500.2300000 MHz
LOCNUC 2H
NS : 8
Br 01 : 2751.27 Hz
\(j PULPROG : 29
WIS SFO1 . 500.2327513 MHz
Ns SOLVENT : cpei3
2i SW : 15.0080 ppm
*** Processing Parameters ***
LB : 0.10 Hz
PHCO : 419.575 degret
PHC1 : -7.498 degret

|
J | J | | JWt |

©
o) o |4 NEEvERe o ™ < N © <
@ = |© N o N I\ ) 9] 0
= N | oo |0 s} ) ~ © o N
< o |©o - |0 | O s} o o o) - o
N[N N - - — - ] —
I e o A o L B g B B e L e AL e B B L e B B e e A
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(ppm)
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2-naph-P
CNGBOTRDOO~®D *** Current Data Parameters ***
OTOUNNONIONLT OO 0OoN )] n © o] ©
825038 e38RRAR5 S22 I g g NAME  :  decogz
OOTNNODONNOCOG O TN MmoQ o 0 n n © .
TITOMMONNNNNNNNN NN O < - o ~ o EXPNO . 4
Ard A A A A A A A A A NN © n < N —
NNl e | PROCNO !
*** Acquisition Parameters ***
BF1 :100.6127690 MHz
LOCNUC 2H
NS : 1024
01 . 11067.40 Hz
PULPROG : zgpg30
SFO1 . 100.6238364 MHz

Br SOLVENT : CDCI3
\O S : 238.8943 ppm

O WIS *** Processing Parameters ***
O Ns LB : 1.00 Hz

o PHCO : 112.007 degree
PHC1 : -72.371 degree

md..umumumu.m‘m,mm.mumlmm1m..ln.uu.,.mmnmm,mluMlnm.li.mmmmmmlmﬁllm L mmm...“mm.Jmmmmm M..mm“..mmlJllu.mmlm.ml‘uhmmmlul.mmmmmmmmmmm
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3203-10
*** Current Data Parameters ***
HATO AT ANT ATOOONNNOMOO O [ee] o N NN M NOMOOWWOWWOL NAME OCt04ZI
OTFTOLOOMUOOMWULOLOOOANDNST [q\V] N~ O < ~NO AN KN FHOOOOMN~NMOO
ANNOOOOONLITITMOLO OO ON — © [exN{e} M~ <t DO HO O T 40 EXPNO 1
MOMOOOMMMMANN—ATAAOO L @Q N NN NN OO
Lot e bl ‘ ‘ ‘ ‘H % ‘%%‘%J
1 1 7 *++ Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
01 2470.97 Hz
PULPROG : 2930
SFO1 400.1324710 MHz
Br. SOLVENT : CcDCI3
SW 20.5524 ppm
" °N ™ 65536
S Ns
— TE 299.9 K
2j *** Processing Parameters ***
LB 0.30 Hz
SF 400.1300100 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
&
(@] | © N M| D o o N~ [sp] [{e] [{e]
8 Nl o |~ O N [{e] < ~ o
c 88 SIRR > 3 3 S S| IS
- NIEN | o|o o - — - o |-
LI I B O | L e ) Y
10.0 9.0 8. 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
(ppm)
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3203-10

*** Current Data Parameters ***

B R3IIFBN 88 T & N NAME  : octo4zl

OO O0—HMO O™ AN O I~ Yol Yo} [o0] [2] <

O WPONO M Mo © o ™~ © @ 0 EXPNO . 2

< <E MOANANANANN M~~~ O o o — N~ (2] .

e A A A A A M~~~ © Yo} < [9\] —

[N~ = i 1
*k* Acquisition Parameters ***
LOCNUC 2H
NS : 3266
NUCLEUS : off
01 : 11067.40 Hz
PULPROG : zgpg30
SFO1 : 100.6238364 MHz

Br SOLVENT : cDCI3

\(j SW : 238.8943 ppm

I : 65536

X\

S@ N S TE : 3004 K
_ : .

*** Processing Parameters ***

ZJ LB : 1.00 Hz
SF :100.6127700 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
|
|
i o
|
X ]
200 180 160 140 120 100 80 60 40 20 0

(ppm)
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3203-9
*** Current Data Parameters ***
DONTHOOANNMODOOONIIOMOMO OSSN N~ N~ NONMN MNONAdAA0ODOUTOAdANITONDIDHOMNMNDOINANMNMAMO M NAME . Z|10‘03
DOOANNNMNMOONOOULNUNONDLDIINON n - © MO OYTTOONODMOANLLADMNONOOOMMONMOOANONSHNN
QOUULTOONOOOMMANNNNT-CW0NIN N N - TMNMHO MNOTMNAAHOONOONMSTMONOOONOIINMNONOONNNNL .
NNANNDONGANNNNNOOSC00 0 N N~ DODO NNANNNNAHTIAGd+44440000000000000nanin |[EXPNO 1
WOWOWOWONNNNNNNNNNNNNDNOO OO n < < NMOMOM NOOMONOMHONNNNNNNNNNNNNNNNNNNNNAAAAA
LLLLLL““% % %ﬁ‘ N%g%& ) | | 111111 |PROCNO : 1
*** Acquisition Parameters ***
BF1 : 500.2300000 MHz
LOCNUC 2H
NS : 8
Br 01 : 2751.27 Hz
PULPROG : z9
@“‘ N SFO1 © 500.2327513 MHz
S
\ S SOLVENT : cDCI3
2k SW : 15.0080 ppm
*** Processing Parameters ***
LB : 0.10 Hz
PHCO : 405.396 degree
PHC1 : -11.004 degree
\ A N
e
5 o ||o o |N | O < — < < ~ ™ ™
@ < || © © |N | ® o) N~ o I o N )
= N o n|d|Ww [o)] o] ~ (v} ™ | o ©
= oo %o |0 ) S ) - A |o| |9
— N o — o o — — — ! N !
s s
(ppm)
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13C AMX500
3203-9
*** Current Data Parameters ***
T ™ o non~Nmo
63 8 08333 n8g ? 2 S g 9 NAME : 211003
2 ¢ © omo@m 8% ¢ 8§ 3 g3
g 9 ® ARNAR NN O o o) ol N o) EXPNO : 8
o o L Ao NN © n < N I
- - [ i )
‘ *** Acquisition Parameters ***
‘ BF1 . 125.7577890 MHz
LOCNUC 2H
NS : 246
Br 01 1320457 Hz
\(j PULPROG : zgpg30
S8 -’ N SFO1 . 125.7709936 MHz
\ S Ns SOLVENT : cDCI3
ok SW : 238.7675 ppm
*** Processing Parameters ***
LB : 1.00 Hz
PHCO : 230.027 degree
PHC1 : 17.928 degree
e s

(ppm)
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OH-U
*** Current Data Parameters ***
TAONOOAHAONWDO ML O M O < N QDO HAODHANM ONONVOANANNOMNMANAND QOO ANTONDOMOMONONOD NAME : nOV302|
NANOMNOMNMNOO-HANOO QAN LW ONYOONOMNMOITIUNMNMOAOINNITINONONONNOANDOULIIONDON S
NOONOWLMOOWNWOWOL b AOONNYSITIONONTAOONOQOSNTADQOUONNOUYTONONANLITNANLHO OO EXPNO : 1
MOOOMMNMMMMANNNNN ©0Q NNOOOOOOO00QRNATAA10000CNNNANNN DN MXOOMNMNNN
WO NNNNNNNNNNDN nwmuwn MNMOMOMOMOMOMOOMHOANNNNNNNNNNNATdTAAAAAAAAAAAA A A A A PROCNO . 1
gﬁgﬁ@ﬂu—g%ﬁ‘ g‘ LL;%%%%M %P J L -
*** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC : 2H
NS : 8
01 : 2470.97 Hz
PULPROG : 2930
SFO1 . 400.1324710 MHz
SOLVENT : CDCI3
SW : 20.5524 ppm
HO N *kk i *kk
Ns Processing Parameters
3 LB : 0.30 Hz
ent-3a PHCO : -49.651 degree
PHC1 : -20.218 degree
[
[e)) < < ™M | o [o0] o e} N o |~
O o |ld [ToR e} ~ o 0 o |< |d
= N © ~ | M [ o o (oI e B N
= oo o | o o S ©lo |9
— — - | m o — N - - | m
e e P e e o e

(ppm)
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OH-U
*** Current Data Parameters ***
PROCNO 1
‘ ‘ ‘ \kﬂ ‘ HV% ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
| BF1 :100.6127690 MHz
LOCNUC 2H
NS : 205
o1 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
SOLVENT CDCI3
HO N SwW : 238.8943 ppm
Ns *** Processing Parameters ***
ent-3a LB : 1.00 Hz
PHCO : 96.423 degree
PHC1 : -51.530 degree
|
i
| | |
|
|
|
|
""{o0 180 1ro 160 150 140 130 120 110 100 90 80 70 60  s0 40 30 =20 10 o

(ppm)
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DT-210312-Rearrangement- Pdt—4-F-Chir?—g’ 2
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dec22z|

*** Current Data Parameters ***

NAME

400.1300000 MHz
2H
2470.97 Hz
2930
400.1324710 MHz
CDCI3
20.5524 ppm
0.30 Hz
-52.611 degree
-17.064 degree

*** Acquisition Parameters ***

BF1
*** Processing Parameters ***

PROCNO
LOCNUC
NS
PULPROG
SFO1
SOLVENT
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*** Current Data Parameters ***

NAME : dec22z|
EXPNO : 2
PROCNO 1

*** Acquisition Parameters ***

BF1 :100.6127690 MHz
LOCNUC 2H

NS : 1024

01 : 11067.40 Hz
PULPROG : zgpg30

SFO1 :100.6238364 MHz
SOLVENT CDCI3

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

LB : 1.00 Hz
PHCO : 82.374 degree
PHC1 : -44.722 degree



zg30
0.30 Hz

400.1324710 MHz
-51.058 degree
-14.816 degree

nov02z|
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2470.97 Hz
CDCI3
20.5524 ppm
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*** Cyrrent Data Parameters ***
NAME

** Acquisition Parameters ***
*** Prpcessing Parameters ***

SFO1
SOLVENT

SW

EXPNO
PROCNO
BF1
LOCNUC
NS

o1
PULPROG
LB

PHC(Q
PHC1
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|
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|

|
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D
*** Current Data Parameters ***
s P mo© —o© © n © EXPNO . 6
N a338 NI 883 & & R PROCNO 1
‘ H\‘ ‘% ‘ ‘ ‘ ‘ ‘ *** Acquisition Parameters ***
“ BF1 :100.6127690 MHz
LOCNUC 2H
NS : 93
o1 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
SOLVENT CDCI3
H SW : 238.8943 ppm
ph—gi> *** Processing Parameters ***
N LB : 1.00 Hz
8 ‘ PHCO : 93.411 degree
‘ PHC1 : -45.328 degree
\ \ ‘
|
0 e
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2,4-(OMe)2-isoprop
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*** Current Data Parameters ***

NAME dec23zI
EXPNO : 3
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 8
NUCLEUS : off

01 2470.97 Hz
PULPROG : 2930
SFO1 400.1324710 MHz
SOLVENT : CDCI3

SW 20.5524 ppm
TD 65536

TE 299.4 K
*** Processing Parameters ***

LB 0.30 Hz
SF 400.1300100 MHz

*** 1D NMR Plot Parameters ***
NUCLEUS : off
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2,4-(OMe)2-isoprop
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*** Current Data Parameters ***

NAME : dec23zl
EXPNO 4
PROCNO : 1

*** Acquisition Parameters ***
LOCNUC 2H

NS : 1024
NUCLEUS : off

o1 : 11067.40 Hz
PULPROG : zgpg30
SFO1 : 100.6238364 MHz
SOLVENT : CDCI3

SW : 238.8943 ppm
TD : 65536

TE : 299.9 K
*** Processing Parameters ***

LB : 1.00 Hz
SF :100.6127760 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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1H normal range AC300

CPh3
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*** Current Data Parameters ***

NAME : de24zl
EXPNO : 1
PROCNO : 1

*** 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 : 679.5 K
*** Processing Parameters ***

LB : 0.30 Hz
SF :300.1300000 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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13C Standard AC300
CPh3
% §§ %gg %%%%% Eg % % § gggg ggéﬂg% §§§ §§§ **% Current Data Parameters ***
g £% S§S5 85584 33 S 4 FEENINES 22388 998 RRS NAME : de24zl
B R R I N D O o (o o EXPNO 2
PROCNO : 1
*k* Acquisition Parameters ***
‘ LOCNUC 2H
NS : 2599
NUCLEUS : off
H 01 : 7924.11 Hz
‘ PULPROG : zgpg30
SFO1 : 75.4756731 MHz
SOLVENT : CDCI3
SW : 238.2968 ppm
O\ TD 32768
TE : 679.5 K
*** Processing Parameters ***
LB : 1.00 Hz
O\ SF : 75.4677540 MHz
of *** 1D NMR Plot Parameters ***
NUCLEUS : off
|
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2,4-(OMe)2-bigtall
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0@111111111111‘\ T%(D %ﬂ) T%T %Tyﬁ?w?p? Addd A A AAAAAAA 40000 ***CUrrentDataParameterS***
L NAME : dec23z|
| EXPNO : 1
PROCNO : 1
*** Acquisition Parameters ***
BF1 :400.1300000 MHz
LOCNUC : 2H
NS : 8
o1 : 2470.97 Hz
o PULPROG : 2930
~ SFO1 . 400.1324710 MHz
SOLVENT : CDCI3
SW : 20.5524 ppm
O\ *** Processing Parameters ***
LB : 0.30 Hz
PHCO : -48.365 degree
PHC1 : -16.793 degree
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2,4-(OMe)2-bigtail
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*** Current Data Parameters ***

NAME dec23zl
EXPNO  : 2
PROCNO : 1

**% Acquisition Parameters ***
LOCNUC : 2H

NS : 1024
NUCLEUS : off

o1 : 11067.40 Hz
PULPROG : zgpg30
SFO1 :100.6238364 MHz
SOLVENT : CDCI3

SW : 238.8943 ppm
TD : 65536

TE : 299.9 K
*** Processing Parameters ***

LB : 1.00 Hz
SF :100.6127770 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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171A
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*** Current Data Parameters ***
NAME julo4zl
EXPNO 8
PROCNO 1
*** Acquisition Parameters ***
LOCNUC 2H
NS 8
NUCLEUS : off
o1 2470.97 Hz
e) PULPROG : 2930
~N
SFO1 400.1324710 MHz
SOLVENT : CDCI3
SW 20.5524 ppm
~
6h TD 65536
TE 298.8 K
*** Processing Parameters ***
LB 0.30 Hz
SF 400.1300000 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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*** Current Data Parameters ***

NAME juloszl
EXPNO 9
PROCNO 1

**%k Acquisition Parameters ***
LOCNUC 2H

NS 1024
NUCLEUS : off

o1 11067.40 Hz
PULPROG : zgpg30
SFO1 100.6238364 MHz
SOLVENT : CDCI3

SwW 238.8943 ppm
TD 65536

TE 299.6 K
*** Processing Parameters ***

LB 1.00 Hz
SF 100.6127950 MHz

*** 1D NMR Plot Parameters ***

NUCLEUS :

off



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012

1H normal range AC300

3213D-QND
*** Current Data Parameters ***
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B T S Pl T TS e oo 1
**% Acquisition Parameters ***
LOCNUC : 2H
NS : 8
NUCLEUS : off
| 0o1 : 1853.43 Hz
o) PULPROG : 2930
SFO1 : 300.1318534 MHz
SOLVENT : CDCI3
SW : 17.9519 ppm
TD : 32768
TE : 296.7 K
*** Processing Parameters ***
LB : 0.30 Hz
SF :300.1300000 MHz
6i *** 1D NMR Plot Parameters ***
NUCLEUS : off
|
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13C Standard AC300
3213D-QND-cat
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\| = | | — e avE ;
PROCNO 1
**k Acquisition Parameters ***
LOCNUC 2H
NS 266
C|) NUCLEUS : off
IS o1 7924.11 Hz
)k = PULPROG : 2gpg30
H @ SFOL 754756731 MHz
_O X N SOLVENT : cbci3
| SW 238.2968 ppm
N~ ™ 32768
TE 296.9 K
O *** Processing Parameters ***
_ LB 1.00 Hz
6i SF 75.4677680 MHz
*** 1D NMR Plot Parameters ***
NUCLEUS : off
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Figure S1. X-ray structure of 2a.
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Figure S2. X-ray structure of ent-3a.

HO N
Ns
ent-3a

S109



