Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry.
This journal is © The Royal Society of Chemistry 2014

Chiral Brensted Acid Catalyzed Enantioselective Intermolecular Allylic Aminations

Minyang Zhuang and Haifeng Du*

Beijing National Laboratory of Molecular Sciences,
CAS Key laboratory of Molecular Recognition and Function
Institute of Chemistry, Chinese Academy of Sciences
Beijing 100190, China

Supporting Information

S1



General consideration:

All the solvents were purified under standard method. 1H, 13 C, ]9F, and *'P NMR spectra were
recorded in CDCl; solution on Bruker AX-400 MHz instruments and spectral data were reported in
ppm relative to tetramethylsilane (TMS) as internal standard. IR spectra were recorded on a Thermo
Nicolet 6700 spectrometer. High-resolution mass spectralanalysis (HRMS) data were measured on
the Thermo Exactive by means of the ESI technique. Ee’s were determined by high performance
liquid chromatography (HPLC) analysis. All the amine nucleophiles were used directly after

purchase.

General procedure for the synthesis of Allylic alcohols: allylic alcohols were prepared according
to the reported method. To a stirred solution of o,B-unsaturated ketone chalcone (10 mmol) in
methanol (25 mL) was added CeCl;-7H,0 (3.73 g, 10 mmol), the solution was cooled to 0 °C and
NaBH4 (0.418 g, 11 mmol) was added. The mixture was stirred at room temperature for 1 h before
water was added and exacted with CH,Cl,. The combined organic phases were dried with Na;SOs,
and the solvents evaporated under vacuum. The pure compound was obtained after flash

chromatography on silica gel.
P. N. Chatterjee and S. Roy, Tetrahedron, 2012, 68, 3776.

Typical procedure for the synthesis of chiral sulfonamides from allylic alcohol (Table 2, entry
1): To a dried Schlenk flask was added (E)-1,3-diphenylpropenol (1a) (0.084 g, 0.40 mmol),
toluene sulfonamide (3) (0.1026 g, 0.60 mmol), and CHCl; (1.0 mL) under Ar. The reaction
mixture was stirred at -60 °C for 10 min before addition of chiral phosphoramide 2g (0.0325 g, 0.04
mmol). The reaction mixture was stirred at -60 °C for 10 h and quenched with saturated NaHCOs.
The organic phase was directly purified by flash chromatography on silica gel (CH,Cl,) to afford

the desired product 4a as a white solid.
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Typical procedure for the determination of the structures of regioisomers (4i and 4i’): To a
solution of 4i and 4i’ (0.0782 g, 0.19 mmol) in a mixed solvent CCly/CH3CN/H,0O (1:1:1.6, v/v/v,
1.1 mL), NalO4 (0.165 g, 0.77 mmol) was added and stirred for 10 min. Then RuCl;-H,O (0.0013 g,
0.0056 mmol) was added, and the mixture was stirred for 24 h at room temperature and quenched
with 1N HCI. The mixture was extracted with CH,Cl,, filtered with celite, concentrated and used

directly for the GC-MS analysis.

C.-Y. Zhou, S.-F. Zhu, L.-X. Wang and Q.-L. Zhou, J. Am. Chem. Soc., 2010, 132, 10955.

2g
(S)-(+)-]3,3’-Bis(diphenylmethyl)-1,1’-binaphthalen-2,2’-yl)-N-triflylphosphoramide: Yellow
solid; m.p. 218-220 °C; [a]p™ -101.6 (¢ 1.03, CH,CL); IR (film) 3061.1, 3027.3, 1647.5, 1598.6,
1494.3, 1450.8 cm™; 'H NMR (400 MHz, CDCLy) & 7.72 (t, J = 7.6 Hz, 2H), 7.50 (d, J = 5.0 Hz,
1H), 7.45-7.34 (m, 4H), 7.32-7.10 (m, 19H), 7.12-7.08 (m, 4H), 6.34-6.23 (m, 2H), 3.47 (brs, 1H);
P NMR (122 MHz, CDCL) & -1.5; "F NMR (376 MHz, CDCL;) & -77.3; HRMS (FT-ICRMS)

calcd for C47H33F3NOsPSNa (M+Na): 834.1661, found: 834.1653.

OH
¢
1a
(E)-1,3-diphenylprop-2-en-1-ol (1a): 85% yield, white solid; '"H NMR (400 MHz, CDCl) & 7.42

(d, J=7.2 Hz, 2H), 7.37 (t, J = 8.0 Hz, 4H), 7.30 (t, J = 7.6 Hz, 3H), 7.26-7.20 (m, 1H), 6.68 (d, J =

15.8 Hz, 1H), 6.37 (dd, J = 15.8, 6.4 Hz, 1H), 5.37 (d, J = 6.4 Hz, 1H), 2.12 (brs, 1H); *C NMR
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(100 MHz, CDCl) 6 143.0, 136.7, 131.7, 130.8, 128.8, 128.7, 128.0, 127.9, 126.8, 126.6, 75.3.

J. M. Dickinson, J. A. Murphy, C. W. Patterson and N. F. Wooster, J. Chem. Soc., Perkin Trans. 1,

1990, 1179;

OH
F F
1b

(E)-1,3-bis(4-fluorophenyl)prop-2-en-1-ol (1b): 61% yield, colorless oil; IR (film) 3371, 1602,
1508, 1227, 1157, 1085 cm™; "H NMR (400 MHz, CDCls) & 7.34-7.22 (m, 4H), 7.15-6.90 (m, 4H),
6.52 (d, J=16.0 Hz, 1H), 6.18 (dd, J = 16.0, 6.0 Hz, 1H), 5.24 (d, J = 6.0 Hz, 1H), 2.99 (brs, 1H);
BC NMR (100 MHz, CDCL) & 162.6 (d, J = 246.0 Hz), 162.4 (d, J = 244.0 Hz), 138.6 (d, J = 3.0
Hz), 132.6 (d, /= 3.0 Hz), 131.2 (d, /= 2.0 Hz), 129.6, 128.3 (d, J/=9.0 Hz), 128.2 (d, J = 8.0 Hz),
115.7 (d, J = 12.0 Hz), 115.5 (d, J = 12.0 Hz), 74.4; HRMS (FT-ICRMS) calcd for C;sH;;F,O

(M-H): 245.0772, found: 245.0781.

OH
Cl Cl
1c

(E)-1,3-bis(4-chlorophenyl)prop-2-en-1-ol (1c): 72% vyield, white solid; 'H NMR (400 MHz,
CDCl) & 7.35-7.25 (m, 4H), 7.25-7.21 (m, 4H), 6.55 (d, J = 16.0 Hz, 1H), 6.24 (dd, J = 16.0, 6.4
Hz, 1H), 5.27 (d, J = 6.4 Hz, 1H), 2.61 (brs, 1H); °C NMR (100 MHz, CDCL) & 141.1, 134.9,

133.7,131.8, 129.8, 128.9, 128.0, 127.9, 74.4.

P. N. Chatterjee and S. Roy, Tetrahedron, 2012, 68, 3776.
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OH
Br Br
1d

(E)-1,3-bis(4-bromophenyl)prop-2-en-1-ol (1d): 89% yield, white solid; 'H NMR (400 MHz,
CDCl) 6 7.49 (d, J = 6.8, 2H), 7.43 (d, J = 6.8, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.23 (d, J = 6.8 Hz,
2H), 6.59 (d, J = 16.0 Hz, 1H), 6.30 (dd, J = 16.0, 6.4 Hz, 1H), 5.36-5.30 (m, 1H), 2.15 (d, /= 3.6
Hz, 1H); °C NMR (100 MHz, CDCl;) & 141.7, 135.5, 132.0, 132.0, 130.0, 128.4, 128.3, 122.0,

74.6.

P. N. Chatterjee and S. Roy, Tetrahedron, 2012, 68, 3776.

OH

1e
(E)-1,3-di-p-tolylprop-2-en-1-ol (1e): 81% yield, white solid; 'H NMR (400 MHz, CDCl) & 7.24
(d, J=8.0 Hz, 4H), 7.20 (d, J = 8.0 Hz, 4H), 7.10 (d, J = 8.0 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H), 6.54
(d, J=14.6 Hz, 1H), 6.24 (dd, J = 14.6, 6.4 Hz, 1H), 5.21 (d, J= 6.4 Hz, 1H), 2.63 (brs, 1H), 2.30

(s, 3H), 2.28 (s, 3H); '°C NMR (100 MHz, CDCl) & 140.2, 137.5, 137.4, 134.0, 130.9, 130.3, 129.3,

129.3, 126.6, 126.5, 75.0, 21.3, 21.2.

P. N. Chatterjee and S. Roy, Tetrahedron, 2012, 68, 3776.

OH
1f
(E)-1,3-di-m-tolylprop-2-en-1-ol (1f): 79% yield, colorless oil; IR (film) 3348, 1605, 1487, 1455,

1081 cm™; '"H NMR (400 MHz, CDCl) & 7.25-7.13 (m, 6H), 7.06 (d, J = 7.2 Hz, 1H), 7.02 (d, J =
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6.0 Hz, 1H), 6.59 (d, J = 15.8 Hz, 1H), 6.28 (dd, J = 15.8, 6.4 Hz, 1H), 5.25 (d, J = 6.4 Hz, 1H),
2.44 (brs, 1H), 2.32 (s, 3H), 2.29 (s, 3H); *C NMR (100 MHz, CDCls) § 143.0, 138.4, 138.2, 136.7,
131.6, 130.6, 128.7, 128.6, 128.6, 128.6, 127.5, 127.2, 124.0, 123.6, 75.2, 21.6, 21.5; HRMS

(FT-ICRMS) calcd for Ci7H;7,0 (M-H): 237.1274, found: 237.1280.

OH
e
19

(E)-1,3-di-o-tolylprop-2-en-1-ol (1g): 80% yield, colorless oil; IR (film) 3336, 1602, 1486, 1460,
1011 cm™; "H NMR (400 MHz, CDCL3) & 7.52 (d, J= 7.6 Hz, 1H), 7.44-7.37 (m, 1H), 7.40-7.10 (m,
6H), 6.86 (d, J = 16.0 Hz, 1H), 6.22 (dd, J = 16.0, 6.0 Hz, 1H), 5.57 (d, J = 6.0 Hz, 1H), 2.39 (s,
3H), 2.33 (s, 3H), 2.10 (brs, 1H); °C NMR (100 MHz, CDCls) & 140.9, 135.9, 135.8, 135.4, 132.3,
130.8, 130.5, 128.7, 127.8, 126.6, 126.3, 126.0, 126.0, 72.3, 20.0, 19.4; HRMS (FT-ICRMS) calcd

for C;7H70 (M-H): 237.1274, found: 237.1280.

OH
SAA®

(E)-1,3-di(naphthalen-1-yl)prop-2-en-1-ol (1h): 65% yield, yellow oil; '"H NMR (400 MHz,

1h

CDCl;) & 8.34 (d, J = 8.4 Hz, 1H), 8.13-8.05 (m, 1H), 7.95-7.89 (m, 1H), 7.88-7.81 (m, 2H), 7.70 (t,
J = 7.2 Hz, 2H), 7.60-7.46 (m, 7H), 7.41 (t, J = 8.0 Hz, 1H), 6.63 (dd, J = 15.6, 5.6 Hz, 1H),
6.25-6.21 (m, 1H), 2.35 (d, J = 4.0 Hz, 1H); 3C NMR (100 MHz, CDCL;) & 138.5, 134.6, 134.4,
134.3, 133.8, 131.4, 131.0, 129.1, 128.9, 128.7, 128.4, 128.3, 126.5, 126.3, 126.0, 126.0, 125.8,

125.7, 124.4, 124.2, 124.0, 124.0, 72.6.
K. Itoh, T. Ikeda, S. Tazuke and T. Shibatal, J. Phys. Chem., 1992, 96, 5759-5765
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Cl
1i

(E)-3-(4-chlorophenyl)-1-(p-tolyl)prop-2-en-1-ol (1i): 73% yield, white solid; '"H NMR (400 MHz,
CDCl) 6 7.33-7.23 (m, 6H), 7.18 (d, J = 8.0 Hz, 2H), 6.63 (d, J = 15.8 Hz, 1H), 6.35 (dd, /= 15.8,
6.2 Hz, 1H), 5.37-5.31 (m, 1H), 2.35 (s, 3H), 2.00 (d, J= 3.0 Hz, 1H); >C NMR (100 MHz, CDCl;)

5 139.9, 138.0, 135.4, 133.5, 132.5, 129.6, 129.2, 128.9, 128.0, 126.5, 75.1, 21.4.

P. N. Chatterjee and S. Roy, Tetrahedron, 2012, 68, 3776.

OH
jopavs

1j
(E)-3-(3-chlorophenyl)-1-(p-tolyl)prop-2-en-1-ol (1j): 83% yield, colorless oil; IR (film) 3342,
1594, 1566, 1512, 1426 cm™; '"H NMR (400 MHz, CDCL) & 7.27 (s, 1H), 7.25-7.20 (m, 2H),
7.16-7.08 (m, 5H), 6.49 (d, J = 15.8 Hz, 1H), 6.31 (dd, J = 15.8, 6.2 Hz, 1H), 5.21 (d, J = 6.2 Hz,
1H), 2.98 (brs, 1H), 2.30 (s, 3H); °C NMR (100 MHz, CDCl;) & 139.7, 138.7, 137.7, 134.5, 133.3,

129.8, 129.4, 128.7, 127.7, 126.6, 126.5, 1249, 74.7, 21.3; HRMS (FT-ICRMS) calced for

Ci6H14ClO (M-H): 257.0728, found: 257.0736.

OH
UL
1k
(E)-1-(3-chlorophenyl)-3-(p-tolyl)prop-2-en-1-ol (1k): 77% yield, colorless oil; IR (film) 3339,

1596, 1574, 1512, 1428, 1188 cm™; "H NMR (400 MHz, CDCL) & 7.33 (s, 1H), 7.20-7.13 (m, 5H),
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7.08-7.01 (m, 2H), 6.49 (d, J = 15.8 Hz, 1H), 6.14 (dd, J = 15.8, 6.8 Hz, 1H), 5.14 (d, J = 6.8 Hz,
1H), 3.27 (brs, 1H), 2.27 (s, 3H); '°C NMR (100 MHz, CDCl) & 145.1, 137.9, 134.4, 133.5, 131.2,
129.9, 129.4, 127.7, 126.7, 126.5, 124.6, 74.5, 21.3; HRMS (FT-ICRMS) calcd for CysH,4CIO

(M-H): 257.0728, found: 257.0736.

O = O Cl

11
(E)-3-(3-chlorophenyl)-1-phenylprop-2-en-1-ol (11): 88%, colorless oil; IR (film) 3338, 1594,
1565, 1453, 1094, 1076 cm™; "H NMR (400 MHz, CDCls) § 7.40-7.26 (m, 6H), 7.20-7.15 (m, 3H),
6.57 (d, J = 16.0 Hz, 1H), 6.33 (dd, J = 16.0, 6.4 Hz, 1H), 5.33-5.28 (m, 1H), 2.47 (brs, 1H); °C
NMR (100 MHz, CDCly) 6 142.6, 138.6, 134.7, 133.2, 129.9, 129.1, 128.9, 128.1, 127.8, 126.7,

126.5, 125.0, 75.0; HRMS (FT-ICRMS) caled for Ci5H;,ClO (M-H): 243.0571, found: 243.0578.

OH
jonavy

1m
(E)-3-(3-bromophenyl)-1-(p-tolyl)prop-2-en-1-ol (1m): 75% yield, white solid; IR (film) 3340,
1590, 1562, 1473, 1072 cm™; "H NMR (400 MHz, CDCly) § 7.45 (s, 1H), 7.30 (d, J = 8.0 Hz, 1H),
7.26-7.18 (m, 3H), 7.16-7.05 (m, 3H), 6.50 (d, J = 16.0 Hz, 1H), 6.29 (dd, J = 16.0, 6.0 Hz, 1H),
5.24 (d, J = 6.0 Hz, 1H), 2.75 (brs, 1H), 2.31 (s, 3H); °C NMR (100 MHz, CDCl) & 139.7, 139.0,

137.7, 133.4, 130.6, 130.2, 129.5, 129.4, 128.6, 126.5, 125.4, 122.8, 74.7, 21.3; HRMS (FT-ICRMS)

calcd for C1cH4BrO (M-H): 301.0222, found: 301.0231.
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OH Br
¢

1n
(E)-3-(2-bromophenyl)-1-(p-tolyl)prop-2-en-1-o0l (In): 67% yield, white solid; IR (film) 3355,
1512, 1466, 1436, 1022 cm™; '"H NMR (400 MHz, CDCl;) 6 7.51 (d, J = 8.0 Hz, 1H), 7.45 (d, J =
8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 2H), 7.23-7.13 (m, 3H), 7.10-6.98 (m, 2H), 6.28 (dd, J = 15.6, 6.4
Hz, 1H), 5.36-5.30 (m, 1H), 2.36 (d, J = 3.2 Hz, 1H), 2.33 (s, 3H); °C NMR (100 MHz, CDCl;) &
139.7, 137.7, 136.7, 134.9, 133.1, 129.5, 129.1, 127.6, 127.4, 126.5, 125.6, 124.0, 75.0, 21.3;

HRMS (FT-ICRMS) caled for C;6H14BrO (M-H): 301.0222, found: 301.0232.

OH Cl
=
J

1o
(E)-3-(2,6-dichlorophenyl)-1-(p-tolyl)prop-2-en-1-ol (10): 80% yield, white solid; IR (film) 3294,
1555, 1512, 1428, 1180, 1090 cm™; "H NMR (400 MHz, CDCL) & 7.37 (d, J = 8.0 Hz, 2H), 7.30 (d,
J=18.0 Hz, 2H), 7.20 (d, J = 8.0 Hz, 2H), 7.09 (t, J = 8.0 Hz, 1H), 6.74 (d, J = 16.0 Hz, 1H), 6.42
(dd, J=16.0, 5.6 Hz, 1H), 5.44-5.37 (m, 1H), 2.36 (s, 3H), 2.06 (d, J = 4.0 Hz, 1H); *C NMR (100
MHz, CDCls) 6 140.1, 139.4, 137.9, 134.7, 134.5, 129.6, 128.6, 128.4, 126.9, 124.0, 75.0, 21.4;

HRMS (FT-ICRMS) caled for Ci¢H3CLO (M-H): 291.0338, found: 291.0336.

OH
‘ = ‘ Cl
F
1p
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(E)-3-(3-chlorophenyl)-1-(4-fluorophenyl)prop-2-en-1-ol (1p): 66% yield, colorless oil; IR (film)
3339, 1602, 1509, 1224, 1078 cm™; "H NMR (400 MHz, CDCls) & 7.36-7.28 (m, 3H), 7.20-7.13 (m,
3H), 7.06-6.93 (m, 2H), 6.53 (d, J = 16.0 Hz, 1H), 6.28 (dd, J = 16.0, 6.4 Hz, 1H), 5.28-5.24 (m,
1H), 2.80 (brs, 1H); >C NMR (100 MHz, CDCl) & 162.4 (d, J = 244.0 Hz), 138.4, 138.3 (d, J=3.0
Hz), 134.7, 132.9, 130.0, 129.3, 128.2 (d, J = 8.0 Hz), 128.0, 126.6, 125.0, 115.6 (d, J = 21.0 Hz),

74.3; HRMS (FT-ICRMS) caled for C;sH; CIFO (M-H): 261.0477, found: 261.0485.

OH
Br

1q
(E)-3-(3-bromophenyl)-1-(m-tolyl)prop-2-en-1-ol (1q): 73% yield, colorless oil; IR (film) 3339,
1562, 1474, 1072 cm™; "H NMR (400 MHz, CDCL) & 7.53 (s, 1H), 7.37-7.31 (m, 1H), 7.29-7.10
(m, 6H), 6.61 (d, J=15.6 Hz, 1H), 6.37 (dd, J = 15.6, 6.0 Hz, 1H), 5.35-5.31 (m, 1H), 2.36 (s, 3H),
2.09 (d, J= 3.4 Hz, 1H); >C NMR (100 MHz, CDCL;) & 142.6, 139.0, 138.7, 133.3, 130.8, 130.3,

129.6, 129.0, 128.9, 128.8, 127.2, 125.5, 123.6, 123.0, 75.1, 21.7; HRMS (FT-ICRMS) calcd for

Ci6H14BrO (M-H): 301.0222, found: 301.0231.

oo

1r
(E)-3-(3-bromophenyl)-1-(o-tolyl)prop-2-en-1-ol (1r): 79% yield, colorless oil; IR (film) 3326,
1590, 1562, 1473, 1072 cm™; "H NMR (400 MHz, CDCls) & 7.52-7.46 (m, 2H), 7.37-7.31 (m, 1H),
7.29-7.11 (m, 5H), 6.56 (d, J = 16.0 Hz, 1H), 6.37 (dd, J = 16.0, 6.0 Hz, 1H), 5.58-5.48 (m, 1H),
2.37 (s, 3H), 2.06 (d, J = 3.4 Hz, 1H); >C NMR (100 MHz, CDCls) & 140.5, 139.0, 135.5, 132.5,
130.9, 130.8, 130.3, 129.6, 129.1, 128.0, 126.7, 126.1, 125.4, 123.0, 71.8, 19.4; HRMS (FT-ICRMS)

calcd for C1cH4BrO (M-H): 301.0222, found: 301.0231.
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HN 0

(E)-N-(1,3-diphenylallyl)-4-methoxybenzenesulfonamide(Table 1, entry 12): White solid; yield:
72%; [a]p>’-22.4 (¢ 0.82, CH2CL) (72% ee); "H NMR (400 MHz, CDCL) & 7.69 (d,J = 8.8 Hz, 2H),
7.29-7.14 (m,10H), 6.78(d,J = 8.8 Hz, 2H), 6.35 (d, J = 15.6 Hz, 1H), 6.07 (dd, J = 15.6, 6.6 Hz,
1H), 5.17-5.05 (m,2H), 3.74 (s, 3H); *C NMR (100 MHz, CDCl;) & 162.9, 139.8, 136.3, 132.5,

132.3,129.6, 128.9, 128.7, 128.4, 128.1, 128.0, 127.3, 126.7, 114.2, 60.0, 55.7.

P. Trillo, A. Baeza and C. Najera, Eur. J. Org. Chem., 2012, 2929.

(E)-N-(1,3-diphenylallyl)-N-methylbenzenesulfonamide(Table 1, entry 13):Colorless oil; yield:
93%; [a]p>’-0.5 (c0.98, CH2CL) (2% ee); IR (film) 3060, 1447, 1339, 1164, 1088 cm™;'H NMR
(400 MHz, CDCl3) 6 7.83 (d,J = 8.6 Hz, 2H), 7.50-7.46 (m,1H), 7.45-7.38 (m,2H), 7.35-7.18 (m,
10H), 6.40 (d, J=16.0 Hz, 1H), 6.16 (dd, J = 16.0, 7.4 Hz, 1H), 5.87 (d, J = 7.4 Hz, 1H), 2.71 (s,
3H); °C NMR (100 MHz, CDCls) §139.7, 138.6, 136.3, 134.9, 132.6, 129.1, 128.8, 128.3, 128.1,
128.0, 127.6, 126.7, 124.2, 62.6, 30.4; HRMS (ESI) calcd for C,,H»NO,SNa (M+Na): 386.1185,

found: 386.1182.
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HN \O

(E)-N-(1,3-diphenylallyl)benzenesulfonamide(Table 1, entry 14): White solid; yield: 78%;
[a]p7-19.9(c0.96, CH,CL) (72% ee); '"H NMR (400 MHz, CDCL) & 7.77 (d.J = 8.0 Hz, 2H),
7.48-7.42 (m,1H), 7.39-7.31 (m,2H), 7.29-7.13 (m, 10H), 6.38 (d, J = 15.8 Hz, 1H), 6.06 (dd, J =
15.8, 6.4 Hz, 1H), 5.19-5.08 (m,2H); >*C NMR (100 MHz, CDCl;) §140.9, 139.7, 136.2, 132.6,

132.4,129.0, 128.9, 128.7, 128.4, 128.2, 128.1, 127.2, 126.7, 60.0.

G.-W. Wang, Y.-B. Shen and X.-L. Wu, Eur. J. Org. Chem., 2008, 4367.

Pr 'Pr
el
HN/S\E ior
070
(E)-N-(1,3-diphenylallyl)-2,4,6-triisopropylbenzenesulfonamide(Table 1, entry 15): White solid;
yield: 82%; m.p. 151-153 °C;[a]p>’-22.4(c0.78, CH,Cl) (84% ee); IR (film) 3300, 1600, 1455,
1425, 1321, 1151 cm™;'"H NMR (400 MHz, CDCL) & 7.28-7.21 (m,4H), 7.21-7.15 (m,4H),
7.15-7.10 (m,2H), 7.09 (s, 2H), 6.39 (d, J = 15.8 Hz, 1H), 6.10 (dd, J= 15.8, 6.6 Hz, 1H), 5.19 (dd,
J=6.6, 6.0 Hz, 1H), 4.75 (d, J = 6.0 Hz, 1H), 4.16-4.04 (m, 2H), 2.90-2.80 (m, 1H), 1.25 (s, 3H),
1.24 (s, 3H), 1.23 (s, 3H), 1.21 (s, 3H), 1.15 (s, 3H), 1.14 (s, 3H); °C NMR (100 MHz, CDCl;)
0152.9, 150.1, 140.2, 136.3, 134.0, 132.2, 129.0, 128.7, 128.6, 128.2, 128.1, 127.4, 126.7, 123.8,
59.9, 34.3, 30.0, 25.2, 24.8, 23.8, 23.7; HRMS (ESI) calcd for C30H37NO,SNa (M+Na): 498.2437,

found: 498.2432.
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4a
N-[1,3-diphenyl-(E)-2-propenyl]-4-methylbenzenesulfonamide (4a) (Table 2, entry 1): White
solid; yield: 88%; [o]p™" -23.2 (¢ 0.98, CH,Cl) (75% ee) ([o]p> -31.4 (¢ 1.0, CHCls), 95% ee for R);
'H NMR (400 MHz, CDCL) & 7.65 (d, J = 8.2 Hz, 2H), 7.29-7.10 (m, 12H), 6.35 (d, J= 15.8 Hz,
1H), 6.07 (dd, J = 15.8, 6.8 Hz, 1H), 5.11 (dd, J= 7.0, 6.8 Hz, 1H), 4.97 (d, J = 7.0 Hz, 1H), 2.32 (s,
3H); *C NMR (100 MHz, CDCls) & 143.5, 139.9, 138.0, 136.3, 132.4, 129.7, 129.0, 128.7, 128.4,
128.1, 128.0, 127.6, 127.3, 126.7, 60.0, 21.6.

Bower, J. F., Jumnah,R., Williams, A. C. and Williams, J. M. J. J. Chem. Soc., Perkin Trans. 1, 1997,
1411-1420.

NHTs

F F
4b

(E)-N-(1,3-bis(4-fluorophenyl)allyl)-4-methylbenzenesulfonamide (4b) (Table 2, entry 2):
White solid; yield: 82%; m.p. 137-139 °C; [a]p™ -20.4 (¢ 1.04, CH,CL,) (70% ee); IR (film) 3269,
1601, 1509, 1158 cm™; '"H NMR (400 MHz, CDCl) & 7.64 (d, J = 8.2 Hz, 2H), 7.20-7.08 (m, 6H),
6.96-6.84 (m, 4H), 6.28 (d, J = 15.8 Hz, 1H), 5.98 (dd, J = 15.8, 6.8 Hz, 1H), 5.69 (d, J = 7.6 Hz,
1H), 5.07 (dd, J = 7.6, 6.8 Hz, 1H), 2.31 (s, 3H); °C NMR (100 MHz, CDCls) & 162.6 (d, J = 246.0
Hz), 162.4 (d, J = 245.0 Hz), 143.4, 137.8, 135.6 (d, J =3 Hz), 132.3 (d, J = 4 Hz), 131.1, 129.6,
129.0 (d, /=8 Hz), 128.3 (d, /=8 Hz), 127.9, 127.4, 115.7 (d, J = 9 Hz), 115.5 (d, J = 10 Hz), 59.2,

21.5; HRMS (FT-ICRMS) calcd for Cy,H9F2NO>SNa (M+Na): 422.0997, found: 422.0992.
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NHTs

Cl Cl
4c

(E)-N-(1,3-bis(4-chlorophenyl)allyl)-4-methylbenzenesulfonamide (4c) (Table 2, entry 3):
White solid; yield: 61%; m.p. 170-172 °C; [a]p™’-11.5 (¢ 1.00, CH,CL) (85% ee); IR (film) 3270,
1490, 1324, 1159 cm™; "H NMR (400 MHz, CDCl3) & 7.62 (d, J = 8.2 Hz, 2H), 7.23-7.03 (m, 10H),
6.26 (d, J = 15.8 Hz, 1H), 6.02 (dd, J = 15.8, 6.6 Hz, 1H), 5.66-5.60 (m, 1H), 5.07-5.02 (m, 1H),
2.32 (s, 3H); °C NMR (100 MHz, CDCl3) & 143.7, 138.1, 137.7, 134.6, 133.9, 133.8, 131.3, 129.7,
129.0, 128.8, 128.7, 128.5, 127.9, 127.4, 593, 21.6; HRMS (FT-ICRMS) caled for

CH19CLNO,SNa (M+Na): 454.0406, found: 454.0400.

NHTs

Br Br
4d

(E)-N-(1,3-bis(4-bromophenyl)allyl)-4-methylbenzenesulfonamide (4d) (Table 2, entry 4):
White solid; yield: 60%; m.p. 203-204 °C; [a]p™ -8.3 (¢ 0.96, CH,CL,) (86% ee); IR (film) 3261,
1487, 1321, 1158 em™; '"H NMR (400 MHz, CDCly) & 7.60 (d, J = 8.4 Hz, 2H), 7.40-7.30 (m, 4H),
7.14 (d, J = 8.0 Hz, 2H), 7.03 (d, J = 8.4 Hz, 4H), 6.27 (d, J = 15.8 Hz, 1H), 6.04 (dd, J=15.8, 6.8
Hz, 1H), 5.26 (d, J=7.2 Hz, 1H), 5.05 (dd, J = 7.2, 6.8 Hz, 1H), 2.35 (s, 3H); C NMR (100 MHz,
CDCls) & 143.8, 138.5, 137.7, 135.0, 132.0, 131.9, 131.6, 129.7, 129.0, 128.6, 128.3, 127.5, 122.2,

59.3, 21.7; HRMS (FT-ICRMS) calcd for C,H;9Br,NO,SNa (M+Na): 541.9400, found: 541.9390.

NHTs
4e

(E)-N-(1,3-di-p-tolylallyl)-4-methylbenzenesulfonamide (4e) (Table 2, entry 5): White solid;
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yield: 77%; m.p. 121-123 °C; [a]p>’ -16.5 (¢ 1.00, CH2CL) (66% ee); IR (film) 3273, 1512, 1434,
1324, 1159 cm™; "H NMR (400 MHz, CDCL) & 7.70 (d, J = 8.2 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H),
7.19-7.05 (m, 8H), 6.35 (d, J = 15.8 Hz, 1H), 6.06 (dd, J = 15.8, 6.4 Hz, 1H), 5.11 (dd, J=17.2, 6.4
Hz, 1H), 5.05 (d, J = 7.2 Hz, 1H), 2.38 (s, 3H), 2.36 (s, 3H), 2.35 (s, 3H); °C NMR (100 MHz,
CDCls) & 143.3, 138.0, 137.9, 137.8, 137.1, 133.6, 132.0, 129.6, 129.5, 129.3, 127.5, 127.2, 126.6,
59.8, 21.6, 21.4, 21.2; HRMS (FT-ICRMS) calcd for C4HsNO,SNa (M+Na): 414.1498, found:

414.1492.

NHTs
\lliirjiﬁ;ﬁ\llli//
4f

(E)-N-(1,3-di-m-tolylallyl)-4-methylbenzenesulfonamide (4f) (Table 2, entry 6): White solid;
yield: 80%; m.p. 142-144 °C; [a]p>® -19.7 (¢ 0.89, CH,CL) (62% ee); IR (film) 3274, 1605, 1326,
1159, 1092 cm™; 'H NMR (400 MHz, CDCL) & 7.66 (d, J = 7.2 Hz, 2H), 7.18-7.10 (m, 4H),
7.07-6.90 (m, 6H), 6.33 (d, J = 16.0 Hz, 1H), 6.06 (dd, J = 16.0, 6.4 Hz, 1H), 5.07 (dd, J = 6.4, 6.4
Hz, 1H), 4.96 (brs, 1H), 2.34 (s, 3H), 2.31 (s, 3H), 2.25 (s, 3H); °C NMR (100 MHz, CDCl;) &
143.4, 139.8, 138.6, 138.2, 138.1, 136.3, 132.3, 129.6, 128.8, 128.7, 128.6, 128.5, 128.3, 128.0,
127.6, 127.4, 124.3, 123.9, 60.0, 21.6, 21.5, 21.4; HRMS (FT-ICRMS) calcd for Cp4H,sNO,SNa

(M+Na): 414.1498, found: 414.1492.

NHTs

SRR’

4g
(E)-N-(1,3-di-o-tolylallyl)-4-methylbenzenesulfonamide (4g) (Table 2, entry 7): White solid;
yield: 80%; m.p. 103-104 °C; [o]p™ -7.5 (¢ 0.93, CH,CL) (22% ee); IR (film) 3275, 1603, 1489,

1459, 1325, 1159, 1092 cm™; "H NMR (400 MHz, CDCL) & 7.66 (d, J = 8.2 Hz, 2H), 7.26-7.04 (m,
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10H), 6.54 (d, J= 15.6 Hz, 1H), 5.99 (dd, J = 15.6, 6.4 Hz, 1H), 5.38 (dd, J = 7.2, 6.4 Hz, 1H), 5.30
(d, J=7.2 Hz, 1H), 2.33 (s, 6H), 2.18 (s, 3H); *C NMR (100 MHz, CDCly) § 143.3, 138.0, 137.9,
135.7, 135.6, 135.4, 130.9, 130.3, 129.9, 129.6, 129.5, 127.9, 127.8, 127.3, 127.0, 126.5, 126.1,
125.9, 56.7, 21.6, 19.8, 19.4; HRMS (FT-ICRMS) calcd for C24H,sNO,SNa (M+Na): 414.1498,

found: 414.1494.

4h

(E)-N-(1,3-di(naphthalen-1-yl)allyl)-4-methylbenzenesulfonamide (4h) (Table 2, entry 8):
White solid; yield: 63%; m.p. 76-78 °C; [a]p>" -0.8 (¢ 0.80, CH,Cl,) (18% ee); IR (film) 3274, 1597,
1510, 1326, 1157, 1091 cm™; "H NMR (400 MHz, CDCL) & 8.16 (d, J = 6.8 Hz, 1H), 7.88-7.72 (m,
5H), 7.66 (d, J = 8.2 Hz, 2H), 7.54-7.30 (m, 8H), 7.24 (d, /= 15.0 Hz, 1H), 7.02 (d, J = 8.0 Hz, 2H),
6.37 (dd, J=15.8, 6.0 Hz, 1H), 6.02 (dd, J=7.2, 6.0 Hz, 1H), 5.44 (d, J= 7.2 Hz, 1H), 2.24 (s, 3H);
C NMR (100 MHz, CDCly) & 143.4, 137.9, 135.4, 134.2, 134.1, 133.7, 131.6, 131.2, 130.7, 129.9,
129.5, 129.1, 129.0, 128.6, 128.4, 127.4, 126.8, 126.3, 126.1, 126.0, 125.8, 125.6, 125.4, 124.1,
123.9, 123.6, 57.0, 21.5; HRMS (FT-ICRMS) calcd for C;0H25NO,SNa (M+Na): 486.1498, found:

486.1493.

NHTs NHTs

Cl Cl
4i 4i'

(E)-N-(3-(4-cholophenyl)-1-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4i) and (E)-N-(1-(4-

chlorophenyl)-3-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4i’) (Table 3, entry 1): White
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solid; yield: 68%; m.p. 144-146 °C; [o]p™ -17.1 (¢ 1.01, CH,Cl,) (4i/4i’ = 4.3:1, major product 4i
82% ee, minor product 4i’ 69% ee); IR (film) 3271, 1511, 1492, 1325, 1159, 1090 cm™; '"H NMR
(400 MHz, CDCl;) for major product 4i: 6 7.64 (d, J = 7.8 Hz, 2H), 7.18 (d, J = 7.8 Hz, 2H),
7.15-7.01 (m, 8H), 6.29 (d, J = 15.8 Hz, 1H), 6.04 (dd, J = 15.8, 6.2 Hz, 1H), 5.42 (d, J = 6.8 Hz,
1H), 5.03 (dd, J = 6.8, 6.2 Hz, 1H), 2.30 (s, 3H), 2.27 (s, 3H); °C NMR (100 MHz, CDCl;) for
major product 4i: & 143.4, 137.9, 137.8, 136.6, 134.9, 133.5, 130.6, 130.0, 129.4, 128.7, 127.9,
127.5, 127.1, 126.6, 59.7, 21.6, 21.2; HRMS (FT-ICRMS) calcd for C3H2oNO,CISNa (M+Na):

434.0952, found: 434.0944.

NHTs NHTs
4j 4y

(E)-N-(3-(m-chlorophenyl)-1-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4j) and (E)-N-(1-
(m-chlorophenyl)-3-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4j’) (Table 3, entry 2): White
solid; yield: 70%; m.p. 152-154 °C; [o]p™ -18.3 (¢ 1.01, CH,CL) (4j/4j> = 8:1, major product 4j
66% ee); IR (film) 3270, 1595, 1430, 1324, 1158, 1092 cm™; 'H NMR (400 MHz, CDCL) for
major product 4j: 6 7.66 (d, J= 7.6 Hz, 2H), 7.20-7.12 (m, 4H), 7.11-7.00 (m, 6H), 6.27 (d, J=15.8
Hz, 1H), 6.05 (dd, J = 15.8, 6.4 Hz, 1H), 5.27-5.21 (m, 1H), 5.05 (dd, J = 6.4, 6.4 Hz, 1H), 2.33 (s,
3H), 2.28 (s, 3H); °C NMR (100 MHz, CDCls) for major product 4j: & 143.5, 138.3, 138.0, 136.5,
134.5, 130.6, 130.2, 129.8, 129.6, 127.9, 127.5, 127.1, 126.6, 125.0, 59.6, 21.6, 21.2; HRMS

(FT-ICRMS) calcd for Cy3H2,NO,CISNa (M+Na): 434.0952, found: 434.0948.

NHTs NHTs
C' C'
41 4r

(E)-N-(3-(3-chlorophenyl)-1-phenylallyl)-4-methylbenzenesulfonamide (41) and (E)-N-(1-(3-
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chlorophenyl)-3-phenylallyl)-4-methylbenzenesulfonamide (41’) (Table 3, entry 4): White
solid; yield: 56%; m.p. 123-125 °C; [o]p™ -17.9 (¢ 0.98, CH,Cl,) (4141’ = 3.5:1, major product 41
67% ee, minor product 41’ 58% ee); IR (film) 3269, 1596, 1325, 1159, 1092 cm™; '"H NMR (400
MHz, CDCls) for major product 41: 6 7.65 (d, J = 8.2 Hz, 2H), 7.26-7.20 (m, 3H), 7.20-7.10 (m,
6H), 7.10-7.06 (m, 1H), 7.05-7.00 (m, 1H), 6.28 (d, J = 16.0 Hz, 1H), 6.06 (dd, J = 16.0, 6.8 Hz,
1H), 5.34 (d, J = 7.4 Hz, 1H), 5.08 (dd, J = 7.4, 6.8 Hz, 1H), 2.32 (s, 3H); °C NMR (100 MHz,
CDCls) for major product 41: & 143.6, 139.5, 138.2, 137.9, 134.6, 130.8, 130.0, 129.9, 129.7, 129.0,
1282, 127.9, 127.5, 127.2, 126.6, 125.0, 59.8, 21.6; HRMS (FT-ICRMS) calcd for

C2H20NO,CISNa (M+Na): 420.0796, found: 420.0791.

NHTs NHTs

4m 4m'
(E)-N-(3-(3-bromophenyl)-1-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4m) and (E)-N-(1-
(3-bromophenyl)-3-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4m’) (Table 3, entry 5): White
solid; yield: 87%:; m.p. 153-155 °C; [o]p™ -17.9 (¢ 0.98, CH,ClL,) (4m/4m’ = 6.7:1, major product
4m 76% ee, minor product 4m’> 70% ee); IR (film) 3269, 1594, 1324, 1158, 1092 cm™; 'H NMR
(400 MHz, CDCls) for major product 4m: o6 7.66 (d, J = 8.2 Hz, 2H), 7.30 (d, J = 7.2 Hz, 1H),
7.26-7.20 (m, 1H), 7.14 (d, J = 8.2 Hz, 2H), 7.11-7.00 (m, 6H), 6.26 (d, J = 15.8 Hz, 1H), 6.04 (dd,
J=15.8, 6.6 Hz, 1H), 5.36-5.20 (m, 1H), 5.05 (dd, J = 6.8, 6.6 Hz, 1H), 2.33 (s, 3H), 2.28 (s, 3H);
BC NMR (100 MHz, CDClL) for major product 4m: & 143.5, 138.5, 138.0, 136.5, 130.8, 130.5,

130.2, 130.1, 129.6, 129.5, 127.5, 127.1, 125.4, 122.7, 59.6, 21.6, 21.2; HRMS (FT-ICRMS) calcd

for C,3H2,NO,BrSNa (M+Na): 478.0447, found: 478.0441.
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(E)-N-(3-(o-bromophenyl)-1-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4n) and (E)-N-(1-(o-
bromophenyl)-3-(p-tolyl)allyl)-4-methylbenzenesulfonamide (4n’) (Table 3, entry 6): White
solid; yield: 87%; m.p. 115-116 °C; [a]o™® 1.3 (¢ 1.10, CH,CL) (4n/4n’ = 3:1, major product 4n
13% ee, minor product 4n’ 94% ee); IR (film) 3271, 1600, 1512, 1436, 1325, 1159, 1092 cm™; 'H
NMR (400 MHz, CDCls) for major product 4n: 6 7.69 (d, J=7.6 Hz, 2H), 7.48 (d, /= 7.8 Hz, 1H),
7.42-7.01 (m, 9H), 6.69 (d, J = 15.8 Hz, 1H), 6.01 (dd, J = 15.8, 7.0 Hz, 1H), 5.46-5.41 (m, 1H),
5.06 (dd, J = 7.0, 6.8 Hz, 1H), 2.32-2.24 (m, 6H); °C NMR (100 MHz, CDCl;) for major product
4n: 6 143.4, 138.0, 136.6, 136.2, 132.9, 131.5, 130.7, 129.6, 129.4, 129.3, 129.2, 127.4, 127.3,
127.1, 126.6, 123.8, 59.7, 21.5, 21.2; HRMS (FT-ICRMS) calcd for C,3H2,NO,BrSNa (M+Na):

478.0447, found: 478.0441.

INHTS NHTSC|

(E)-N-(3-(2,6-dichlorophenyl)-1-(p-tolyl)allyl)-4-methylbenzenesulfonamide (40) and (E)-N-(1-
(2,6-dichlorophenyl)-3-(p-tolyl)allyl)-4-methylbenzenesulfonamide (40’) (Table 3, entry 7):
White solid; yield: 16%; m.p. 164-165 °C; [a]p™ 1.8 (¢ 0.71, CH,Cl,) (40/40° > 20:1, major product
40 60% ce); IR (film) 3274, 1557, 1428, 1324, 1159, 1092 cm™'; 'H NMR (400 MHz, CDCl;) for
major product 40: 8 7.76 (d, J = 8.2 Hz, 2H), 7.33-7.28 (m, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.18 (d, J
= 8.0 Hz, 2H), 7.14-7.05 (m, 3H), 6.50 (d, J = 16.2 Hz, 1H), 6.28 (dd, J = 16.2, 6.0 Hz, 1H), 5.18

(dd, J=17.2, 6.0 Hz, 1H), 5.01 (d, J = 7.2 Hz, 1H), 2.41 (s, 3H), 2.35 (s, 3H); °C NMR (100 MHz,
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CDCl;) for major product 40: 6 143.5, 138.0, 137.9, 137.1, 136.5, 134.6, 133.9, 129.7, 129.6, 128.6,
127.5, 127.4, 125.8, 59.6, 21.7, 21.3; HRMS (FT-ICRMS) calcd for C3H,NO,Cl,SNa (M+Na):

468.0562, found: 468.0556.

NHTs NHTs
F F
4p 4p’

(E)-N-(3-(3-chlorophenyl)-1-(4-fluorophenyl)allyl)-4-methylbenzenesulfonamide (4p) and
(E)-N-(1-(3-chlorophenyl)-1-(3-fluorophenyl)allyl)-4-methylbenzenesul-fonamide (4p’) (Table
3, entry 8): White solid; yield: 63%; m.p. 131-133 °C; [a]p™" -17.9 (¢ 0.98, CH,CL) (4p/4p’ = 3:1,
major product 4p 59% ee, minor product 4p’ 73% ee); IR (film) 3268, 1598, 1509, 1327, 1226,
1159, 1092cm™; 'H NMR (400 MHz, CDCls) for major product 4p: & 7.61 (d, J = 8.6 Hz, 2H),
7.27-7.00 (m, 8H), 6.98-6.87 (m, 2H), 6.25 (d, J = 15.8 Hz, 1H), 6.04 (dd, J = 15.8, 6.8 Hz, 1H),
5.41 (d, J= 7.4 Hz, 1H), 5.09 (dd, J= 7.4, 6.8 Hz, 1H), 2.34 (s, 3H); °C NMR (100 MHz, CDCl;)
for major product 4p: 6 162.5 (d, J = 245 Hz), 143.8, 137.9 (d, J = 17 Hz), 135.3 (d, J = 3 Hz),
134.6, 131.1, 129.9, 129.7, 129.6 (d, J = 6 Hz), 129.0 (d, J = 8 Hz), 128.1, 127.5, 127.4, 126.6,
125.0, 115.8 (d, J =17 Hz), 59.1, 21.6; HRMS (FT-ICRMS) calcd for C,,H;9NO,CIFSNa (M+Na):

438.0707, found: 438.0695.

NHTs NHTs
Br Br

4q 4q'
(E)-N-(3-(3-bromophenyl)-1-(m-tolyl)allyl)-4-methylbenzenesulfonamide (4q) and (E)-N-(1-
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(3-bromophenyl)-3-(m-tolyl)allyl)-4-methylbenzenesulfonamide (4q’) (Table 3, entry 9): White
solid; yield: 64%; m.p. 136-138 °C; [o]p™ -19.2 (¢ 0.96, CH,CL) (4q/4q’ = 6.9:1, major product 4q
76%, minor product 4q° 53% ee); IR (film) 3270, 1594, 1562, 1426, 1327, 1159, 1092 cm™; 'H
NMR (400 MHz, CDCls) for major product 4q: 6 7.65 (d, J = 8.2 Hz, 2H), 7.31 (d, /= 7.2 Hz, 1H),
7.26-7.22 (m, 1H), 7.16-7.06 (m, SH), 7.01 (d, J = 7.4 Hz, 1H), 6.96 (d, J = 7.6 Hz, 1H), 6.92 (s,
1H), 6.27 (d, /= 15.8 Hz, 1H), 6.04 (dd, J = 15.8, 6.6 Hz, 1H), 5.37 (d, /= 7.2 Hz, 1H), 5.05 (dd, J
=7.2, 6.6 Hz, 1H), 2.33 (s, 3H), 2.22 (s, 3H); °C NMR (100 MHz, CDCl;) for major product 4q: &
143.5, 139.3, 138.7, 138.5, 137.9, 130.8, 130.5, 130.1, 129.6, 129.5, 128.9, 127.9, 127.5, 125.4,
124.2,122.7, 59.8, 21.6, 21.5; HRMS (FT-ICRMS) calcd for C,3H22NO,BrSNa (M+Na): 478.0447,

found: 478.0441.

NHTs NHTs
O = O Br O PN O Br

4r 4r'
(E)-N-(3-(3-bromophenyl)-1-(o-tolyl)allyl)-4-methylbenzenesulfonamide (4r) and (E)-N-(1-(3-
bromophenyl)-3-(o-tolyl)allyl)-4-methylbenzenesulfonamide (4r’) (Table 3, entry 10): White
solid; yield: 52%; m.p. 137-138 °C; [a]p™ -20.1 (¢ 0.81, CH,CL) (4r/4r’ = 3.8:1, major product 4r
71% ee, minor product 4r’ 55% ee); IR (film) 3273, 1594, 1324, 1158, 1092 cm™; "H NMR (400
MHz, CDCl;) for major product 4r: 6 7.63 (d, J= 8.0 Hz, 2H), 7.30 (d, /= 7.6 Hz, 1H), 7.23-7.01
(m, 9H), 6.18 (d, /= 15.8 Hz, 1H), 6.07 (dd, J = 15.8, 5.2 Hz, 1H), 5.38-5.25 (m, 2H), 2.33 (s, 3H),
2.28 (s, 3H); BC NMR (100 MHz, CDCls) for major product 4r: 6 143.5, 138.5, 137.9, 137.4, 135.7,
131.0, 130.8, 130.4, 130.1, 129.8, 129.6, 129.5, 128.0, 137.4, 127.0, 126.6, 125.4, 122.7, 56.3, 21.6,

19.4; HRMS (FT-ICRMS) calcd for C,3H2,NO,BrSNa (M+Na): 478.0447, found: 478.0441.
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The chromatograms for determination of the enantiomeric excess

Table 1, entry 12

HPLC Conditions:Column: ChiralcelOD-H, Daicel Chemical Industries,
Hexanes/IPA ( 75/25 ); Flow rate:0.5 mL/min; Detection: UV 254 nm

Racemic

1
20.738

26.904

Peak RT Area % | Area

# [min] |————|———~
1 20. T38| 50.356|2. 526e4
2 26, 904| 49,644 |2. 490e4

Table 1, entry 13

mAU
300

250
200
150
100

50

Chiral

19.999

27.564

0 5 10 15 20 25 mir

Peak RT Area % | Area

1 19.999| 85.981 /1. 442e4
2 27.564| 14.019]2. 351e3

HPLC Conditions:Column: ChiralcelOD-H, Daicel Chemical Industries,
Hexanes/IPA ( 75/25 ); Flow rate:0.5 mL/min; Detection: UV 254 nm

Racemic

mAlU 28
1 ]

1000 ac] o)
800
800 -

400

200

Peak RT Area % | Area

# [min] |———|——
1 13.373| 49.522|2.131e4
2 15.405| 50.478|2.172e4

S22

Chiral
@
mAL 2 g
800 = e
600
400
200
0] - —
T T AR | T

1 12. 969 49.143|1. 787e4
2 15. 478 50. 857 | 1. 8494



Table 1, entry 14

0
N\
S

-\
HN 0

SRA®

HPLC Conditions:Column: ChiralcelOD-H, Daicel Chemical Industries,

Hexanes/IPA ( 75/25 ); Flow rate:0.5 mL/min; Detection: UV 254 nm

Racemic

mAU 4
350 3
300
260
200 3
150 4
100
50
03
TERI [ CEEL] LEES fUT EEat Tl pr e
0 5 10 15 20 25 min
Peak RT Area % | Avea
® [min] |-————|————

16.523
21.585

1 16.523| 49.928]1. 068e4
2 21.585| 50.072|1.07le4

Table 1, entry 15

HPLC Conditions:Column: ChiralpakAD-H, Daicel Chemical Industries,

mAU -
400
300
200

100

Chiral

@
@
n
w
et

0

L R AR SR LGRS Ral,
5 10 15 20 25 mir

Peak RT

# [min] |———|——

1 15. 589 80.622]1. 446e4
2 22.178| 19.378|3. 475e3

Hexanes/IPA (98/2 ); Flow rate:1 mL/min; Detection: UV 254 nm

Racemic

Peak RT Area % | Area

# [min] |———|————
1 14. 068| 50. 668|7. 800e3
2 15.695| 49.332|7.594e3

Chiral
mAU =
4 (4]
250 4 o
200
150
100
50 J ;
0 ;
T
0 5 10 15 20 mir
Peak RT Area % | Area
# [min] |———|——

S23

1 14. 374| 91.723]9. 598e3
2 16.136| 8.277|866. 113

Ltd., Eluent:

Ltd., Eluent:



Table 2, entry 1
NHTs

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic
mAU ]
| =T @D
] ] =
250 A ——
4 o~
200
1504
100
50 J
0 : :
ey
0 5 10 15 20 25 min
Peak RT Area % | Area
# fmin] |==slra—e—

1 15. 412 49.853|8. 718e3
2 20. 349] 50.147|8. 769e3

Table 2, entry 2
NHTs

T
F F

Chiral

mAU

15.475

250

200

150
100

20.482

50

O LA
0 5 10 15 20 25 mir

Peak RT Area % | Area

1 15. 475 87.611|8. 964e3
2 20. 482| 12.389|1. 268e3

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic

mAU

14.240

250

23.404

2004
150
100

50 k
Oi L L

0 5 10 15 20 25 min

Peak RT Area % | Area
# [min]

1 14. 240 50.330(8. 410e3
2 23. 404 49.670/8. 300e3

S24

Chiral
mAU 3
700 5
600
500
400

w
&
=
300
E 3
<
9 (2]
100 4 N
04

2003
LT e

0 5 10 15 20 25 mir

Peak RT Area % | Area
# (min]

1 14.206| 85.018]2. 166e4
2 23.484| 14.982|3. 816e3



Table 2, entry 3
NHTs

¢
Cl Cl

HPLC Conditions: Column: Chiralcel AS-H, Daicel Chemical Industries, Ltd., Eluent:

Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic
mAU 2 %
30 ; :
[Te] [{e]
25
20
15
10
5
0 —
(5 2IO 4|0 ﬁb min
Peak RT Area % | Area
# 1 T e
1 50. 183 49.972|5. 088e3
2 62. 887 50.028|5. 093e3

Table 2, entry 4
NHTs

T
Br Br

HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:

Chiral

mAU

62.705

50

40

30
20

50.168

O‘II2O‘ ‘40"‘60‘-%#
Peak RT Area % | Area
# [min]
1 50. 168  7.405]908. 085
2 62. 705 92.595/|1. 135e4

Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic

mAU it
] |
N (2] [52]
] ™|len

40

30

20+

10

T .
S : :

Peak RT Area % | Area
# [min] |-———|——-

1 33. 414] 49.718|2. 360e3
2 35.921| 50.282]2. 387e3

Chiral

mAU ]

34.430

80
60

40|

wn
1 o
20+ ~
1 ol

| o k

50 min

Peak RT Area % | Area
# [min]l |=———|=———
1 32.025) 7.267|346.470

2 34. 430 92.733|4. 421e3

S25



Table 2, entry 5
NHTs

7 C

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:

Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic

mAU

13.979
17.570

2004
150

100

50

1 13.979 50.074|6. 984e3
2 17.570 49.926/6. 964e3

Table 2, entry 6
NHTs

*
¢

HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:

Chiral

Peak RT Area % | Area

930/ 1. 966e4
.070 4. 046e3

-
—
=1 w
=]
=1 a1
%]
[:s]
=1 J

o)

Hexanes/IPA ( 75/25 ); Flow rate: 1.0 mL/min; Detection: UV 254 nm

Racemic
mAU - o
1 o] =3
250 32
200 —:
150
100 ]
50 —:
0 ég@M
0 1b Zb 3‘0 min
Peak RT Area % | Area
# [min] |————
1 14. 667 49.488 5. 382e3
2 16.951| 50.512|5. 494e3

S26

Chiral
mAU ] n
E «©
: 3
500
4004
300
: o
200 =
] ©
100 j{
0 JUIL AR
T e e

T
0 5 10 15 20 25 min

Peak RT Area % | Area
: [min]

I 14.635 81.030]1. 128e4
2 16.912 18.970]2. 641e3



Table 2, entry 7
NHTs

0
HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 1.0 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU 3 5 mAUé %
1400 2 N 3 2
1200 @ 400
g 5 [=]
1000 300 =
800 1 i
600 200
Ll 100—5
200 ]
Oé O*:
e e T, Pl U
0 5‘ 1IO 1‘5 2IO 2|5 min 0 5 10 15 20 mir
Peak RT Area %  Area Peak RT Area %  Area
2 [min] |[———|—— & [ind [=o—e— e
1 13.951| 49.673 2. 813e4 1 13. 984 61.201 8. 86be3
2 19. 872| 50.327 2. 850e4 2 19. 790 38.799 5.620e3

Table 2, entry 8

HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 310 nm

Racemic Chiral
mAU 4] o mAU L
] o =] @
50 @ B & &
] &
30; -20
20—; 55
10
] -30
0
T T | I I T T T
0 20 40 60 min 0 20 40 60 mir
Peak RT Area % | Area Peak RT Area % | Area
& min] |[——|— # an [ e
1 33.022 50.184|4. 697e3 1 33.912| 58.813| 1. 646e3
2 58.913 49.816|4. 663e3 2 59. 284| 41.187|1. 152e3

S27



Table 3, entry 1

NHTs NHTs

HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 85/15 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU i i mAU 3 g
- 38 o iy g
80 J “@ 60
] 504
60 40
40 30 2
] 20 = B
i = N~ 5
a E [ Z]
Cly 10 2 !\ {/\
0l 0 —:sﬁ_,_h_ A VAN =
7 T T T ‘ UL ‘ T T T T I T T 5T I TT 1T ‘ TT TTIT7T I TT T T I TTTT I TTT1T I TT 1T I TTTT ‘ TT
0] 10 20 30 40 min 0 10 20 30 40 50 min
Peak RT Area %  Area Peak RT Area % | Area
# i 1 e # (min] |-———-|——-

1 33.453| 24.441/4. 522e3 1 33. 899 2.277/135.935
2 36. 827| 23.728/|4. 390e3 2 37.068 12.230(730.178
3 46, 451| 25.637 4. 743e3 3 46. 047 77.855/4. 648e3
4 48, 355] 26.194 4. 846e3 4 48.602| 7.638|456.052

Table 3, entry 2
NHTs NHTs

///IIIIIII///Lt\;;;;\\\ﬂlliil/’(:I ///IIIIiilf//qttb,/J<i\lI|iil/,(H
HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU S mAU =
4 [=)] ]
500 S8 350 ] 3
4005 s 8 3003
] [==] ]
] N3 250 -
] ™~ 7
300 2004
200 ] 150 _
] 100 §
100 E
] 50 =
04 04
P . D L e
0 5 10 15 20 25 min 0 5 10 15 20 25 min

Peak RT Area % @ Area

# min] |-———-|———
************* Peak RT Area % | Area
1 13.954| 27.621|1. 463e4 # [min] |-
2 16.199| 23.247|1.232¢4, |7/~
3 20.933| 27.133|1.438e4 1 16.295| 82.950(1. 150e4
1 22,765 21.999) 1. 166e4 2 23.051| 17.050(2. 364e3
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Table 3, entry 4
NHTs NHTs
saacalicancs
HPLC Conditions: Column: Chiralcel AS-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU 2 gm mAU 7
] o) <8 ]
3 =2 60
40 -] 2 ]
] s 50
4 ~ 4
30 E
20 30
1 20
10 E
1 10
e — . 0
7 T T T I T T T ‘ T T I T T ‘ T

0 20 40 60 80mir 0

Peak RT Area % | Area Peak RT Area % | Area

49.598| 25.194/6.5

1 6 1 49. 689 16.247|2. 536e3
2 57.434| 24.140]6. 323e3 2 57.445| 66.468 1. 037e4
3 61.989] 26.017|6.815e3 3 62.081| 4.358|680. 187
4 79.070] 24.649]6. 456e3 4 79. 440| 12.927|2. 018e3

Table 3, entry 5
NHTs NHTs
Bl’ BI’
HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU b o
z % ¢
200 =
150
100
50%
0
Al D A PSP, .. I e e e T T
0 5 10 15 20 25 min 0 5 10 15 20 25 mir
Peak RT Area % | Area Peak RT Area % @ Area
s [min] |[-——|——- # (min] |[——|——-
1 16. 690 27.108 9. 958e3 I 16. 774 7.700|725. 537
2 18. 775| 21.797/8.007e3 2 18. 810 77.343/7. 287e3
3 23. 479 28.6351. 052e4 3 23. 566 1.040 97.990
4 26. 853 22.461|8. 250e3 1 26.973| 13.917(1.311e3
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Table 3, entry 6
NHTs Br NHTsBr

OO O C
HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU A 41 mAU A %
e & 300 2
] = : @ 8 g
200 or o 250 I
] - E -
150 & 2
] 150
100 E
100
50 50
04 04
P I e
0 10 20 mir 0 10 15 20 25 mir
Peak RT Area % | Area Peak RT Area % | Area
# [min] [-——[——— & bl e
1 13.213| 24.087|6. 624e3 1 13. 229 28.685 8. 141e3
2 19.443| 26.200|7. 205e3 2 19, 465 30. 533 8. 666e3
3 21.277| 22.587(6.211e3 3 21.406| 0.863245.034
4 23.433| 27.125|7.459e3 4 23.433| 39.919 1. 133e4

Table 3, entry 7
NHTs Cl

SRS
Cl
HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 90/10 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU mAU N
@
25 ok
40
20
30
15 @
£0 10 S
10 5
0 0
T R S S e ek IR
0 20 40 60 mir 0 10 20 30 40 50 mir
Peak RT Area % | Area
# [min] |——|—
_____________ Peak RT Area % | Area
1 42.873| 13.523|1.141e3 # (min] |[————
2 44, 417| 14.001(1.182e3, ||
3 46.965| 36.200/3. 055e3 1 46. 196 19.971|505. 167
4 52.168| 36.276/|3.062e3 2 51.502| 80.029|2. 024¢3

S30



Table 3, entry 8

NHTs

NHTs

C| C|
F F

HPLC Conditions: Column: Chiralcel OD-H, Daicel Chemical Industries, Ltd., Eluent:

Hexanes/IPA ( 85/15 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm
Chiral

20

RT
(min]

Racemic
mAU A I mAU
1 it =]
200 ~E
b 250
] &
150 - 0 ©
E K g 200
100 150
] 100
50 -
1 50
0] 0
0 2|0 4b 510 min
Peak RT Area % | Area Peak
# [min] |——|—— #
1 21,182 25.495|9. 192€3 I
2 24,807 24.349|8.779e3 2
3 37.59h| 24.217|8. 732e3 3
4 47. 028 25.939|9. 353e3 1
Table 3, entry 9
NHTs NHTs

Br

HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:

\\\IIIIII/”;QQ;//JLt\IIIIiI(’Esr

21;
25.
38.
47

661
235
226
780

Hexanes/IPA ( 90/10 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

30 40 50 mir
Area % @ Area
24.079 6. 371e3
57.492|1. b21e4
14.614 3. 867e3
3.816 1. 010e3

Racemic Chiral
mAU 1 o mAU 3 3
E NHE < = =
140 ) § 4005 3
120 3503
100 —f = _i
g 250
] 200
S 150 sl
o 100 Sl &
20+ 50 _f MN s
0 {4.__.4.;_.\_-\A_4‘_M.1L 0 f (E/\ j\ :
0 1|0 2IO 3b 4IO 5|O mir 0 1 b 2IO SIO 4‘ 0 min
Peak RT Area % | Area Peak RT Area % | Area
# [min] |-————|——- # [min] |-———|——-
1 33.007| 24.485|6.727e3 1 33.056, 8.036/2.014e3
2 34, 428| 25.550(7.019e3 2 34.439) 78.870|1.977ed
3 37.104| 24.487|6.727e3 3 37.171| 2.435|610. 260
4 42.443| 25.477/6. 9993 4 42.487| 10.659|2.671e3
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Table 3, entry 10
NHTs NHTs

ot oo
HPLC Conditions: Column: Chiralpak AD-H, Daicel Chemical Industries, Ltd., Eluent:
Hexanes/IPA ( 75/25 ); Flow rate: 0.5 mL/min; Detection: UV 254 nm

Racemic Chiral
mAU b iy mAU o
E 5 3 3
700_; =ifie . 500—E w
600 = 400
500 ]
400 Ly
300 200 & @
200 ] < 0 S
E 100 - i &
1005 ] hi “‘?
0 0
A, e e e Y P
0 5 10 15 20 25 mir 0 5 10 15 20 25 min
Peak RT Area % | Area Peak RT Area % | Area
# iminJ ______________ I iminJ ——————————————

1 14. 302| 25.442[1. 449e4 1 14.286| 10.976/1. 618e3
2 15. 377| 24.287|1. 383e4 2 15. 349| 73.193[1. 079e4
3 16. 336| 25.369|1. 445e4 3 16. 307| 3.182[469.217
4 21.147| 24.903|1. 418e4 4 21.069] 12.649|1. 865e3
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A

M

9

8 7 6
2&;43%3 o

5

4

3

2

1

LR L B L B L B 1 i L B S L S ]

ppm

NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

S5WH
FIDRES
et}

RG

Dw

DE

zhuangninyang-4
29

1

20130911

7,47

spect

5 mm PRDUL 13&
zg30

32768

CDCl3

16

0
12019.230
0.366798
1.3631988
203

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400.1300178
EM

0

0.50

a

1.00

Hz
Hz
sec

unsaec
usec

seC

S33



=
a
a

zmy-diph

15238

Current Data Parameters

NAME tp
EXPNO 1280
PROCNO 1

F2 - Acquisition Parameters

Date_ 20131018
Time 14.48
INSTRUM spect
PROBHD 5 mm BBO BB-1H
AULPROG 201030
0 32768
SOLVENT Acetone
NS 17
os 0
SHH 36231.883
FIDRES 1.105708
A0 0.4522484
AG 32768
oW 13.800
0E 6.00
TE 0.0
i} 2.00000000
di1 0.03000000
MCREST 0.00000000
MCHRK 0.01500000

Hz
Hz
sec

usec
usec
i
sec
sec
sec
sec

NUCH 3P
P1 11.40
PL1 7.00
SFO1 121.5023828
======== CHANNEL f2 ====
CPOPAG2 waltz16
Nuce 1H
PCAD2 B0 .00
PL2 2.50
PL12 18.00
SF02 300.13219%8

F2 - Processing parameters

sI 32768
SF 121.4947224
WOW EM
ss8 0
L8 10.00
6B 0
PC 0.20

10 NMA plot parameters

Cx 23.00
cY 4.00
Fip 212.160
Fi 29776.30
F2p -50.000
F2 -6074.73
PPMCM 11.39825
HZCH 138482751

MHz

e
cm
ppm

Hz

Ppm

Hz
ppm/cm
Hz/cm
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NAME i9F

(el
03 EXPIQ 63
- PROCNO 1
~ Date 20130910
| Time 21.25
INSTRUM spact
PROBHD 5 mm PATBO BB-
PULPROG zgfhiggn
D 65536
SOLVERT chels
LS 20
ns Q
SWH 285714.281 Hz
FIDRES 4.35%654 Hz
AL 0.1147398 sec
RG 35.9
oW 1.750 usec
DE 4£.50 usec
TE 238,1 K
Di 1.00000000 sec
Dl 0.03000000 sec
Diz 0.00002000 sec
pyate] 1
mumsm=mss CHARNNEL £l ssesssas
NUGCEL 19F
Pi 23.50 usec
PLL 0.00 aB
S5FOL 5684.6412131 MHz
======== CHANNEL £I =ss======
CPDPRG2 waltzlé
NUC2 iH
PCPD2 70.00 usec
PL2 -3.20 dgB
PL12 10.18 B
PLZW 52.48074722 W
PL12W 2.40980520 W
SFO2 £00,1324005 MHz
ST 65536
SF 564.6863880 MH=Z
WDW EM
4 | 55B 0
¥ LB 10.00 Hz
GB Q
PC 1.00

f I
50 0 -50 -100 -150 ppm
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NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

NE
OH D

= SwWH
FIDRES
AD
RG

1a DwW
DE

WO
S5EB
LB
GB
PC

A i
T T T T T I T i T
8 7 ] 5 4 3 2 1 ppm
OO Oy | o] e Ll o

zhuangninyang-5
16

1

2013102%

6.45

spect

5 mm PAOUL 138
zg30

32768

CDCL3

5

0
12019.230
0.366798
1.3631988
101

41.600
6.50

300.0
2.00000000
1

CHANMNEL £l ====
400.1320007

1H

12.60

§5536
4(00.1300196
EM

[ 3
< 8]
O od

Hz
Hz
sec

unsaec
usec

seC

Hz

S36



142.96

136.72

31
130.76

128.83

128.77
128.01
127.99
126.82
126.55

77.55
P23
76.91

75.33

//Z\X ~N

oH
SRAs

1a

220

F

200

_
180

T
160

7
140

T ;
120 100

80

40

20

ppm

NAME zhuangminyang-C2

EBXPNO 33
PROCNO 1
Date_ 20131029
Time 6.49
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
T 32768
SOLVENT CDC13
&6
0
25252.525
0.770646
D.64885€64
203
12.800
6.50
300.0
2.00060000
G.03050000
1
mommesmssesss CHANNEL L1 sewose
SFOL 100.6228298
NUC1 13C
Pl 9,40
ST 32768
SF 100.6127518
WO EM
S5B 0
1B 1.00
GB 0
PC 1.40
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NAME
EXPNC
PROCNO
Date
Time
INZTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
S5WH
FIDRES
Al

o wm

\\ Dw

DE

® TG

: M | NN
SR R I I I L A T A D
9 8 7 6 5 4 3 2 1 ppm
213 88 g g
o joH (e | - -

zhuangminyang-3
98

1

20130827

i0.192

spect

5 mm PADUL 13&
zg30

32768

CpCL3

16

0
12019.230
0.366798
1.3631988
32

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400.1300412
EM

0

0.50

a

1.00

Hz
Hz
sec

usec
usec
K
sec

MHz

Hz

S38



131.20

163.81
i63.64
161.35
161.20
138.64
138.61
13z.68
132.65
131.18
129.64
i2g.32
128.23
128.21
i28.13
115.74
115.62
115,53
i15.41
77.55

77.23

76.91

74.41

TETEERN =

OH

=-Ww g E-W_
F F

b

| _;

220

200

i 1 ]
180 160 140 120 100 80 60

40

20

ppm

NAME
BXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

oS

SWH
FIDRES
AQ

RG

i

oE

zhuangminyang-Cl
128
L
20130827
16.21
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
48
0
25252.525 Hz
0.770646 Hz
0.6488564 sec
203
12.800 usec
£.50 usec
300.0 K
Z.00060000 sec
G.03050000 sec

13C
9,40 usec
32768
100.6127635 MHzZ
EM
0
1.00 Hz
0
1.40
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MAME zhuangninyang-3

EXPNC 24
PROCNO 1
Date_. 201390828
Time 7.1
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT cnels
NS 16
LS 0
QH sWH 12019.230 Hz
5 FIDRES $.366798 Hz
O O 20 1.3631988 sec
R 5%
Ct Cl DW 41,600 usec
1c GE 6.50 usgec
TE 300.0 ¥
D1 2.00000000 sec
Tho 1
mmmmmmms CHANNEL ] =ewmmmms
NUCL 18
Pl 12.60 usec
T 65536
SF A00.1300300 MH=
WOW EM
S5B 0
LB 0.50 Hz
GB 0
PC 1.00

B T

LR B L L L L S I L L L B S LS S S I R e ]

9 8 7 6 5 4 3 2 i ppm
W.TJ o oy - o
b < |Q ] S
ofier -l - -

5S40
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

D5

SWH
FIDEES
AQ

RG

2l

220

F

_ T 7 T ;
200 180 160 140 120 100 80

40 20 0 ppm

zhuangminyang-Cl
130
L
20130828
7.20
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
27
0
25252.525 Hz
0.770646 Hz
D.6488564 sec
203
12.800 usec
6.50 usec
200.0 K
2.00060000 sec
G.03050000 sec

CHANNEL £1 swmmammms

9,40 usec
32768
160,.6127595 MHz
EM
0
1.00 Hz
0
1.40

S41
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Br Br
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[

NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

LS

SWH
FIDRES
aQ

RG

Dw

DE

9

8

7

[=]
Sl e &5
Al

L S By S L B S L S I

6 5 4

ppm

zhuangminyang-3
100

1

20130828

7.22

spect

5 mm PRDUL 13&
zg30

32768

CDCL3

16

0
12019.230
C.366798
1.3631988
203

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400,1300189
EM

0

0.50

0

1.00

Hz
Hz
sec

unsaec
usec

seC

S42
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

220

F 1

_ T 7 T ;
200 180 160 140 120 100 80

1 ] T

60 40 20 0 ppm

zhuangminyang-Cl
1249
L
20130828
7.25
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
&2
0
25252.525 Hz
0.770646 Hz
0.6488584 sec
203
12.800 usec
6.50 usec
300.0 K
2.00060000 sec
G.03050000 sec

CHANNEL £1 swmmammms

9,40 usec
32768
100,6127517 MHz
EM
0
1.00 Hz
0
1.40

543



MAME zhuangninyang-3

EXPNC 83
PROCHKO 1
Date . 20130821
Time 23.52
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT CDCl3
NS 13
DS 0
OH SWH 12019.230 Hz
FIDRES 0.366798 Uz
= A 1.3631988 sec
O O RG 22.6
D 41. 600 usec
DE 6.50 usec
ie TE 300.0 K
D1 2.00900000 sec
™o 1
mmmmmmms CHANNEL ] =ewmmmms
NUCL 18
1 12.60 usec
I 655386
SF A00.1300757 MH=
WOW EM
S5B 0
LB 0.50 Hz
GB 0
PC 1.00

| [ -

L B T L L L B L B L L i 0 B B A S S BN L i ]

9 8 7 6 5 4 3 2 1 ppm
888 58 ] 3 &
wieiN] (=i (=1 W
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NAME
o EXPNO
el PROCNO
— Date_
o Time
/\ INSTRUM
PROBHD
PULBROG
™
SOLVENT

220

F 1 1 ]

_ T 7 T ;
200 180 160 140 120 100 80 60 40

20 0 ppm

zhuangminyang-Cl
123
L
20130821
23.54
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
39
0
25252.525 Hz
0.770646 Hz
D.6488564 sec
203
12.800 usec
.50 usec
300.0 K
2.00060000 sec
G.03050000 sec
1

CHANNEL f1 swmmammms

13C
9,40 usec
32768
100,6127741 MHz
EM
0
1.00 Hz
0
1.40

S45



MAME zhuangninyang-3

EXPNC 87
PROCNO 1
Date . 20130822
Time 11.02
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT ChCL3
NE 12
LS 0
ol 5WH 12019.230 Hz
FIDRES 0.366798 Hz
P AQ 1.3631988 sec
0
D 41. 600 usec
DE 6.50 usec
1t TE 300.0 X
D 2.00000000 sec
i 1
mmmmmmms CHANNEL ] =ewmmmmms
NUC1 18
1 12.60 usec
I 65536
SF 400,1300606 MHz
S5B 0
LB 0.50 Hz
GB 0
PC 1.00

> ML A
9 8 7 6 5 4 3 2 i ppm
2/8|81815 g &3
RIS~ - i

S46



QOO N e WO WG M D O MDD W) D

MM NLWOINWWWIT s A0 o M ke e}
P T T T PR o TP B o s N | wy =g
O Q0 0 W0 el O D 00 00 00 - B ) 0N .- .. L
e 0 o) 32222?222 [~ W o
oo B B s B e B R B B B e B e B B B e [ Al S o

e N

OH
¢

ki

|

220

F

200

_
180
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160 140 120 100 80 60 40 20 0 ppm

NAME zhuangminyang-Cl

BXPNO 124
PROCNO 1
Date_ 20130822

Time 11.03
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30

e 32768
SCLVENT CDC13

NS 38

D5 0

SWH 25252.525 Hz
FIDEES 0.770646 Hz
AQ D.6488564 sec
RG 203

el 192,800 usec
CE 6.50 usec
TE 3090.0 K

Dl 2.000C0000 sec
DIl G.03050000 sec
TRO L

s memmssesse CHANNEL 1 s
NUC1 13C

Pl 9,40 usec
SI 32788

SF 100,6127670 Mz
WowW EM

558 0

B 1.00 Hz
GB 0

PC 1.40

S47



NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

OH DS
S5WH

& FIDRES
2D
RG

DwW
" DE

= w X L e a1

LR B L L L B I L L B S LS S S I R e ]

9

8

7 6 5 4 3 2 1 ppm
(=28 mdli23{1~:] 33 o ol
Sa=ie ] % &=
— i o o e

zhuangminyang-3
92

1

20130824

1.33

spect

5 mm PROUL 13&
zg30

32768

CDCl3

16

0
12019.230 Hz
£.366798 Hz
1.3631%88 sec
101
41. 600 usec
6.50 usec
300.0 K
2.00000000 sec
1

CHANMNEL fl s=sswmes

12.60 usec
65536
400,1300328 wHz
EM
0
0.50 Hz
0
1.00

S48



17.55
77.23
746.91
12,29

15,98
19.40

220

F

200

_
180

T
160

7
140

T
120

;
100

80

60

40

20

ppm

NAME zhuangminyang-Cl

Hz
Fz
sec
uses
uses
K
sec
sec

usec

MHz

Hz

EERPNO 127
PROCNO 1
Date_ 20130824
Time 1.36
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
D 32768
SCLVENT CDCL3
NS 30
DS 0
SWH 25252.525
FIDRES 0.770646
AQ D.6488564
RG 203
19.800
6.50
300.0
2.000C0000
(G.03060000
1

mmmemmssesse CHANNEL 1 s
NUCL 13C
P 9.40
51 32768
iy 100,6127551
WoW EM
558 0
iB 1.00
GB 0
PC 1.40

549
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NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

LS

S5WH
FIDRES
Jate}

RG

Dw

DE

zhuangninyang-4
2

1

20130831

12.36

spect

5 mm PRDUL 13&
zg30

32768

CDCL3

16

0
12019.230
C.366798
1.3631988
101

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400,1300175
EM

0

0.50

0

1.00

Hz
Hz
sec

unsaec
usec

seC
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NAME
W EBXPNO
N PROCNO
o Date_
= Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS
DS
SWH
FIDEES
AQ
RG

r~ oy
e 0
Wy oy =
RS
e

138,51
F134.62
F124.44
134.26
133.80
131.43
130.97
129.10
128.88
128.72
128.41
128.27
126.46
124,18

F 1 1 ] T

_ 7 { T ;
200 180 160 140 120 100 80 60 40 20 0 ppm

zhuangminyang-Cl
134
L
20130831
12.34
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
112
0
25252.525 Hz
0.770646 Hz
D.6488564 sec
203
12.800 usec
6.50 usec
200.0 K
2.00060000 sec
G.03050000 sec

© CHANNEL £1 swmmammmes

13C
9,40 usec
32768
100,6127525 Mz
EM
0
1.00 Hz
0
1.40

S51
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NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES
te}

RG

D

DE

9

8

LR L B e B L B 1 i B B L S ]

7

-

1
«
-

6

0.99

5

4

3

2 1 ppm

3.23
9

zhuangninyang-3
8

1

20130623

0.18

spect

5 mm PADUL 138
zg30

32768

CDCL3

16

4l
12019.230 Hz
$.366798 Hz
1.3631%88 sec
203
41. 600 usec
6.50 usec
300.0 K
2.00000000 sec
1

CHANMMEL fl ========

65536
400,1300197 wMHz
EM
0
0.50 Hz
0
1.00

S52
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NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

zhuangminyang-Cl
105
L
20130623
0.21
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
280
0
25252.525 Hz
0.770646 Hz
0.6488584 sec
203
12.800 usec
£.50 usec
300.0 K
2.00060000 sec
G.03050000 sec

9,40 usec
32768
100,6127502 MHz
EM
0
1.00 Hz
0
1.40

S53



NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

oS

S5WH

FIDRES
OH e

= Cl iy

J 70
DE

: D

rl|=vw , A A | ~

LR B L L L B I L L B S LS S S I R e ]

9

8

7 6 5 4 3 2 1 wv:-
e oo o @ i
oo 9o Q & b
~leilwl i-lo - 2 °

zhuangminyang-4
50

1

20130919

5.23

spect

5 mm PRDUL 13&
zg30

32768

CDCL3

16

0
12019.230
0.366798
1.3631988
2.6
41.600
6.50

300.0
2.00000000
1

CHANMNEL £l ====

12.60

65536
400,1300563
EM

0

0.50

0

1.00

Hz
Hz
sec

unsaec
usec

seC

S54



00 [~ [~ < <SP e e U ON 0O O NAME zhuangminyang-Cl
WA W IN 0@ ST ™ WO 0 W0 N [Is] BEENO 150
S T o O D D e o PROCNO 1
O 0N 00 N O OO N A — Date_ 20130919
_%%V/\\mﬂk é\ INSTREUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
T 32768
SCLVENT CDC13
nNS 30
D5 0
SWH 25252.525 Hz
FIDEES 0.770646 Hz
AQ 0.6488564 sec
RG 203
192,800 usec
6.50 usec
OH 300.0 K
2.000C0000 sec
& cl G.03050000 sec
1
1 s memmssesse CHANNEL 1 s
NUC1 13C
Pl 9,40 usec
SI 32768
SF 160.6127702 MHZ
WowW EM
558 0
B 1.00 Hz
GB 0
PC 1.40

_ 7 { T ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S55
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NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

S5WH
FIDRES
Jate}

RG

Dw

DE

LR B L L L B I L L B S LS S S I R e ]

9 8 7 6

wloir) (oloQ D
e I b B e et TM_J
il Sidia ol

3.06

1

ppm

zhuangninyang-4
68

1

20130928

5,43

spect

5 mm PADUL 138
zg30

32768

CDCL3

&

0
12019.230
0.366798
1,3631988
16

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400.1300777
B

0

0.50

a

1.00

Hz
Hz
sec

unsaec
usec

seC

S56



126.69
126.52
124,55
74.53

o
7
7.
oV
™

133.52
131.24
129.86
129.3%

[e)
ﬂ:
Aﬂ
s8]
ot

,//%//\&L o

145.05
137.89
77.55
77023

76,91

il !

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

21.29

220

F [ ] i 1 ] 1 1 ]

200 180 160 140 120 100 80 60 40

20 0 ppm

zhuangminyang-C2
4
L
20130928
5.46
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
47
0
25252.525 Hz
0.770646 Hz
D.6488564 sec
203
192,800 usec
6.50 usec
3090.0 K
2.000C0000 sec
G.03060000 sec
1

CHANNEL f1 swmmmms

13C

9,40 usec
32768

100.6127781 MHzZ
EM
0
1.00 Hz

0
1.40

S57



CH

1

Cl

NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

S5WH
FTDRES
Lt}

RG

D

DE

PUDTPUY. N S

9

8

LR L B e B L B 1 i B B L S ]

7

-
a5
2

6

@
<
-

5

4

3

0.97

ppm

zhuangninyang-4
70

1

20130928

12.53

spect

5 mm PADUL 138
zg30

32768

CDCl3

8

0
12019.230
0.366798
1.3631988
5%

41.600
6.50

300.0
2.00000000
1

CHANMMEL fl ===

65536
400,1300365
EM

0

0.50

0

1.00

Hz
Hz
sec

unsaec
usec

seC

MHz

Hz

S58



142,62
138.61
134.65
133.17
129.93
129.08
128.86
i2g.11
127.82
126.66
126.53
124.99
77.55

o
2
7
[~

//////\K\ ~

74.98

76.91

- " -

it

220

F [ ] i 1 ] 1 1 ]

200 180 160 140 120 100 80 60 40

20

ppm

NAME zhuangminyang-C2

EBXPNO 5
PROCNO 1
Date_ 20130928
Time 12.55
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
D 32768
SOLVENT CDCL3
NS 37
DS 0
SWH 25252.525
FIDRES 0.770646
AQ D.6488564
203
19.800
6.50
300.0
2.00060000
G.030560000
1
s CHANNEL L1 s
NUC1 13C
Pl 9.40
51 32768
SF 160.6127602
WDW EM
S55B 0
L 1.00
GB 0
PC 1.40

S59



MAME zhuangninyang-4

EXPNC i)
PROCNO 1
Date . 20131001
Time .03
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT cnels
N3 3]
DS 0
SWH 12019.230 Hz
OH FIDRES 0.366798 Hz
= Br Al 1.3631988 sec
RG 5.4
D 41,600 usec
LE 6.50 usgec
4m TE 300.0 K
D1 2.00000000 sec
Tho 1
mmmmmmms CHANNEL ] =ewmmmms
NUCL 18
Pl 12.60 usec
T 655386
S5F A00.1300475 MH=
S5B 0
LB 0.50 Hz
GB 0
PC 1.00

Lk ) hJ [

LR B L L L B I L L B S LS S S I R e ]

9 8 7 6 5 4 3 2 i ppm
SESE 2
—l=ledled] |~

1.60

]
@
=

3.33

S60



[l el e N N T I e I N 4 e BT T

697351546438 O @ o
. e e e e e oy O D o3
9873039986VJ2 . . .
3333332222 [ o DSy —
R B S B | e han B | bl o~~~ (A

Sa W

CH
Shass

1m

220
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200

_
180

7 { T ;
160 140 120 100 80 60 40 20

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
T
SOLVENT
NS

DS

SWH
FIDRES
RO

RG

OW

GE

TE

33

DLl

o

WhW
55B
LB
GB
PC

zhuangminyang-C2
9
L
20131001
0.05
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
22
0
25252.525 Hz
0.770646 Hz
D.6488564 sec
203
192,800 usec
6.50 usec
300.0 K
2.00000000 sec
G.030060000 sec
1

CHANNEL f1 swmmmms

13C

9,40 usec
32768

100.6127673 Mz
EM
0
1.00 Hz

0
1.40

S61



MAME zhuangninyang-4

EXPNC 58
PROCNO 1
Date . 20130925
Time 0.20
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT cnels
NE 16
DS 0
SWH 12019.230 Hz
OH Br FIDRES 0.366798 Hz
P AD 1.3631988 sec
RG 57
O O D 41,600 usec
LE 6.50 usgec
1n TE 300.0 K
D1 2.00000000 sec
Tho 1
mmmmmmms CHANNEL ] =ewmmmms
NUCL 18
Pl 12.60 usec
I 655386
5F 400.1300369 MHz
S5B 0
LB 0.50 Hz
GB 0
PC 1.00
b A a r Am ‘P i
9 8 7 6 5 4 3 2 i ppm
OQTJJ o o i
QN o < < @
i3 N - - it

S62



133.06
129.50
129,08
127.60
127.35
126.51
125,64
123.97
77.55
723
76.91
74.95
21.32

Ly
fesl
=TIt
3
ot

%///NX\ ~

132.71
137.74
136.71

OH Br
0

in

.

220

F [ ] i 1 ] 1 1 ] T

200 180 160 140 120 100 80 60 40 20 0 ppm

NAME zhuangminyang-Cl

EBXPNO 155
PROCNO 1
Date_ 20130925
Time 0.23
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
™ 32768
SOLVENT CDCL3
NS 15
DS 0
SWH 25252.525
FIDRES 0.770646
AQ 0.6488564
203

19.800

6.50

300.0

2.00000000

G.030560000

1
mommesmsessr CHANNEL L1 s
NUC1 13C
Pl 9.40
51 32768
sF 100.6127603
WDW EM
S55B 0
L 1.00
GB 0
PC 1.40

S63



NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
LS
S5WH

' FIDRES

AQ
O RG
| DW

DE

9

8

7
Toe e e 0O O
ae M%Mbﬁ
N =]

R B L L B L I U R e ma ]

0.98

6

5 4 3 2 1 ppm

| [N
i=]

o

1.07
2

zhuangninyang-4
86

1

20131008

0.15%

spect

5 mm PADUL 138
zg30

32768

CDCL3

16

0
12019.230
C.366798
1.3631988
203

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400,1300177
EM

0

0.50

0

1.00

Hz
Hz
sec

unsaec
usec

seC

Hz

S64



NAME zhuangminyang-C2

el 3 R D WD OO N
Bl ANt oI Vo Bt e JRCO R L ol ] L O iy ™~ BXEPNO 14
R N e “ PROCNO L
TS IO I O b B AN IR N N A s — Date_ 20131008
e B B e B e e B e B s B e ] e~~~ o Time 0.17
/J/W _ ‘k\\ é\ INSTRUM spact
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
T 32768
SOLVENT CD313
NS 131
D5 ]
SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
el 192,800 usec
OH Ci £.50 usec
300.0 K
\ 2.00060000 sec
5.03060000 sec
o] 1
10 moewmmsesse CHANNEL 1 s
NUC1 13¢C
Pl 9,40 usec
ST 32768
SF 100,6127502 MHz
WowW EM
558 0
B 1.00 Hz
GE 0
PC 1.40
> L " R M i i

i F 1 1 ] T

_ 7 { T ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S65



MNAME zhuangninyang-4

EXPNC 59
PROCNO 1
Date_ 20130928
Time 5.48
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT CDCL3
NE 5
D5 a
GH SWH 12019.230 Hz
FIDRES $.366798 Hz
# ¢l a0 1.3631988 sec
RG 45.2
¥ Du 41,600 usec
DE 6.50 usgec
1p TE 300.0 X
Di 2.00000000 sec
THo 1
mmmmmmw CHANNEL 1 se=smmees
NUC1 1H
Pi 12.60 usec
1 65536
SF 400.1300348 MH=z
WOW EM
S5B 0
LB 0.50 Hz
GB 0
pC 1.00
m A I
9 8 7 6 5 4 3 2 i ppm
w (ool [olim o @
gea glg Q =
eledledl (=il - =

S66



O I~ 0 0D O e G0 2 O 0 ) ] 00 ) NAME zhuangminyang-C2
A R A =l e I = R N R A A AR s i BXPNO 5
R PROCNO L
WAD (M O Y N N O O O IS D DS Date_ 20130928
/%///_&\\ é\ INSTREUM spect
PROBHD 5 mem PADUL 13C
PULPROG zgpg30
D 32768
SOLVENT CD313
NS 44
85 0
SWH 25252.525 Rz
FIDRES 0.770646 Hz
AQ 0.€6488564 sec
RG 203
OH oW 19.800 usec
L <l oDE 6.50 usec
TE 300.0 K
ol 2.00000000 sec
F D11 G.03060000 sec
1p o 1
s CHANNEL L1 sessmsomm
NUC1 13¢C
P1 9,40 usec
ST 32768
sy 100,.6127611 MHz
WDW EM
S55B 0
i 1.00 Hz
GB 0
PC 1.40

1 1 ] T

_ 7 { T ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S67



NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
D5
SWH

OH FIDRES
te}

- Br RG
DE
19 o

) I

LR B L L L L S I L L L B S LS S S I R e ]

9 8 7 6 5 4 3 2 1 ppm

ol (oig = ) fin
SiQey g < ol
~l—lgl ol - cilio

zhuangninyang-4
a7

1

20131013

7.02

spect

5 mm PADUL 138
zg30

32768

CDCL3

&

0
12019.230
0.366798
1.3631988
144

41.600
6.50

300.0
2.00000000
1

CHANMMEL fl ===

65536
400,1300237
EM

0

0.50

2

1.00

Hz
Hz
sec

unsaec
usec

seC

S68



142,63

139.01
138.67
133,34
136.75

130.25
129.64
128,95
128.88
128.84
127.20
125.48
123.62

122.95
77.54
7723

76.91

75.11

//ZS\L N

OH
—W = —m Br

1q

S

21.66

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

D5

SWH
FIDEES
RO

RG

sl

DE

TE

Bl

D1l

IO

T 7 T ;
160 140 120 100

80

20

0 ppm

zhuangminyang-C2
24
L
20131013
7.04
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
74
0
25252.525 Hz
0.770646 Hz
D.6488564 sec
203
192,800 usec
6.50 usec
300.0 K
2.000C0000 sec
(G.030060000 sec
1

CHANNEL f1 swmmmms

13C

9,40 usec
32768

100,6127526 Mz
EM
0
1.00 Hz

0
1.40
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MNAME zhuangninyang-4

EXPNC 98
PROCKO 1
Date_. 20131013
Time 7.08
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT ChClL3
NS 4
D5 0
SWH 12019.230 H=z
OH FIDRES 0.366798 Hz
P Br AQ 1.3631988 sec
RG 144
Du 41. 600 usec
DE 6.50 usec
fr TE 300.0 K
D1 2.00900000 sec
THo 1
mmmmmme CHANNEL 1 seesmmes
NUCL 1H
Pi 12.60 usec
T 65536
SF 400,1300254 wHz
WOW EM
S5B 0
LE 0.50 Hz
GB 0
BC 1.00

| W BT

LR B L L L L S I L L L B S LS S S I R e ]

9 8 7 6 5 4 3 2 i ppm
O DO ™ [=1M ]
b L A & S| |
N~ L35 o4 - Ll i

S70



594(38726106149 W) 0 — 0 (=)
[ e e s [ A I Aty et
98523009986652 . . . - .
SN IS s IR eo RIS RS RIS B e B o+ BN ok BN QNI e SR gt 8 <y
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220 200 180 160 140 120 100 80 40 20 0 ppm

NAME zhuangminyang-C2

EBXPNO 25
PROCNO 1
Date_ 20131013
Time 7.10
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
™ 32768
SOLVENT CDC13

62

0

25252.525 Rz
0.770646 Hz
0.6488584 sec

203
12.800 usec
£.50 usec
300.0 K
2.00060000 sec
G.03050000 sec

1
s CHANNEL L1 sewsmsomm
NUC1 13¢C
P1 9,40 usec
ST 32768
SF 160.6127533 MHz
WoW EM
558 0
1B 1.00 Hz
GEB 0
PC 1.40

S71



Table 1, entry 12

i

k

CMe

1.98

10.48

1.98

1.00
1.00

o -

2.01

3.02

ppm

Current Data Parameters

NAME zhuangminyang-6
EXPNO 47
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140403

Time 9.56
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 6

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
A0 1,3631488 sec
RG 114

oW 41.600 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
DO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H

El 12.60 usec
PLW1 13.06000042 W

F2 - Processing parameters
51 65536

SE 400.1300136 MHz
WDW EM

S5B 0

LB 0.50 Hz
GB 0

FPC 1.00

S72
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Table 1, entry 12
T T T ) I T I ) T T I ) T ) T T I T
220 200 180 160 140 120 100 80 60 40 20 ppm

Current Data Parameters

HAME zhuangminyang-C2
EXFHNO 49
PROCHO 1

F2 - Rcquisition Paramstears
Date_ 20140403

Time 2.58
TIHSTRUM apect
FROBHD 5 mm PADUL 13C
FPULPROG zgpg30

TD 32768
SOLVENT CDCl3

Hs 50

Ds 0

SWH 25252.525 Rz
FIDRES 6.770646 Rz
AQ 0.6488064 sec
RG 203

DW 1¢.800 usec
DE 6.50 usec
TE 300.0 K

Dl 2.00000000 sec
Dl1 0.03000000 sec
TDO 1
======== CHAHNHNEL fl ========
SFO1 100.6228288 MHz
Hucl 13cC

Fl 2.40 usec
FLW1 43.063898984 W
======== CHAMHEL f2 ========
SF02 400.1216005 MHz
nuc2 1H
CPDPRG[2Z waltzlé
PCPD2 ¢0.00 usec
PLW2 13.06000042 W
FLW1Z2 0.25588001 W
PLW13 0.207324000 w

F2 - Preocessing parameters
51 32768

SE 100.6127526 MH=z
WDW EM

5E8B a

LB 1.00 Hz
GB al

FC 1.40

S73



Current Data Parameters

NAME zhuangminyang-6
EXPNO 48
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140403
Time 12.40
INSTRUM spect
nW PROBHD 5 mm PADUL 13C
/z\m,, PULPROG z2g30
o D 32768
= SOLVENT CDCL3
O NS 1
DS 0
SWH 12019.230 Hz
Table 1, entry 13 FIDRES 0.366798 Hz
A0 1,3631488 sec
RG 114
oW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
======== CHANNEL fl ========
5F01 400.1320007 MHz
Nucl 1H
El 12.60 usec
FLW1 13.06000042 W
F2 - Processing parameters
51 65536
SE 400.1300145 MHz
WDW EM
S5B 0
1B 0.50 Hz
__ __ _ L . | Gs ¢
EC 1.00
T T T T T T T T
7 6 5 4 3 2 1 ppm

1.00
097
0.95
2.87

S74
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Table 1, entry 13

77,55
77,23

76.91
—62.56

30.36

_ T
220 200 180 160 140 120 100

_
80

60

40

Current Data Parameters

HAME zhuangminyang-C2
EXFHNO 50
PROCHO 1

F2 - Rcquisition Paramstears
Date_ 20140403

Time 1z.42
TIHSTRUM apect
FROBHD 5 mm PADUL 13C
FPULPROG zgpg30

TD 32768
SOLVENT CDCl3

Hs 43

Ds 0

SWH 25252.525 Rz
FIDRES 6.770646 Rz
AQ 0.6488064 sec
RG 203

DW 1¢.800 usec
DE 6.50 usec
TE 300.0 K

Dl 2.00000000 sec
Dl1 0.03000000 sec
TDO 1
======== CHAHNHNEL fl ========
SFO1 100.6228288 MHz
Hucl 13cC

Fl 2.40 usec
FLW1 43.063898984 W
======== CHAMHEL f2 ========
SF02 400.1216005 MHz
nuc2 1H
CPDPRG[2Z waltzlé
PCPD2 ¢0.00 usec
PLW2 13.06000042 W
FLW1Z2 0.25588001 W
PLW13 0.207324000 w

F2 - Preocessing parameters
51 32768

SE 100.6127525 MH=z
WDW EM

5E8B a

LB 1.00 Hz
GB al

FC 1.40
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Table 1, entry 14

0.99
1.00

o -

1.99

ppm

Current Data Parameters

NAME zhuangminyang-6
EXPNO 49
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140403

Time 10.09
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 6

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
A0 1,3631488 sec
RG 128

oW 41.600 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
DO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H

El 12.60 usec
PLW1 13.06000042 W

F2 - Processing parameters
51 65536

SE 400.1300136 MHz
WDW EM

S5B 0

LB 0.50 Hz
GB 0

FPC 1.00

S76
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Table 1, entry 14

_ T _
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

HAME zhuangminyang-C2
EXFHNO 51
PROCHO 1

F2 - Rcquisition Paramstears
Date_ 20140403

Time 10.10
TIHSTRUM apect
FROBHD 5 mm PADUL 13C
FPULPROG zgpg30

TD 32768
SOLVENT CDCl3

Hs 63

Ds 0

SWH 25252.525 Rz
FIDRES 6.770646 Rz
AQ 0.6488064 sec
RG 203

DW 1¢.800 usec
DE 6.50 usec
TE 300.0 K

Dl 2.00000000 sec
Dl1 0.03000000 sec
TDO 1
======== CHAHNHNEL fl ========
SFO1 100.6228288 MHz
Hucl 13cC

Fl 2.40 usec
FLW1 43.063898984 W
======== CHAMHEL f2 ========
SF02 400.1216005 MHz
nuc2 1H
CPDPRG[2Z waltzlé
PCPD2 ¢0.00 usec
PLW2 13.06000042 W
FLW1Z2 0.25588001 W
PLW13 0.207324000 w

F2 - Preocessing parameters
51 32768

SE 100.6127518 MH=z
WDW EM

5E8B a

LB 1.00 Hz
GB al

FC 1.40

S77



Table 1, entry 15

;- flb i _ L.

T
[l dr =]
Sls ”ﬁﬁ
TIMNIN

T T T

6 5 4 3 2 1
Q= - b <t [~ Felfa] lE=]
g|a 5 |8 L T =S| = &
|- - - [5Y] o Mol

ppm

Current Data Parameters

NAME zhuangminyang-6
EXPNO 50
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140403

Time 10.15
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30

TD 32768
SOLVENT CDC13

NS 9

DS 0

SWH 12019.230 Hz
FIDRES 0.366798 Hz
A0 1,3631488 sec
RG 101

oW 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
DO 1
======== CHANNEL fl ========
SFO1 400.1320007 MHz
NUC1 1H

El 12.60 usec
PLW1 13.06000042 W
F2 - Processing parameters
51 65536

SE 400.1300131 MHz
WDW EM

S5B 0

LB 0.50 Hz
GB 0

FPC 1.00

S78
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Table 1, entry 15

_ T _
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Current Data Parameters

HAME zhuangminyang-C2
EXFHNO 52
PROCHO 1

F2 - Rcquisition Paramstears
Date_ 20140403

Time 10.17
TIHSTRUM apect
FROBHD 5 mm PADUL 13C
FPULPROG zgpg30

TD 32768
SOLVENT CDCl3

Hs 57

Ds 0

SWH 25252.525 Rz
FIDRES 6.770646 Rz
AQ 0.6488064 sec
RG 203

DW 1¢.800 usec
DE 6.50 usec
TE 300.0 K

Dl 2.00000000 sec
Dl1 0.03000000 sec
TDO 1
======== CHAHNHNEL fl ========
SFO1 100.6228288 MHz
Hucl 13cC

Fl 2.40 usec
FLW1 43.063898984 W
======== CHAMHEL f2 ========
SF02 400.1216005 MHz
nuc2 1H
CPDPRG[2Z waltzlé
PCPD2 ¢0.00 usec
PLW2 13.06000042 W
FLW1Z2 0.25588001 W
PLW13 0.207324000 w

F2 - Preocessing parameters
51 32768

SE 100.6127502 MH=z
WDW EM

5E8B a

LB 1.00 Hz
GB al

FC 1.40

S79



NAME
EXPNC
PROCNO
Date
Time
INZTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS
S5WH
FIDRES
NHTs A
: RG

3 Dw
DE

TE

4a b3

I b ]

LR B L L L L S I L L L B S LS S S I R e ]

9 8 7 6 5 4 3 2 1 ppm
& 8 88 &8 3
- m o [ ot § o3

zhuangninyang-4
15

1

20130810

6.41

spect

5 mm PADUL 138
zg30

32768

CDCl3

16

0
12019.230
0.366798
1.3631988
161

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400.1300204
EM

0

0.50

a

1.00

Hz
Hz
sec

usec
usec
K
sec

MHz

Hz

S80
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s V%

NHTs
SRas

4a

i F 1 1 ] T

_ 7 { T ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm

NAME zhuangminyang-
BXPNO 140
PROCNO 1
Date_ 20130910
Time 6.43
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
e 32768
SCLVENT CDC13
NS 254
D5 0
SWH 25252.525
FIDRES 0.770646
AQ D.6488564
RG 203
19.800

6.50

309.0

2.000G0000

G.03050000

L

s mesmssesse CHANNEL L1 s
NUC1 13C
Pi 9.40
51 32768
S¥ 100,.6127510
WowW EM
558 0
iB 1.00
GB 0
PC 1.40

jonl

uses
uses
E
sec
sec

S81



MAME zhuangninyang-4

EXPNC 38
PROCKO 1
Date . 20130912
Time 13.07
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT ChClL3
Jugss 13
D5 0
NHTs SWH 12019.230 Hz
s FIDRES 0.366798 Hz
:te} 1.36319%88 sec
RG 64
F F oW 41.600 usec
4b DE 6.50 usec
TE 300.0 K
D1 2.00900000 sec
TR 1
mmmmmmw CHANNEL 1 seesmmes
NUCL 1H
i 12.60 usec
ST 65536
SF 400,1300176 iz
WOW EM
S5B 0
LB 0.50 Hz
GB 0
BC 1.00
F. .k
9 8 7 6 5 4 3 2 1 ppm
T~ oot olirlie o -
« 1 < ane a «©
- wlen B A - o
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60

.60
135 63
35,
132 33

3
161.39

e}
@D

B
\J

131.13
129.60
122,00
128.92
128.31
128.23
127.8%
127.42
115.74
77.55
77.23

<
QJ

L
o
o

161,15
143.55
137.86

=
(SR
oM
™~ 0

%/%%X&&\

NHTs

o0
F F

4b

j__

21.53

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

DS

SWH
FIDRES

(2
IO

NUCl
Pl
51
i
WhW
55k
1B
GB
PC

]
220

F [ ] i 1 ] 1 1

200 180 160 140 120 100 80 60

20

0 ppm

zhuangminyang-Cl
144

1
20130912
13.048
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
65
0
25252.525 Hz
0.770646 Hz
0.6488564 sec
203
192,800 usec
6.50 usec
300.0 K
2.000C0000 sec
G.03060000 sec
1

CHANNEL f1 swmmmms

13C

9,40 usec
32768

100,.6127564 Mz
EM
0
1.00 Hz

0
1.40

S83



MAME zhuangninyang-4

EXPNC 16
PROCNO 1
Date 20130910
Time 10.35%
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT ChClL3
NS 16
NHTs DS J
- SWH 12019.230 Hz
& FIDRRES $.366798 Nz
AQ 1.3631988 sec
cl Cl RG 90.5
4 Du 41,600 usec
LE 6.50 usec
TE 300.0 K
D3 2.00000000 sec
THo 1
mmmmmmmes CHANNEL ] =ewmmmmms
NUCL 18
1 12.60 usec
ST 655386
SF 400,1300179 MHz
WOW EM
S5B 0
LB §.50 Hz
GB 0
PC 1.00
r A N
9 8 7 6 5 4 3 2 i ppm
8 |2 gis 8 3 =
o m | g - [

S84
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NHTs

L0,

-

i F 1 1 ] T

_ 7 { T ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT

zhuangminyang-Cl
134

1
20130910
10.37
spect
5 mm PADUL 13C
zgpg30
32768
CDCL3
41
0
25252.525 Hz
0.770646 Hz
0.6488564 sec
203
192,800 usec
.50 usec
300.0 K
2.000C0000 sec
G.03050000 sec
1

CHANNEL 1 s
13C

9,40 usec
32768

160,.6127550 MHz
EM
0
1.00 Hz

0
1.40

S85



SRA®
Br Br

NHTs

]

NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

S5WH
FIDRES
et}

RG

Dw

DE

9

8

7

hod bndl =302
SOt

6 5
oo ey
cle oS
== pt

4

3

LR L B e B L B 1 L L B S L S ]

2 1 ppm

zhuangninyang-4
48

1

20130916

8.08

spect

5 mm PADUL 138
zg30

32768

CDClL3

14

0
12019.230
0.366798
1.3631988
203

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400.1300178
EM

0

0.50

a

1.00

Hz
Hz
sec

unsaec
usec

seC

S86



OO el D WD O WD DD e N D WD U RO

[na¥ o N anlt e AW B s JRU eI o IV BN QN IR c W o (te)

e b e e e e e e e uy ol M ™ L0

O ] e el O O OO D L .

SETO MO N NN =~ ™~ 0 <oy —
NHTs

) - )
Br Br
4
T T T ; 7 T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

NAME zhuangminyang-
BXPNO l4a
PROCNO 1
Date_ 20130916
Time 8.10
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
e 32768
SCLVENT CDC13
NS 1346
D5 0
SWH 25252.525
FIDRES 0.770646
AQ D.6488564
RG 203
19.800

6.50

309.0

2.000G0000

G.03050000

L

s mesmssesse CHANNEL L1 s
NUC1 13C
Pi 9.40
SI 32788
SF 100,.6127511
WowW EM
558 0
iB 1.00
GB 0
PC 1.40

jonl

uses
uses
E
sec
sec

S87



MAME zhuangninyang-4

EXPNC 37
PROCNO 1
Date . 20130912
Time 12.55%
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT ChCL3
NHTs NS 15
! LS 0
= SWH 12019.230 H=z
FIDRES 0.366798 Hz
Jte} 1.36319%88 sec
4 RG 114
D 41. 600 usec
DE 6.50 usec
TE 300.0 K
D 2.00000000 sec
i 1
mmmmmmms CHANNEL ] =ewmmmmms
NUC1 18
1 12.60 usec
I 65536
SF 400,1300000 wHz
S5B 0
LB 0.50 Hz
GB 0
PC 1.00

\ 1k | L F [

LR B L L L B I L L B S LS S S I R e ]

9 8 7 6 4 3 2 1 ppm
- o~

@ (=) (G
< Qo
- ~lo ©

1.00
.1

2.8

2.9
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143.32
138,04
137.87
137.76
127.54
127,17
126.63
77.54
22
76.91
21.60
21.36
21,23

59,78

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

zhuangminyang-Cl
143

1

20130912

12.58

spect

5 mm PADUL 13C

zgpg30

32768

CDCL3

148

]
25252.525 RHz
0.770646 Hz

D.6488564 sec

203

12.800 usec
£.50 usec

300.0 K
2.000060000 s
G.03060000 =

9,40 usec

32768

100.6127533 MHz

EM

il
1.00 Hz

il

1.40

S89



MNAME zhuangninyang-4

EXPNC 34
PROCNO 1
Date . 20130912
Time 0.28
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT CDCL3
NE 12
D5 4l
NHTs SWH 12019.230 Hz
“ FIDRES $.366798 Hz
= AQ 1.3631988 sec
O O RG 128
Du 41. 600 usec
DE 6.50 usec
4t TE 300.0 K
Di 2.00000000 sec
THo 1
mmmmmme CHANNEL 1 seesmmes
NUCL 1H
Pi 12.60 usec
T 65538
SF A00,1300177 MH=
WOW EM
S5B 0
LB §.50 Hz
GB 0
PC 1.00
f; T 3 |
9 8 7 6 5 4 3 2 i ppm
b AR (= =) o Do
@ g e = i
— =i —h - odiodied

S90



143,35
139,79
138.59
138.18
138,05
136.28
132.26
129.58
128.83
128.81
128.76
128.54
128.32
127.95
127.56
127.42
124.31
123,93
77.504
77.23
76.91
—=60.01

TUEEERSSN—T

Spav

4f

21.59

21.52
21.49

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

i F 1 1

[ ] i 1 ]
220 200 180 160 140 120 100 80 60

20

ppm

zhuangminyang-Cl

141

L

20130912
0.30

spect

5 mm PADUL 13C
zgpg30
32768
CDCL3

117

0
25252.525
0.770646
D.6488564
203

12.800
6.50

300.0
2.00060000
G.03050000

9,40

32768
100.6127524
EM

0

1.00

0

1.40

S91



MNAME zhuangninyang-4

EXPNC 36
PROCNO 1
Date 20130912
Time 12.53
INSTRUM spect
PROBHD 5 mm PRDUL 13&
PULPROG zg30
TD 32768
SOLVENT ChClL3
NS &
DS 0
NHTs SWH 12019.230 Hz
Wz FIDRES 0.366798 Hz
A 1.3631%88 sec
RG 71.8
Du 41. 600 usec
4y DE 6.50 usgec
TE 300.0 K
D3 2.00000000 sec
THo 1
mmmmmmmes CHANNEL ] =ewmmmms
NUCL 18
i 12.60 usec
ST 655386
SF 400,1300180 MHz
WOW EM
S5B 0
LB §.50 Hz
GB 0
PC 1.00

' M

LR B L L L L S I L L L B S LS S S I R e ]

9 8 7 6 5 4 3 2 1 ppm
g 8 8 8 &8 3
o 431 - L -y
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000 O D I sP T o WD SR W) 0 O oD s O Oy

M OMWI T O OWEM OO S M— o™
L T T T o W o o ) S

n587555909997776665.. .
At N e B et I LSO I o B eV IR SR IR AR ot BN BRal IR e A AN o B e S b B o] g
e B et B T B B B B B R e B oo B s o O Rl Bl R uy

e e

NHTs
b

OO

Ll

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
T
SOLVENT
NS

DS

SWH
FIDRES
RO

RG

220

F [ ] i 1 ] 1 1

200 180 160 140 120 100 80 60

20

ppm

zhuangminyang-Cl

142

L

20130912
0.349

spect

5 mm PADUL 13C
zgpg30
32768
CDCL3

48

0
25252.525
0.770646
D.6488564
203

19.800
6.50

300.0
2.000G0000
(G.03060000

9,40

32768
100,.6127571
EM

0

1.00

0

1.40

S93



NAME
EXPNC
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

LS

S5WH
FIDRES
aQ

RG

D

DE

il |

LR B L L L L S I L L L B S LS S S I R e ]

9 3 7 6 5 4 3 2 i ppm
sEesRe
I O D

1.00

=)
<
-

.96
9

zhuangninyang-4
47

1

20130916

8.17

spect

5 mm PAOUL 138
zg30

32768

CDCL3

15

0
12019.230
0.366798
1.3631988
101

41.600
6.50

300.0
2.00000000
1

CHANMEL £l ====

12.60

65536
400,1300176
EM

0

0.50

0

1.00

Hz
Hz
sec

unsaec
usec

seC

S94



NAME zhuangminyang-Cl

WO SO sH N T O el WD S 00 WD O D OO LD D P WO O ] Y el WD
MO NMELDINODOCLMITRNDHINT DN D ™ EXPNO 147
L L T T e S S S SR SR RN 19 S o w2 B o oY Ly PROCND 1
N T O el e DR N AN WEO S DV NWLWIT T T . .
R T I 0 Moo By W T 4 B SV SV I o I SN PN B SX B I o R ot SN IR I SIS I N IR oV A oS B ol o e R ¥ —t Date_ 20130916
ks i _ INSTEUM spect
FROBED 5 mm PADUL 13C
PULPROG zgpg30
™™ 32768
SOLVENT CD313
NS 107
DS ]
SWH 25252.525 Hz
FIDRES 0.770646 Hz
AQ 0.6488564 sec
RG 203
DWW 192,800 usec
GE 6.50 usec
TE 300.0 K
1 2.00000000 sec
Dil 0.030060000 sec
48 1RO 1
mmmemmssesse CHANNEL 1 s
NUC1 13C
Pl 9,40 usec
51 32768
iy 100,6127548 MHz
WOW EM
558 0
B 1.00 Hz
GE 0
PC 1.40

F 1 1 ] T

] _ 7 { T ;
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S95



NHTs NHTs

0, 00
Cl cl

4i/4i" = 4,31

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

o -

o=
Sle

1.97
0!
[
1.01
1
8
099 o

6.01

ppm

zhuangminyang-5
14
1
20131019
11.13
spect
5 mm PADUL 13C
zg30
32768
CDC13
12
0
12019.230 Hz
0.366798 Hz
1.3631988 sec
64
41.600 usec
5.50 usec
300.0 K
2.00000000 sec

CHANNEL fl ========

400.1320007 MHz

1H
12.60 usec

65536

400,1300184 MH=z
EM
0

0.50 Hz
0
1.00

S96



NAME
EXPNGC
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES

NHTs NHTs A0

¥ RG

= T, D
DE

Cl Cl TE

4i/4i' = 4.3M1

143.35
137.91
137.83
136.63
134.88
133.53
130.61
129.55
122.35
128.71
127.89
127.46
127.41
127.09
126.62
77.55
77,23
76.91
—59.65
21.57
21,21

TEEE— N

a

_ T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

zhuangminyang-C2

32

1

20131019
11.14
spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

61

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

CHANNEL f1 ====

100.6228298
13c

2.40

32768
100.6127564
EM

0

1.00

0

1.40

S97



Chromatogram 0219zmy1-3 D:\duhaifeng\0219zmy1-3.qgd

TIC
3,798,493 &
o
~
Cl
P * —
S R S S i [N e G i L e S T T T T
6.0 7.0 8.0 9.0 10.0 11.0
min
Peak Report TIC
Peak# R.Time L.Time F.Time Area  Area% Height Height% A/H Mark Name
1 8.449 8.405 8.500 2661711 26.45 1399683 28.45 1.90
2 9.723 9.670 9.785 7402449 73.55 3520924 71.55 2.10
10064160  100.00 4920607  100.00
NHTs NHTs
* *
= AN
Cl
4ildi' = 4.3/
Line#:1 R.Time:8.450(Scan#:691) 3
MassPeaks:64
RawMode:Averaged 8.445-8.455(690-692) BasePeak:119(438317)
BG Mode:Calc. from Peak Group 1 - Event 1
100 15
91
S NSO 1 SN, A———1 S LI M |8 S 0 198
70 80 90 100 110 120 130 140 150 160 170 180 190 200
m/z
Line#:2 R.Time:9.725(Scan#:946)
MassPeaks:78
RawMode: Averaged 9.720-9.730(945-947) BasePeak:139(1037101)
BG Mode:Calc. from Peak Group 1 - Event 1
100 5
40
1
13
B4 | ‘ 158 182185 198
T T RARREREARRS T T T T T Al LARAS RAERN LARRE | T T IBARAR T T
70 80 90 100 110 120 130 140 150 160 170 180 190 200
mz

S98

Cl



NHTs

Sha s

4idj’ = 8i1

NHTs

Saave

1.92
0:
5.96
O

-

1.00 o

w4
=

1.01
1.01

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

zhuangminyang-4
55
1
20130923
7.57
spect
5 mm PADUL 13C
zg30
32768
CDC13
10
0
12019.230 Hz
0.366798 Hz
1.3631988 sec
20.5
41.600 usec
5.50 usec
300.0 K
2.00000000 sec

CHANNEL fl ========

18
12.60 usec
65536
400.1300237 MHz
EM
0
0.50 Hz
0
1.00

S99



NI NAME
R EXPND

PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES
AQ

RG
NHTs NHTs v

s cl PN cl DE
TE
OA® Oha® "

414 = 81

21.60
21.23

a

LU f L |

_ T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

zhuangminyang-C1

153

1

20130923
7.59

spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

89

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

2.40

32768
100.6127548
EM

0

1.00

0

1.40

S100



Chromatogram zmy-b D:\duhaifeng\zmy-b.qgd

TIC
262,491
- A S
4.0 5.0 6.0 7.0
Peak Report TIC
Peak# R.Time L.Time F.Time Area  Area% Height Height% A/H Mark Name
1 8.467 8.425 8.550 262579 26.90 90925 2876 2.89
2 9.547 9.510 9.685 713388 73.10 225185  71.24 3.17
975967  100.00 316110 100.00
NHTs NHTs
* *
Line#:1 R.Time:8.465(Scan#:1094) 4j/4j" = 8/1
MassPeaks:295

RawMode:Averaged 8.460-8.470(1093-1095) BasePeak:91(21669)
BG Mode:Calc. from Peak Group 1 - Event 1
100 i e

SE 77 105 6 146 163 183 208 222 250263 284 306319331 360 382 399 418 441 460 484 500 528541
L rrrTT

20 50 80 110 140 170 200 230 260 200 320 350 380 410 440 470 500 530 560
m/z

Line#:2 R.Time:9.545(Scan#:1310)
MassPeaks:280

RawMode: Averaged 9.540-9.550(1309-1311) BasePeak:139(48619)
BG Mode:Calc. from Peak Group 1 - Event 1

100 )

1

la o

30 60 90 120‘ léO 180 210 240 270 300 330 360 390 420 450 480 510 540
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41/41' = 3.51

8 7
O[S N &
o N% Mﬂw
~lolnl=la

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

zhuangminyang-4
83

1

20131004
6.57

spect

5 mm PADUL 13C
zg30

32768
CDCL3

7

0
12019.230
0.366798
1.3631988
20.5
41,600
5.50

300.0
2.00000000

CHANNEL fl ====

11

12.60

65536
400.1300224
EM

0

0.50

0

1.00

Hz

sec

usec
usec

sec

Hz

S102



143.58
139.50
138.17
137.92
134.55
130.83
122.98
129.85

TUEsERN—— N

NHTs

-_w_\\ﬁﬁh““//—__w-\o_

129.67

NAME
EXPNGC
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES

NHTs AQ

s RG

2 Cl D
DE

TE

128,98
128.16
127.94
127.50
127.20
126.56
124.98
77.54

77,22

76.91
—59.82
21.59

41/41° = 3.51 D11

L

_
220 200 180 160 140

T
120 100 80 60 40 20 0 ppm

zhuangminyang-C2

12

1

20131004
7.00

spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

211

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

2.40

32768
100.6127549
EM

0

1.00

0

1.40

5103



Chromatogram zmy2 D:\duhaifeng\0219zmy?2.qgd

TIC
|4,336,336 a
>
Cl
=0 ~o
3
T T L
T e T 7 : ————— : ; ; — v
10.0 20.0 29.0
min
Peak Report TIC
Peak# R.Time 1.Time F.Time Area Area% Height Height% A/H Mark Name
1 5.467 5.435 5.535 2330264 18.62 1161463 21.91 2.01
2 9.535 9.490 9.645 10186921 81.38 4139118 78.09 246
12517185 100.00 5300581 100.00
NHTs NHTs
* *
= Cl N Cl
41/41' = 3.5
Line#:1 R.Time:5.465(Scan¥.494)
MassPeaks:258
RawMode: Averaged 5.460-5.470(493-495) BasePeak:106(293239)
BG Mode:Calc, from Peak Group 1 - Event 1
100 T
77
51
1
| 63 1 o1 [l 117 144156 173 193 209220 234 261 281 296 320 341 358 374385 399 418430 445 470 498 512 3531 347
UL T 1 T T 1 T L | T 1 1 T T 1 T 1 T 1 T | U ’ml L T | D T T R iy - T i [ ey T U T I T L | T vl
30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540
m/z
Line#:2 R.Time:9.535(Scan#:1308)
MassPeaks:305
RawMode:Averaged 9.530-9.540(1307-1309) BasePeak:139(923786)
BG Mode:Calc. from Peak Group 1 - Event 1
100 35
] 11
1 e oW 13
1 | ot ﬂ" 136 174 189301214 233 334268 287 307 339 46 362373 A0 A3 443 | 471483 513 530 549
LG L 0 i e e e
30 60 9 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540
mwz
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NHTs
\\—_'“\Fﬁ6\¥fgﬁ_w-\wﬂ

4mi4m’' =671

=
.

8 7
NSRS
Dﬁ”ﬂ“ |~
YR R EH I

0.99
1.00 o

1.02
1.00 o
6.02

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CHANNEL f1

zhuangminyang-4
84

1

20131004
7.09

spect

5 mm PADUL 13C
zg30

32768
CDCL3

B

0
12019.230
0.366798
1.3631988
71.8
41,600
5.50

300.0
2.00000000

11

12.60

65536
400.1300240
EM

0

0.50

0

1.00

Hz

sec

usec
usec

sec

Hz

S105



S NAME
— s EXPNGC
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES

NHTs NHTs AQ

! RG

= Br [ Br DU
DE

TE

dmidm’ = 6.71 D11

__~21.63
T~21.23

UL

_ T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

zhuangminyang-C2

13

1

20131004
7.14

spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

98

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

2.40

32768
100.6127565
EM

0

1.00

0

1.40

S106



NAME zhuangminyang-4

EXPNO 72
PROCNO 1
Date_ 20130928
Time 13.09
INSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zg30
TD 32768
SOLVENT CDCL3
NS 9
NHTs  Br DS 0
b SWH 12019.230 Hz
= FIDRES 0.366798 Hz
O O AQ 1.36310988 sec
RG 50.8
DW 41.600 usec
4n/4n’ =31 DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 18
F1l 12.60 usec
51 65536
SF 400.1300280 MHz
WDW EM
55B 0
LB 0.50 Hz
GB 0
EC 1.00
lF? L

5 4 3 2 1 ppm

s¥Sine (e

S107



@ o NAME
=N EXPNGC
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES
AQ

RG

DW

DE

21.54
21,20

a

an/4n"= 31 D11

220

,
200

_ T
180 160 140 120 100 80 60 40 20 0 ppm

zhuangminyang-C2

3

1

20130928
13.11
spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

227

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

2.40

32768
100.6127603
EM

0

1.00

0

1.40

S108



Chromatogram 0219zmy5-3 D:\duhaifeng\0219zmy5-3.qgd
TIC

18,995,920
T 7 L‘ i 7 i T T L e e o o o e I R
4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 12,7
min
Peak Report TIC
Peak# R.Time L.Time F.Time Area  Area% Height Height% A/H Mark Name
1 8479 8.410 8.525 29242938 27.05 12468853 40.74 2.35
2 11.898 11.770 11.940 78875584 72,95 18138877 59.26 435
108118522 100.00 30607730 100.00
NHTs Br NHTsBr
* %*
Line#:1 R Time:8.480(Scan#:1097) 4n/4n' =31
MassPeaks:254
RawMode:Averaged 8.475-8.485(1096-1098) BasePeak:119(3256888)
BG Mode:Calc. from Peak Group 1 - Event 1
00 g
91
65
5 J 74 108 137 157 181 200 218 237 256268 292 312 328 350 372384 415 428 444 465 486 11522 544
¥ T U | DA | T U T T U 1 L1 T T T i L T 1 T T T 1
30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540
m'z

Line#:2 R.Time:11.900(Scan#:1781)

MassPeaks:279

RawMode:Averaged 11.895-11.905(1780-1782) BasePeak:183(2211311)
BG Mode:Calc. from Peak Group 1 - Event 1

100

30 60 90 120 150 180 210 240 270 300 330 360 39 420 450 480 510 540

S109



NHTs Cl

0
c

40/40’ > 201

i

NHTsCI

[T

b

3

=t QNI
OE
NN

7 6

i

WJ
e
o

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CHANNEL f1

zhuangminyang-4
87

1

20131008

7.16

spect

5 mm PADUL 13C
zg30

32768

CDCL3

16

0

12019.230
0.366798
1.3631988

144

41,600

5.50

300.0
2.00000000

11

12.60

65536
400.1300000
EM

0

0.50

0

1.00

Hz

sec

usec
usec

sec

Hz

S110



NAME zhuangminyang-C2

WIS OV Y WO (N
TaSameaavea e gagn g £ EXPNO 15
[0 B e e O S s N N e A I s B e T .. . . . PROCNO 1
Mo I a N e Mol 45 B o NN B It QNN BEoN | [ ] o — Date_ 20131008
Cn B B e B B TR B O B B B R B | [l i el u o N Time 7.21
/.%Z\X\ < 7 /\ THSTRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT CDC13
N3 494
D3 0
SWH 25252.525 Hz
FIDRES 0.7706446 Hz
BO 0.6488564 sec
thm Cl thmo_ "G 203
= e DW 19,800 usec
O O O O DE 6.50 usec
TE 300.0 K
cl ¢l D1 2.00000000 sec
4oido' > 2001 D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUCL 13C
Pl 2.40 usec
51 32768
SF 100.6127518 MHzZ
WDW EM
38B 0
LB 1.00 Hz
GB 0
EC 1.40

_ T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S111



O\-o_ -/ cl
F F Q

4pl4p’ =31

NHTs

—

NHTs

7.88
1.94

1.00

099 o -

ppm

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

CHANNEL f1

zhuangminyang-4
82

1

20131004
6.28

spect

5 mm PADUL 13C
zg30

32768
CDCL3

B

0
12019.230
0.366798
1.3631988
114

41,600
5.50

300.0
2.00000000

11

12.60

65536
400.1300193
EM

0

0.50

0

1.00

Hz

sec

usec
usec

sec

Hz

S112



163.72
161.27
143.75
137.99
137.82
135.36
135.33
134.62
131.08
129.91
129.71
129.67
129.61
129.04
128.96
128.10
127.47
127,43
126.57
124.99
115.81
115.69
77.54

77.22

76.90

59.13

21.59

TUSEIITEESNNEe

NHTs NHTs

oo o
F F

4pidp’ = 311

1 7_ ___

NAME
EXPNGC
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

D5

SWH
FIDRES

_
220

e — T
200 180 160 140 120 100 80 60 40 20

Ppm

zhuangminyang-C2

11

1

20131004
£.32

spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

514

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

2.40

32768
100.6127533
EM

0

1.00

0

1.40

S113



Chromatogram zmya-large D:\duhaifeng\zmya-large.qgd

TIC
2,687,078 2 £
- -
T Cl
<0 ~0
F
N A
T T T I L R R o e e T T T T T 1 T L T
4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0
min
Peak Report TIC
Peak# R.Time I.Time F.Time Area  Area% Height Height% A/H Mark Name
1 5.379 5.340 5.430 3392367 35.46 1972078 43.47 1.72
2 9.578 9.510 9.620 6173146 64.54 2564186 56.53 241
9565513 100.00 4536264 100.00
NHTs NHTs
* *
/‘)\%\./U C'
Line#:1 R.Time:5.380(Scan#:477) IF F
s ime:5. ¥ V
MassPeaks:259 4p/4p’' = 3/1
RawMode:Averaged 5.375-5.385(476-478) BasePeak:123(471797)
BG Mode:Calc. from Peak Group 1 - Event 1
10 V5]
1 95
J
7
50 691
| q 107 1128 142 166 189 207219 252 266 293 315 332 359 383 402415 429 448 485 502 529 346
L SN s s TP
30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540
m/z
Line#:2 R.Time:9.580(Scan#:1317)
MassPeaks:247
RawMode:Averaged 9.575-9.585(1316-1318) BasePeak:139(535108)
BG Mode:Calc. from Peak Group 1 - Event 1
100 )
m
] 1
75
50 3
iﬁt juaf ﬁ 178 207 233 251263 282 300 3 M5 3T 34 M7 431 45T 4893 SIS sS40
AL B A 0 0 0 0 B 0 0 A M 0 0 it e i e et e
30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540
m'z
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4q/4q' = 6.91

s

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

WIN[C [T (DN 2|
ﬂo.o.o.ﬂnso.ow‘
LR BT AR =1 B =] B 1=

o -
=
(2]
(X
—h
o
b
3

0.99
0.99

zhuangminyang-5
8

1

20131017
0.16

spect

5 mm PADUL 13C
zg30

32768
CDCL3

B

0
12019.230
0.366798
1.3631988
71.8
41,600
5.50

300.0
2.00000000

CHANNEL fl ====

11

12.60

65536
400.1300237
EM

0

0.50

0

1.00

Hz

sec

usec
usec

sec

Hz

S115



NAME
) EXPNO
= PROCNO
— Date_
o Time
/\ INSTRUM
PROEHD
PULPROG
™
SOLVENT
NS

143.50
139.32
138.66
138.50
137.91
130.78
130.48
130.11
129.60
129.46
128.86
127.86
127.42
125.42
124,22
122.74
77,55
77,23
76.91
—59.83
2l.62

TSN

<

NHTs NHTs FIDRES

. : AQ
P Br 2. Br RG
DW

DE

4q/4q’=6.9M1 D1

i

_ T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

zhuangminyang-C2

29

1

20131017
0.19

spect

5 mm PADUL 13C
zgpg30
32768
CDCl3

64

0
25252.525
0.770644
0.6488564
203

19,800
6.50

300.0
2.00000000
0.03000000

2.40

32768
100.6127572
EM

0
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0
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Chromatogram zmy3 D:\duhaifeng\0219zmy3.qgd

TIC
4,509,582 z ;
B Br
0 E. \O
L;.[{/N-»
T e T p— T T T v i
10.0 200 29.0
min
Peak Report TIC
Peak# R.Time LTime F.Time Area Area% Height Height% A/H Mark Name
1 8075 8.030 8155 3370751 2481 1504126  26.72 2.24
2 12.004 11.950 12.110 10216488  75.19 4124529 7328 2.48
13587239 100.00 5628655 100.00
NHTs NHTs
* *
= Br S Br
Line#:1 R.Time:8.075(Scan#:1016) 4q/4q' = 6.9/1

MassPeaks:300

RawMode:Averaged 8.070-8.080(1015-1017) BasePeak:91(371002)
BG Mode:Calc. from Peak Group 1 - Event 1

100 0 T
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316 331 349 363376 394406 423 441

S0 174 || jos || 133 165 180 197 221233 246258 278 293

[ A cesp ot s B gt Bl 5 O i
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Line#:2 R.Time:12.005(Scan#:1802)

MassPeaks:320

RawMode:Averaged 12.000-12.010(1801-1803) BasePeak:185(567179)
BG Mode:Calc. from Peak Group 1 - Event 1
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4r/idy' = 3.81

NHTs

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
FPULPROG
D
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

N

& ~-]e0
&||S|a

0.16
0.84
0.84
0.16

2.04
“ o

6.27

ppm

zhuangminyang-5
9

1

20131017
0.22

spect

5 mm PADUL 13C
zg30

32768
CDCL3

B

0
12019.230
0.366798
1.3631988
71.8
41,600
5.50

300.0
2.00000000

CHANNEL fl ====

11

12.60

65536
400.1300237
EM

0

0.50

0

1.00

Hz

sec

usec
usec

sec

Hz
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NAME zhuangminyang-C2

O W@ A= O S E WD s
DT A TORN T A OT O M W0 03 o EXPNO 30
e T T T s T A <) AN | O = PROCNO 1
WSSO0 W0 LW0N . - .
TN NN N NN W N Date_ 20131017
A A A A A A A A A Ao A A A uy o — Time 0.25
,%3%% S _ f\ THETRUM spect
PROBHD 5 mm PADUL 13C
PULPROG zgpg30
TD 32768
SOLVENT CDC13
N3 45
D3 0
SWH 25252.525 Hz
FIDRES 0.7706446 Hz
BO 0.6488564 sec
RG 203
NHTs NHTs D 19,800 usec
= Br A Br DE 6.50 usec
TE 300.0 K
O O O O Dl 2.00000000 sec
D11 0.03000000 sec
aride = 3.81 00 !
======== CHANNEL fl ========
NUCL 13C
Pl 2.40 usec
51 32768
SF 100.4127571 MHzZ
WDW EM
38B 0
LB 1.00 Hz
GB 0
EC 1.40

_ T
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Chromatogram zmy4 D:\duhaifeng\0219zmy4.qgd

TIC
5,784,533 H] .
o
Br
=
X o § \©/\ o
2
Al P
v T T " L T
10.0 20.0 29.0
min
Peak Report TIC
Peak# R.Time LTime F.Time Area  Area% Height Height% A/H Mark Name
1 7.998 7.955 8.065 3254762 2479 1582725 26.48 2,06
2 12.000 11.945 12.085 9876032 75.21 4393446 73.52 225
13130794 100.00 5976171 100.00
NHTs NHTs
* *
= Br N Br

LI
Line#1 R.Time:8.000(Scan#:1001) 4riar’=3.81
MassPeaks:261
RawMode:Averaged 7.995-8.005(1000-1002) BasePeak:91(395665)
BG Mode:Calc. from Peak Group 1 - Event 1
100 T 35

65

513 528 547

411 426437 4354 475 489

SE JTA 4 108 136 161172 193 207 235 253 268 287300 320 340 358 374 391
LI I S I B o A

30 60 9 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540

Line#:2 R.Time:12.000(Scan#:1801)

MassPeaks:268

RawMode:Averaged 11.995-12.005(1800-1802) BasePeak:183(585401)
BG Mode:Calc. from Peak Group 1 - Event 1
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