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1. General Information

All reactions were carried out in oven-dried glassware under an atmosphere of dry N, with the rigid
exclusion of air and moisture using standard Schlenk techniques or in a glovebox. Toluene and THF
were freshly distilled from sodium benzophenone ketyl immediately prior to use. All chemicals were
purchased from either Aldrich or J&K Chemical Co. and used as received unless otherwise specified. *H
and *C{"H} NMR spectra were recorded on a Varian 400 or Agilent 400 spectrometer at 400 MHz and
100 MHz, respectively. B and *°F NMR spectra were recorded on a Bruker 400 spectrometer at 128
MHz and 376 MHz, respectively. All signals were reported in ppm unit with references to the residual
solvent resonances of the deuterated solvents for proton and carbon chemical shifts, to external
BF3; OEt, (0.00) for boron chemical shifts, and to external CFCl; (0.00) for fluorine chemical shifts.
Mass spectra were obtained on a Thermo Fisher Scientific LTQ FTICR-MS spectrometer. Elemental
analyses were performed with an elementary VARIO EL Il elemental analyzer, Shanghai Institute of

Organic Chemistry, CAS.

2. Experimental Section

Preparation of Starting Materials (1a-p).
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toluene, 140 °C, 36 h
Typical procedure for the preparation of 1-(0’-HOCgH3R?)-2-R*-0-C,B19H10 (1).} 'PrMgCI (2.0 M
in THF, 6.0 mL, 12.0 mmol) was slowly added to a THF solution (25 mL) of o-carborane (5.0 mmol) at
0 °C, and the mixture was stirred at 0 °C for 1 h. After replacement of THF with toluene (25 mL), and
the addition of 2-iodophenols or 2-bromophenols (6.0 mmol) and NiCl, (130 mg, 1.0 mmol), the

reaction mixture was heated at 140 °C under stirring for 36 h in a closed flask. Then, the reaction was
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quenched with water (50 mL) and extracted with ethyl acetate (100 mL x 3). The organic portions were
combined and concentrated to dryness in vacuo. The residue was subjected to flash column
chromatography on silica gel (300—-400 mesh) using hexane/EtOAc (20/1(v/v)) as eluent to give product
1.

1a: Yield 48%. White solid. mp: 186-188 °C. *H NMR (400 MHz, CDCls): & 7.57 (d, J
= 8.0 Hz, 1H), 7.21 (t, J = 8.0 Hz, 1H), 6.94 (t, J = 8.0 Hz, 1H), 6.68 (d, J = 8.0 Hz, 1H)
(aromatic CH), 5.44 (s, 1H) (cage H), 5.14 (s, 1H) (OH). *C{*H} NMR (100 MHz,

CDCly): 5 151.7, 132.7, 130.7, 121.9, 120.0, 117.3 (aromatic C), 74.9, 60.0 (cage C).
UB{£1H} NMR (128 MHz, CDCls): § -3.3 (2B), -8.7 (2B), -9.3 (2B), -11.0 (2B), -13.0 (2B). IR (KBr): v
(Cm'l) 3559, 3103, 2566, 1502, 1453, 1334, 1186, 750. Anal. Calcd for CgH16B100: C, 40.66; H, 6.82.
Found: C, 40.77; H, 6.84.

1b: Yield 28%. White solid. mp: 113-115 °C. *H NMR (300 MHz, CDCls): & 7.68 (d,
J=10.8 Hz, 1H), 7.33 (t, J = 10.8 Hz, 1H), 6.97 (t, J = 10.8 Hz, 1H), 6.87 (d, J = 10.8
Hz, 1H) (aromatic CH), 5.71 (s, 1H) (OH), 1.74 (s, 3H) (CH3). *C{*H} NMR (75 MHz,

CDCls): & 155.6, 134.2, 132.4, 121.5, 119.0, 115.7 (aromatic C), 80.0, 79.6 (cage C),
23.5 (CH3). “B{*H} NMR (128 MHz, CDCl;):  -2.0 (1B), -5.1 (1B), -9.5 (8B). IR (KBr): v (cm™) 3586,
2568, 1605, 1453, 1303, 1175, 1094, 751. Anal. Calcd for CoH1sB100: C, 43.18; H, 7.25. Found: C,
43.47; H, 7.02.

F 1c: Yield 36%. White solid. mp: 191-192 °C. *H NMR (400 MHz, CDCls): & 7.55
(dd, J = 8.8, 6.0 Hz, 1H), 6.67 (td, J = 8.2, 2.8 Hz, 1H), 6.46 (dd, J = 8.8, 2.8 Hz, 1H)
(aromatic CH), 5.75 (s, 1H) (cage H), 5.37 (s, 1H) (OH). *C{*H} NMR (100 MHz,

CDCls): § 163.2 (d, “c.r = 250.7 Hz), 152.8 (d, *Jc.r = 10.4 Hz), 134.2 (d, *Jcr =
10.0 Hz), 116.3 (d, *Jc.r = 3.6 Hz), 109.3 (d, 2Jc.r = 21.2 Hz), 104.6 (d, “Jc.r = 24.5 Hz) (aromatic C),
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74.2, 59.6 (cage C). 'B{*H} NMR (128 MHz, CDCly): § -3.5 (2B), -8.8 (2B), -9.5 (2B), -11.1 (2B),
-13.1 (2B). **F NMR (376 MHz, CDCly): 6 -109.7 (m, 1F). IR (KBr): v (cm™) 3547, 3103, 2575, 1609,
1516, 1425, 1189, 991, 835, 729. Anal. Calcd for CgH15B10FO: C, 37.78; H, 5.95. Found: C, 37.93; H,
6.00.

o 1d: Yield 43%. White solid. mp: 203-205 °C. *H NMR (400 MHz, CDCl3): § 7.50
(d, J = 8.8 Hz, 1H), 6.93 (d, J = 8.4 Hz, 1H), 6.74 (s, 1H) (aromatic CH), 5.77 (s, 1H)
(cage H), 5.37 (s, 1H) (OH). ®C{'H} NMR (100 MHz, CDCls): 5 152.4, 136.0,

1d 133.6, 122.1, 118.8, 117.3 (aromatic C), 74.2, 59.7 (cage C). 'B{"H} NMR (128
MHz, CDCly): § -3.3 (2B), -8.7 (2B), -9.4 (2B), -11.1 (2B), -13.0 (2B). IR (KBr): v (cm™) 3543, 3102,
2571, 1584, 1499, 1411, 1243, 1192, 913, 733. Anal. Calcd for CgH15B1,CIO: C, 35.49; H, 5.58. Found:
C, 35.53; H, 5.59.

Me 1e: Yield 48%. White solid. mp: 190-192 °C. *H NMR (400 MHz, CDCly): & 7.43
(d, J =8.0 Hz, 1H), 6.75 (d, J = 8.0 Hz, 1H), 6.50 (s, 1H) (aromatic CH), 5.42 (s,
1H) (cage H), 5.28 (s, 1H) (OH), 2.27 (s, 3H) (CHs). “C{*H} NMR (100 MHz,

CDCls): & 151.5, 141,4, 132.3, 122.8, 117.7, 117.1 (aromatic C), 75.1, 59.9 (cage
C), 20.9 (CHs). "B{*H} NMR (128 MHz, CDCls): & -3.6 (2B), -8.9 (2B), -9.4 (2B), -11.0 (2B), -13.2
(2B). IR (KBr): v (cm™) 3547, 3105, 2921, 2567, 1619, 1420, 1305, 1190, 1116, 813, 724. Anal. Calcd
for CoH18B100: C, 43.18; H, 7.25. Found: C, 43.21; H, 7.32.

ome 1f: Yield 57%. White solid. mp: 180-183 °C. 'H NMR (400 MHz, CDCls): &

7.47 (d, J = 8.8 Hz, 1H), 6.49 (dd, J = 9.2, 2.4 Hz, 1H), 6.21 (d, J = 2.4 Hz, 1H)
(aromatic CH), 5.51 (s, 1H) (cage H), 5.37 (s, 1H) (OH), 3.77 (s, 3H) (OCHy).

BCc{*H} NMR (100 MHz, CDCls): & 161.1, 152.8, 133.5, 112.7, 107.2, 102.9
(aromatic C), 75.0, 59.7 (cage C), 55.6 (OCHs). *B{*H} NMR (128 MHz, CDCls): & -3.9 (2B), -9.1
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(2B), -9.6 (2B), -11.1 (2B), -13.3 (2B). IR (KBr): v (cm™) 3415, 3113, 2562, 1619, 1520, 1422, 1316,
1213, 1113, 829, 728. Anal. Calcd for CoH1sB1005: C, 40.58; H, 6.81. Found: C, 40.69; H, 6.82.

1g: Yield 56%. White solid. mp: 136-138 °C. *H NMR (400 MHz, CDCls): § 7.47
(d, J =8.8 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 6.65 (s, 1H) (aromatic CH), 5.41 (s,
1H) (cage H), 5.00 (s, 1H) (OH), 1.27 (s, 9H) ((CHa)3). *C{*H} NMR (100 MHz,

1g CDCly): § 154.6, 151.3, 132.2, 119.2, 117.0, 114.3 (aromatic C), 75.0, 59.9 (cage
C), 34.6, 31.1 (C(CHa)s). “B{*H} NMR (128 MHz, CDCls): 5 -3.7 (2B), -9.0 (4B), -11.1 (2B), -13.2
(2B). IR (KBr): v (cm™) 3570, 3118, 2966, 2575, 1615, 1409, 1309, 1191, 1023, 821, 723. Anal. Calcd
for C1oH24B100: C, 49.29; H, 8.27. Found: C, 49.35; H, 8.34.

1h: Yield 47%. White solid. mp: 148-151 °C. *H NMR (300 MHz, CDCls): & 7.32
(dd, J = 9.9, 2.7 Hz, 1H), 6.94 (td, J = 8.0, 3.0 Hz, 1H), 6.66 (dd, J = 8.7, 4.5 Hz,
1H) (aromatic CH), 5.41 (s, 1H) (cage H), 5.15 (s, 1H) (OH). **C{*H} NMR (100

MHz, CDCls): & 156.9 (d, “Jc.r = 239.3 Hz), 148.0 (d, *Jcr = 1.7 Hz), 121.1 (d,
3Jc.e = 7.7 Hz), 119.2 (d, 2.k = 26.4 Hz), 118.3 (d, *Jc.r = 8.0 Hz), 117.4 (d, 2Jcr = 23.1 Hz) (aromatic
C), 73.9, 59.6 (cage C). **B{"H} NMR (128 MHz, CDCl5): 5 -3.4 (2B), -8.9 (2B), -9.6 (2B), -11.2 (2B),
-13.2 (2B). °F NMR (376 MHz, CDCls): & -121.3 (s, 1F). IR (KBr): v (cm™) 3570, 3108, 2563, 1508,
1422, 1334, 1173, 812, 762. Anal. Calcd for CgH15B1oFO: C, 37.78; H, 5.95. Found: C, 37.65; H, 5.94.

1i: Yield 57%. White solid. mp: 132-134 °C. 'H NMR (400 MHz, CDCls):  7.56 (s,
1H), 7.18 (d, J = 8.4 Hz, 1H), 6.65 (d, J = 8.4 Hz, 1H) (aromatic CH), 5.37 (s, 1H)
(cage H), 5.24 (s, 1H) (OH). *C{*H} NMR (100 MHz, CDCls): & 150.4, 132.3,

130.5, 126.9, 121.4, 118.5 (aromatic C), 73.7, 59.6 (cage C). 'B{*H} NMR (128
MHz, CDCly): & -3.5 (2B), -8.9 (2B), -9.6 (2B), -11.4 (2B), -13.3 (2B). IR (KBr): v (cm™) 3549, 3106,
2594, 1491, 1402, 1324, 1188, 1118, 808, 728. Anal. Calcd for CgH15B1,CIO: C, 35.49; H, 5.58. Found:
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C, 35.35; H, 5.64.

1j: Yield 43%. White solid. mp: 77-78 °C. *H NMR (400 MHz, CDCl3): & 7.35 (s,
1H), 7.00 (d, J = 7.6 Hz, 1H), 6.57 (d, J = 8.0 Hz, 1H) (aromatic CH), 5.45 (s, 1H)

(cage H), 4.92 (s, 1H) (OH), 2.27 (s, 3H) (CH3). *C{*H} NMR (100 MHz, CDCl5):

1] § 149.5, 132.9, 131.4, 131.2, 119.6, 117.2 (aromatic C), 75.0, 59.9 (cage C), 20.6
(CHs). "B{*H} NMR (128 MHz, CDCls): & -3.6 (2B), -9.0 (2B), -9.5 (2B), -11.1 (2B), -13.3 (2B). IR
(KBr): v (cm™) 3631, 3102, 2922, 2589, 1607, 1513, 1409, 1349, 1198, 1079, 813, 727. Anal. Calcd for
CoH1sB100: C, 43.18; H, 7.25. Found: C, 43.08; H, 7.19.

1k: Yield 50%. White solid. mp: 181-183 °C. 'H NMR (400 MHz, CDCls): § 7.12
(s, 1H), 6.77 (d, J = 8.8 Hz, 1H), 6.62 (d, J = 8.8 Hz, 1H) (aromatic CH), 5.48 (s,

1H) (cage H), 5.20 (s, 1H) (OH), 3.77 (s, 3H) (OCHs). *C{*H} NMR (100 MHz,

1k CDCls): § 153.8, 145.8, 120.5, 118.1, 117.7, 116.3 (aromatic C), 74.8, 59.7 (cage
C), 56.0 (OCHs3). "B{*H} NMR (128 MHz, CDCl5):  -3.6 (2B), -9.0 (2B), -9.6 (2B), -11.2 (2B), -13.3
(2B). IR (KBr): v (cm™) 3362, 3115, 2589, 1512, 1427, 1352, 1279, 1219, 1040, 812, 739. Anal. Calcd
for CoH18B1002: C, 40.58; H, 6.81. Found: C, 40.83; H, 6.79.

11: Yield 64%. White solid. mp: 131-132 °C. *H NMR (400 MHz, CDCls): § 7.57
(s, 1H), 7.21 (d, J = 8.4 Hz, 1H), 6.60 (d, J = 8.4 Hz, 1H) (aromatic CH), 5.46 (s,

1H) (cage H), 4.95 (s, 1H) (OH), 1.28 (s, 9H) ((CH3)3). *C{*H} NMR (100 MHz,
CDCl3): 6 149.3, 144.8, 129.7, 127.6, 119.1, 116.8 (aromatic C), 75.5, 59.9 (cage
C), 34.4, 31.4 (C(CHs)3). "B{*H} NMR (128 MHz, CDCls): 5 -3.6 (2B), -8.9 (4B), -11.1 (2B), -13.2
(2B). IR (KBr): v (cm™) 3578, 3107, 2965, 2575, 1516, 1404, 1332, 1128, 818, 723. Anal. Calcd for
C12H24B100: C, 49.29; H, 8.27. Found: C, 49.59; H, 8.24.
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1m: Yield 57%. White solid. mp: 150-152 °C. *H NMR (400 MHz, CDCls): &
7.79 (s, 1H), 7.50 (d, J = 7.2 Hz, 2H), 7.44 (m, 3H), 7.36 (t, J = 7.6 Hz, 1H),
6.76 (d, J = 8.4 Hz, 1H) (aromatic CH), 5.47 (s, 1H) (cage H), 5.19 (s, 1H)

(OH). BC{*H} NMR (100 MHz, CDCls): § 151.0, 139.5, 135.2, 131.4, 129.2,
129.1, 127.6, 126.9, 120.2, 117.7 (aromatic C), 74.9, 59.8 (cage C). *B{*H} NMR (128 MHz, CDCls):
§ -3.3 (2B), -8.7 (4B), -11.0 (2B), -13.1 (2B). IR (KBr): v (cm™) 3416, 3101, 2587, 1597, 1523, 1488,
1260, 833, 758, 688. Anal. Calcd for C14H20B100: C, 53.82; H, 6.45. Found: C, 53.82; H, 6.57.

1n: Yield 40%. White solid. mp: 171-173 °C. *H NMR (400 MHz, CDCls): & 7.35 (d, J
= 8.4 Hz, 1H), 7.12 (t, J = 8.4 Hz, 1H), 6.86 (dd, J = 14.4, 8.0 Hz, 1H) (aromatic CH),
5.82 (s, 1H) (cage H), 5.40 (s, 1H) (OH). *C{*H} NMR (100 MHz, CDCl5): 5 151.1 (d,
Ve = 235.4 Hz), 141.1 (d, “Jc.r = 17.3 Hz), 127.5 (d, %Jc.r = 3.4 Hz), 121.4, 120.6 (d,

3Jc.r = 7.8 Hz), 116.2 (d, 2Jcr = 18.6 Hz) (aromatic C), 73.8, 59.5 (cage C). 'B{*H}
NMR (128 MHz, CDCls): 5 -3.2 (2B), -8.7 (2B), -9.4 (2B), -11.1 (2B), -13.0 (2B). **F NMR (376 MHz,
CDCly): & -139.7 (m, 1F). IR (KBr): v (cm™) 3530, 3104, 2579, 1470, 1554, 1268, 1178, 717. Anal.
Calcd for CgH15B1oFO: C, 37.78; H, 5.95. Found: C, 37.95; H, 6.03.

10: Yield 31%. White solid. mp: 184-185 °C. *H NMR (400 MHz, CDCls): & 7.45 (d, J
=8.0 Hz, 1H), 7.13 (d, J = 7.2 Hz, 1H), 6.85 (t, J = 8.0 Hz, 1H) (aromatic CH), 5.49 (s,
1H) (cage H), 5.02 (s, 1H) (OH), 2.25 (s, 3H) (CHs). *C{*H} NMR (100 MHz, CDCl5):

6 150.4, 131.9, 130.7, 123.7, 121.2, 119.7 (aromatic C), 75.3, 60.1 (cage C), 15.8 (CHs).
UB{*H} NMR (128 MHz, CDCls): & -3.5 (2B), -8.9 (4B), -11.1 (2B), -13.2 (2B). IR
(KBr): v (cm™) 3577, 3109, 2983, 2576, 1460, 1332, 1208, 724. Anal. Calcd for CoH15B100: C, 43.18; H,
7.25. Found: C, 43.31; H, 7.25.
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1p: Yield 55%. White solid. mp: 167-169 °C. *H NMR (400 MHz, CDCls): § 7.14 (d, J
= 7.2 Hz, 1H), 6.84 (m, 2H) (aromatic CH), 6.31 (s, 1H) (OH), 5.50 (s, 1H) (cage H),
3.91 (s, 3H) (OCH3). *C{*H} NMR (100 MHz, CDCls): & 146.6, 142.7, 123.6, 120.0,

118.8, 111,1 (aromatic C), 74.7, 59.6 (cage C), 56.6 (OCHs). "B{'H} NMR (128 MHz,
CDCls): § -3.9 (2B), -9.4 (2B), -10.0 (2B), -11.5 (2B), -13.6 (2B). IR (KBr): v (cm™) 3496, 3106, 2940,
2599, 1472, 1441, 1370, 1294, 1245, 1092, 725. Anal. Calcd for CoH18B100,: C, 40.58; H, 6.81. Found:
C, 40.51; H, 6.91.

Preparation of 1,3- or 1,4-o-carboranobenzofurans. A Representative Procedure. An oven-dried
Schlenk flask equipped with a stir bar was charged with 1-(0’-HOCgH,)-0-C,B1oH11 (1a, 118 mg, 0.50
mmol), Pd(OACc), (5.6 mg, 0.025 mmol), AgOAc (250 mg, 1.50 mmol) and dry toluene (3 mL) under an
atmosphere of dry nitrogen. The flask was closed, and then stirred at 80 °C for 12 h. After hydrolysis
with water (3 mL) and extraction with diethyl ether (5 mL x 3), the ether solutions were combined and
concentrated to dryness in vacuo. The residue was subjected to flash column chromatography on silica

gel (200-300 mesh) using n-hexane as eluent to give the products 2a/3a.

2a: Yield 85%. White solid. mp: 101-102 °C. *H NMR (300 MHz, CDCl5): & 7.41 (m,
2H), 7.15 (d, J = 8.4 Hz, 1H), 7.06 (t, J = 7.5 Hz, 1H) (aromatic CH), 2.90 (s, 1H) (cage
H). *C{"H} NMR (100 MHz, CDCls): & 167.7, 131.8, 126.2, 123.4, 122.1, 115.9

(aromatic C), 78.9, 61.8 (cage C). "'B NMR (128 MHz, CDCly): 8 0.5 (S, 1B) (Bcage-O),
-3.3 (d, Jgn = 149 Hz, 1B), -9.2 (d, Jgn = 136 Hz, 1B), -10.2 (d, Jgn = 143 Hz, 1B), -12.4 (d, Jgn = 147
Hz, 1B), -13.3 (m, 1B), -14.1 (m, 1B), -14.9 (m, 1B), -15.7 (m, 1B), -18.1 (d, Jgn = 152 Hz, 1B) (BcageH).
IR (KBr): v (cm™) 3057, 2589, 1608, 1459, 1192, 1156, 1094, 756. Anal. Calcd for CgH14B100: C, 41.01;
H, 6.02. Found: C, 41.34; H, 5.98.
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3a: Yield 9%. White solid. mp: 117-118 °C. 'H NMR (300 MHz, CDCl3): 6 7.40 (t, J =
8.1 Hz, 1H), 7.25 (d, J = 8.1 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 7.02 (t, J = 7.8 Hz, 1H)
(aromatic CH), 4.23 (s, 1H) (cage H). *C{*H} NMR (100 MHz, CDCls): & 167.3,

131.2, 125.3, 121.1, 119.9, 115.8 (aromatic C), 78.0, 56.4 (cage C). ''B NMR (128
MHz, CDCl3): & 3.3 (s, 1B) (Beage-O), -4.1 (d, Jgw = 151 Hz, 1B), -10.2 (d, Jgn = 167 Hz, 3B), -11.5 (d,
Jgn = 159 Hz, 2B), -15.0 (d, Jgn = 164 Hz, 1B), -15.8 (d, Jgn = 179 Hz, 1B), -21.5 (d, Jg = 166 Hz, 1B)
(BeageH). IR (KBr): v (cm™) 3062, 2591, 1605, 1456, 1145, 1104, 751. Anal. Calcd for CgHy4B100: C,
41.01; H, 6.02. Found: C, 41.29; H, 6.12.

2b: Yield 54%. White solid. mp: 83-85 °C. *H NMR (400 MHz, CDCls): & 7.45 (t, J =
10.8 Hz, 1H), 7.37 (d, J = 10.0 Hz, 1H), 7.17 (d, J = 11.2 Hz, 1H), 7.10 (t, J = 10.0 Hz,
1H) (aromatic CH), 1.21 (s, 3H) (CHs). “*C{*H} NMR (100 MHz, CDCls): & 167.3,

132.1, 124.7, 124.3, 122.4, 115.7 (aromatic C), 82.4, 71.0 (cage C), 19.4 (CHs). 'B
NMR (128 MHz, CDCly): & 0.3 (5, 1B) (Beage-O), -5.8 (d, Jgw = 149 Hz, 1B), -8.9 (d, Jgn = 144 Hz, 1B),
-10.0 (d, Jgy = 143 Hz, 1B), -10.8 (d, Jgy = 185 Hz, 1B), -12.3 (d, Jgn = 168 Hz, 1B), -13.0 (m, 2B),
-14.5 (d, Jgn = 169 Hz, 1B), -18.1 (d, Jgn = 151 Hz, 1B) (BeageH). IR (KBr): v (cm™) 2941, 2569, 1606,
1456, 1144, 1096, 756. Anal. Calcd for CoH16B100: C, 43.53; H, 6.49. Found: C, 43.56; H, 6.44.

3b: Yield 39%. White solid. mp: 99-100 °C. *H NMR (400 MHz, CDCls): & 7.43 (t, J =
10.8 Hz, 1H), 7.31 (d, J = 10.0 Hz, 1H), 7.22 (d, J = 10.8 Hz, 1H), 7.05 (d, J = 10.0 Hz,
1H) (aromatic CH), 2.28 (s, 3H) (CHs). *C{*H} NMR (100 MHz, CDCls): & 167.8,

131.1, 125.2, 121.0, 120.6, 116.0 (aromatic C), 80.8, 72.8 (cage C), 22.7 (CHs). 'B
NMR (128 MHz, CDCls): § 4.2 (s, 1B) (Beage-O), -8.0 (d, Jgn = 139 Hz, 2B), -9.1 (d, Jan = 149 Hz, 2B),
-11.9 (d, Jgn = 142 Hz, 3B), -12.7 (d, Jgn = 131 Hz, 1B), -18.3 (d, Jgn = 161 Hz, 1B) (BcageH). IR (KBr):
v (cm™) 3057, 2575, 1613, 1459, 1180, 752. Anal. Calcd for CoH16B100: C, 43.53; H, 6.49. Found: C,
43.40; H, 6.45.
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F2c: Yield 80%. White solid. mp: 91-93 °C. *H NMR (400 MHz, CDCl5):  7.35 (dd, J
= 8.4, 5.6 Hz, 1H), 6.87 (dd, J = 8.8, 2.0 Hz, 1H), 6.78 (td, J = 8.8, 2.0 Hz, 1H)
(aromatic CH), 2.92 (s, 1H) (Cage H). *C{*H} NMR (100 MHz, CDCl;): 5 168.8, (d,

2¢ 3Jc.e = 13.4 Hz), 165.0 (d, “Jc.r = 249.9 Hz), 124.1 (d, *Jc.r = 10.8 Hz), 122.3 (d, “Jcr
= 2.9 Hz), 109.5 (d, “Jc.r = 23.5 Hz), 104.3 (d, 2Jc.r = 26.3 Hz) (aromatic C), 78.1, 62.1 (cage C). 'B
NMR (128 MHz, CDCl3): & 0.6 (5, 1B) (Beage-O), -3.2 (d, Jgw = 151 Hz, 1B), -9.1 (d, Jgn = 135 Hz, 1B),
-10.1 (d, Jgn = 146 Hz, 1B), -12.3 (d, Jsn = 141 Hz, 1B), -13.3 (m, 1B), -14.1 (m, 1B), -14.8 (m, 1B),
-15.6 (m, 1B), -17.9 (d, Jgn = 149 Hz, 1B) (BeageH). °F NMR (376 MHz, CDCls): & -106.6 (m, 1F). IR
(KBr): v (cm™) 3068, 2602, 1620, 1487, 1430, 1195, 1136, 1099, 962, 848. Anal. Calcd for CgH13B1oFO:
C, 38.08; H, 5.19. Found: C, 38.35; H, 5.25.

3c: Yield 11%. White solid. mp: 144-145 °C. *H NMR (400 MHz, CDCl5): & 7.18 (dd,
J = 8.4, 56 Hz, 1H), 6.90 (dd, J = 9.2, 2.4 Hz, 1H), 6.74 (td, J = 8.8, 2.4 Hz, 1H)
(aromatic CH), 4.21 (s, 1H) (cage H). *C{"H} NMR (100 MHz, CDCls): § 168.4 (d,
3Jcr = 13.5 Hz), 164.9 (d, YJer = 248.1 Hz), 121.3 (d, “Jc.r = 2.7 Hz), 120.4 (d, *Jc.r

= 10.9 Hz), 108.4 (d, 2Jc.r = 23.7 Hz), 104.2 (d, Jc.r = 26.0 Hz) (aromatic C), 77.4,
56.4 (cage C). "B NMR (128 MHz, CDCls): & 3.6 (5, 1B) (Bcage-O), -3.9 (d, Jgn = 144 Hz, 1B), -9.9 (d,
Jgr = 182 Hz, 3B), -11.4 (d, Jgy = 165 Hz, 2B), -14.8 (d, Jgn = 154 Hz, 1B), -15.7 (d, Jgn = 169 Hz, 1B),
-21.1 (d, Jgn = 166 Hz, 1B) (BageH). *°F NMR (376 MHz, CDCly): § -108.2 (m, 1F). IR (KBr): v (cm™)
3061, 2878, 1621, 1482, 1139, 1096, 984, 847. HRMS (El): m/z Calcd for CgHi13B1oFO™ : 252.1963.
Found: 252.1966.

2d: Yield 22%. White solid. mp: 116-118 °C. *H NMR (400 MHz, CDCls): & 7.32 (d,
J = 8.4 Hz, 1H), 7.16 (d, J = 1.6 Hz, 1H), 7.05 (dd, J = 8.4, 1.6 Hz, 1H) (aromatic
CH), 2.91 (s, 1H) (cage H). *C{*H} NMR (100 MHz, CDCl5): & 168.1, 138.0, 124.8,
123.8, 122.6, 116.6 (aromatic C), 78.0, 61.8 (cage C). *'B NMR (128 MHz, CDCls): 5
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0.3 (5, 1B) (Beage-O), -3.3 (d, Jgn = 151 Hz, 1B), 9.1 (d, Jgn = 151 Hz, 1B), -10.4 (d, Je = 167 Hz, 1B),
-12.4 (d, Jgn = 149 Hz, 1B), -13.5 (m, 1B), -14.2 (m, 1B), -15.0 (m, 1B), -15.7 (m, 1B), -18.1 (d, Jgn =
153 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3046, 2571, 1605, 1474, 1415, 1193, 1063, 853, 823. Anal.
Calcd for CgH13B1oCIO: C, 35.75; H, 4.88. Found: C, 35.37; H, 4.97.

o 3d: Yield 6%. White solid. mp: 135-138 °C. 'H NMR (400 MHz, CDCls): & 7.19 (s,
1H), 7.15 (d, J = 8.0 Hz, 1H), 7.01 (d, J = 8.0 Hz, 1H) (aromatic CH), 4.20 (s, 1H)
(cage H). ®*C{'"H} NMR (100 MHz, CDCl3): & 167.7, 137.4, 123.9, 1215, 120.3,

116.6 (aromatic C), 56.4 (cage C), another cage C was not observed. *'B NMR (128
MHz, CDCls): & 3.6 (s, 1B) (Beage-O), -3.7 (d, Jgn = 149 Hz, 1B), -9.7 (d, Jgn = 182
Hz, 3B), -11.2 (d, Jgn = 157 Hz, 2B), -14.7 (d, Jgy = 162 Hz, 1B), -15.5 (d, Jgn = 164 Hz, 1B), -21.1 (d,
Jgn = 160 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3046, 2571, 1605, 1473, 1415, 1193, 1062, 823. HRMS

(E1): m/z Calcd for CgH14B10CIO™: 270.1708. Found: 270.1701.

Me  2e: Yield 79%. White solid. mp: 119-122 °C. *H NMR (400 MHz, CDCls): & 7.26 (d,

W

J = 8.0 Hz, 1H), 6.96 (s, 1H), 6.85 (d, J = 8.0 Hz, 1H) (aromatic CH), 2.87 (s, 1H)

(cage H), 2.37 (s, 3H) (CHs). ®C{*H} NMR (100 MHz, CDCl5): 5 167.9, 142.8,
123.4, 122.9, 122.8, 116.3 (aromatic C), 79.0, 62.2 (cage C), 21.8 (CH3). !B NMR
(128 MHz, CDCls): 6 0.4 (s, 1B) (Beage-0), -3.6 (d, Jgn = 150 Hz, 1B), -9.7 (m, 2B),
-12.7 (d, Jgn = 153 Hz, 1B), -13.5 (m, 1B), -14.3 (m, 1B), -15.1 (m, 1B), -15.9 (m, 1B), -18.4 (d, Jgn =
153 Hz, 1B) (BugeH). IR (KBr): v (cm™) 3046, 2922, 2571, 1619, 1424, 1197, 1117, 1063, 823, 725.
Anal. Calcd for CgH16B100: C, 43.53; H, 6.49. Found: C, 43.92; H, 6.57.

Me 3e: Yield 13%. White solid. mp: 151-154 °C. *H NMR (400 MHz, CDCl3): & 7.10 (d,
J = 8.0 Hz, 1H), 6.99 (s, 1H), 6.82 (d, J = 7.6 Hz, 1H) (aromatic CH), 4.19 (s, 1H)
(cage H), 2.38 (s, 3H) (CHs3). *C{*H} NMR (100 MHz, CDCls): & 167.5, 142.0,
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122.4, 121.9, 119.3, 116.4 (aromatic C), 78.1, 56.2 (cage C), 21.9 (CHs). *'B NMR (128 MHz, CDCls):
5 3.3 (5, 1B) (Beage-O), -4.2 (d, Jgn = 159 Hz, 1B), -10.3 (d, Jgn = 161 Hz, 3B), -11.7 (d, Jgn = 157 Hz,
2B), -15.1 (d, Jen = 158 Hz, 1B), -15.9 (d, Jen = 164 Hz, 1B), -21.6 (d, Jen = 169 Hz, 1B) (BeageH). IR
(KBr): v (cm™) 3074, 2919, 2571, 1618, 1440, 1258, 1159, 1108, 985, 812. Anal. Calcd for CoH;6B100:
C, 43.53; H, 6.49. Found: C, 43.80; H, 6.54.

OMe 2f: Yield 80%. White solid. mp: 106-107 °C. *H NMR (400 MHz, CDCls): & 7.26

(d, J = 8.4 Hz, 1H), 6.68 (d, J = 2.0 Hz, 1H), 6.57 (dd, J = 8.4, 2.0 Hz, 1H)
(aromatic CH), 3.80 (s, 3H) (OCHs), 2.90 (s, 1H) (cage H). *C{*H} NMR (100
MHz, CDCls): 5 169.3, 163.0, 123.5, 118.5, 108.5, 101.6 (aromatic C), 79.2, 62.8
(cage C), 55.9 (OCH3). ‘B NMR (128 MHz, CDCl3): 0.4 (S, 1B) (Bcage-O), -3.6
(d, Jgr = 150 Hz, 1B), -9.8 (d, Jgn = 156 Hz, 2B), -12.7 (d, Jsn = 149 Hz, 1B), -13.5 (m, 1B), -14.4 (m,
1B), -15.2 (m, 1B), -15.9 (m, 1B), -18.3 (d, Jgn = 153 Hz, 1B) (BcageH). IR (KBr): v (cm™) 3051, 2930,
2586, 1613, 1440, 1297, 1190, 1150, 1102, 848, 825. Anal. Calcd for CgH16B100,: C, 40.89; H, 6.10.
Found: C, 40.64; H, 6.06.

3f: Yield 6%. White solid. mp: 128-129 °C. *H NMR (400 MHz, CDCl5): & 7.10 (d,
J = 8.4 Hz, 1H), 6.72 (s, 1H), 6.55 (d, J = 8.4 Hz, 1H) (aromatic CH), 4.18 (s, 1H)
(cage H), 3.80 (s, 3H) (OCHj3). *C{*H} NMR (100 MHz, CDCl,): & 168.9, 162.7,

120.0, 117.5, 107.9, 101.4 (aromatic C), 78.3, 56.2 (cage C), 55.8 (OCHs). *'B
NMR (128 MHz, CDCl3): & 3.6 (S, 1B) (Beage-O), -4.1 (d, Jgn = 150 Hz, 1B), -9.5
(d, Jan = 129 Hz, 2B), -10.3 (d, Jgn = 135 Hz, 1B), -11.6 (d, Jgn = 155 Hz, 2B), -149 (d, Jgn = 155 Hz,
1B), -16.0 (d, Jgn = 143 Hz, 1B), -21.3 (d, Jan = 166 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3051, 2929,
2578, 1613, 1495, 1440, 1296, 1190, 1151, 1102, 1029, 848, 825. HRMS (El): m/z Calcd for
CoH17B100,": 265.2231. Found: 265.2236.
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2g: Yield 75%. White solid. mp: 177-179 °C. *H NMR (400 MHz, CDCl5): & 7.30
(d, J = 8.4 Hz, 1H), 7.16 (d, J = 1.6 Hz, 1H), 7.07 (dd, J = 8.4, 1.6 Hz, 1H)
(aromatic CH), 2.89 (s, 1H) (cage H), 1.30 (s, 9H) ((CHa3)3). “C{*H} NMR (100
MHz, CDCls): & 168.0, 156.2, 123.2, 122.5, 119.3, 113.0 (aromatic C), 79.0, 62.2

(cage C). 35.4, 31.4 (C(CHz)3). *'B NMR (128 MHz, CDCly): & 0.6 (S, 1B) (Bcage-0),
-3.4 (d, Jgn = 154 Hz, 1B), -9.4 (d, Jgn = 136 Hz, 1B), -10.0 (d, Jgn = 157 Hz, 1B), -12.5 (d, Jgn = 150
Hz, 1B), -13.3 (m, 1B), -14.1 (m, 1B), -14.9 (m, 1B), -15.7 (m, 1B), -18.2 (d, Jgn = 156 Hz, 1B) (BcageH).
IR (KBr): v (cm™) 3047, 2963, 2585, 1617, 1487, 1423, 1204, 864, 829, 652. Anal. Calcd for
C12H2:B100: C, 49.63; H, 7.64. Found: C, 50.08; H, 7.64.

3g: Yield 10%. White solid. mp: 197-200 °C. *H NMR (400 MHz, CDCl3): & 7.20
(s, 1H), 7.15 (d, J = 8.0 Hz, 1H), 7.04 (d, J = 8.0 Hz, 1H) (aromatic CH), 4.20 (s,
1H) (cage H), 1.31 (s, 9H) ((CHs)3). *C{*H} NMR (100 MHz, CDCls): & 167.5,
155.4, 122.2, 119.0, 118.3, 113.1 (aromatic C), 78.2, 56.2 (cage C). 35.3, 31.4
(C(CH3)3). *'B NMR (128 MHz, CDCl3): 8 3.7 (5, 1B) (Bcage-O), -3.9 (d, Jgn = 142

Hz, 1B), -9.9 (d, Jgu = 169 Hz, 3B), -11.3 (d, Jgi = 162 Hz, 2B), -14.8 (d, Jgn =
135 Hz, 1B), -15.6 (d, Jsn = 145 Hz, 1B), -21.2 (d, Jgn = 162 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3063,
2963, 2596, 1615, 1485, 1420, 1165, 862, 830, 703, 651. Anal. Calcd for C1,H2,B100: C, 49.63; H, 7.64.
Found: C, 49.60; H, 7.75.

2h: Yield 51%. White solid. mp: 120-123 °C. *H NMR (400 MHz, CDCl3): & 7.11
F(m, 3H) (aromatic CH), 2.91 (s, 1H) (cage H). *C{*H} NMR (100 MHz, CDCls): §
163.7, 157.6 (d, ek = 242.7 Hz), 126.8 (d, ®Jc.r = 9.4 Hz), 118.8 (d, 2Jc.r = 24.1

Hz), 116.6 (d, *Jc.r = 8.4 Hz), 110.8 (d, 2Jc.r = 25.8 Hz) (aromatic C), 78.0, 61.5
(cage C). "'B NMR (128 MHz, CDCls): 5 0.6 (5, 1B) (Beage-O), -3.3 (d, Jgns = 148 Hz, 1B), -9.1 (d, Jgn =
156 Hz, 1B), -10.4 (d, Jgy = 181 Hz, 1B), -12.3 (d, Jsn = 145 Hz, 1B), -13.4 (m, 1B), -14.2 (m, 1B),
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-14.8 (m, 1B), -15.7 (m, 1B), -18.1 (d, Jgn = 153 Hz, 1B) (BcageH). F NMR (282 MHz, CDCly): 6
-120.4 (m, 1F). IR (KBr): v (cm'l) 3064, 2963, 2579, 1592, 1476, 1260, 1172, 1098, 877, 823. Anal.
Calcd for CgH13B1gFO: C, 38.08; H, 5.19. Found: C, 38.25; H, 5.56.

3h: Yield 5%. White solid. mp: 138-140 °C. *H NMR (400 MHz, CDCls): & 7.13 (m,
2H), 6.97, (m, 1H) (aromatic CH), 4.21 (s, 1H) (cage H). *C{*H} NMR (100 MHz,
CDCls): 8 163.3 (d, *Jc.r = 1.8 Hz), 157.0 (d, YJc.r = 241.1 Hz), 125.6 (d, 3Jc.r = 9.2

Hz), 118.1 (d, 2Jc.r = 23.9 Hz), 116.3 (d, 3Jc.r = 8.3 Hz), 107.4 (d, “Jc.r = 25.9 Hz)
(aromatic C), 77.4, 56.3 (cage C). ''B NMR (128 MHz, CDCls): 6 3.4 (s, 1B) (Bcage-O), -4.0 (d, Jgn =
156 Hz, 1B), -10.1 (d, Jay = 166 Hz, 3B), -11.5 (d, Jen = 158 Hz, 2B), -15.0 (d, Jgn = 151 Hz, 1B),
-15.8 (d, Jgi = 167 Hz, 1B), -21.4 (d, Jgn = 174 Hz, 1B) (BeageH). *°F NMR (282 MHz, CDCly): 5 -121.8
(m, 1F). IR (KBr): v (cm™) 3065, 2589, 1590, 1475, 1257, 1155, 984, 873, 772. Anal. Calcd for
CgH13B1oFO: C, 38.08; H, 5.19. Found: C, 38.50; H, 5.39.

2i: Yield 25%. White solid. mp: 118-121 °C. *H NMR (400 MHz, CDClg): & 7.37
Cl' (m, 2H), 7.08 (d, J = 8.4 Hz, 1H) (aromatic CH), 2.90 (s, 1H) (cage H). *C{*H}
NMR (100 MHz, CDCls): & 166.1, 131.9, 127.6, 127.3, 123.6, 116.9 (aromatic C),

77.7, 61.5 (cage C). B NMR (128 MHz, CDCls): 6 0.4 (s, 1B) (Beage-O), -3.3 (d,
Jgn = 149 Hz, 1B), -9.0 (d, Jgn = 160 Hz, 1B), -10.5 (d, Jsn = 191 Hz, 1B), -12.4 (d, Jsy = 151 Hz, 1B),
-13.4 (m, 1B), -14.2 (m, 1B), -15.0 (m, 1B), -15.7 (m, 1B), -18.1 (d, Jgn = 153 Hz, 1B) (BexgeH). IR
(KBr): v (cm™) 3046, 2578, 1453, 1264, 1194, 1076, 821, 694, 651. Anal. Calcd for CgH13B1,CIO: C,
35.75; H, 4.88. Found: C, 35.84; H, 4.99.

3i: Yield 9%. White solid. mp: 131-133 °C. *H NMR (400 MHz, CDCls): & 7.36 (d,
J=8.8Hz, 1H), 7.24 (s, 1H), 7.10 (d, J = 8.8 Hz, 1H) (aromatic CH), 4.21 (s, 1H)
(cage H). *C{*H} NMR (100 MHz, CDCls): & 165.8, 131.3, 126.5, 126.4, 120.3,
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116.7 (aromatic C), 77.4, 56.4 (cage C). B NMR (128 MHz, CDCls): & 3.5 (s, 1B) (Beage-O), -3.7 (d,
Jan = 144 Hz, 1B), -9.8 (d, Jgn = 176 Hz, 3B), -11.2 (d, Jgn = 155 Hz, 2B), -14.8 (d, Jgn = 148 Hz, 1B),
-15.5 (d, Jgn = 165 Hz, 1B), -21.2 (d, Jgn = 167 Hz, 1B) (BeageH). IR (KB): v (cm™) 3046, 2578, 1453,
1264, 1194, 1076, 821, 694, 651. HRMS (EI): m/z Calcd for CgHy4B1oClO*: 270.1708. Found: 270.1709.

2j: Yield 28%. White solid. mp: 68-70 °C. *H NMR (400 MHz, CDCls): § 7.19 (m,
Me  2H), 7.02 (d, J = 8.8 Hz, 1H) (aromatic CH), 2.88 (s, 1H) (cage H), 2.34 (s, 3H)
(CH3). BC{*H} NMR (100 MHz, CDCls): 5 165.6, 132.4, 131.9, 125.9, 123.6,

115.4 (aromatic C), 78.9, 61.9 (cage C), 20.8 (CHs). *'B NMR (128 MHz, CDCls):
8 0.6 (s, 1B) (Beage-O), -3.4 (d, Jsn = 147 Hz, 1B), -9.4 (d, Jgn = 132 Hz, 1B), -10.1 (d, Jgn = 112 Hz,
1B), -12.5 (d, Jgn = 148 Hz, 1B), -13.4 (m, 1B), -14.2 (m, 1B), -14.9 (m, 1B), -15.7 (m, 1B), -18.2 (d,
Jgn = 152 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3053, 2922, 2591, 1478, 1267, 1202, 1063, 816. Anal.
Calcd for CgH16B100: C, 43.53; H, 6.49. Found: C, 43.76; H, 6.48.

3j: Yield 6%. White solid. mp: 84-87 °C. *H NMR (400 MHz, CDCls): & 7.19 (d, J
= 8.4 Hz, 1H), 7.05 (d, J = 8.8 Hz, 2H) (aromatic CH), 4.19 (s, 1H) (Cage H), 2.34
(s, 3H) (CHs). *C{*H} NMR (100 MHz, CDCls): & 165.3, 131.8, 130.8, 125.0,

3; 120.2, 115.3 (aromatic C), 78.0, 56.2 (cage C), 20.9 (CHs). ''B NMR (128 MHz,

CDCls): 6 3.5 (5, 1B) (Beage-O), -4.0 (d, Jsn = 146 Hz, 1B), -10.2 (d, Jg = 165 Hz,

3B), -11.5 (d, Jgy = 162 Hz, 2B), -14.9 (d, Jgy = 152 Hz, 1B), -15.8 (d, Jgy = 144 Hz, 1B), -21.4 (d, Jgx

= 163 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3064, 2923, 2584, 1475, 1259, 1209, 1143, 810. Anal. Calcd
for CoH16B100: C, 43.53; H, 6.49. Found: C, 43.83; H, 6.60.

2k: Yield 12%. White solid. mp: 69-70 °C. *H NMR (400 MHz, CDCls): § 7.04
(d, J = 9.2 Hz, 1H), 6.94 (dd, J = 9.2, 2.8 Hz, 1H), 6.90 (d, J = 2.8 Hz, 1H)
(aromatic CH), 3.79 (s, 3H) (OCHj3), 2.89 (s, 1H) (cage H). *C{*H} NMR (100
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MHz, CDCls): 5 161.5, 154.9, 126.4, 117.8, 116.2, 108.4 (aromatic C), 78.8, 61.8 (cage C), 56.2 (OCHs).
B NMR (128 MHz, CDCl3): 5 0.8 (s, 1B) (Beage-O), -3.3 (d, Jgr = 140 Hz, 1B), -9.4 (m, 1B), -10.1 (m,
1B), -12.3 (d, Jgy = 151 Hz, 1B), -13.3 (m, 1B), -14.2 (m, 1B), -14.7(m, 1B), -15.6 (m, 1B), -18.2 (d,
Jan = 152 Hz, 1B) (BeageH). IR (KBP): v (cm) 2924, 2590, 1476, 1193, 1037, 805, 548. Anal. Calcd for
CoH1sB1002: C, 40.89; H, 6.10. Found: C, 41.12; H, 6.18.

21: Yield 25%. White solid. mp: 117-119 °C. 'H NMR (400 MHz, CDCls3): 6 7.42
(d, J =8.8 Hz, 1H), 7.35 (s, 1H), 7.05 (d, J = 8.8 Hz, 1H) (aromatic CH), 2.90 (s,
1H) (cage H), 1.31 (s, 9H) ((CHa3)s). *C{*H} NMR (100 MHz, CDCl5): & 165.4,

145.6, 129.0, 125.6, 119.8, 115.1 (aromatic C), 79.3, 62.0 (cage C). 34.7, 31.6
(C(CH3)3). "'B NMR (128 MHz, CDCl3): § 0.6 (S, 1B) (Bcage-O), -3.4 (d, Jgn = 147 Hz, 1B), -9.5 (d, Jgn
=133 Hz, 1B), -10.1 (m, 1B), -12.5 (d, Jgi = 153 Hz, 1B), -13.4 (m, 1B), -14.2 (m, 1B), -15.0 (m, 1B),
-15.7 (m, 1B), -18.3 (d, Jgn = 152 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3055, 2963, 2608, 1616, 1479,
1364, 1199, 825, 809, 698. Anal. Calcd for C1,H2,B100: C, 49.63; H, 7.64. Found: C, 49.55; H, 7.71.

2m: Yield 29%. White solid. mp: 142-145 °C. *H NMR (400 MHz, CDCls):
0 7.61(d, J =8.8 Hz, 1H), 7.58 (s, 1H), 7.51 (d, J = 7.6 Hz, 2H), 7.45 (t, J =
7.2 Hz, 2H), 7.37 (t, J = 7.2 Hz, 1H), 7.20 (d, J = 8.4 Hz, 1H) (aromatic CH),

2.96 (s, 1H) (cage H). *C{*H} NMR (100 MHz, CDCl5): 5 167.0, 139.5,
135.9, 130.7, 129.2, 127.8, 127.2, 126.6, 121.9, 116.0 (aromatic C), 78.7, 61.9 (cage C). *'B NMR (128
MHz, CDCl3): 8 0.6 (s, 1B) (Bcage-O), -3.3 (d, Jgn = 149 Hz, 1B), -9.1 (d, Jsn = 130 Hz, 1B), -10.1 (d,
Jgn = 142 Hz, 1B), -12.4 (d, Jgn = 153 Hz, 1B), -14.1 (m, 2B), -14.9 (m, 1B), -15.5 (m, 1B), -18.1 (d,
Jgn = 148 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3050, 2594, 1467, 1199, 835, 762, 694. Anal. Calcd for
C14H18B100: C, 54.17; H, 5.84. Found: C, 54.59; H, 5.98.
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3m: Yield 8%. White solid. mp: 155-157 °C. 'H NMR (400 MHz, CDCls): &
7.62 (dd, J = 8.8, 2.0 Hz, 1H), 7.51 (m, 2H), 7.44 (m, 3H), 7.36 (t, J = 7.6 Hz,
1H), 7.23 (d, J = 8.8 Hz, 1H) (aromatic CH), 4.27 (s, 1H) (cage H). *C{'H}

NMR (100 MHz, CDCly): & 166.6, 139.9, 134.8, 130.1, 129.1, 127.6, 127.1,
125.7, 118.5, 115.9 (aromatic C), 77.9, 56.3 (cage C). 'B NMR (128 MHz, CDCls): & 3.6 (s, 1B)
(Beage-0), -3.9 (d, Jgn = 151 Hz, 1B), -9.9 (d, Jsn = 177 Hz, 3B), -11.3 (d, Jgn = 156 Hz, 2B), -14.8 (m,
2B), -21.3 (d, Jgn = 168 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3063, 2582, 1466, 1198, 1119, 825, 758,
693. Anal. Calcd for C14H1gB100: C, 54.17; H, 5.84. Found: C, 53.79; H, 5.91.

2n: Yield 68%. White solid. mp: 123-124 °C. *H NMR (400 MHz, CDCls): § 7.21 (m,
2H), 7.02 (m, 1H) (aromatic CH), 2.97 (s, 1H) (cage H). *C{'*H} NMR (100 MHz,
CDCly): 6 154.7 (d, 2Jc.r = 12.3 Hz), 149.9 (d, YJc.r = 251.1 Hz), 128.7 (d, *Jc.r = 10.8
Hz), 122.8 (d, *Jcr = 6.2 Hz), 118.9 (d, “Jc.r = 2.3 Hz), 118.8 (d, Jc.r = 10.5 Hz)

(aromatic C), 78.3, 61.6 (cage C). ''B NMR (128 MHz, CDCl3): § 0.4 (S, 1B) (Bcage-O),
-3.3 (d, Jgn = 148 Hz, 1B), -9.0 (d, Jgy = 157 Hz, 1B), -10.5 (d, Jgn = 194 Hz, 1B), -12.3 (d, Jgy = 145
Hz, 1B), -13.4 (m, 1B), -14.2 (m, 1B), -14.9 (m, 1B), -15.6 (M, 1B), -18.1 (d, Jgn = 148 Hz, 1B) (BcageH).
YF NMR (376 MHz, CDCl5): & -133.0 (m, 1F). IR (KBr): v (cm™) 3055, 2580, 1628, 1487, 1450, 1263,
1185, 1093, 782, 726. Anal. Calcd for CgH13B1oFO: C, 38.08; H, 5.19. Found: C, 38.57; H, 5.28.

3n: Yield 9%. White solid. mp: 137-140 °C. *H NMR (400 MHz, CDCl5): & 7.19 (d, J
= 8.8 Hz, 1H), 7.03 (d, J = 7.6 Hz, 1H), 6.97 (td, J = 8.0, 4.0 Hz, 1H) (aromatic CH),
4.23 (s, 1H) (cage H). *C{*H} NMR (100 MHz, CDCl;):  154.4 (d, *Jc.r = 12.8 Hz),
150.1 (d, "c.r = 249.8 Hz), 127.9 (d, *Jcr = 3.7 Hz), 121.6 (d, %Jcr = 6.3 Hz), 118.0

3n (d, 2Jc.r = 17.0 Hz), 115.5 (d, *Jc.r = 3.9 Hz) (aromatic C), 77.4, 56.3 (cage C). ''B
NMR (128 MHz, CDCls): & 3.5 (s, 1B) (Beage-0), -3.7 (d, Jgn = 144 Hz, 1B), -9.9 (d, Jg = 185 Hz, 3B),
-11.2 (d, Jgn = 151 Hz, 2B), -14.8 (d, Jgy = 165 Hz, 1B), -15.6 (d, Jgy = 159 Hz, 1B), -21.2 (d, Jgn =
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168 Hz, 1B) (BeageH). *°F NMR (376 MHz, CDCly): & -133.5 (m, 1F). IR (KBr): v (cm™) 3062, 2588,
1628, 1594, 1488, 1446, 1140, 782, 729. HRMS (EI): m/z Calcd for CgH13B1oFO : 252.1963. Found:
252.1966.

20: Yield 30%. White solid. mp: 97-98 °C. *H NMR (400 MHz, CDClz): 5 7.22 (d, J =
7.6 Hz, 2H), 6.94 (t, J = 7.6 Hz, 1H) (aromatic CH), 2.88 (s, 1H) (cage H), 2.34 (s, 3H)
(CHs3). BC{*H} NMR (100 MHz, CDCls): & 166.3, 132.8, 126.0, 125.6, 121.8, 120.7
(aromatic C), 79.3, 61.8 (cage C), 15.4 (CHs). B NMR (128 MHz, CDCls): 6 0.4 (s,

1B) (Bcage-O), -3.4 (d, Jgn = 153 Hz, 1B), -9.5 (d, Jgn = 144 Hz, 1B), -10.2 (m, 1B),
-12.5 (d, Jgn = 158 Hz, 1B), -13.2 (m, 1B), -14.1 (m, 1B), -15.0 (m, 1B), -15.8 (m, 1B), -18.3 (d, Jgn =
156 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3047, 2956, 2584, 1607, 1456, 1197, 1096, 775. Anal. Calcd
for CoH16B100: C, 43.53; H, 6.49. Found: C, 43.87; H, 6.50.

30: Yield 6%. White solid. mp: 87-89 °C. 'H NMR (400 MHz, CDCls): § 7.22 (d, J =
7.2 Hz, 1H), 7.06 (d, J = 7.2 Hz, 1H), 6.91 (t, J = 7.2 Hz, 1H) (aromatic CH), 4.20 (s,
1H) (cage H), 2.37 (s, 3H) (CHs). *C{*H} NMR (100 MHz, CDCls): § 165.9, 132.1,
125.9, 124.6, 120.7, 117.2 (aromatic C), 78.4, 56.4 (cage C), 15.6 (CHs). !B NMR

(128 MHz, CDCls): & 3.3 (5, 1B) (Beage-O), -4.0 (d, Jgn = 158 Hz, 1B), -10.2 (d, Jg =
159 Hz, 3B), -11.5 (d, Jgy = 154 Hz, 2B), -14.9 (d, Jgn = 153 Hz, 1B), -15.7 (d, Jgn = 176 Hz, 1B),
-21.5 (d, Jgn = 169 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3057, 2926, 2583, 1608, 1458, 1263, 1166,
1143, 836, 739. Anal. Calcd for CgH16B100: C, 43.53; H, 6.49. Found: C, 43.87; H, 6.53.

2p: Yield 37%. White solid. mp: 162-165 °C. *H NMR (400 MHz, CDCls): & 7.00 (m,
3H) (aromatic CH), 3.94 (s, 3H) (OCHs), 2.93 (s, 1H) (cage H). “*C{*H} NMR (100
MHz, CDCl3): 6 156.5, 147.6, 127.1, 122.8, 115.2, 113.9 (aromatic C), 79.0, 61.7 (cage
C), 56.4 (OCHj3). 'B NMR (128 MHz, CDCls): 5 0.5 (s, 1B) (Beage-0), -3.3 (d, Jgn =
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150 Hz, 1B), -9.3 (d, Jgn = 138 Hz, 1B), -10.2 (d, Jgn = 132 Hz, 1B), -12.2 (d, Jgn = 145 Hz, 1B), -13.3
(m, 1B), -14.2 (m, 1B), -14.7 (m, 1B), -15.7 (m, 1B), -18.1 (d, Jgn = 147 Hz, 1B) (BeageH). IR (KBr): v
(cm™) 3106, 2939, 2599, 1591, 1472, 1441, 1370, 1294, 1245, 1092, 1009, 725, 484. HRMS (El): m/z
Calcd for CoH16B100; : 264.2164. Found: 264.2161.

3p: Yield 9%. White solid. mp: 148-150 °C. *H NMR (400 MHz, CDCl3): & 6.98 (m,
2H), 6.85 (m, 1H) (aromatic CH), 4.22 (s, 1H) (cage H), 3.94 (s, 3H) (OCH3). *C{*H}
NMR (100 MHz, CDCls): & 156.3, 147.7, 126.2, 121.8, 113.2, 111.9 (aromatic C), 78.1,
56.2 (cage C), 56.3 (OCHs). 'B NMR (128 MHz, CDCl3): & 3.5 (s, 1B) (Bcage-O), -3.8

(d, Jan = 142 Hz, 1B), -10.1 (d, Jgn = 161 Hz, 3B), -11.4 (d, Jgn = 155 Hz, 2B), -14.9
(d, Jen = 149 Hz, 1B), -15.7 (d, Jen = 164 Hz, 1B), -21.4 (d, Jgn = 163 Hz, 1B) (BeageH). IR (KBF): v
(cm™*) 3106, 2926, 2599, 1591, 1472, 1441, 1370, 1294, 1245, 1193, 1092, 1009, 725. HRMS (EI): m/z
Calcd for CoH17B100,": 265.2231. Found: 265.2228.

One-pot preparation of 2qg-t. iPngCI (2.0 M in THF, 6.0 mL, 12.0 mmol) was slowly added to a THF
solution (25 mL) of o-carborane (720 mg, 5.0 mmol) at 0 °C, and the mixture was stirred at 0 °C for 1 h.
After replacement of THF with toluene (25 mL), and addition of 1g-t (6.0 mmol) and NiCl, (130 mg,
1.0 mmol), the reaction mixture was heated at 140 °C under stirring for 36 h in a closed flask. Then, the
reaction was quenched with water (50 mL) and extracted with ethyl acetate (100 mL x 3). The organic
portions were combined and concentrated to dryness in vacuo. The residue was subjected to flash

column chromatography on silica gel (300—-400 mesh) using hexane as eluent to give 2g-t.

2q: Yield 5%. White solid. mp: 64-66 °C. *H NMR (400 MHz, CDCls): & 7.36 (dd, J =
15.2, 8.4 Hz, 1H), 6.95 (d, J = 8.4 Hz, 1H), 6.19 (t, J = 8.4 Hz, 1H) (aromatic CH), 2.96
(s, 1H) (cage H). *C{*H} NMR (100 MHz, CDCls): 5 169.3 (d, *Jc.r = 4.7 Hz), 157.5

(d, Yc.r = 254.5 Hz), 132.8 (d, *Jcr = 8.9 Hz), 114.2 (d, Ye.r = 17.9 Hz), 111.7 (d,
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*Jce = 3.7 Hz), 109.5 (d, 2Jcr = 18.8 Hz) (aromatic C), 75.0, 62.2 (cage C). !B NMR (128 MHz,
CDCl3): 8 0.5 (5, 1B) (Beage-O), -3.6 (d, Jgn = 148 Hz, 1B), -8.5 (d, Jsy = 164 Hz, 1B), -10.1 (d, Jgn =
195 Hz, 1B), -12.4 (d, Jay = 146 Hz, 1B), -13.5 (d, Jen = 177 Hz, 2B), -15.0 (d, Jgn = 160 Hz, 1B),
-16.0 (d, Jgi = 170 Hz, 1B), -17.5 (d, Jgn = 163 Hz, 1B) (BcageH). *°F NMR (376 MHz, CDCly): 5 -116.8
(m, 1F). IR (KBr): v (cm™) 3044, 2926, 2577, 1634, 1589, 1447, 1197, 1023, 784. HRMS (EIl): m/z
Calcd for CgH13B1oFO : 252.1963. Found: 252.1966.

2r: Yield 10%. White solid. mp: 82-84 °C. *H NMR (400 MHz, CDCls): & 7.26 (m,

1H), 6.98 (d, J = 8.4 Hz, 1H), 6.84 (d, J = 7.6 Hz, 1H) (aromatic CH), 2.93 (s, 1H)
Me (cage H), 2.50 (s, 3H) (CHs). *C{"H} NMR (100 MHz, CDCl5):  168.2, 135.5, 131.3,
2r 124.4, 124.1, 113.5 (aromatic C), 78.9, 62.9 (cage C), 18.1 (CH3). 'B NMR (128
MHz, CDCl3): 6 0.3 (s, 1B) (Beage-O), -4.2 (d, Jgn = 148 Hz, 1B), -9.1 (d, Jsw = 150 Hz, 1B), -10.2 (d,
Jen = 148 Hz, 1B), -12.6 (d, Jgi = 150 Hz, 1B), -14.0 (d, Jgn = 172 Hz, 2B), -15.1 (d, Jgn = 157 Hz, 1B),
-16.5 (d, Jgn = 195 Hz, 1B), -18.0 (d, Jgn = 165 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3046, 2922, 2571,
1619, 1424, 1196, 1117, 1063, 823. Anal. Calcd for CoH16B100: C, 43.53; H, 6.49. Found: C, 43.62; H,
6.93.

2s: Yield 25%. White solid. mp: 93-95 °C. *H NMR (400 MHz, CDCls): 6 7.30 (t, J
= 8.4 Hz, 1H), 6.74 (d, J = 8.4 Hz, 1H), 6.55 (d, J = 8.4 Hz, 1H) (aromatic CH), 3.88
(s, 3H) (OCHs), 2.90 (s, 1H) (cage H). **C{*H} NMR (100 MHz, CDCls): & 169.2,

155.9, 132.5, 114.1, 108.3, 104.6 (aromatic C), 77.1, 63.1 (cage C), 56.0 (OCHy).
"B NMR (128 MHz, CDCls): § 0.4 (s, 1B) (Bcage-O), -4.2 (d, Jgn = 148 Hz, 1B), -9.2 (d, Jgn = 140 Hz,
1B), -9.8 (m, 1B), -12.8 (d, Jsn = 128 Hz, 2B), -13.5 (d, Ja = 159 Hz, 1B), -15.3 (d, Jgn = 185 Hz, 1B),
-16.5 (d, Jsn = 161 Hz, 1B), -17.7 (d, Jgn = 152 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3054, 2944, 2571,
1609, 1494, 1437, 1282, 1201, 1081, 776. Anal. Calcd for CgH1B1002: C, 40.89; H, 6.10. Found: C,
40.95; H, 6.14.
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2t: Yield 28%. White solid. mp: 102-104 °C. 'H NMR (400 MHz, CDCls):  8.18
(d, J = 8.4 Hz, 1H), 7.89 (t, J = 9.2 Hz, 2H), 7.65 (t, J = 8.4 Hz, 1H) 7.48 (t, J =
7.6 Hz, 1H), 7.35 (d, J = 9.2 Hz, 1H) (aromatic CH), 2.92 (s, 1H) (cage H). *C{*H}

NMR (100 MHz, CDCls): & 167.5, 133.0, 129.2, 129.0, 128.7, 128.6, 125.2, 121.8,
119.0, 116.2 (aromatic C), 79.2, 62.6 (cage C). "B NMR (128 MHz, CDCl3): § 0.5 (5, 1B) (Bcage-O), -3.9
(d, Jgn = 152 Hz, 1B), -9.2 (d, Jgn = 136 Hz, 1B), -10.0 (d, Jgn = 112 Hz, 1B), -12.3 (d, Jgn = 156 Hz,
1B), -13.8 (d, Jgn = 172 Hz, 2B), -14.8 (d, Jgn = 169 Hz, 1B), 16.6 (d, Jsy = 189 Hz, 1B), -17.7 (d, Jen
= 146 Hz, 1B) (BeageH). IR (KBr): v (cm™) 3056, 2573, 1625, 1587, 1521, 1200, 1061, 816, 750. Anal.
Calcd for C1oH16B100O: C, 50.68; H, 5.67. Found: C, 50.65; H, 5.72.

3. Crystal Data and Summary of Data Collection and Refinements

X-ray Structure Determination. All data were collected at 293K on a Bruker SMART 1000 CCD
diffractometer using Mo-Ka radiation. An empirical absorption correction was applied using the
SADABS program.? All structures were solved by direct methods and subsequent Fourier difference
techniques and refined anisotropically for all non-hydrogen atoms by full-matrix least squares
calculations on F2 using the SHELXTL program package.® All hydrogen atoms were geometrically
fixed using the riding model. Crystal data and details of data collection and structure refinements are
given in Table S1.

CCDC 1961649-1961653 (2b, 2g, 2s, 3b and 3h) contains the supplementary crystallographic
datafor this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data

Centre via www.ccdc.cam.ac.uk/data request/cif.
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Table S1. Crystal Data and Summary of Data Collection and Refinement for 2b, 3b, 2g, 3h and 2s.

compound 2b 3b 29 3h 2s
formula CoH16B100 CoH16B100 C1H2,B100 CgH13B1oFO CoH16B100-
crystal size 0.11x0.1x | 02x0.15x | 0.22x02x | 0.12x0.1x 0.3x0.25x
(mm) 0.05 0.12 0.18 0.08 0.22
fw 248.47 248.47 290.39 252.43 264.47
crystal system Triclinic Monoclinic Monoclinic Monoclinic Monoclinic
space group P-1 P2,/n P2,/m P2,/n P2/n
aA 6.678(1) 12.865(1) 6.703(1) 6.681(1) 10.104(2)
b A 7.725(1) 7.029(1) 9.329(1) 20.124(2) 10.567(2)
cA 14.170(2) 14.895(1) 13.382(1) 9.432(1) 26.989(4)
0, deg 83.442(3) 90 90 90 90
B, deg 89.351(3) 90.789(2) 92.850(2) 92.779(2) 95.920(2)
y, deg 67.197(3) 90 90 90 90
Vv, A3 669.0(2) 1346.8(2) 835.7(2) 1266.7(2) 2866.1(7)
Z 2 4 2 4 8
Deatcas Mg/m® 1.233 1.225 1.154 1.323 1.225
radiation (A) A 0.71073 0.71073 0.71073 0.71073 0.71073
20 range, deg | 5.761t060.98 | 5.48t061.32 | 4.36t061.30 | 4.04t061.46 | 4.14t057.96
w, mm™* 0.063 0.063 0.060 0.079 0.068
F(000) 256 512 304 512 1088
no. of obsd
4034 4167 2736 3944 7574
reflns
no. of params
ofnd 182 182 126 181 381
goodness of fit 1.057 1.051 1.076 1.047 1.0194
R1 0.0569 0.0435 0.0587 0.0455 0.0550
WR2 0.1326 0.1266 0.1472 0.1202 0.1441
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| Temperature 210
Pulse Sequence  sZpul
350 Number of Scans 8
I Receiver Gain 4B
Relaxation Delay ~ 1.0000
—300  Pulse Width 0.0000
Acquisition Time 30000
I Acquisition Date  2016-03-Z7T13 16 23
L 750 Modification Date  2016-03-27T11:17.00
Spectrometer 39972
r frequency
o Spectral Width 71839
Lowest frequency -793 9
- Nicleus IH
| 0 AcquiredSize 21552
Spectral Sz B3adB
100
—all
( ’
T T -
= =8 = 3
—-al
— T 1 T T T T T T T~ T T~ T T~ T T T T T T~ T "~ T T T T T T T T T T T T T T T T 1
94 90 80 80 T4 70 B.a 6.0 a.a al 4o 40 34 3.0 140 20 1.3 1.0 0a 0o 05



o~
o
=
=
==}

—IB61.930

152.8al
152747

<

134.258
<IS4.|EE

115288
I6.252

Lig

109.357
109.445

L
\

104673
104.428

R IRR—

L0 Parameter

' ' ' T
N -

| igop Comment

- [Figin

—1a00  Dwner

Site
Spectrometer
Author

TI4T8
71160
T6.843
74.203
09.596

Salvent

g Temperature

L Pulse Sequence
g Number of Scans
- Receiver Gain
—1000  Relaxation Delay
- Pulse Width
~900 Acquisition

- Time

I —800  Acquisition Date
I Modification
-0 Date

- Spectrometer
L g0 frequency

L Spectral Width

—o00  lowest
L frequency

400 Nucleus
- Acquired Size
—300  Spectral Size

T T
200 130 180

T
M

T
160

T
a0

T
140

T
130

T
120

T
10

—
100
fl (ppm)

T
90

80 L B0 50 40 30 il 0 0
S31

Value
cox-7-2- -0

Varian

vnnrs

cdcl3
2l
sZ2pul
J4

&0
1.0000
0.0000
1.307

2017-41-2T062: 8
2017-41-20122:33.00

100.52

2a000.0
14320

R
7788
Bk



| |
1c
|
|
|
|
|
U i I |
=] J B o =]
o~ o~ — — [=N]
I T T T T T T T T
0 5 0 -0 -5 -0 -5
l (ppm)

Parameter
Data file Narme

Title

Comment

(rigin

Owner

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[t/ Users/ cuichunxiao/
Desktop/ R 4/
T-2H/ beex-1-21 (1)/
pdata/ 1/ Ir

T-H

LXNMR Bruker
Analytische Messtechnik
GrrbH

root

drx400

(oa3

J00.0

aring.lgy

143

R

|.0000

anooo

0.912
2016-09-2817. 5542
2016-09-2811: 5800
|78 38

J04.3
B4 2
118

1 B34
37768



109.700
-09.720

-09. 741
-09.760

H —oa00
W

—a000

4000

—4000

—3a00

—3000

—2a00

—2000

1200

1000

a0

a0

T T T T T T
-2 -3 -li4 -5 - -7

S33

T T T T T T T T
-04 -0a -|06 07 -08 -03 -0 i

fl (ppm)

Parameter
Title
Comment
[rigin
(wner
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value
cox-7-Z2-F

Varian

vnrs

oel

(003

2.0

sZpul

12

il

30000

0.0000

1.0000
Z2016-08-28108 24: 03
2016-03-28101: 200
JIR08

14705 8
A10721.0
1%
147058
124788



5 g % %% E § % % E L Parameter Value
NN | ' e Tie D03
i Comment
o [rigin Varian
(wrer
I Ste
2 Spectrometer s
I Author stu
"2 Solvent cdcl3
r Temperature 200
—20  Pulse Sequence  sZpul
L Nurrber of Scans 20
g Receiver Gain 20
| Relaxation Delay 1.0000
1d g PulseWidth ~ 0.0000
Acquisition 25559
i Time

~4 Acquisition Date 2016-09-27T0% 40:42
- Modification  2016-03-22T0% 43 00

L Date
Spectrometer  SHA 67
I frequency
=0 Spectral Width  B4D.3
- Lowest -TH.3
| g frequency
| Nucleus 1H
¢ Acquired Sze 16384
Spectral Sze  377R8
4
2
JUQUQDL e [

33 30 83 Al 718 10 ba ] 2.4 al 4a 40 da a0 23 20 la 10 0.a 0o -8



—2100
-—ZDDD
-—IEIDD
-—IEIDIJ
-—I7|]|]
-—IEDD
-—IEI]I]
-—I4I]I]
-—ISD[]
-—IZDD
-—III]D
-—II]DIJ
-—EIIIID
-—EIIID
-—7|]I]
-—EI]I]
-—EEID
-—4I]D
-—SDD
-—ZDD
-—II]D
B

—-100

T
200

% 58 =g S838 2
\ |1/ N
Cl
|
|
|
|
|
| |
|
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
180 180 m 160 150 140 130 170 i i 90 80 m B 50 i 30 i i

fl (ppm)

—-200

Parameter Value
Title CEX-BHD3HE
Comment
(rigin Varian
Owrer
Ste
Spectrometer vonrs
Author oel
Salvent cdol3
Terperature 210
Pulse sZpul
Sequence
Number of 782
Scans
Receiver Gain Bl
Relaxation ~ 1.0000
Delay
Pulse Width  0.0000
Acquisition 13000
Time
Acquisition 2061 0-07T18 53 24
Date
Modification ~ 2016-0-07T11:07-00
[ate
Spectrometer 100,52
frequency
Spectral 25000.0
Width
Lowest 1471
frequency
Nucleus 1L

Acquired Size 3200
Spectral Sze  Boa3h



-3.21

o
=
o5

|

—-414

—-3.031

278

.68 —
207+

.96

—IE+03

—3E+08

—BE+08

—TE+08

—BE+08

—of+08

—4E+08

—3E+08

—2E+08

—IE+08

-0
fl (ppm)

Parameter
[ata file Name

Title
Comment

[Figin

[wner

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

[:/ Users/ cuichunxian/
Desktop/ okl 553 /
603/ 2012060b-
cex-BH03-H/ 20120606
cox-BH03H/1/ pdata/ 1/

Ir

2012060b-cox-6-03H

LXNMR, Bruker
Analytische Messtechnik
GrrbH

root

drx400

o3

300.0

aring.lgy

296

2

|.0000

a0ooo

0.412

E-03-231 2420
2016-09-23708 57: 52
283

J03.3
1632 4
1B
16384
788



0.0

NN | | | | ~Bal
600
550
500
450
400
350
le
300
250
200
150
| 100
|
| L
| ' |

' 50

g L /—NJ &)

T s x |
= = 8 Sk o ol

I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

95 a0 85 80 75 70 85 i 55 50 45 40 25 20 25 20 15 10 05 s

l (ppm)

Parameter
Title
Comment
[rigin
(wner
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

Value
cox-7-6H

Varian

vnnrs

(D03

2.0

sZpul

8

R

1.0000

0.0000

30000
2016-10-13T0R 48 26

Modification Date - 2016 0-1 3T00: 43 00
Spectrometer 3972

frequency

Spectral Width 71839

Lowest frequency -7939

Nucleus IH

Acquired Size 71532

Spectral Sze Baadh



01452
—[41.381
—132.348
— 2287

17704

7134

9987

20854

\

P AT SHORSS—

Parameter Value
Title LOXT-RC
Comment  new experiment
(rigin Varian
Owrer
Site

Spectrometer vamrs
Authar stu
Salvent cdol3
Temperature 7000

Pulse sZpul
Sequence
Nmberof 240
Scans

Receiver Gain B0
Relaxation 20000
Delay

Pulse Width  0.0000
Acquisition 12840

Time

Acquisition 2016 0-1 3711 3k
Date

Modification 20164013111 50:0
Date

Spectrometer 100,31

frequency

Spectral 2540.2
Width

Lowest 16824
frequency

Nucleus 13

Acquired Size 37768
Spectral Size 63536



-3.086

—-8912
—-0.408
—-11.0I3

1314

—BE+08

—BE+08

—oE+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—ab+07

2.20—

Parameter Value

DatafleNeme G/ Lkers/
cuichunxiao/
Desktop/ K%L
5/ TH/ b-
cox-7-BH/ pdata/ 1/
Ir

Title T8

Comment

(rigin LXNMR, Bruker
Analytische
Messtechnik GrbH

Owner root

Site

Spectrometer  drx400

Author

Solvent o3

Terperature  300.0
Pulse Sequence aring.lgy

Nmberof 32
Scans

Receiver Gain 181
Relaxation ~ 1.0000
Delay

Pulse Width 50000

Acquisiton  0.412

Time

Acquisiton 2061 0-13117:08. 05
[ate

Modification ~ 201640-13711: 0300
Date

Spectrometer 178 38
frequency

Spectral Width 3208.3



C
s

— 0407
—0.366

2700
aryyeag

11

]

0.94
.05

1891

-0.000

0.0

43

a0

8.a

8.0

1 mg =

10

4 094

ba B0

Parameter
Title
Comment
(rigin
(wrer
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
Acquired Size
Spectral Size

Value

cox-7-8H

Varian

vnmrs

o3

2.0

sZpul

8

b

1.0000

0.0000

30000
0160270334
2016 0-2701: 3800
372

Lk
-T333

I
2532
Baadk



133.537

=
="}
=
=]

— 15278

Parameter
Title
Comment
[Figin
5o Owner
- Site

—112.686
— 107230
—I02.862

Ln
'\—.

TIATI
TIIED
843
.04

— 5959

— 55,848

400 Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Lpop Relexation Delay
L Pulse Width
900 Acquisition Time
- Acquisition Date
800 Modification Date

Spectrometer
~M0  frequency

r Spectral Width

I B0 |owest frequency
I Nocleus
Acquired Size
Spectral Sze

—— T 1T 1 17 T 1 T 1 "~ 17 " 1 T 1T T 1T "~ 17 T T T 1T
130 120 110 100 a0 80 T B0 all 40 30 20 0 0
fl (ppm)

Value
LOX-7-81C
New experiment
Varian

vinT's
stu

odel3

R0

sZpul

400

3]

20000

0.0000

. 2845
20160-2M10: 57-26
Z0160-2T11:12.00
100.4

2000.2
6833
130
7788
Bk



-3.886

OMe

—-312
—-0.087

—-[lII8

-13.345

—8E+08

—TE+08

—BE+08

—BE+08

—BE+08

—oE+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—ab+07

217 -
180
(90 -

197

Parameter
[ata file Name

Value

G/ Users/

cuichunxiao/ Desktop/
JERLHR/ T8/ b
cox-7-8H/ pdata/ 1/ 1r

Title T8

Comment

[rigin LXNMR. Bruker
Analytische
Messtechnik GmbH

[wner root

Ste

Spectrometer  drx400

Authar

Salvent (003

Temperature 000

Pulse Sequence ~ aring lgy

Norber of Scans 128

Receiver Gain &

Relaxation Delay  1.0000

Pulse Width 0000

Acquisition Time  0.512

Acquisition Date  2016-10-2T21:22: 52

Modification Date 2016 0-2T1222:00

Spectrometer 1728 3B

frequency

Spectral Width ~ 3204.3

Lowest frequency 6498

Nucleus 118

AcquiredSize 16384

Spectral Sz S77R8



— 7260

—B.842

—B.658

—a412

—a.002

12712

0.oo

o —

—I700

1600

—1a00

1400

—1300

1200

00

1000

~300

—a00

—600

gl

—400

—300

—200

—100

—-I00

0.0

4a

a0

83

80

Parameter Value
Title cox-7-B8H
Comment  Std proton
(rigin Varian
Owner
Site
Spectrometer vamrs
Authar omel
Salvent o3
Temperature  20.0
Pulse sZpul
Sequence
Number of 8
Scans

Receiver Gain 42

Relaxation  1.0000
Delay

Pulse Width  0.0000

Acquisition 30000

Time

Acquisition ~ 2017-03-03713 3204
Date

Modification ~ 2017-03-03105 3200
Date

Spectrometer 400.03

frequency

Spectral T4
Width

Lowest -B04.5
frequency

Nucleus IH

Acquired Size 71676
Spectral Sze  Bobdh



& = B SER E=s 83 £ =8 Parameter Value
E| Elj = g:;gi% RI\T/E/E = ﬁ| ﬁ| e Title ce-cex-B-36-H -co
Camment ga
STANDA RD PRITON
PARAMETERSga

[rigin Varian
[wner
Ste

—20  Spectrometer  vnrs
Authar v
Salvent cdol3
Temperature 72000
Pulse Sequence  sZpul
Nurmber of Scans 172

L5 FeceiverGain 31
Relaxation Delay - 2.0000
Pulse Width 0.0000
Acquisition Time 1. 2845
Acquisition Date ~ 2016-04-13T07:40: 14
Modification Date  2016-04-12123 - 00
Spectrometer 10091

K frequency
Spectral Width ~ 25510.2
Lowest frequency -1684.9
Nucleus 1L

| AcquiredSize 37788

Spectral Sz B3Gdh

e WWMMW SPTTORRP B

e e I
200 130 180 M 150 a0 140 130 120 il 100 g0 80 Jil il al 40 30 20 0 0

fl (ppm)
S44



-367

-8.993

-1.093

-13.205

3.7

.80 —

2.00—

—130

-0
fl (ppm)

Parameter Value
Title b-cox-6-36-H
Comment STANDA RDCA RBIN

PARAMETERS
[Figin Varian
[wner
Ste
Spectrometer  vonrs
Authar
Salvent odcl3
Temperature 190
Pulse Sequence  sZpul
Number of Scans 178
Receiver Gain 30
Relaxation Delay  1.0000
Pulse Width 0.0000
Acquisition Time 1. 2583
Acquisition Date 201 B-04-14T10: 34 5
Modification Date 2016-04-14T02: 3200
Spectrometer 1R 23
frequency
Spectral Width ~ 26041.7
Lowest frequency -13541.5
Nucleus 118
AcquiredSze 37768
Spectral Sze B3336



L) T T T | S — Voe
Title cox-B-a-ZH 07Mar 2016
- Comment
[rigin Varian
3000y ner
Ste
Spectrometer  mercury
Author
—3000
Salvent coo3
I Temperature 30
Pulse Sequence  sZpul
mher of 2
lh —2al ans
Receiver Gain 30
Relaxation Delay 1.0000
PulseWidth ~ 0.0000
_ZDDDAEquisitinn 19971
Time
Acquisition — 196H -1 3TIR 23 44
[ate
—(500Modification  2016-03-07T14: 300
[ate
I Spectrometer  300.04
frequency
_IDDDSpentPEIWidth 48031
Lowest -600.7
frequency
Nucleus IH
| Acquired Size 5552
0 Spectral Sz 788
|
—0
T T T T — | — T T T T T T T 1
95 90 8. a0 40 34 3.0 14 20 1o 10 0a 0o 05

0.0




—3E+08
Parameter

Data file Narme

2B gy

Comment
L (rigin

(wrer

—2E+08 Site
Spectrometer
Authar
Solvent
Temperature

—2F+08 Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width

I8 Acquisition Time
Acquisition Oate
Modification Date

- Spectrometer
frequency

Spectral Width
307 | st Frequency
Nucleus
Acquired Sze
Spectral Size

SE BB SSESHSEY 5838 =
EE =% SESJEc=E -y = EE SR =
VIV N N
1h
i
I
!
L
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
130 180 M 150 a0 140 130 120 o 100 a0 80 m il a0 40 Kl 20 0

fl (ppm)

Value

(:/ Users/ cuichunxiao/
Desktop/ Ji okl o die /
651/ 2012060c-
cox-BH 32/ &/ pdata/ 1/

Ir

2012080c-cox-BH52

(XNVR Bruker Analytische
Messtechrik GmbH

root

drx400

o3

J0.0

z0dc

43

16334

30000

4.0000

0.4653
0160308122143
2016-03-08103 56 56
|00

3.3
-B77a7
R
1634
Bk



-3.387

—-BB87
—-0.586
—-1.237

—-13.184

.82 —
.96

2.00—

-BE+08
Parameter

[ata fle Narme
—BE+08

—BE+08 Title
Comment
[rigin

—ob+08

I Owrer

L4408 Site
Spectrometer
Author

—4E+08
Salvent
Temperature

—4E+08 Pulse Sequence
Nurrber of Scans
Receiver Gain

308 Relaxation Delay

I Pulse Width

| 9£.08 Acquisition Time

Acquisition Date

Modification Date

Spectrometer
L frequency

Spectral Width
Lowest frequency
Nucleus

—1E+08 Acquired Size
Spectral Size

—2E+08

—2E+08

—ab+07

Value

[:/ Users/ cuichunxiao/
Desktop/ JRop 53R/
65/ 201 2060b-
cex-BH2/ 1/ pdata/ 1/ Ir

201 2080b-cex-6-5-2

[XNMR Bruker A nalytische
Messtechnik GmbH

root

drx400

DMSD

J00.0

aring.lgy

178

2

1.0000

/000

0.412
2016-03-0811% 5443
2016-03-08108 5&:50
|78 3R

J03.3
HB4a3
1B
1638
788



—al0

-21323

—4all

—400

—3al

1h 200

—2al

—200

—1al

—100

1 ‘' T ' T T T T T T T T T T 1
-0 -20 -30 -40 il -60 -T -80 -30 -00 -0 -20 -30 -40 -al -60 - -180

fl (ppm)
S49

1
-0 -200

Parameter
Title
Comment

(rigin

Owner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
foox-B32
H autocalibration done on
Bec13 2013
pwx calibrated as 12.0 at
pwxivi B
H pwxlvl compression factor

calibrated as 0.972
Varian

VINT'S
v

cdol3

Yol

sZpul

A

10

20000

0.0000

0.1043
016-03-08M: 22239
2016-03-08103 23,00
JIR03

15620.0
1430.6
15

16384
37788



R \ —400 Parameter Value
Title cex-T-4TH
- Comment Std proton
(rigin Varian
330 Owner
Ste
I Spectrometer  vinrs
Authar omel
0 e mm
Temperature  720.0
I Pulse Sequence  sZpul
| oen Number of Scans 8
Receiver Gain 47
11 | Relaxation Delay 10000
Pulse Width 0.0000
900 Acquisition Time 3 0000
Acquisition Date - 2017-03-03713 23 55
L Modification Date 2017-03-03705 24:00
Spectrometer  400.03
50 frequency
Spectral Width 72224
| Lowest 8145
frequency
Nucleus IH
00
AcquiredSize 21676
i Spectral Sze Baodh
|
I' 50
I ﬁ | |
A Jul . L
T LAY |
8 3 8 5o
— T 1 T T T~ T T~ T T T T~ T T T T T T T T T T T T T T T T T T T T T T T T T 1
90 k) 80 Ta 70 6.3 6.0 9.0 al 4a 40 34 30 14 20 13 1.0 05 00 ik}



—{a00

1400

—1300

1200

—00

—{000

—300

—800

T
200

= LEEE =3 RSB 2
= BESE =« E S =
NTL ~ |
|
|
' [
[
| |
[
[
|
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 il 160 1a0 140 130 120 10 100 90 80 B0 al 40 30 20 10
l (ppm)

S51

Parameter Value
Title cox-B-43-40
Comment
[rigin Varian
[wner
Ste
Spectrometer vomrs
Author omel
Salvent cdcl3
Temperature 2.0
Pulse sZ2pul
Sequence
Nomber of 244
Scans
Receiver Gain B0
Relaxation  1.0000
Delay
Pulse Width  0.0000
Acquisition 1.3000
Time
Acquisition ~ 2016-08-Z74113 04:09
Date

Modification  2016-08-2910%:14:00
[ate

Spectrometer 100,52

frequency

Spectral  25000.0
Width

Lowest 14794
frequency

Nucleus KN



-3.45

[N
S ©
? 7

—-11.39

—-13.28

2.16
2.13

1.95

2.18

250

200

—150

—100

50

T
-10
f1 (ppm)

-15
S52

-20

-25

Parameter
Data file Narre

Title
Comment

(rigin

Owner

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Experiment
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Oate
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

H/ 2013/ 36
cox-B-43. fid/ fid

20131 5B-cox-B-43

STANDARDCA RBIN
PARAMETERS

Varian

VIS
v

cdol3

190

sZ2pul

1D

25k

Kl

0.5000

0.0000

0.5000
2016-04-18110: 78 3B
2016-04-18710: 3000
VWA

ZH04.7
13020.9
il
1302
788



NN -
280
240
290
200
180
. 150
1j I
140
120
100
80
' g0
40
| ' i
J a0
_JU JL .ﬂ /—/VJ .JL )
T 7 /7 an s T r
g 5 = 5 = &3
— —c — = — oV __Z[l
I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
95 90 85 80 75 70 85 B0 55 50 45 40 25 20 25 20 15 10 05 0o 05
l (ppm)

Parameter
Title
Comment
(rigin
Owrer
Site
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
cex-7-60H
Std praton

Varian

VANTS
omel

(o3

0.0

sZ2pul

4

)

1.0000

0.0000

30000
207-03-03113 2243
2017-03-03105 2500
400.08

T4
A3
H
2676
B33



2 288 Zs SR = =
Ny | N
‘Me
j
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|
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Parameter

Data file Narre

Title
Comment

(rigin

Owner

Ste
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[t/ kers/ cuichunxian/
Desktop/ JFop153E /
625/ co-cox-B-25-/
pdata/ 1/ 1r

G2

LXNVR Bruker Analytische
Messtechrik GrbH

root

drx400

(o3

J00.0

z0dc

BT

16384

30000

4.0000

04633
2016-03-25120: 24: 02
0160325113 2200
100.8

3321.3
970
R H
16384
B33



% % % = % - Parameter Value
' \ [ | Bta file Nere G/ Users/ cuichunxiao/
—aE-+08 Desktop/ S50k S /
625/ b-cox-B-25/
r pdata/ 1/ Ir
Title 625
LI —
| (rigin (X\VR Bruker Analytische
Messtechnik GmbH
| g Owner root
Site
I Spectrometer drx400
Author
—BE+08
1 j Solvent o3
- Temperature J0.0
| Pulse Sequence aring.lgy
~OE 08 Nrber of Scans 73
Receiver Gain 32
' | Relaxation Delay ~ 0.0000
| 4p.pg  Pulse Width 134000
| Acquisition Time 05112
r Acquisition Dste ~ 2016-03-25122 1216
Modification Date ~ 2016-03-2511 21200
| o608 Spectrometer 178 38
frequency
Spectral Width 32043
| op.qg  Lowest frequency  -1GADR!
Nucleus 11B
- Acquired Size 16384
Spectral Size 37788
—IE+08
Mttt =
R T I
S S5 8 8 B
- == = - —-IE+08
T T T T T T T T T T T T T T T T 1
0 a 0 a -0 -l 20 24 30
fl (ppm)



— 348
—al3h

—37n

1902

0.004

B0

Parameter Value
Title H-cox-6-82-1
Comment  STANDARDPROTIN

PA RAMETERS
(rigin Varian
Owner
Site
Spectrometer vamrs
Authar v
Salvent cdcl3

Temperature 2000

Pulse sZpul
Sequence

Nmberof 12
Scans

Receiver Gain 10
Relaxation ~ 1.0000
Delay

Pulse Width  0.0000
Acquisition 37224
Time

Acquisiton  2016-07-07T1Z 0607
Date

Modification  2016-07-07T04:07.00
Date

Spectrometer 399 68
frequency

Spectral 83128
Width

Lowest -5
frequency

Nucleus IH
Acquired Size 37768



% = SBBE B2 8 = - Parameter Value
T 7 N> NS T Lo Tte  CeocBE
| Comment  STANDARDCARBIN
PA RAMETERS
24 (rigin Varian
- Owner
—77  Ste

L Spectrometer vamrs

‘ O M e Author vl

Solvent cdel3
Temperature 230

B pyge sZpul
L Sequence
1k i Number of 728
Scans
i Receiver Gain 30
—l4  Relaxation 20000
| Delay
Pulse Width  0.0000
7 foqistion 17865
- Time
g Acouisition  20(6-07-07T11:50: 59
Date
" Modfication  2016-07-07T04:04:00
-8 [ate
| Spectrometer (004
frequency
Sk 2802
- Width
|4 lowest 6836
frequency
| | I Nucleus KB
I | =2 Acquired Sze 37768
u - Spectral Sze B3336
WWMW Wwwnwmmmmmwwwm -0

L e I
180 m 150 1ad 140 130 120 0 100 50 80 m G0 al 40 30 20 10 0

fl (ppm)
S57

T
130



-3.086

—-302
—-3.598

—-IlI78

-13.283

210 —

203+

217

—8E+08

—TE+08

—BE+08

—BE+08

—BE+08

—af+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—oE+07

fl (ppm)

S58

Parameter
Data file Narme

Title

Comment
(rigin

Owner
Site

Spectrometer
Author
Solvent

Temperature

Pulse
Sequence

Nurber of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date

Madification
[ate

Spectrometer
frequency

Value

[/ Users/
cuichunxiao/
Desktop/ R}
Y/ B8/ b-
cox-B-82-1/ pdata/ 1/

Ir

&8

(XVR Bruker
Analytische
Messtechnik GrbH

root

drx400

H IR
J00.0

aring.lgy
%

K
1.0000

a[ooo
0.312

0507071720415
2016-07-07M16:04:00

12838

Spectral Width $2051.3

Lowest

6443



BERS £3 ] i 2 E Parameter Value
NV T 7 T 71 | F240 Til cocT-5H
| Comment td proton
(rigin Varian
T
- Site
L onn Spectrometer  vanrs
_ I Author ol
o :’f Solvent (o3
\IVH'“‘“ B0 Temperature  20.0
L Pulse sZ2pul
Sequence
0 Nmberof 4
11 L Scans
i Receiver Gain 42
" Relaxation 10000
L Delay
o0 Pulse Width ~ 0.0000
Acquisiton 30000
- Time
m Acquisition  207-03-03113 2213
Date
- Modification ~ 2017-03-03705 2200
a0 Date
Spectrometer  400.03
- frequency
B0 Spectral Width 72204
Lowest -B04.5
I | I frequency
L 4p MNucleus I
I Acquired Sze 21676
| Spectral Size  Bab3h
' | ' 20
J A 1 L S
™ 7 7 T T T L
5 = = =5 5 &
— = — = — [=r] L0
—T 7T T T T " T " T " T "~ T "~ T T~ T T~ T T~ T T T T T T T T T T T T T T T T 1
90 84 80 Ta 70 6.0 6.0 a.a all 4a 40 3.3 30 14 20 la 1.0 04 0o ik}
fl (ppm)



§ = s % =B E2SE E % = L BE+08 Parameter Value
il '\Il Eﬂ\ 7 =\ 7 Rli/ﬁ/t& - T T DatafleNeme [t/ Lkers/ cuichunxian/
" Desktop/ JioplEdE /
B8/ 201 2060c-
ok 8 cox-B3/ 3 peeta/ 1/
Ir
Title 2012060c-cox-B-
LU0 Comment
_ | [rigin LXNMR Bruker
o Analytische Messtechnik
s 4E+08 GirH
(wner root
I Ste
—4E+08  Spectrometer  drx400
1 l i Authar
Salvent o3

~3E+08  Temperature 300.0

Pulse Sequence  zgde

Nomber of Scans 153

~2E+08  Regeiver Gain 1634

| Relaxation Delay 30000
Pulse Width 4.0000

B0 oqisitionTime 04853

L Acquisition Date ~ 2016-0341T21:27-08
Modification Date ~ 2016-03-1T1R: 35 02

Spectrometer (006
frequency

' Spectral Width ~ 321.3

~1E+08 lowest frequency  -BT78 8
Nucleus 13
AcquiredSize 16384

I | I mOE 07 Spectral Size Baodk

WLWWM Mwm-—n

—2E+08

—-ab+07

T T T T T
200 130 180 1M 150 1a0 140 120 (1 100 g0 80 i B0 a0 40 30 20 10 1

S60

T
130



e = & E
|
|
|
|
[ [
= =] = 2
o~ ~r -— o~
I T T T T T T T
10 bl -0 -0 -1 -0 28
fl (ppm)

Parameter
Data File Name

Title

Comment

(rigin

Owner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Lsers/
cuichunxiao/ Desktop/
JERLHR/ B/
2012060b-cox-6-3H/
|/ pdata/ 1/ Ir

2012080b-cox-BHH

[XVR Bruker
Analytische
Messtechnik GrbH

root

drx400

DMSD

300.0

aring.lgy

296

2

|.0000

85000

0.412
06031721414
0B-031TI6 3206
128 38

03,3
-4633.5
1l
16384
37788
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P2 [ g
260
240
g 220
U xj L
- 200
180
160
=140
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Parameter
Title
Comment
(rigin
Owrer
Site
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Oate
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
cox-5-62--2

Varian

VTS

omel

(o3

2l

sZpul

8

i

1.0000

0.0000

30000
007-02-2714: &4
2017-02-22106:17-00
3172

7834
-Th8
I

252
B33



2400

=
o2
]
e

1772
TI4T8
AL
T6.842
74,850
39,847

—2300

— 133504
135237
79,08
77833
76.904
20,7

X
L1
\

o
o0
om0
00
00
o
00
00
L
0
oo
im0
o
g0
0
Lm0
0
' 50
L0
50
P Lo
' L
W g
L0

—-200

T
200

——— T 717 T T 17 1T 1T 71T "~ 71T "~ 1T "~ 717 "~ 1 " 1 T T " T " T T T " T T T
190 180 il 160 1a0 140 130 120 10 100 a0 80 i B0 al 40 30 20 0 0
fl (ppm)

Parameter Value
Title cox-B-62-1-2000
Comment
[rigin Varian
(wner
Ste
Spectrometer vonrs
Author omel
Salvent cdol3
Temperature 200
Pulse sZpul
Sequence
Numberof 372
Scans
Receiver Gain B0
Relaxation ~ 1.0000
Delay

Pulse Width  0.0000

Acquisition 1,307

Time

Acquisition — 2007-02-24T1 3 34: 23
Date

Modification ~ 2017-02-24105 48 00
[ate

Spectrometer 100,52

frequency

Spectral Width 25000.0
Lowest 1430.8
frequency

Nuclews 1L

Acquired Size 37768
Spectral Sze  Bandh



8 2 5 e L Parameter Value
o R H H | 7.q DetafleNeme G/ Lkers/ cuichunxian/
Desktop/ JRop1 53R /
I 621/ bcox-B-62-1 1)/
—BE+08 pdata/ 1/ Ir
L Title BB
-gee0g  Comment
L (rigin LXNMR, Bruker
Analytische Messtechnik
—BE+08 GrbH
I [wner root
—ab+08  Ste
- Spectrometer  drx400
4£+08  Author
- Solvent o3
| sp.pg Temperature  300.0
I Pulse Sequence ~ aring.lgy
4508 Norber of Scans 758
I Receiver Gain 32
Relaxation Delay  1.0000
—3E+08 .
Pulse Width g o000
| _ Acquisition Time 0.5112
2E08 oqisition Dete 201605 30722 16:5
| - Modification Date - 2016-05-30T17:22:00
~2E+08  Spectrometer 28 38
I | frequency
508 Spectral Width 32041,
I I Lowest frequency -163.5
Nucleus 118
IEO8 AcquiredSize 6384
_ Spectral Sze 37788
—ab+07
B
— | | 5E07
= = = = L
o~ ~ o~ [=N}
| - T T - T - T - 1
0 -0 {3 20 -2a 30
fl (ppm)



1
___
| -um—

—200

—130

180

—3a820

—2.396
1705
-0.002

S65

Parameter
Title
Comment
[rigin
(wner
Site
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nuclews
Acquired Size
Spectral Size

Value
cex-T-3
Std proton
Varian

vinrs
orel

a3

0.0

sZpul

12

K]

1.0000

0.0000

30000

20161 0-17T1: 43 46
0160471034500
400.08

73039
-407.3
H
2330
B33
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Parameter
Title
Cormment
(rigin
Owner
Site
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
LOX7-3HE
MEw experiment

Varian

VTS
stu

cdol3

2l

sZ2pul

20

]

20000

0.0000

|. 2865

201640 370% 30: 38
201640-3710: 0300
100.4

2300.2
682 4
R
7788
Bk



-3.186

—-874

—-0433

—-l122

—-13.033

790

193

1.97

2.00—

L Parameter
TF+0R Data file Nare

Title
o8 Comment

[rigin

- [wner
5E+08  Site

L Spectrometer

L 4eeqg Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
—3E+ 08 Pulse Width

- Acquisition Time
L 9£+08  Acquisition Date
Modification Date

9.8 Spectrometer
frequency

Spectral Width
Lowest frequency
- Nuclews

—E+08  Acquired Size

L Spectral Sze

-0
fl (ppm)

Value

[t/ Users/ cuichunxian/
Desktop/ okl 553 /
T-3/ bcox-7-3 (1)/
pdata/ 1/ Ir

T3

LXNMR Bruker
Analytische Messtechnik
GrrbH

root

drx400

o3

300.0

aring.lgy

yA]

m

|.0000

anoon

0412
20161013716 5:47
20161 0-3M10: 5200
178 38

3043
63973
B
1634
37768



—o0

-(39.691

-38.73
-139.730

—1000

—300

—800

—600

—al0

—400

—300

—200

—100

—-100

L e I e e N
80 B0 40 20 0 -20 -40 -60 -80 -00 -20 -40 -60 -(80 -200 -210 -240 -260 -280

fl (ppm)
S68

Parameter
Title
Comment
(rigin
Owner
Site
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
cox-7-3HF

Varian

VIS

omel

(oa3

2.0

sZ2pul

8

4

30000

0.0000

1.0000

20161 0-1 3108 5418
2016 0-13100: 5200
J76.08

147058 8
A10721.0
15
147058
Q24788



1o

— 0487

—a.02

]

2249

1610

0.005

—600

—aal

—al0

—4all

—400

—3al

—300

—2a0

—200

a0

—(00

—al

0.0

43

90

8.a

8.0

o4 g e

1 084

o (ppm)
S69

Parameter Value
Title cex-7-30H
Comment
[rigin
Owner
Site
Spectrometer
Authar
Salvent o3
Terperature 2.0

Varian

vnmrs

Pulse Sequence  sZpul
Nurmber of Scans 8

Receiver Gain 34
Relaxation Delay 1.0000
Pulse Width 0.0000

Acquisition Time 30000
Acquisition Date - 2016-11-74T18 54: 33
Modification Date 2016-1{-24710: 55 00

Spectrometer 72
frequency

Spectral Width 71839
Lowest 184
frequency

Nucleus I
AcquiredSize 21532
Spectral Sz B3GR



T
200
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2 =8 O B S = ]
NES Y/ N 600
il
—al0
—4a0
400
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10 300
200
—200
—1a0
100
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' |
J WMWWWW# al
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N ———————————
190 180 im 160 lal 140 130 120 0 {00 a0 80 T il all 40 30 20 10 0

fl (ppm)
S70

Parameter
Title
Cormment
(rigin
Owrer
Site
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
Acquired Size
Spectral Size

Value
-[0X-7-30--1CCC
new experiment

Varian

V'S

stu

cdol3

yalll

sZpul

dl

B0

30000

0.0000

. 2845
MEHZH3NE &S
2B 43T 54200
100.a

2302
683 4

RH
37788
B33k



3.a09
-8.833
11076

-13.194

423
.90 —

fl (_pprn)

Parameter
[ata fle Name

Title

Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nuclews
Acquired Size
Spectral Sze

Value

[:/ Users/ cuichunxiao/
Desktop/ R Bt/
7-30-/ 201 20806-
cex-7-30H/ 1/ pdata/ 1/

Ir

2012080b-cex-7-304

LXNMR Bruker
Analytische Messtechnik
GrbH

root

drx400

(oa3

J00.0

aring.lgy

R3]

I8

0.0000

anooo

0.5912
2016-41-30M17: 33 39
2016-1-30TH: 0319
|78 38

3043
-B400.3
1B
1634
7788



EmzEs 38 B = = = = 00

—— & | i
000
900
800
Lm0
B0
500
40
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900
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85 90 85 80 75 70 BS B0 55 50 45 40 35 30 25 20 45 10 05 00 5

0.0

Parameter
Title
Camment
(rigin
Owner
Ste
Spectrometer
Authar
Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
cex-7-36-H

Varian

Vs

(03

2l

sZpul

12

i

|.0000

0.0000

30000
2007-1-22107. 21:14
2007-1-2723 22.00
3172

BAID.3
-JIE8
IH
1973
Baadb



— 46636
— 142,744

—I123.59
—120.004

“\-118.783

— 1093

TI4R
A
T5.842
7476

Ln
g

— 3862
—36.368

L

Parameter
Title
—2000 Comment
(rigin
Owner
- Site

Author
—2000 Solvent

Temperature

- Nurmber of

Scans
Receiver Gain

500 Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date

000 Modification
[ate

frequency

Lowest
frequency

~a00 Nyleus

Spectral Size

T
200

T
130

T
180

T
M

T
150

T
a0

T
140

T
130

T
120

T
10 100
fl (ppm)

S7

3

Spectrometer

Pulse Sequence

Spectrometer

Spectral Width

Acquired Size

Value
LOCHHHE
MEw experiment

Varian

VIS
stu
cdcl3
yalll
sZpul
3

]
30000

0.0000
2840

201642431 3 58 48
1624 3M41E00
100.5

2302
-6 8

R H
788
B33k



-3.4917

o
=
=
=

—-397m

—-1323

-13.614

2.37

183 —:

1.90 —

2.00—

—BE+08

—BE+08

—TE+08

—BE+08

—BE+08

—BE+08

—ab+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—aE+07

fl (ppm

-0

Parameter

[ata file Narme

Title

Comment

(rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[:/ Users/ cuichunxiao/
Besktop/ R BdE/
7-12-/ 2017060b-
cex-7-a6H/ 1/ pdata/ 1/

Ir

2012060b-cex-7-06-

LXNMR Bruker
Analytische Messtechnik
GrbH

root

drx400

(oa3

J00.0

aring.lgy

1

32

0.0000

anooo

0.4780
2007-1-22122:52:0a
2007-1-2211%:57: 04
|78 38

S0
-/ 366 |
118

| B34
7788



SSSEEESnEEE &2 5 8 = Lagy  Perameter Value
L 7 T 7 | I Tie cox-5H01-%a-H
F3600  Comment  STANDARDIHOBSERIE
I [rigin Varian
S
L aopp Ste

F Spectrometer mercury
~3000  Author e

' Salvent (o3

__ZBUU Temperature 730
Pulse sZpul

—2600

| Sequence

Losgp Nomberof 40
Scans

900 Receiver Gain - 34

- Relaxation ~ 1.0000
2000 Delay

- PulseWidth  0.0000

1800 Acquisition  2.0000
r Time
00 cquisition 2010377141228
i [ate
1400 T
Modification ~ 2016-03-7T14: 24: 00
-IZIJIJ Lete
| Spectrometer 300.03
o frequency

Spectral Width 54345

| agp Lowest -10a3
| L frequency

' ' LR0D Nucleus H
- Acquired Size 10989
~400 Spectral Sze 37768

T s 200
S =3 = |
[N — — ——
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
90 85 20 75 10 BS i 55 50 45 40 25 20 25 20 15 i 05 00 05

o (ppm)



=
=
[==]

— 131831
123.359

=

122.14
—112.863
7859
TI4T8
AL
T6.843
BLAN

T
200

T
130

T
180

T
M

T
150

T
a0

T
140

130

S76

Parameter
Data file Narre

Title
Comment

(rigin

Owner

Ste
Spectrometer
Authar

Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[t/ Users/ cuichunxian/
Desktop/ P4 %dE/
aH0l-a/ ce-

cox-oH O1-1-0104/ pdata/
I/1r

F0l-a

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

(o3

300.0

z0dc

145

16384

30000

g.0000

0.4633
2006-01-0aT17:17:4
2016-01-05710:18.00
1006

331.3
60430
RH
16384
B33



= 8 S EESEzs = L Parameter Value
T i T 'l_ ET 'l_ ilr '\Il T n L prepg DotafileNeme C:/ Users/ cuichunxian/
Desktop/ =4 %8/
r & 0l-a/ boox-H 0O/
L BE+08 pdata/l/lr
I Title FHil-a
Comment
e (rigin (XNVR Bruker Analytische
- Messtechnik GmbH
Loregg Owner root
I Ste
L 4E8 Spectrometer drx400
Author
Solvent OMSO
R Temperature J0.0
r Pulse Sequence aring.lgy
—4E+08  NumberofScans 140
L Receiver Gain 32
| I | 2r8 RelaxationDelay  0.0000
| ' | Pulse Width 134000
I I I AcquisitonTime ~ 0.350
I I ~2 08 pcqisitionDate 2016-01-DATIR 00:15
| - Modification Date ~ 2016-01-04T11:00: 00
| 7F+08  Spectrometer |28 38
frequency
Spectral Width 7821
FIED |yt frequency  -23747.6
- Nucleus 11B
HIE+08 Acquired Size 16384
I Spectral Size 7768
—ab+07
~0
| | I | -5E+7
= e = 858 g =33 & 5
-— -— — — — ] — — e - L
- T - T - T - T - T - T - T - 1
a 1 a -0 13 -20 2a Kil]
fl (ppm)



2 = 8 = == % S8z 8 = B8 L E+08 Parameter Value
T T wow oSS s sEEs ss | DatafileNare G/ Users/ cuichunxiao/
] T T T T AT T b/ o i
- BE08 51018/ brocx-5101--
I coupling/ pdata/ 1/ 1r
~E0B it 502
I [amment
-6E-08 [rigin LXNMR. Bruker
r Analytische Messtechnik
—BE+08 GrmbH
L (wrer root
GE<08  Ste
- Spectrometer  drx400
—ab+08  Author
r Salvent DMS0
| ~E0 Tenperatwe 3000
| | I Pulse Sequence ~ aring. lgy
| | ~4E 08 Nymber of Seans 243
i Receiver Gain 32
| 408 Relaxation Delay 0.0000
r Pulse Width 134000
| ~3E08 A cqisition Time 03195
| ' | | ' Acquisition Date - 2016-01-04T1& 02:07
| I ~2E08 pogifcation Dete 2016:01-04T11.02-00
| _ Spectrometer 17838
—Z2E+08  frequency
r Spectral Width ~ 5IZ282.1
—2608  owest requency -ZR010.4
I Nucleus 118
~lE 08 AcquiredSze  163R4
r Spectral Sze 37768
—ab+(7
—0
—-ak+07
—-{E+08
| T - T - T - T - T - T - 1
0 1 -a -0 -l 20 -2a 30
i (ppm)
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—2100

~2000

—1300

800

10

600

—a00

1400

—1300

—1200

00

1000
| L

—300

—800

7478
740
137
7239
JZZSZ
?ZIHU
7162
7044
7018
£.933
4275
1962
0.004

0.0

Parameter Value
Title (X6 0-3-2H 1 Mar 2016
Comment
(rigin Varian
Owner
Site
Spectrometer  mercury
Authar
Sulvent (o3
Terperature 310
Pulse Sequence  sZpul
Nurmber of Scans 32
Receiver Gain 32
Relaxation Delay 1.0000
Pulse Width 0.0000
Acquisition Time 1. 5571
Acquisition Date 1963113716 23 44
Modification Date  201B-03-7TH1:21:00
Spectrometer  S00.04
frequency
Spectral Width 4803
Lowest frequency -H00.1
Nucleus IH
AcquiredSize 5582
Spectral Sz 377H8



o 2B o~ o~ Lo

] = ESE =] = = =

= 2 S5 o= RIES 2
= - 2 o

=] B N ZEE EREEE e

—BE+08

—BE+08

—BE+08

—ob+08

—4E+08

—4E+08

—4E+08

—aE+08

—2E+08

—2E+08

—2E+08

—IE+08

—ab+(07

1 T 1 T 1 ' 1T * 1T T T " T T T T T 7 1
200 130 180 i 150 [l 140 130 120 10 100 10 80 T &0 a0 40 a0 20

Parameter
Data file Narme

Title

Comment

(rigin

(wner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

(:/ Users/ cuichunxiao/
Besktop/ P4 %54/
HO-b/ ce-

cex-oH 01-3b-3/ pdata/ 1/
Ir

qnp-cl3

Bruker BioSpin GrbH
slp

spect

K1}

300.0

2gpodl

248

16384

2.0000

94000

0.7472
060383 28 05
2016-038113 300
12076

43806
-3331.9
130
7788
7788



[=r]
el
o~
o3

-4,088

—-I0I7
—-I1.54l
—-[2.003
—-1a.77

LI

-214T

Parameter
—BE+08
[ata file Name

—BE+08

| gr.pg Title
Comment

G
s

- (wner

L 4F+08 Ste

Spectrometer

Author

Salvent

Temperature

4B 08 pyge Sequence

- Nurrber of Scans

| =r.q Meceiver Gain
Relaxation Delay
Pulse Width

08 Acquisition Time

—4E+08

—2E

Acquisition Date
—2E+08 Modification Date

Spectrometer
frequency

2608 erteal Widkh

Lowest frequency
LF+08 Nucleus
Acquired Size

ectral Size
—ak+07 ¥

Value

[t/ Users/ cuichunxiao/
Desktop/ =4 %548/
a1 0t-b/ 201 2060b-
cox-B-10-30/ 1/ pdata/ 1/
Ir

2017060b-cex-510-3

LXNVIR Bruker A nalytische
Messtechnik GmbH

root

drx400

DMSO

J00.0

aring.lgy

2k

2

1.0000

12.0000

0.4312

2016-02- 91316 54
016-0-491301:5
|78 38

30413
AT3R7
1B
16384
37788



==}
=
o~
o3

—-3497

—-4B13

—-8.559

—-10.884

—-[2.130

—-14.342

—-12.625
—-[6.481

—-2082

—-22170

—BE+08

—BE+08

—BE+08

—aE+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—E+08

—ab+07

-0
fl (ppm)

Parameter

[ata file Name

Title

Comment
[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

G/ sers/ cuichunxiao/
Desktop/ =453/
&01-b/ 201 20680b-
cex-BH 0-3b-coupling/ 1/
pdata/ 1/ Ir

201 2060b-cox-60-3-
coupling

[XNVR Bruker A nalytische
Messtechnik GmbH

root

drx400

DMSD

300.0

aring.lgy

296

2

|.0000

12.0000

0.412
06024913 2201
B0 N3 01:43
128 38

03,3
47383
1l
16384
37788
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—3600

3400

—3200

—3000

—2800

—2600

—2400

~2200

—2000

1800

600

1400

—1200

1000

—800

—600

| 40

0.000

— L3kl
— 1208

—200

1 (ppm)
S&85

Parameter
Data file Narme

Title

Comment

(rigin

Owner

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Oate
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Users/

A dministrator/ Desktop/
s/ 630-a/
cox-B-30-aH fid/ fid

cex-6-30-aH
STANDA RD1H (BSHVE

Varian

Mercury

o

a3

Al

sZpul

2

A

1.0000

0.0000

20000
2016-03-30T08 40:00
2016-03-30T08 42.00
300.03

K3
-1033
i

10988
788



—3E+08

—3E+08

—3E+08

—3E+08

—3E+08

—2E+08

—2E+08

—2E+08

—2E+08

—2E+08

—IE+08

—IE+08

—IE+08

—8E+07

—BE+07

—4E+07

—2E+07

T
200

S = E58 = S 2 = =
3 & S8 = g E = =
I N | I| |
]
|
|
| |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 m 160 [l 140 130 120 0 100 0 g0 T 60 all 40 Kil] 20 0
fl (ppm)

S86

Parameter

[ata file Nerme

Title

Comment
[rigin

(wrer

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification ate

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

G/ Users/

A dministrator/ Desktop/
P s/ B30-a/
201 2080ce-cox-cex-6-30-
a/ &/ pdata/ 1/ Ir

2012060cc-cox-cex-6-30-
a

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

(a3

J00.0

zqdc

336

16384

30000

4,0000

0.4633
016-03-3012: 3220
2016-03-30T4:43 47
100.8

3.3
64779
13
16384
B33



&= 3 = E E § % % % | er.08 Parameter Value
= 0 ch' 'l_ 'l_ ’l_ 'l_ ‘l_ - Data fle Narre C:/ Lers/ Administrator/
- Desktop/ =4 %35 /
e 6-30-a/ 201 2060b-
cox-B-3la/ 1/ pdata/ 1/ Ir
r Title 201 2060b-cex-6-30a
—BE+08  Comment
L [rigin [XNMR Bruker A nalytische
- Messtechnik GmbH
(wrer root
r Ste
—4E+08  Spectrometer drx400
L Author
L 4E+[8 SD'VEI'It U]]S
I Temperature 300.0
Pulse Sequence aring.lgy
08 Nyrber of Scans 128
- Receiver Gain k1)
| | oregg  PelaxationDelay  1.0000
i Pulse Width /000
Acquisition Time 0.512
P08 cistionDate DIB033MR 4258
' | | I - Modification Date ~~ 2016-03-30714:44 16
| | I | 9F+08  Spectrometer 18 38
| frequency
Spectral Width 32043
~2E08  |owest fequency  -IBAIS3
- Nucleus 1B
L -0y Acouired Size 16384
I Spectral Sze 37768
—ak+07
0
T | [ L I B | | | e
=t — 0 — < 99w — = -aLH
= = =2 =222 g = =
T - T - T - T - T - T - T - 1
a 1 -a -0 -l -20 -2a -30
f (ppm)

S87



0299

—-0.269

—-643l

—-8.338

—-0462
—-I0.57
—-I1.373

—-12.883
—-37

—-1a112

—-I7536

—-1878

—IE+03

—IE+09

—3E+08

—BE+08

—TE+08

—BE+08

—ob+08

—4E+08

—3E+08

—2E+08

-0
fl (ppm)

Parameter
Data file Narme

Title

Comment
(rigin

Owner

Site
Spectrometer
Authar

Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Lsers/
Administrator/ Desktop/
st/ B30-a/
2012060b-cox-B-30a-
coupling/ 1/ pdata/ 1/ 1

2012060b-cex-B-3a-
coupling

LXNMR Bruker
Analytische Messtechnik
GrbH

root

drx400

(a3

J00.0

aring.lgy

178

2

1.0000

3000

0.412
2016-03-30T1 8 4% 04
2016-03-30T14: 4410
|78 38

32043
AB4la3
1B
16384
7788
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22M

1962

-0.000

0.0

fl (ppm)

S90

Parameter Value

DatafleNere [/ Lkers/
Administratar/
Besktop/ =¥ %535/
B-30-b/ cox-B-30-
bH fid/ fid

Title cex-5-30-6H

Comment STANDA RD1H (BSEWVE

(rigin Varian

Owner

Ste

Spectrometer  mercury

Author ame

Salvent KIBK]

Temperature 740
Pulse Sequence  sZpul
Nurmber of Scans &2
Receiver Gain 28
Relaxation Delay 1.0000

Pulse Width ~ 0.0000

Acquisition Time 20000

Acquisition Dete 2016-03-30T08 43 56
Modification ~ 2016-03-30T0& 4200
Date

Spectrometer  300.03

frequency

Spectral Width  54%94.5

Lowest -T036

frequency

Nucleus IH

Acquired Sze 10581
Spectral Sze 377K



(=]
]
[=S]
=
==]

—131.066
— 25271
— 120555

2281

—T0.T56

AN Ay

—BE+08

—oE+08

—4E-+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—af+07

140

= = e
| |1
|
|
|
|
S
I T I T I T I T I
120 10 100 a0 80

fl (ppm)

—-ak+07

Parameter Value

DatafileName G/ Lkers/
Administrator/
Desktap/ 7 35/
6-30-b/ 201 2060ce-cox-
cox-6-30-b/ &/ pdata/
I/1r

Title 2012080ce-cox-
cex-B-30-b

Comment

(rigin [XNMR Bruker
Analytische Messtechnik
GirbH

Owner root

Site

Spectrometer  drx400

Author

Solvent (o3

Temperature  300.0

Pulse Sequence  zgdc

Nurmber of Scans 1500

Receiver Gain 16384

Relaxation Delay 30000

Pulse Width 4.0000

Acquisition Time 0. 4653

Acquisition Date  2016-03-30T1% 0520

Modification Date - 201B-03-30714: 43 53

Spectrometer (006

frequency

Spectral Width 352113

Lowest frequency 6378 3

Nucleus KN

Acquired Size B384

Spectral Sz Baodh



=
=
~

—-B.042
—-34

-18.310

—-I.81

—-12.696

201 —

Al

3.23
.03 —

—BE+08

—BE+08

—af+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—ab+07

-0
fl (ppm)

Parameter
Data file Narme

Title
Cormment

(rigin

Owner

Site
Spectrometer
Authar

Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Lsers/
Administrator/ Desktop/
s/ B3/
2012060b-cox-6-306/ 1/
pdata/ 1/ ¢

2017060b-cex-5-30b

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

(D03

300.0

aring.lgy

128

k)

1.0000

83000

0.912
016-03-30TR S 16
2016-03-30714: 44 04
|78 3R

3043
AB4a 3
1B
16384
3788



o
0
=

[2=]
[=F]
=
=

—-B.084

—-0746
—-1332
—-12.442
—-13462
—-764l
—-13.949

—IE+03

—IE+03

—3E+08

—8E+08

—TE+08

—BE+08

—of+08

—4E+08

—3E+08

—2E+08

—IE+08

-0 -1 -20
fl (ppm)

Parameter
Data file Norme

Title

Comment

[rigin

(wner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

G/ Users/

A dministrator/ Desktop/
FEE/ B30/
2012060b-cox-B-30b-
coupling/ 1/ pdata/ 1/ 1

201 2060b-cex-6-30b-

coupling

LXNMR Bruker
Analytische Messtechnik
GrbH

root

drx400

(a3

J00.0

aring.lgy

178

2

1.0000

85000

0.312
2016-03-30M200:17
2016-03-30T4:43 3B
|78 38

3043
AB4la3
1B
16384
788
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sEEEES EEEEERE & = = r Parameter Value
Y ki) 7 T 20 g oM
—220 Comment Std protan
-—ZII] (rigin Varian
Owner
0 g,
—190 Spectrometer VIS
™ Author oel
L Solvent Coo3
=M Temperature .0
| pp PulseSequence  sZpul
- MNumberofScans 8
__ISD Receiver Gain K
140 Relaxation Delay ~ 1.0000
-—ISU Pulse Width 0.0000
L AcquisitionTime 30000
~120 Acquisition Dete 201601 Z711: 37- 34
-—III] Modification Date ~ 2016-10-1ZT03 3800
- Spectrometer 400.08
~100 frequency
-—H[I Spectral Width 73093
- lowest frequency -B0R9
780 s IH
L m  Acquired Size 2330
-—E[] Spectral Size Baadb
—all
—40
|| B
—30
—20
i) UL 0
T T -
5 525 = i
— e ] — —-20
— T 1 T~ T T~ 1 "~ 17 1T "~ 1T 1T T~ 1T "~ 17 T 1T "~ T T T T~ T "~ T T T T T T ]
90 8 80 T4 10 .o 6.0 a.a all 4o 40 3.3 3.0 14 20 la 1.0 05 00 ik}

o f (ppm)



ERER SE8s 2B 88 =233 &
BEEES FE2x] BE 23 B 2=} L2000
N/ I N I N
—2a00
—2000
—1a00
|
1000
|
—al0
|
[
| L
I I
ih-—J me—ﬂ

1 1 1T T ' T T+ T T T T T T T T 1
200 130 180 1 160 1l 140 130 120 1o 100 g0 80 il B0 a0 40 Kl 20 0 0

Parameter
Title
Comment
[rigin
Owner
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
LO6T-THE
MEw Experiment

Varian

Vs

stu

cdcl3

2l

sZpul

48

]

20000

0.0000

. 2845
201603708 22- 35
20160 3T0% 4800
100.a

2302
681
13
2788
Ba536



2 = 5 5 B 2858 £ —2E+09 Parameter Value
= i = = SR = L Bta file Nere G/ Users/ cuichunxiao/
|| B . Deskton/ 7= 05/ -1
a/ b-cox-7-T-/ pdata/ 1/ 1
I Title T1-a
—IE+09 Comment
I (rigin LXNMR Bruker A nalytische
—E+03 Messtechnik GmbH
- Owner root
-0 Site
- Spectrometer drx400
LF+«0g  Author
- Salvent o3
| op.0g  Temperature J00.0
L Pulse Sequence aring.lgy
L gE-08 Nuber of Scans 31
| Receiver Gain 18
| E8 Relaxation Delay 1.0000
I Pulse Width anooo
- Acquisition Time 0.a12
Acquisition Date 2016401 3T R 58 35
I Modification Date 20161 0-13710: 5200
| | B Spectrometer IR3B
| | - frequency
| ' | ! LR SecrdWth 2093
| I - lowest frequency  -1B397.3
| oe.pg Nucleus 118
L Acquired Size 16384
| o Spectral Size 788
—IE+08
N &
, —-IE+08
I [ T T T I
o =] N =2 X ez s = -
—_ —_ p— i p— a8 — — — -
—-2E+08
T - T - T - T - T - T - T - 1
a 1 a -0 [ -20 2a kil
i (ppm)

S97



= s B = B 28 EE8 £ 8 3 0 Perameter Vale
= T T ET T El =| 'T El '\Il u—lj T 'L:l T DatafileName [/ Lsers/ cuichunxian/
r Besktop/ 7= %535/
09 T-1-a/ beex-T-H-
coupling/ pdata/ 1/ Ir
r Title TTa
L IE+09 Cormment
| Crigin (XNMR Bruker
Analytische Messtechnik
-GE+08 b
i Owrer root
Site
608 Spectrometer  drx400
- Authar
| .08 Solvent (HFR]
I Terperature  300.0
Pulse Sequence ~ aring.lgy
BE08 Nurber of Scans 116
L Receiver Gain 181
| cr08 Relaxation Delay ~ 0.0000
| Pulse Width 40000
| | _ Acquisition Time ~ 0.4260
| I —4E+08 Acquisition Date 201610 3117:00: 3
| | Modification Date 2016013711 01:.00
| Spectrometer 12838
[ ' 308 frequency
' I L Spectral Width 384615
I \ I Lowest frequency -Z0607.7
—2E+08
Nucleus 118
I AcquiredSize 16384
L {F+D8 Spectral Size 37768
0
—-IE+08
T T T T T T T T T T T T T T
a 0 a -0 -1a 20 2a
fl (ppm)



T
-100
fl (ppm)

T
-20

T
-40

S99

T
-60

T
-80

-200

-270

-240

-260

-280

Parameter
Title
Comment
(rigin
Owrer
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

cox-71-T-F

Varian

VIS
omel

(oa3

2.0

sZ2pul

8

bk

a0ooo

0.0000

1.0000
201640-13108 56 28
2016 0-13100: 57-00
J/R08

147058 8
-10721.0
IF
147058
3247288



Shanghai Institute of Organic Chemistry W4 107] 19 16:31:27 2018 (GMT+08:00)

SI0C
90
80 & #
70 ] SR
60 3 3 R
- & ! | B =8
£ S0 g g %
= S ~
b A a
£ W : 3
2 88 g
30 & 7 :
& b
/ & © =
20 = £ o 3
3 | 8] ;
10 L LS pet.d
: 28
0 |2
4000 3000 2000 1500 1000
F ks W -
___< &5 (em-1)
o—( P 32
:;__y R 32
‘ SHE: 4.000
CCX-7-7-a 2015806 1S ? -H AR M 1.0
ax ShtiikIE: 0.6329
2 S100


qiuzaozao
放置的图像


7260
7136
7182
JAIA]

J

TIl

1.00—=

—

i

0.941

Lo A

6.906
£.888
6.882
B.763
B.77
B.74l

B.735
6.9
B.M4

4,208

—1a57

—1232

E =Tal Parameter Value
' i Title cox-T-632

LT00 Comment

L [rigin Varian

550 [wner

I Site

B0 Spectrometer  vnrrs

| Author am!

| o Salvent (o3
Temperature 72200

I Pulse Sequence  sZpul

700 Nyrbgr of Scans 8

i Receiver Gain 46

430 Relaxation Delay 10000

- Pulse Width 0.0000

400 Acquisition Time 30000

L Acquisition Date  2017-03-031722- 23 08

| oo Modification Dete 2017-03-03714:23.00

| Spectrometer  SH72
frequency

800 oecteal Width IR

i Lowest frequency -793 8

~20 Nucleus IH

- AcquiredSize 21552

200 Spectral Sze  Baodh

50

00

50

l\ L L0
—-all




—26000

TI4T8
71.362
TTTE0
T5.843
36.398

£
%
L
X
Vs
<
L
\

—24000

—22000

—20000

—18000

—(6000

—14000

—12000

—0000

—8000

—6000

—4000

! L2000

S e — —— 7 T 71 T 1 1 1 1T 1T "~ 1 "~ T T 17 T 1T T 1T T 1T T T T T T T
200 190 180 il 160 1al 140 130 120 110 100 90 80 T B0 al 40 30 20 10 0
fl (ppm)

Parameter
Title
Comment
(rigin
Owner
Site
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
cox-T-63-2-C
Std carbon
Varian

VIS
omel

cdol3

.0

sZ2pul

13200

3]

|.0000

0.0000

1.3003
2017-03-03772- 4640
017-03-03123 1300
100.60

20010.2
6737
R
3376
13072



5 8 E B g = 2 r Parameter Value
7 o T =| il _l_ i L pr+08 Dota file Name (:/ Lkers/ cuichunxiao/
Desktop/ P4 %548/
i T-1b/ bcex-1-1-2/
—BE-+08 pdata/ 1/ Ir
| Title T-Th
Comment
—BE+08
(rigin LX\MR Bruker Analytische
r Messtechnik GmbH
—5E+08  Owner root
L Ste
| 4p.gg  SPectrometer drx400
I Author
Solvent o3

iE08 Temperature J0.0

| | Pulse Sequence  aring. lgy

—4E+08  Number of Scans B2

L Receiver Gain 8

Relaxation Delay ~ 1.0000

Pulse Width 0000

Acquisition Time ~ [0.112

208 pcoisition e 2016H0-13717- 06 24
- Modification Date 2016+ 0-13711:07:00

| | 7F+08  Spectrometer |78 38
frequency

' Spectral Width 320413
I "B |oyest Fequency B33
r Nucleus 118
LF+08  Acquired Sze 16384
Spectral Size 788

—3E+08

—aE+07
. s -]
I I ST
= = =3 =N 85 B &
— — o~ o~ — — = L
. : . : . : . : . : . : . : . |
a 0 - -0 -Ia -20 73 -30
fl (ppm)



= 2 = g B =# = 3 8 § = I Parameter Value
o7 T \_lr T T =| T T T T T ~8E+08 Data file Nare C:/ Users/ cuichunxian/
r Besktop/ 7= 4%/
| TE+08 T-1b/ bcex-T-1-2-
| coupling/ pdata/ 1/ 1
| e Title T-7h
I Comment
e (rigin LXNMR Bruker
Analytische Messtechnik
r GrbH
—GE+08  (Owner root
- Site
—ab+08  Spectrometer drx400
- Author
—4E+08  Solvent Coo3

- Temperature J0.0

—4F+08  Pulse Sequence  aring gy

- Nurber of Scans 204

L4F+08 Receiver Gain i)

L Relaxation Delay ~ 0.0000

| ar.gg  Pulse Width 4.0000

L Acquisition Time 04260

| op.gg  AcouisitionDate  2016H0-I3117:0316
Modification Date 20161 0-3T11:0%.00

Spectrometer 12838
frequency

Spectral Width ~ 384B1.5
Lowest frequency  -Z20607.7
Nucleus 118
B0 pcquiredSze  IB3U
Spectral Size 37788

—aE+07
e e ()
—-aE+07
-|E+08
. : . : . : . : . : . : . : .
a 0 -3 -0 -Ia -20 -23
fl (ppm)



% ; g % § § -850 Parameter

g - it
~800  Comment
' (rigin
A0 Gy
I Ste
—100
| Spectrometer
650 Author
L Salvent
| gop Temperature
L Pulse Sequence
Lg5p Number of Scans
L Receiver Gain
500 Relaxation Delay
- Pulse Width
—430  Acquisition Time
- Acquisition Date
400 Modification Date
r Spectrometer
—350  frequency
- Spectral Width
—300  lowest frequency
r Nucleus
=200 A cquired Sze
I Spectral Size
—200
—lal
00
—all

] _[I

—-a0

r— 1+ 1 ' T ' T ‘' T * T ‘' T T T T T 7
80 B0 40 20 0 -20 -40 -60 -80 -00 -20 -40 -60 -80 -200 -270 -240 -260 -280

fl (ppm)
S105

Value

cox-7-1-2F

Varian

VATS
omel

coa3

2.0

sZ2pul

12

bk

30000

0.0000

|.0000

20160-1 3108 50 B
2016 0-13100: 52-00
37608

147058 8
410721.0
IF
147038
3247288
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EESE-88B=E 8 = E —8a0 Parameter Value
RN T T | F it cox- -5
~800  Comment
_ (rigin Varian
A0 Gy
I Ste
=700
| Spectrometer vnnrs
e Author o]
| Salvent HIE
e Temperature ol
I Pulse Sequence sZpul
| cep Nurber of Scans 8
I Receiver Gain 48
| opp Relaxation Delay ~ 1.0000
L Pulse Width 0.0000
| 450 AcquisitionTime 30000
L Acquisition late ~ 2017-02-1 711 53 45
400 Modification Date  2017-02-1ZT08 o: 00
I L Spectrometer 172
2 frequency
| Spectral Width 71839
| oqp  Lowest frequency T3 8
L Nuclews IH
| 9ep Acquired Size 2552
L Spectral Sze Bandh
—200
a0
| L
{00
—all
N UUL J/J JL n
s T I
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— 08 = -—
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—1I6.582

A

—Ba000
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TI4TI
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Parameter
Title
Comment
[rigin
(wrer
Site
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
-[OX-7-55-00
shirmilenew experiment
Varian

Vs
stu

cdol3

yalll

sZpul

Z68%

ab

1.0000

0.0000

11712
2017-02-2TE00: 26
2007-02-22107. 52.00
100.a

210838
-4040.3
RH
3788
B3a%k



—8E+08

—TE+08

—BE+08

—ob+08

—4E+08

—3E+08

—2E+08

—E+08

—-IE+08

5 g & 5 55888 B
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|
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Parameter
[ata File Narme

Title
Comment

(rigin

Owrer

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Mudification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

(:/ Users/ cuichunxiao/
Desktop/ =4 %54/
T4/ 201 2080b-cex-7-03
a/ 1/ pdata/ 1/ Ir

2012080b-cex-7-a3-a

(XNVR Bruker Analytische
Messtechnik GrbH

root

drx400

(a3

J00.0

aring.lgy

2

KA/

0.0000

20000

0.412
2017-0244113 38 52
2007-0H4M 50450
|78 38

32043
B4IR]
1B
16384
7788



—BE+08

—BE+08

—BE+08

—aE+08
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Parameter
Data file Narme

Title

Cormment
(rigin

Owrer

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[t/ Users/ cuichunxian/
Besktop/ P4 %diE /
741/ 201 20680b-cex-7-55-a-
coupling/ |/ pdata/ 1/ 1

2012060b-cox-7-33-a-
coupling

LXNVR Bruker Analytische
Messtechnik GmbH

root

drx400

(oa3

J00.0

aring.lgy

138

28

0.0000

anooo

0.512
2007-0-4115 306
2007-0H4M& 0200
|78 38

J04.3
HB4EY
118

1 B34
37768
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4,204

—.a38
—1.256

-0.000

Parameter
Bata file Nare
Title
Comment
[rigin
Owner
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value
H-CCX-7-57-ab-3 fid/ fid
HOOX-7-97-ab-3

Varian

vinTs

stu

cdol3

yalll

sZpul

8

£

1.0000

0.0000

2559
#0823 B
20181213108 24:00
3170

B4I0.3
-800.9
H
16384
788



- Parameter
L irgg Deta file Nerre

Title
—IE+08

Comment

[Figin
—IE+08

[wner
—IE+07 Site
L Spectrometer
e Authar
Salvent
Temperature
—TE+07 Pulse Sequence
Nurmber of Scans
Receiver Gain
5607 fefaxation Delay
- Pulse Width
e Acquisition Time
Acquisition Date
Modification Date

—4E+07 Spectrometer
frequency

Spectral Width
307 |owest frequency
L Nucleus

Acquired Size

—2E+07
Spectral Sze

—IE+07

T
200

B & SRS E =[S = =} =
SN ~p- |
|
|
|
| | |
T I T I T I T I T I T I T I T I T I T I T I I T I I I I I I I I
190 180 il 160 1al 140 130 120 110 100 90 80 T B0 al 40 30 20 10 0
fl (ppm)

Value

201 2060ceec-cex-7-a7-
ab-3/ &/ pdata/ 1/ I

201 2060ccee-cex-7-97-
ab-3

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

(o3

R0

zqdc

23078

R[5

20000

40000

0.5306
2018423120 40: 38
B4 2257
1006l

3.3
5808 2
R
788
Bk



2 = E 8 28 5
=3 i N T i -5E+08
. ||
—4E+08
—4E+08
—4E+08
-3E+08
|
| F2E+08
26408
| |
-2E+08
|
| L
|
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FSE7
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fl (ppm)

Parameter
Data file Narme

Title
Cormment

[rigin

Owner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Madification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

201 2080b-cex-7-07-ab-3/

|/ pdata/ 1/ 1r

2017060b-cex-7-67-ab-3

LXNVIR Bruker

Analytische Messtechnik

GrH
root

drx400

TH

J00.0

aring.lgy

40

B

0.0000

20000

0.4260
82325215
823113 33 28
|78 38

SHB.a
13582
1B

| B384
37768



(==
[=F]
L3
o3

—-310
—-4272

—-3078
—-10.503

—-I1728

—-13859
—-14.934
—-I6.214

1.92

1.3

0.64—
0.53

—-20.31
—-2\B24

Parameter

Data file Narme
—BE+08

—BE+08
Title

—BE+08 Comment
- (rigin
—ab-+08

Dwner
—4E+08 S

Spectrometer

—4E+08 Author

L Salvent

| 4f.g Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay

2608 Pise Width

- Acquisition Time

—3E+08

L9F+[8 Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
—IE+08 [owest frequency

—2E+08

- Nucleus
| cr.y Acquired Size
Spectral Size

—-ab+07

—-IE+08

-0
fl (ppm)

S115

Value

2012060b-cex-7-a7-
ab-3/ 201 2060b-
cex-7-a/-ab-3-coupling/
|/ pdata/ 1/ Ir

201 2060b-cox-7-a7-
ab-3-coupling

LXNVR Bruker
Analytische Messtechnik
GrrbH

root

drx400

TH

0.0

aring.lgy

126

Ba

0.0000

aoooo

0.4780

20184 2-13120:01: 33
M-I 33 24
17838

BB 0
35822
il

| B384
788
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171
7238
124l

124 <

097—=

—

—B.950

\-6.863
\5.843

Parameter
- Data file Narre

— 1874
— —12.368
1965
-0.000
T
=

Title

Comment

(rigin

Owner

L Site

7200 Spectrometer

- Authar

=100 Solvent
Temperature
1000 Pyse Sequence
r Nurmber of Scans
~300 Receiver Gain
Relaxation Delay
800 pyjse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

a0 Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

fl (ppm)

Value

[/ Lsers/
Administrator/ Desktop/
FEERE/ T-H/
cox-7-3H. fid/ fid

cex-7-H

Varian

Vanrs

o3

2.0

sZpul

8

b4

|.0000

0.0000

aooon
0610-2T0% 3527
2016-10-2701: 3200
372

838
-39
M
2532
Baask



T
200

2 = BB g Fegg g &2
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N N
|
|
|
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Parameter

Data file Narre

Title

Comment

(rigin

Owner

Ste
Spectrometer
Authar

Sulvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Users/
Administrator/ Desktop/
FEERE/ T-H/ -
[OX-T-HE fid/ fid

LOX-T-HE
Mew experiment
Varian

VIS
stu

cdol3

A0

sZpul

172

Gl

20000

0.0000

. 2845

0B 0-2T11: 22 4
2016 0-2711: 3200
1o0.a

2302
16843
RH
788
B33k



= = B % = % % % % r Parameter Value
T “| T —| 0 gy [Detafleteme G/ Lkers/
Adrministrator/ Desktop/
- P/ -/ b
cex-7-H/ pdata/ 1/ 1
BB i T
- Cormment
| orgg  ign LXNMR Bruker
Analytische Messtechnik
L GirbH
Owner root
—8E+08 !
Site
I Spectrometer drx400
L TE+08 Authar
Salvent o3
Temperature J0.0
—BE+08  Pulse Sequence  aring.lgy
I Number of Scans 256
I | | Receiver Gain R
' P00 Relaygtion Delay 1,000
' | L Pulse Width a.0000
I | . Acquisition Time ~ 0.5112
| Acquisition Date 20161 0-21T21: 0% 24
I Modification Date 2016 0-2TI210:00
| sF.g  Spectrometer 12838
frequency
r Spectral Width 320013
| op.gg  lowestlrequency -IBA38
Nucleus 11B
I Acquired Size 16384
—{E+08 Spectral Size 37788
—0
2 =E &3 R eas & S i
— . o~ p— a8 — — e } S
T T T T T T T T T T T T T T N
a 0 a -0 1a 20 2a 30
fl (ppm)



0330

—-2.996

—-4166

—-3lB
—-0222

—-12.087

—-3218

—-14.484

—-1a.76
—-I6.536

—-I171

—-I18.864

—IE+03

—IE+03

—IE+03

—E+03

—3E+08

—8E+08

—TE+08

—BE+08

—ab+08

—4E+08

—3E+08

—2E+08

—IE+08

-0
fl (ppm)

Parameter
[ata file Name

Title

Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Lsers/
Administrator/
Besktop/ P4 %dE/
T3/ boox-T-H-
coupling/ pdata/ 1/ I
TH

LXNMR Bruker
Analytische Messtechnik
GrrbH

root

drx400

o3

300.0

aring.lgy

29

2

|.0000

anoon

0.412
EH0-2AT2:10:57
0B 0-2T117:00
IR 3B

03,3
6434
118

B34
3788
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Parameter

Data file Narme

Title

Comment

[rigin

Owner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Lsers/

Administrator/ Desktop/

FEEE/ TR
cox-7-22-3 fid/ fid

cex-7-02-3

Varian

VIS
ol

(o3

yalll

sZpul

8

46

1.0000

0.0000

30000
2017-02-09122:00: 53
2017-02-09114:01.00
372

7838
-T2 8
H
2552
B33



% % % E8= EekE3 < = L Parameter Value
= = X555 N i i a0 Detafletame [/ lkers/
N ~F L e Administrator/ Desktop/
L1700 FE R/ 18 Y
| cex-7-22-b-c.fid/ fid
L5000 Title cox-7-a-b¢
L Comment Std carbon
—13000 Crigin Varian
I (wrer
4000 G
-—ISI]I]I] Spectrometer s
L Authar ol
12000 Salvent cdel3
- Temperature  20.0
000 Pyise Sequence  sZpul
' Nurrber of Scans 12944
10000 Receiver Gain B0
[ g Peevetion Belay 1,000
| Pulse Width 0.0000
| anop Acouisition Time 13005
L Acquisition Date  2017-02-13122 23 59
—7000  Modification Date  2017-02-13122:40: 00
I Spectrometer 10060
—B000  frequency
r Spectral Width 245098
! 5000
Lowest frequency -IB7R.0
| L s k3
I AcquiredSize 3874
| | ogpp Spectral Sze  B3odB
| ' | 2000
| 000
—0
—-1000
T~ T T~ 17 *~ 1 " T ' T *~ T T T ' T *~ T *~ T T T T T *~ T T T T T T~ T T T T T T T
200 190 180 [T 160 [all 140 130 120 il 100 q0 a0 il G0 a0 40 30 20 0 1

fl (ppm)



—IE+03

—IE+03

—3E+08

—8E+08

—TE+08

—BE+08

—ob+08

—4E+08

—3E+08

—2E+08

—IE+08

—-IE+08

o3 i = = = = =
|
|
| |
|
|
|
—— — I I L
= 2 5 = Z = =
[ T I I I T I T I
0 -4 -0 -Ia -20 -73
fl (ppm

S124

Parameter
Data file Narme

Title
Comment

(rigin

Owner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmer of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

[/ lsers/
Administrator/
Besktop/ F=4 %t/
7-32/ 2017060b-
cex-7-a2-b/ 1/ pdata/
I/1r

2012060b-cex-7-a2-b

(X\VR Bruker
Analytische
Messtechnik GrbH

root

drx400

(a3

J00.0

aring.lgy

260

a3

0.0000

afooo

0.312
07-0H4TIG 28 78
7-0HATE 0314
IR 3B

303.3
B4R
il

| B34
788



3328

—-3.600

—-4.838

—-473

—-1.047

—-12.27

—-14.426
—-[2.097

—-I6.626

—-20.910

—-22.234

—BE+08

—of+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

-0
fl (ppm)

Parameter

[ata file Name

Title

Cormment
[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Users/
Administrator/ Desktop/
FE R/ 18
2012060b-cox-7-a2-b-
coupling/ |/ pdata/ 1/ I

2012060b-cox-7-G2-b-
coupling

LXNVR Bruker Analytische
Messtechnik GmbH

root

drx400

(03

J00.0

aring.lgy

03

a3

0.0000

a0oooo

0.5912
2007-0H4M& 3:40
2007-0H4T15 0206
|78 38

30413
B4R
B
16384
7788
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40 Lt S = —~ 5 -
& -] - L a
i g 2 N N
30 = IS ~
z 2 o
~ - =
20 § :
10 g s
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0 4 ol n !
4000 3000 2000 1500 1000
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FEdhd o B 32
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arHE¥: 4.000
CCX-7-9-b 2015806 1S T8 1.0

il 0.6329

S126


qiuzaozao
图章


171
128l

7230

L

Parameter
"0 Deta fle Nere

3800
280
1254

_~om
~-0.000

r Title

—600  Comment

L [rigin

(wner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
400 Nurrber of Scans
L Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
I Modification Date

—250  Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus

~1o0  Acquired Size

L Spectral Sze

1473

0.0

1 (ppm)

Value

G/ Users/
Administrator/ Desktop/
FE i/ 1-12-a/
cex-7-22--1.fid/ fid
cox-1-22-

Std proton

Varian

VTS

omel

(o3

0.0

sZpul

8

i

1.0000

0.0000

30000

2016 ZT08 15
20161142700 5200
400.03

TX7.4
B0
M

2802
B33k



E = S =z % & BEEI = B Perameter Value
== = = = = EEREE g =B i .
N DatafleName G/ Lkers/
| | . | | S | | B Administrator/
r Besktop/ P4 %58/
~7a0 T-22-4/ -
- COX-T-2Z- G fid/ fid
=700 Title OXT-22-1C
- Camment new experiment
~B00  Crigin Varian
I (wrer
800 g
-—EEI] Spectrometer  vonrs
I Author stu
o Salvent cdcl3
| Terperatre ~ ZR0
450 Pulse Sequence ~ sZpul
I Nurrber of Scans 76
L 4op Feceiver Gain B0
L Relaxation Delay 20000
L acp Pulse Width 0.0000
| I L Acquisition Time 1. 2840
| 300 Acquisition Date ~ 2016-1{-IBT10:10: 28
- Modification Date  201B-1-I6T10:14:00
200 Spectrometer 100,
L frequency
| 200 Spectral Width ~ Z5510.2
- Lowest frequency  -1681.5
—1a0  Nucleus 1L
| - AcquiredSize 37768
| ~100  SpectralSze  BSA3B
| | i
| 50
—0
—-all
—-100
T 17 T~ T T " 17 ~ T T~ T *~ T T~ T T T *~ T T T "~ T T T T T "~ T T T T T T T T T
200 190 180 [T 160 lad 140 130 120 0 I?Il]( ) 0 a0 il 3] al 40 30 20 i 1
ppm,



= 3 3 g = == 2 = L Parameter Value
= %2 = e see = Datafleteme [/ Lkers/
NN 608 A dministrator/ Desktop/
L FEEAR/ 1-10-o/
201 2060b-cex-1-24/ 1/
—BE+08 pdata/ 1/ Ir
L Title 2012060b-cex-T- 24
Comment
—ab+08
[rigin LXNMR, Bruker
r Analytische Messtechnik
—4E+08 bt
[wner root
I Site
~4E08  Spectrometer  dr00
OMe L Authar
L 4F+R Solvert o3
Temperature 300.0
I Pulse Sequence  aring.lgy
308 Number of Scans %
: L Receiver Gain R1)
608 Relaxation Delay 10000
| Pulse Width a0000
I _ Acquisition Time~ 0.5112
| —2E+08  AcquisitionDate  2016-11-15720: 3205
| ' L Modification Date ~ 2016-11-{8114: 20: 22
| I Spectrometer 128 38
"B Faqueny
- Spectral Width 320413
08 lowest frequency  -IB4IA8
Nucleus 118
I AcquiredSze 16384
—at+07  Spectral Size 37788
—0
o [=F] &= 0 = 8o 9 = !
= = o~ NmEE=ES =
T T T T T T T T T T T T T T 1
a 1 a -0 la 20 2a 30
fl (ppm)



| [ I L 3E+08
—B8E+08
—TE+08

OMe I
—BE+08
—aE+08
—4E+08

|
| | i
| |
| —3E+08
|

| | i

| —2E+08
| |

—IE+08

0
—-1E+08

T T T T T T T T T T 1

0 - -0 -Ia -20 -23 -30

fl (ppm)

Parameter
Data file Narme

Title

Comment
(rigin

Owner

Site
Spectrometer
Authar

Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Lsers/
Administrator/ Desktop/
PR/ 1-12-8/
2012060b-cox-7-22H -
coupling/ |/ pdata/ 1/ Ir

2012060b-cex-7-24-

coupling

(X\MR Bruker Analytische
Messtechrik GmbH

root

drx400

(o3

J00.0

aring.lgy

%

128

1.0000

a.0ooo

0.912
2016-1-15720: 3. 76
201611 5T14: 20:14
|78 3R

J04.3
6438
1B
1634
3788
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1650.1

1686.9

1461.9

1572.7
1456.8
1439.9

1612.9
1452.3
Sy ]

1480.6
1297.1

12387

11895 —

B04.5

8923

7288
677.9
635.4
559.8

T43.4
651.5

947.2 938.8
BO2.6

1062.1

10289
B25.2

1102.0 |
483

1150.4

CCX-7-22-a 2015806 1S H

2000 1500
e (em-1)

S131

1000

Fdnihm o 32
WhHOEKE: 32
i 4.000
e 1.0
shikife: 0.6329


qiuzaozao
图章


%%% §§§ % = % % g Parameter Value
T | | 0 Detafie e //10.0.18.28 v/
HuGang/ COX/ COX-7/
cex-7-22-b-h.fid/ fid
220 it coxT-2-bb
Comment
Lom (rigin Varian
Owner
OME I Ste
180 Spectrometer  vomrs
Author omel
Sclvent o3
60
Temperature 200
Pulse Sequence  sZpul
L yg Nomberof 8
Scans
Receiver Gain 44
3f 120 Relaxation Delay 1.0000
Pulse Width ~ 0.0000
Acquisiton 30000
—I00° Time
Acquisition  201840-08T1210:2
Date
=80 Modification ~ 2018-0-08T04:11: 00
Date
Spectrometer 35977
—60  Frequency
Spectral Width 71839
Lowest T84
I =40 Frequency
i | L Nucleus IH
! I - Acquired Size 21532
M Spectral Sze G336
e . " . P
T T T
g =3 8 =
J— a0 — - o __ZD
—T 71T "~ 71 T " T "~ T T~ T T~ 17 "~ 17 "~ T "~ 1T T~ T T T T~ 1T "~ T T T T T T T T
90 84 80 Ta 70 6.0 6.0 a.a all 4a 40 3.3 30 14 20 la 10 0 0o ik}



5 E 2 5 ¥ Tegf BE L Parameter Value
g 8 = = g = BE S £S5 13 . g
[ata file Name [/ sers/ A dministrator/
| | \ | | ~ v —45000 Downloads/ ccoe-cox-7-22-b-
b.fid/ fid
i Title ceoe-cox-7-22-bh
|II 40000 Comment rtnew experiment
[rigin Varian
I [wner
Spectrometer VIITS
I Author stu
20000 &]lVEI'It EdElS
Temperature 2l
I Pulse Sequence sZpul

Number of Scans 16348
Receiver Gain B0

r Relaxation Delay 20000
3f Pulse Width 0.0000

—2a000

—20000
Acquisition Time~ 1.2059
- AcquisitionDate 20184 0-0911 20727
- Modification Date ~ 20(8/0-10T0R0& 00
Spectrometer 100.4
I frequency

Spectral Width ZI734
10000 |gwest Frequency  -371.7
| Nucleus 13
Acquired Size 37768
—a000  Spectral Sze Baodk

—-al00

—-10000

L I L
200 150 180 L 160 1ad 140 130 120 (1 100 90 80 n &0 a0 40 30 20 0 0

S133



| & 2E B = 3 8 I Parameter Value
&3 H ”l“ EI =| SI ”—l’ = DatafieMome G/ lkers/
L SE+08 A dministrator/ Desktop/
FE s/ 1120/
- 2012060b-
cox-T-22-4-0105/ 1/
—A4E+08 pdata/ /1
Title 201 2060b-
' cex-1-22-24-0105
OM e L 4F+8 Comment
(rigin LXNMR. Bruker
r Analytische Messtechnik
4F+[18 bl
T Drer root
L Site
Spectrometer  drx400
—3E+08
Authar
r Salvent Coo3
| oE8 Temperature J00.0
Pulse Sequence  aring.lgy
r Nomber of Scans 97
508 Receiver Gain YA
Relaxation Delay ~ 0.0000
- Pulse Width a.0000
o608 Acquisition Time 0,502
| Acquisition Date ~ 2017-01-0aT20: 44 52
- Modification Date  2017-01-06T07: 57-08
|
| e HS!JentrnrrEter |78 38
BQUENCY
L Spectral Width 320513
Lowest frequency  -1635R
T Ngleus 118
L AcquiredSze 16334
Spectral Size R4
—0
I I I T
= =3 Z 8 =2 = o5 = -5
T T T T T T T T T T T T T T T
a 1 -a -0 -la -20 -2a

fl (ppm)



3624

OMe

—-3.08

—-4758

—-853
—-8835
—-I0887

—-[2.183

—-14.312

—-la.52l
—-I6.642

—-20634

—-21930

-0
fl (ppm)

Parameter
Data file Narme

Title

Comment
(rigin

Owrer

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Users/ Administrator/
Besktop/ P4 %idE/
71-22-b/ 201 20606
cex-7-22-2--01 05-coupling/
|/ pdata/ 1/ Ir

2012060b-
cex-7-22-2--0105-coupling

LXNVR Bruker Analytische
Messtechrik GrbH

root

drx400

(o3

300.0

aring.lgy

108

256

0.0000

afooo

0.412
2017-01-08T20: 43 25
2017-01-06T07-57:18
IR 3R

J03.3
SV
118
16384
788
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CCX-7-22-4 2015806 JS

S136


qiuzaozao
图章


7313
1292
7238
A
AL

|

7085
708l

7063
70860

}

2.886

1832
38

0.000

Parameter
—IE+08  Data file Name

30T it
Comment
[rigin
—8E+07
(wrer
Ste

| .7 Spectrometer
Author
Salvent
| gr.y lEmperature
Pulse Sequence
- Nurrber of Scans
e Receiver Gain
Relaxation Delay
L Pulse Width

Acquisition Time
BT ) cquisition Dete
Modification Date
Spectrometer
| ae.07 frequency
Spectral Width
Lowest frequency
Lo Nucleus

Acquired Size

- Spectral Size

—E+07

0.0

fl (ppm)

Value

G/ Users/
Administrator/ Desktop/
e g/ B/ b
cexB-B3H / pdata/ 1/ 1r

B63H

(X\VR Bruker Analytische
Messtechnik GmbH

root

drx400

Coa3

300.0

g

8

B4

2.0000

50000

27083
60530723 77-10
2016-05-30117-27.00
40013

120192
43620
I
7788
B3k



E % é% H E SE23 = 98 Parameter Value
== 2 SN =cioc EREE & 2 = r
BtafleNeme G/ Lsers/
N | S ] 8000 Administrator/ Desktop/
- PEsE/ R/ G
|00 COX-B-B3. fid/ fid
L Title CLOX-B-B3H
Lmo0 Comment new experiment
L (rigin Varian
600 Owner
r Ste
6000 Spectrometer  vonrs
i Author
900 Sclvent cdol3
i Temperature 780
5000 Pulse Sequence  sZpul
'mn Nurber of Scans 576
i Receiver Gain
A0 Relaxation Delay  1.0000
I Pulse Width 0.0000
| ae Acquisition Time 1. 284a
i Acquisition Oete  20(6-08-09T08 53 04
a0 Modification Date  2016-08-09701:17.00
| Spectrometer 100,31
frequency
0 el Width 75502
I ! -2I]I]I] Lowest frequency -|GBZ.8
Nucleus 13
AcquiredSize 37768
| 1500 ,
I Spectral Sze BAoadb
/000
I -
| |
| ‘ | —500
| ' |
.L L " _[I
—-all
T 1 T~ 1 17 17 T~ 1 "~ 1T T 1T T~ T *~ T "~ T T T T T T~ T ~ T T~ T T T T T T T T T
200 190 180 m |60 lad 140 130 120 10 00 a0 a0 il G0 al 40 30 20 0 0



5 23 g5 % % § % E % - Parameter Value
T ' ' T N DetafleNeme G/ Liers/
| N ~BE+08 Administrator/ Desktop/
L PR/ BB/ b
cex-B-63/ pdata/ 1/ 1
~EDB it 663
L Comment
| 0 (rigin LXNVR Bruker Analytische
: Messtechnik GmbH
- (wner root
gy e
Spectrometer  drx400
I Author
408 Solvent (o3
I Temperature J0.0
| ' Pulse Sequence  aring.lgy
I 308 Nurber of Scans 212
| | - Receiver Gain R1)
| 9508 Relaxation Delay  1.0000
| | | Pulse Width 8000
_ Acquisition Time 0,512
-26+08  AcquisitionDate  206-05-30T73 23 04
| i Modification Date ~ 2016-05-30717.32.00
Spectrometer |78 38
—26+08  Frequency
| Spectral Width ~ 32041.3
Lowest frequency  -16391.5
TED ey I8
L Acquired Size | B384
. Spectral Size 37788
-0
S T T LT I il
= = 5 8 =23z82 8 I
| - T - T - T - T - T - T - T - 1
0 a 0 - -0 -l -20 -2a -30
fl (ppm)



£3 g B = £ & B % % g B i Parameter
= o7 o? = = == = = = L7408 .
| T T bl
—BE+08
i Title
—BE+08 Comment
r (rigin
—BE+08
L Owner
sg Ot
I Spectrometer
4 Author
I Salvent
08 Temperature
I Pulse Sequence
8 Number of Scans
| Receiver Gain
| i Relaxation Delay
! 300 e Width
I Acquisition Time
| ~26+08  Acquisition Date
I | - Modification Date
Lo -72E+08  Spectrometer
| I | I frequency
608 Spectral Width
I Lowest frequency
8 Nucleus
i Acquired Size
I Spectral Size
—5E+07
ui
—-ak+07
—-IE+08
| - T - T - T - T - T - T - T - 1
0 a 1 a -0 -l 20 -2a Kil]
fl (ppm)

Value

C:/ Users/ Administrator/
Oesktop/ =4 %598/
G631/ boox-B-63--
coupling/ pdata/ 1/ ¢

BB

LXNMR Bruker Analytische
Messtechnik GrbH

root

drx400

s

300.0

aring.lgy

Yo'

32

1.0000

R 3000

0.412
2016-05-30T23 3: 52
2016-05-30T17:40: 00
178 3R

3043
1633.5
1B
16384
78
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qiuzaozao
图章


4197

1962
b4

0.000

—aall

—a00

—4al

—400

—3al

—300

—2al

—200

—ad

—100

Parameter
[ata fle Name

Title

Comment

[rigin

Owner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Users/
Administrator/
Desktop/ P %idE/
1832/
cox-7-83-72-.fid/ fid
cox-1-83-24

xce-Scl?

Varian

VAnrs

o3

Yl

sZpul

8

)

1.0000

0.0000

a0oon
2017-04-0311211:15
2007-04-03M1:12:00
372

JLick
-T831
I

2532
Baadk



[==] (= = o~n 3 o~ [=r] —
o2 = = ==
=] T SN EEREE e &3 &=

—4a000

—40000

—3a000

—30000

—2a000

—20000

12000

—(0000

—a000

T T - T T 1 1 T T T 1 T 7 T 1 T T T T T T T T T T T T T T T T T T T
200 190 180 il 160 1al 140 130 120 110 100 a0 80 T B0 al 40 30 20 10
fl (ppm)

Parameter
Data file Narre

Title

Comment

(rigin

Owner

Site
Spectrometer
Authar

Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size

Spectral Size

Value

[/ Users/
Administrator/ Desktop/
PR/ 185
COX-T-83-2-C.fd/ fd
L-OOCT-85-2-IC

new experiment

Varian

VIS
stu

cdcl3

2l

sZ2pul

1%

&

1.0000

0.0000

117712

2017-04-0811 24027
2017-04-06T07: 4300
100.4

2906 8
-4040.0
130
JZTE8
Baadb



e
[T=]
2=}
o3

-3.417

-2118

—

g B 23
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T T

-0 -Ia
fl (ppm)

Parameter
Data file Narme

Title
Cormment

(rigin

Owner

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Users/ A dministrator/
Besktop/ P4 %diE/
71-83-2/ 201 2060-
cex-1-83-2-1/1/ pdata/ 1/
Ir

201 2080b-cox-7-83-H

[XNVR Bruker A nalytische
Messtechnik GmbH

root

drx400

a3

300.0

aring.lgy

0

ala

0.0000

anooo

0.412
2017-04-05722-43 2
2017-04-0571 606 0B
I3

J04.3
463727
118

| B384
37768



= = 2 g8 B = 5 & 5 E &3 | Parameter Value
=3 T \_lr T 'l_ =| '\Il u—r 'l_ T T | gr.pg  Datafile Neme C:/ Users/ Administrator/
i Besktop/ F= 4%t/
7-83-2/ 201 2060b-
08 cox-7-83-2- -coupling/ 1/
- pdata/ 1/ Ir
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L Desktap/ /=453 /
- vty
i Title TTH
s Comment
-—EE+I]B (rigin (XNVR B"qkerAnalytischE
Messtechnik GmbH
I (wner root
—BE+08 Ste
-—EE+I]B Spectrometer drx400
| Author
| p.qg  Solvent a3
L Temperature J0.0
| 4p.gg PulseSequence  aring.lgy
L Number of Scans 162
L 4.8 Receiver Gain 32
| | I L Relaxation Delay ~ 0.0000
| | -4E+08  Pulse Width a 0o
! L Acquisition Time— 0.5112
I I —3F+08  Acquisition Date  2017-03-28120: 1349
I I - Modification Date ~ 2017-03- 287131200
—2E+08  Spectrometer 18 38
L frequency
L7p+08  Spectral Width 32043
L lowest frequency 63963
H2E+08  Nucleus 1B
- Acquired Size 16384
—{E+08  Spectral Size 183
—ab+(07
—0
| | I R B | a
o = S = 8 838 8 =) i
— — - - - 70— = = 08
T T T T T T T T T T T T T T 1
a 0 a -0 1a -20 2a 30
fl (ppm)



& = £ 2 8 E % % % % % % § i Parameter Value
T | | | _l_ T T T —l_ T T _l_ Data file Name C:/ Lkers/ cuichunxian/
o8 Desktop/ =4 %4/
T/ broox-1-T2H-
| coupling/ pdata/ 1/ Ir
Title TTH
—BE+08  Comment
(rigin LXNMR. Bruker Analytische
i Messtechnik GrbH
0 (wner root
Site
- Spectrometer drx400
Authar
—BE+08
Sclvent (003
L Temperature J0.0
Pulse Sequence aring.lgy
~OE 08 Nyrber ofScans 80
| Receiver Gain 78
- Relaxation Delay  0.0000
' | —4E+08  Pulse Width 50000
Acquisition Time 0512
| _ Acquisition Oete 201 7-03-28120:11: 54
| | 2.8 Modification Date ~~ 2017-03-28113:11:00
I | | Spectrometer 178 8
| | L frequency
' Spectral Wickh 22093
~2E+08  |owest frequency 1639 3
I Nucleus 118
Acquired Size 16384
L IF+08  Spectral Size 37768
-0
—-IE+08
T - T - T - T - T - T - T - 1
a 0 a -0 1a -20 2a 30
fl (ppm)
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M .-.H =
-10 o
4000 3000 2000 1500 1000 500
— 4 (em-1)
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S173
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图章


SERES =] 2 B @ g i Parameter Value
TP 3 7 T 1 | 780 it oox -T2
Comment xce-SclZ
600 (rigin Varian
I Owner
750
| Site
| o Spectrometer vinTs
L Authar
—650 Solvent o3
- Temperature 220
—B00 Pulse Sequence sZ2pul
r Nurmber of Scans 12
=950 Receiver Gain 4
I Relaxation Delay 1.0000
500 e ik 0.0000
I Acquisition Time 30000
0 peqistnte Z07-0306T731858
-—4I]I] Modification Date ~ 2017-03-06T1213.00
I Spectrometer 3172
frequency
00 et Wdth 7R
-—SI]I] lowest frequency  -7938
Nucleus IH
-—ZEI] Acquired Size 2552
| | Spectral Size Ba3h
—200
—lal
00
J\ MJ U n
7 T T I
S8 8 = o0
— T T T~ 1 T~ T ~ T "~ T T~ 17 T 7 T~ 1T "~ T T~ 1T T T T~ 1T T~ T T T T T T T T T T T
90 80 a0 Ta Al B.a 6.0 0.0 al 4a 40 3.3 3.0 24 20 1o 1.0 0a 0o 05



= mE B o=
NE \\(/
|

36.185

20838

—28000

—26000

—24000

—22000

—20000

18000

—16000

14000

—12000

10000

—8000

—G000

T T T
130 180 L1 150 (1l

Parameter
Title
Comment
[Figin
(wner
Ste
Spectrometer
Authar
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value
cox-71-72-bc
Ixj-2-2-C-H

Varian

vnnrs

cdol3

Zal

sZpul

10200

]

1.0000

0.0000

|. 3369
2017-03-30700: 02218
200703 29122- 3100
100.32

24038
1331
13
7788
Bk



= % E B % = g Perameter Value
T | | | —E+03  DatafleNeme G/ Lsers/ cuichunxian/
Desktap/ 7= %535/
- T-12-Y/ beoox-1-T2-2/
pdata/ 1/ Ir
IR0 iy 172
L Comment
(rigin (XNVR Bruker Analytische
—BE+08 Messtechnik GrbH
I (wner root
Ste
08 Spectrometer  drx400
I Author
Salvent o3
—BE+08  Temperature 300.0
3 j I Pulse Sequence  aring.lgy

Nurber of Scans 9
—of+08  Receiver Gain ala
| Relaxation Delay 00000
Pulse Width anooo
Laf+p8  AcquisitionTime (0,512
Acquisition Date  2017-03-28720: 0&: 77
Modification Date ~ 2017-03-28112.07.00

L2408 Spectrometer |83
frequency

| - Spectral Width 320413
| Lowest frequency  -16S3R 3

—2E+08
' I Nucleus 118
- Acquired Size 16384
Spectral Size 37788
—IE+08
0
I I I
=S S 5 & s 5 = --IE 08
-— — o~ o~ — -— -—
T T T T T T T T T T T T T : |
a 0 - -0 -l -20 24 -30
fl (ppm)



= s = 2 8 B S § % i Parameter Value
o5 T "lr T 'l‘ ’l‘ ’l_ ‘l_ ’l_ T T Data file Nerme G/ Users/ cuichunxiao/
~BE+08 Desktop/ =4 e/
L T-12-2/ b-cex-1-12-2-
coupling/ pdata/ 1/ 1r
—BE+08
Title 1722
_ Comment
B0 g LXNMR. Bruker Analytische
L Messtechnik GmbH
| cp.gg  wner root
I Site
Spectrometer drx400
—4E+08
Author
I Solvent Coo3

~4E+08  Tamperature 300.0

- Pulse Sequence  aring.lgy

L 4f+08  MumberofScans B

Receiver Gain Bn

Relaxation Delay 00000

Pulse Width a 0000

Acquisition Time 0512

Acquisition Date ~ 2017-03-28120: 0& 03
Modification Bate  2017-03-28113 0& 00

Spectrometer 178 8
frequency

Spectral Width ~ 32041.3
lowest frequency  -1639R.3
Nucleus 118
Acquired Size 16384
Spectral Sze R4

fl (ppm)
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Parameter

— 7260
6.947
.93
B.924
B.904
£.897
3
2892
-0.002

— .36l
—1.250

7830 Title

Comment

[Figin

(wrer

Ste

| oo Spectrometer

L Author

—B50  Solvent

- Temperature

—B00  Pulse Sequence

r Nurmber of Scans

=330 Regeiver Gain

Relaxation Delay

00 e Wih
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
[owest frequency

Nuclews
Acquired Size
Spectral Sze

3.26—=
l.o4 <
|

fl (ppm)

Value
cex-7-713a--H
xce-SclZ
Varian

vonrs

a3

yall

sZpul

1B

b

1.0000

0.0000

30000
2007-04-03118 58 33
2017-04-03M1-00:00
372

JULicR)
7439

251
B3



TB.B39
TI4T8

_ i Parameter
6 ' 000 g

Comment
14000 Crigin

- [wner
LR000 e

[=F]
==}
=
=]

—I54.830
—26.448

_~II7766
~IIB.137
—I08.368

T6.843
—F61802

— 617

Y

Spectrometer
—12000  Author

- Salvent

000 Temperature

L Pulse Sequence
Lipoon Nomber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
- frequency

6000 Spectral Width

L Lowest frequency
L opop Nucles
Acquired Size
Spectral Sze

T
200

—+ T T ' T T T T T T T T 1 T
130 180 M 150 a0 140 130 120 il 100 g0 80 n il a0 40 a0 20 10 0

Value
cox-T-T3a--c
Std carbon
Varian

VITr'S
omel

cdol3

0.0

sZpul

1338

3]

1.0000

0.0000

1.3005
2007-04-0812316:3
2017-04-08123.43.00
100.60

2004.7
-1687.9
130
33867
13072



—IE+03

—3E+08

—8E+08

—TE+08

—BE+08

—ab+08

—4E+08

—3E+08

—2E+08

—IE+08

—-IE+08

—-2E+08

—-3E+08

i3 3 5B 58 B3 =
|1 I
OMe
|
| | |
|
| ' '
83 & = =2 o~ S8E5 8
[ T T T T T T T
0 0 -0 -1 -20 -0
fl (ppm)

Parameter
Data file Name

Title
Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

[:/ Users/ cuichunxiao/
Desktap/ =¥ %535/
7-T8H/ 70120606
cex-7-1%a-l/ 1/ pdata/
/1

20172060b-cex-7-T3-&1

LXNVR Bruker Analytische
Messtechnik GmbH

root

drx400

(a3

J00.0

aring.lgy

1047

ala

0.0000

anooo

|.0224
007-04-00122- 23 32
2017-04-05T1R DR 1B
17838

04,3
63787
il
7788
788



0.806

—-2T6

—-388

—-86M
—-8B27

—-0703

—-1659

—-287

—-14.09
—-14.830

—-I6.122

—-7518

—-18702

-0
fl (ppm)

Parameter Value

Bata fileName G/ Users/
cuichunxian/ Desktop/
PR/ T-TH/
201 2060b-cox-7-74
a-l-coupling/ 1/ pdata/
I/1r

Title 201 2060b-cox-7-79-
a-|-coupling

Comment

[rigin LXNMR, Bruker
Analytische
Messtechnik GmbH

[wner root

Site

Spectrometer  drx400

Author

Solvent (o3

Terperature  300.0

Pulse Sequence  aring. lgy

Nurrber of Scans 830

Receiver Gain 970

Relaxation Delay 0.0000

PulseWidth ~ 5.0000

Acquisition — 1.0224

Time

Acquisition Date 2017-04-081722- 78 42

Modification
[ate

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
Acquired Size
Spectral Sze

207-04-00M E0&10

178 3

J03.3
63717

il
788
788



Shanghai Institute of Organic Chemistry 5151 104 22 15:13:24 2018 (GMT+08:00)

100 |, -Q[OC f
W, |
90 [ ' H !
80 !
70 'l
60 g all
i+ i 2
2 -
W 50 A - I ~
2 | . 4
- o g . | |
5] - o :
- - o § : g 5 |
20 - 7 . I
E : II - ~ | E i
10 L & f 5 E o -Jm |
g 3 ! 8 z |
4000 3000 2000 1500 1000 500
# ¥ (em-1)
=
a—i FEdh sl 32
O Y au 1 R 32
COX-7-79-a 2015806 1S %/H g

SR 0.6329
S183


qiuzaozao
图章


=
o2 — 02 o =2 c4 =
00 = L2 O o < % ch =
o~ 0~ 0=~ 0= = o~ - T

—2a0

—200

a0

—(00

a0

21
|
gl T X
SR 53 =
[ T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
95 9.0 8.0 8.0 158 10 b5 6.0 h] 2.0 45 40 3.0 3.0 25 2.0 14 1.0 05 0.0

'ﬂ (ppm)
S184

Parameter Value
Title cox-T-BH
Comment  Std proton
(rigin Varian
Owner
Stte
Spectrometer vomrs
Authar oel
Salvent Coo3
Temperature 20.0
Pulse sZpul
Sequence
Number of 12
Scans
Receiver Gain 3
Relaxation  1.0000
Delay

Pulse Width 00000

Acquisition 30000

Time

Acquisition  207-02-2T0& al: 4
Date

Modification  2017-02-20122 53 00
Date

Spectrometer 400.03

frequency

Spectral 73049
Width

Lowest -8B 8
frequency

Nucleus IH
Acquired Size 21930

Spectral Sze Btk



(==}
=
=~
L
==}

71160
T6.842
62.021

143.Bll
—123.005

75838
183
— 15124

1338
/i
—um

Y

AV

—3000

—2800

—2600

2400

—2200

—2000

1800

1600

1400

—1200

—1000

—800

—600

—400

—200

Parameter
Title
Comment
(rigin
Owner
Site
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
C-OOX-B-67
new experiment
Varian

VIS
stu

pyriding

Yl

sZ2pul

408

]

20000

0.0000

. 2865
2016-0840TI0: 0608
0160810102 28.00
1004l

20010.2
4736
R
7788
B3k



e N S E = S5ge 5
53 o == SN ed —IE+09
|| A
—3E+08
—B8E+08
—TE+08
—GE+08
21 —ak+08
|
| : _
|
| —A4E+08
l |
|
| | —3E+08
—2E+08
—IE+08
~0
7 7 | I I I I |
= = n B g ESs 3 ! —[E+08
— -—_ i — -— 0o/ — S —
T T T T T T T i T ' ! ' !
a 0 -0 -1 20 -2a 30
fl (ppm)

Parameter
Data file Nerme

Title

Comment

[rigin

(wrer

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

C:/ Users/ cuichunxiao/
Desktop/ =4 %598/
667/ bcex-B-E11(1)/
pdata/ 1/ Ir

BEH

LXNMR Bruker Analytische
Messtechnik GrbH

root

drx400

a3

300.0

aring.lgy

Yo'

03

0.0000

R 3000

0.3%
2016-08-0T13 37-44
2016-0840T113 3200
|78 3R

a2821
-260720.4
1B
16384
788



—BE+08

2 % % % % % % % % % % % % i Parameter Value
T | | || | | | | | | | | [ata file Nerme C:/ Lkers/ cuichunxiao/
—GE-08 Desktop/ =%/
| 667/ b-cex-B-67H-
coupling (1)/ pdata/ 1/ 1
~BEOE it B/
- Comment
L5e+0g  Crigin [XNVR Bruker
Analytische Messtechnik
_ GrbH
—4E+08  [Owner root
L Site
08 Spectrometer  drx400
Author
Solvent Coo3

—4E+08

Temperature J0.0
Pulse Sequence  aring gy
21 L3608 Number of Scans 512
I » Receiver Gain 256
Relaxation Delay ~ 0.0000
Pulse Width 4.0000
| Acquisition Time 0,355
| —2E+08  Acquisition Date  2006-08-0TI% 37:19
| I L Modification Date  20(6-08 0713 37:00

| | |
b HS!Jectrurreter 1283
BqUEncy

r Spectral Width  SI2821

H{F+08  lowest frequency  -Z7479.83
Nucleus 118
AcquiredSize 16384

' L2+ 08

—ab+(7
Spectral Size 37788
—0
—-5E+07
—-IE+08
; : ; : ; : ; : ; : ; : ; : ; |
a 0 a -0 [ -20 74 30
fl (ppm)
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S189

Parameter
Title
Cormment
(rigin
Owner
Site
Spectrometer
Authar

Sulvent
Temperature
Pulse Sequence

Nurmber of
Scans

Receiver Gain

Relaxation
Delay

Pulse Width
Acquisition
Time
Acquisition
Date
Modification
Date

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
Acquired Size

Spectral Size

Value
cex-7-73H
xce-cl?

Varian

Vs

a3
Al
sZ2pul
8

K
1.0000

0.0000
40000

017-0310T220817
2017-010714:07:00
372

7834
T8

IH
2532
Gaadb



& 28 E5 8 85 =528 = I
& HH BES & = EREEE =
T ONTT NV o
45000
40000
| 35000
[
30000
22000
Il
20000
15000
1! i
—10000
|
—a000
| L
IJL J. | —[l
—-a000
——
130 120 10 100 90 80 T B0 al 40 30 20 0 0

fl (ppm)

Parameter
Title
Comment
[rigin
[wner
Ste
Spectrometer
Author
Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value
cox-7-73H-c

Varian

Vs

omel

cdol3

Yl

sZpul

1330

Al

1.0000

0.0000

1.307

2017-03- 01221240
20070301231 2:00
100.22

23000.0
14233
13
78
B3



. E g E % - % E E e Parameter Value
= | T -l_ -l_ _l_ -l— = i Data file Name G/ Llsarsﬂ:uinl?lrjnxian/
Desktop/ P54/
—BE+08 T-T3/ boox-T-T3/
L pdata/ 1/ Ir
~E08  Title T-73
- Comment
~BE+08  [rigin LXNVR Bruker A nalytische
L Messtechnik GmbH
—BE+08  Dwner root
- Site
—GE-08 Spectrometer drx400
r Author
POE 0 et HIR)
_ Termperature J00.0
k8 Pulse Sequence  aring.lgy
I Nurber of Scans 8
—4E+08

2 m Receiver Gain 778
I Relaxation Delay 00000

T nieWah 50000
| . Acquisition Time 0,312
I ' I Acquisition Date ~ 2017-03-2811%47-00
| | ' e Modification Date ~ 2017-03-28112:47-00
| i Spectrometer 178 8
I frequency
: B Sl Widh 05,3
i lowest frequency  -IB39R.3
T I8
-IE & Acquired Size 16384
: Spectral Size 37768
—ak+07
0
—-aE+07
I I I I [ =|' L
= =F] N 5 8B = = 5 =
= = = = = == = = <08
! T ! T ! T T T T T T T T T 1
a 0 a -0 [ -20 7a 30
fl (ppm)

S191



2 Z g EzEBg B B 8 8 2 Parareter
= o e s oo 2 = & == &8 = 09 —8E-+08 :
Data file N
| I I e e
5E+08
| rnn  Title
L Cormment
—BE+08  [rigin
L gEs0g  Owner
L Site
—B6E+08  Spectrometer
- Authar
~OE DB olvent
i Temperature
CEIE p Sequence
_ Number of Scans
2m R Receiver Gain
I L I Relaxation Delay
—4E+08 ,
Pulse Width
Acquisition Time
I | 3408
| I Acquisition Date
| 268 Modification Date
| | i Spectrometer
I frequency
| |
| L 9gs
208 Spectral Width
I Lowest frequenc
2608 e
Nucleus
| 08 Acquired Size
i Spectral Size
—ab+07
0
—-ak+07
—-IE+08
| - T - T - T - T - T - T - T - 1
0 a 0 a -0 -l 20 24 Kil]
fl (ppm)

Value

[t/ Users/ cuichunxian/
Desktop/ =4 %3/
T-131/ beox-1-T3-
coupling/ pdata/ 1/ Ir
T-731

[XNMR Bruker A nalytische
Messtechnik GrbH

root

drx400

o3

0.0

aring.lgy

294

8

0.0000

a0ooo

0412

017-03- 2811 47-57
017-03-281 24300
|78 3R

303.3
46383
1B
16384
788
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HEsEERz3SURAERSE = oz Sl Peeme e
e ——— i Title cox-7-8-b-H
Comment xce-SclZ
2400 [rigin Varian
- (wner
-2200 Ste
I Spectrometer vomrs
Author
—2000
Solvent (o3
I Temperature 230
—1800  Pulse s7pul
| Sequence
Nimberof 1B
_IEDD &EHS

L Receiver Gain 32

Relaxation ~ 1.0000
Delay

I Pulse Width  0.0000
L pop Acquisition 30000

1400

Time
i Acquisition  2017-04-09T1 21319
-0 Dete
| | Modification ~ 2017-04-08T0¢4 20: 00
| Date
=800 Spectrometer 377
| frequency
Spectral Width 71839
| —600
Lowest 183
| - frequency
400 Nucleus IH
|I | Acquired Sze 21532
I [ Spectral Sze B

| —200
, , J\ /JVQKLL. 1
i)




=z 5 S8 «=B8oz o & - Parameter Value
& B 28 BESeEs PSSy ] 32000 Title co-T-8-b-%
NG I\'\Ilk’ - Comment Ixj-2-34-C-H
[ —30000  Crigin Varian
- Owner
L8000 g
_ Spectrometer VTS
28000 p e
I Solvent el
24000 Temperature Zal
i Pulse Sequence sZpul
00 b fSeans 11238
i Receiver Gain Al
000 avetion iy 1.0000
i Pulse Width 0.0000
8000 Acquisition Time~~ 1.784a
I Acquisition Date 007-04-1123 3:16
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- Spectral Width 2550.2
I —12000  |owestfrequency 2720
r Nuclews K
—0000 A cquired Size 37768
r Spectral Size BAn3h
—a000
' 6000
I L
| | —4000
| Lo | 2000
L 1 |
" » L R . i
—-2000
7T T 7 T 1 7 1 "~ 717 "~ 1T 17 1 1T "~ 17 1T "~ 1T "~ T "~ 1T "~ T T 1T
200 190 180 m 160 1a0 140 130 120 10 I[fllﬂ(ppm) 0 80 i 3] al 40 30 20 0 1



= = 2 B 2 % - Parameter Value
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L Desktop/ =4 %54/
| 8F+08 1132/ boox-1-132/
| pdata/ 1/ Ir
T8 Title 1732
| Comment
Lge-0g Crigin LXNMR Bruker
| Analytische Messtechnik
—BE+08 tntt
| Owner root
| GE08 Site

L Spectrometer  drx400

L gE.pg Author

- Salvent (003

| —4E+08 Terperature  300.0

Pulse Sequence ~ aring.lgy

408 Nyrher of Scans 533

I ' Receiver Gain 724

608 Relavation Dlay 0,000

Pulse Width a0000

Acquisition Time 0,512

Acquisition Date  2017-03-28720: 00: 58
Modification Date  2017-03-2811 04:00

| Spectrometer |28 38
frequency

| Spectral Width 320513
Lowest frequency -16396.3

08 Nucleus 118

AcquiredSize 6384

| cr.qy Spectral Sze 37768
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Parameter
Data file Narme

Title

Comment

(rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Users/ cuichunxiao/
Desktop/ =4 %3/
1132/ b-cex-1-13-2-
coupling/ pdata/ 1/ 1r
1-132

LXNMR. Bruker
Analytische Messtechnik
GrbH

root

drx400

a3

J00.0

aring.lgy

88

1143
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aooon

0.412
2017-03-28113 523
2017-03-28112: 5200
178 38

J04.3
4638 3
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P\ i | L0 Detafledeme G/ Lkers/
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- cex-7-24- -1 fid/ fid
~280  Title oox-7-24 -
r Comment Std pratan
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- Owner
~240 G
I Spectrometer  vonrs
0 Author omel
I Sclvent (IR
20 Temperature  20.0
I Pulse Sequence  sZpul
1ol Nurmber of Scans 12
I Receiver Gain 38
% Rlocation ey 1.0000
I jg Mselidh 00000
i Acquisition Time - 30000
- Acquisition Date  20(6-1-14T17:1% 45
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Parameter Value

DatafleNeme G/ Lsers/
Administrator/
Desktap/ 7~ 0%/
T-24-a/ -
COX-7-24-C fid/ fid

Title LOX-T7-24-C

Comment new experiment

(rigin Varian

Owner

Ste

Spectrometer  vinrs

Author stu

Solvent cdcld

Temperature 780
Pulse Sequence  sZpul
Nurmber of Scans 792

Receiver Gein B0
Relaxation Delay 20000
Pulse Width 0.0000

Acquisition Time 1. 2845
Acquisition Date  2016-/1-1BT0% 48 43
Modification Date  2016-1-16T10: 03 00

Spectrometer 1003l
frequency

Spectral Width ~ 75510.2
Lowest frequency -1681.1
Nucleus 1L
AcquiredSize  377R8
Spectral Sze B3adB



3 £3 g B = I 538 ES Parameter Value
= i ”l“ i T i T SI i = 908 DetafleMeme G/ lkers/
Adrministrator/
L Oesktop/ P4 %54/
T-24-a/ 2017060b-
g8 ;:nx-7-24-|/ 1/ pdata/ 1/
;
L Title 2012060b-cox-7-24-
Comment
~E08 rigin LXNMR. Bruker
Analytische Messtechnik
- GrbH
Owner root
—BE+08 Ste
I Spectrometer drx400
Author
—ab+08  Solvent Coo3
Temperature J0.0
i Pulse Sequence  aring lgy
I | | | | 4E08 Nomber of Scans 48
| Receiver Gain 32
| | ' L Relaxation Delay ~ 1.0000
| Puse Width 50000
I ~3E08 pcqisitionTime 0,512
I Acquisition Oete ~ 2016-11-15720: 2319
Modification Date 201 6-11-10714: 20: 44
| 9r.q  Spectrometer  IZB3
frequency
L Spectral Width 320513
lowest frequency  -IB4I8
FIE08 Nicleus 118
Acquired Size 16384
I Spectral Size R4
—0
S S | I ) I Iy |
— e = o ca =
= = T 2 S 33EZ = ~IE+18
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—BE+08 Parameter
Data File Narme

—of+08
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—4E-+08

Comment
(rigin
—4E+08

Owner

Ste
Spectrometer
- Author
Salvent

Temperature

—4E+08

—3E+08

Pulse Sequence
| 9p.gg Number of Scans
Receiver Gain
Relaxation Delay
L 9.8 Pulse Width
Acquisition Time
Acquisition Date
—2E+08 Modification Date

Spectrometer
frequency

L {F+08 Spectral Width
Lowest frequency

Nucleus
—0E+07 Acquired Size
Spectral Size

-0
fl (ppm)

Value

[/ Lsers/
Administrator/ Desktop/
FEER/ T-2-a/
2012060b-cox-T-24--
coupling/ 1/ pdata/ 1/ 1

2012060b-cox-7-24- -
coupling

[XNVIR Bruker A nalytische
Messtechnik GmbH

root

drx400

o3

J00.0

aring.lgy

0

178

1.0000

a0oon

0.4
201E1-15T20:3:12
2016-1-10114:20: 34
178 38

309.3
6438
1B
16384
37788
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Parameter

[ata file Narme

Title

Comment

[rigin

(wner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Users/
Administrator/ Desktop/
e/ 1-a/ -
COX-7-24-\Efid/ id

LOX-T-24-1F
MEw experiment
Varian

vinT's
stu

cdol3

R0

sZpul

8

4

1.0000

0.0000

20972

Z016-1-{6T10: 04:30
Z016-1-{6T10: 0500
Je0l

125000.0
16321
1%
26044
260144
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B3 8 5B = Parameter Value
NN 3 T 7 T Datafleeme G/ Lers/
00 Administrator/ Desktop/
PR/ T2
r cex-7-24-b-H fid/ fid
000 Title cex-7-24-b-H
Comment
I (rigin Varian
—900  DOwner
I Site
Spectrometer  vorrs
600 Authar omel
- Salvent o3
. Terperature 7220
Pulse Sequence  sZpul
r Nurrber of Scans 16
600 Receiver Gain 48
Relaxation Delay  1.0000
' Pulse Width 0.0000
| cop Acquisition Time 30000
Acquisition Date ~ 2017-02-27T21: 44:02
Modification Date  2017-02-27T13 4200
—400  Spectrometer 39172
frequency
[ Spectral Width  7IR33
300  lowest frequency -7930
i Nucleus IH
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Parameter

[ata file Name

Title
Comment
[rigin
(wrer
Ste

Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date

Modification
[ate

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
Acquired Size
Spectral Size

Value
C:/ Users/

Administrator/
Besktop/ =4 %548/
T-24b/ cox-T-24-b-
c.fid/ fid

cox-T-2-bc

Varian

vinT's
ol

odel3

al

sZpul

1445

&0

1.0000

0.0000

1.307
M7-02-72:47-28
207-02-723 0600

100.32

29000.0
14281
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Parameter
Data file Name

Title

Comment
[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Mudification Date

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
Acquired Size
Spectral Sze

Value

[/ Users/
Administrator/
Besktop/ P4 %icde /
7-24-b/ 20120606
cox-7-24-2-4-0108/ 1/
pdata/ 1/ 1r

20170606-
cox-7-24-241-0105

[XNMR Bruker
Analytische
Messtechrik GrbH

root

drx400

(a3

J00.0

aring.lgy

]

2R

0.0000

anooo

0.412
2017-01-05T720: 3314
2017-01-06T07: 57. 38
IR 3B

32043
63|

1B
| B34
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= = 2 BB = = § E g Parameter Value
=7 °|° T ”l“ 1 =| T T T Detafleare L/ lers/
_ Adrministrator/ Desktop/
FEER/ T2
—8E-+08 2012060b-
cox-7-24-H 0105
L coupling/ 1/ pdata/ 1/ 1r
Title 2012060b-
LTE+[IR cex-7-24-7--01 05-coupling
Comment
r [rigin [XNVR Bruker Analytische
Messtechnik GmbH
~BE08  [yngr root
Ste
Spectrometer drx400
L SE+[8 A Uthl]l"
Solvent (o3
- Temperature J0.0
Pulse Sequence  aring. lgy
B8 Nher ofSans 77
Receiver Gain 26
Relaxation Delay ~ 0.0000
2608 Pulse Width 20000
| Acquisition Time - 0.4l12
L Acquisition Date ~ 2017-01-05720:40:18
Modification Date ~ 2017-01-0BT07: 57-30
26«08 Spectrometer 17838
frequency
- Spectral Width ~ 3204.3
lowest frequency  -1763R 1
B8 Nleus 118
I Acquired Size 16384
Spectral Sze R4
—0
—-IE+08
T - T - T - T - T - T - T - 1
a 0 a -0 1a -20 2a 30
fl (ppm)
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Parameter
Data file Narme

Title

Comment

(rigin

Owner

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

G/ Lsers/

A dministrator/ Desktop/
FEpEAE/ 11/
cox-T-24-b-Ffid/ fid

cox-7-24-b-F

Varian

vinrs
oel

HHS

Yol

sZpul

il

48

30000

0.0000

1.3
007-02-2N2:42.37
2007-02-2m347.00
S76.08
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-TT2.2
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13072
260144
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Parameter
Data file Narme

Title

Comment

(rigin

Owner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Users/
Administrator/
Desktop/ F= 4 %idiE/
T-42-a/ cox-1-42-a.fid/
fid

cox-7-472-a

Std praton

Varian

VIS
omel

(a3

0.0

sZ2pul

12
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1.0000

0.0000

aoooo
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Parameter
[ata file Name

Title

Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nuclews
Acquired Size
Spectral Sze

Value

[/ Users/
Administrator/
Desktop/ F=4%d/
T-47-a/ cox-T-47-a-

C fid/ fd

cox-7-472-a-C

Std carbon

Varian

VIS
omel

cdol3

0.0

sZ2pul

17268

3]

|.0000

0.0000

13003
2007-01-16123 30: 27
2017-01-1BT23 21: 00
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Parameter
Data file Narme

Title
Comment

(rigin

Owner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Oate
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ lsers/
Administrator/
Besktop/ P4 %icdie /
T-47-a/ 201 2060b-
cex-7-42-a/ 1/ pdata/
I/1r

201 2080b-cex-T7-42-a

(XVR Bruker
Analytische
Messtechnik GrbH

root

drx400

(a3

0.0

aring.lgy

a2

18

1.0000

a0ooo

0.312

2017-01-BM1 343 22
2017-01-16T13 53 56
IR 3B

303.3
6316
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Parameter
[ata file Nerme

Title

Comment
[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Lsers/
Administrator/
Besktop/ =4 %4/
T-47-a/ 201 2060b-
cex-7-42-a-coupling/ 1/
pdata/ 1/ Ir

2012060b-cox-7-42-a-
coupling

(X\VR Bruker
Analytische Messtechnik
GrrbH

root

drx400

(oo

J00.0

aring.lgy

)

32

1.0000

anooo

0.412
2007-01-16T1 % 46 33
2007-01-16113 53 52
|78 38

J04.3
16316
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7788



Shanghai Institute of Organic Chemistry S0 1 101 19 16:20:21 2018 (GMT+08:00)

SIOC
a0
80 | §
2
70 S ' e i
o = 5 5 5o
60 . ¥ s o R 8
g 2 g o s .-
¥ 5p - " 2 L& g | w
= & g ® =l &
¥ 4 T . = o
T & 3 F CHNR"
7! ' 3
30 Elel 8 b
o = = R
= § (B : -] § 0
2':' g 1 .'.g E
10 . v &
% =
0 =
4000 2000 1500 1000
8 (em-1)
Frdhd o 32
R MmO 32
frii#:  4.000
CCX-7-42-a 2015806 1S FHEME: 1.0

MR 0.6329

S215


qiuzaozao
图章


[d=N===r] =
[SE=—=R=c] =
o g cg ~r

2.368

—1352

—1.256

—380

—360

340

—320

—300

—280

—260

—240

—220

—200

180

160

140

—120

—100

0.0

43

a0

Parameter Value

Datafle Neme [/ Lsers/
Administrator/
Desktop/ 7= 4%k
5/ T42-0/ cox-T-42-
b.fid/ fid

Title cox-7-42-b

Cormment Std proton

[rigin Varian

[wner

Ste

Spectrometer  vnmrs

Author oel

Solvent Coo3

Terperature ~ 20.0

Pulse Sequence  sZpul

Nurmber of 16

Scans

Receiver Gain 42

Relaxation Delay 1.0000

PulseWidth ~ 0.0000

Acquisition 30000

Time

Acquisition — 2017-01H3121:43 37

Date

Modification ~ 2017-0(- 3713 50: 00

Date

Spectrometer 400,03

frequency

Spectral Width 72204

Lowest -H37

frequency

Nucleus IH

Acquired Size 21676

Spectral Size  Bodb



T
200

2 e S8R Begg = g
5 8BS =Ec BE R e &= o 43000
[N VS
40000
35000
I 30000
25000
20000
15000
' | 10000
| i
| L5000
| 1 |
]I r JJ“ _IAJL 2l _[I
-————
90 180 m IED 150 14D 130 120 ] 00 90 80 i il 50 40 30 20 0 0

fl (ppm)

Parameter Value

DatafleName G/ Lkers/
Administrator/
Desktop/ 7= %54/
T-42-b/ cox-T-43b-
c.fid/ fid

Title cox-T-43-b-c

Comment Std carbon

[rigin Varian

(wrer

Ste

Spectrometer  vnrs

Author omel

Salvent cdel3

Temperature 20.0

Pulse Sequence  sZpul

Nurrber of Scans 13520

Receiver Gain &0

Relaxation Delay  1.0000

Pulse Width 0.0000

Acquisition Time 1. 3005

Acquisition Date  2017-0Z-B121: 48 47

Modification Date  2017-02-16122:28 00

Spectrometer 100,60

frequency

Spectral Width 243098

Lowest frequency -IB766

Nuclews 1L

AcquiredSize 3875

Spectral Sz Baadh



& S 8 & =8 % Parameter Value
3 i T 7 T = D hafedme G/ lbers/
- A dministrator/ Desktop/
| pE.8 PR T4
201 2060b-cex-7-42-6/ 1/
- pdata/ 1/ Ir
| gr.pg Title 201 2060b-cex-T-42-5
| Comment
| cr8 (rigin (XNVR Bruker Analytische
Messtechnik GrbH
I Owner root
—4E+08  Ste

- Spectrometer drx400
L 4F+R Author

Salvent o3
| Temperature J00.0

Pulse Sequence  aring gy

Nurber of Scans 1000
P08 Receiver Gain T4
30 - Relaxation Delay 00000
| or.ng  Pulse Width a.0000
| I Acquisition Time -~ 0.5012

| Acquisition Date ~~ 2017-01-(BT20:17: 44

I Modification Date ~ 2017-01-6713 5340

I I Spectrometer 17838
| 26408 frequency

Spectral Width 32043
lowest frequency  -B39H6
Nucleus 118
Acquired Size 16384
3k 07 Spectral Size 32768




- 2 3 5 B S z B8 E % {09 Parameter Value
o o5 = 2 o = 2o RN I DatafleMeme [/ Lsers/
| | | | | | || | | Administrator/ Desktop/
—IE+09 FEEAR/ T4
L 201 2060b-cox-T-42-b-
coupling/ 1/ pdata/ 1/ 1r
T g 2012060 o T4
r coupling
—E+09  Comment
- (rigin LXNMR, Bruker
Analytische Messtechnik
—IE+09
GirbH
i Owner root
—3E+08 Site

Spectrometer  drx400

Authar

Solvent (1 IR

Temperature 300.0

Pulse Sequence  aring.lgy

Number of Scans B9

Receiver Gain 382

Relaxation Delay  0.0000

Pulse Width aooon
Acquisition Time 0,512

Acquisition Dste ~ 2017-01-16T20: 23 50
Modification Date  2017-01-16113 53 46

Spectrometer 17838
frequency

Spectral Width 320813
Lowest frequency -1633 6
Nucleus 118
AcquiredSize 16384

Spectral Size 37768

fl (ppm)
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qiuzaozao
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N = & i = = Parameter
TS =3 o = i I Data Fle Nare
—260
~20 Title
- Comment
220 [rigin
I [wner
o0 Ste
I Spectrometer
Author
B Solvent
r Temperature
60 Pulse Sequence
I Nurrber of Scans
0 Receiver Gain
Relaxation Delay
I Pulse Width
~120 Acquisition Time
- Acquisition Date
00 Modification Date
Spectrometer
_ frequency
80 Spectral Width
- Lowest frequency
B0 Nicleus
I Acquired Size
Spectral Size
| =40
| | |
J P
T T T I
= ~ o3
= &~ &5 90
o o -—
T 1 T T T T T~ T T~ T T~ T T~ T T~ T "~ T T T T T T T T T T T T T T T T T T T T T T 1
0.0 94 a0 8 80 Ta 1 B.a 6.0 0.0 all 4o 40 3.0 30 14 20 1o 10 0a 00 ik}

Value

[/ Lsers/
Administrator/ Desktop/
FEEE/ 1-38/ -
COX-7-38+.fid/ fid

LK T-3

Varian

VIS
stu

cdcl3

yall

sZpul

16

Rl

1.0000

0.0000

37768
2016209108 1 4B
201642-09T0% 17-00
M

10000.0
0024
H

788
B3k



45000

T
200

2 B 28 =5 SegZ % B
| | [ N |
|
|
|
' [
|
|
|
| | |
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 m ] 50 140 130 120 fio 00 o 80 il 50 40 30 20 0
fl (ppm)

S222

Parameter Value
Data fileNare  G:/ Lsers/
Administrator/
Desktop/ 4%
40000 2/ 11/
cox-7-36--C fid/ fid
Title cox-7-36--0
3a000 Lot
[Figin Varian
(wrer
Ste
30000 Spectrometer  vamrs
Author ol
Solvent cdeld
Temperature 2.0
~2a000 e Sequence  sZpul
Nurrber of Scans 17763
Receiver Gain G0
20000 Relaxation Delay 1.0000
PulseWidth ~ 0.0000
Acquisition ~ 1.3000
Time
5000 Acquisition Date 201G ZAZT231815
Modification 2016242123 28 00
[ate
Spectrometer 100,52
frequency
10000
Spectral Width 24003 8
Lowest -{404.4
frequency
o0 Nicleus 13
Acquired Sze 31863
Spectral Sze  Baodh
B



-8E+08

&z § é E § % > % 2 | Parameter Value
1 N [ Mol C/lkers/
Administrator/ Desktop/
I FE st/ T-36/ b-
—Te+08 cex-7-36/ pdata/ 1/ 1
- Title T-&
—BE+08  Comment
- (rigin LXNMR, Bruker
—BE+08 Analytische Messtechnik
L GrrbH
| grogg  wrer root
I Site
| cregg Spectrometer  drx400
L Authar
-4F+08  Solvent (o3
L Temperature  300.0
-4f+08  Pulse Sequence  aring. loy
- Nurber of Scans 166
4f+08  ReceiverGain 728
- Relaxation Delay  0.0000
| | 36«08 Pulse Width aoooo
| | | L Acquisition Time 05112
| I 7+08  Acquisition Date 20161 2-09720: 53.47
I | | - Modification Date - 2016-2-04T14:00:00
-2F+08  Spectrometer 178 3B
I frequency
| op.gg  opectral Width  3204l.3
I Lowest frequency 163315
| ipepg Nocleus 118
I AcquiredSize 16384
| cpgy  opectralSze 768
A ™ " i " i
—-5E+07
IR N B N | i
= = 8 z = =258 8 B 8
T - T - T - T - T - T T T ;
a 1 -a -0 -l -20 -Ia
fl (ppm)

S223



—IE+03

—IE+09

—IE+03

—3E+08

—8E+08

—TE+08

—BE+08

—ob+08

—4E+08

—aE+08

—2E+08

—IE+08

2 E & S EE8 B EE g8 g B
& 2 = 522§ =2 e B o=
o e
|
| | |
|
|
| B |
|
' |
I . | . | i : . | |
0 5 10 e 7 >
f (ppm)

Parameter
[ata file Nerme

Title

Comment

[rigin

(wner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

C:/ Users/ Administrator/
Oesktop/ =4 %548/
7-36/ broox-7-364-
coupling/ pdata/ 1/ r
T3

[XNVR Bruker Analytische
Messtechnik GmbH

root

drx400

Acetone

300.0

aring.lgy

24h

24h

0.0000

20000

0.312
01612-09121: 03 2
20161 2-09114: 0300
178 38

3043
16333
1B
16384
788
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% REERIRSE = I = = 800 Parameter Value
bty 79 T 7 - DatafleNeme  cox- 74532 id/ fid
Al Title cox-T-4a-3-2
L Comment
—700 (rigin Varian
- Owner
—6al Ste
r Spectrometer VIS
—G00 Author orel
- Salvent (003
—0a0 Temperature yaxl
- Pulse Sequence  sZpul
500 Nurrber of Scans 12
L Receiver Gain 40
L 450 Relaxation Delay  1.0000
L Pulse Width 0.0000
400 Acquisition Time 30000
I Acquisition Date 20182+ 7TI0:15:35
| ac Modification Date 201841 2-17T02:17:00
| Spectrometer  SH472
frequency
P Sl Wit 7738
I Lowest frequency  -11BRY
230 Nucleus I
' AcquiredSze 22777
200 Spectral Sze B33
a0
| 100
| | L
| —all
Lt
7' T i
=8 =2 3 il
— T T 1 T T~ T T T 17 T "~ 17 "~ 1T T 1T T "~ 1 "~ T T T T T T T T
90 g a0 Ta 1a B0 .0 a.a all 4a 40 3.0 3.0 24 20 1o 1.0 0a 0o -0
il (ppm)



Parameter

[ata file Name

—TE+08

—BE-+08
- Title

—BE+08
Comment
[Figin
—BE+08

| cr.g [wner

Stte

Spectrometer
R Author
Salvent
~4E+08 Temperature
L Pulse Sequence
| 4p.g Nuber of Scans
Receiver Gain
Relaxation Delay
—3E+08 .
Pulse Width
Acquisition Time
—2E+08 Acquisition Date
L Modification ate

| 9F.8 Spectrometer
frequency

Spectral Width
2608 |oygst requency
I Nucleus

HF+08 Acquired Size
Spectral Sze

—oE+07

T
200

2 B =B 88 NE8S S 3
e = S~ e = EEES =g= 3
| | | \/ N Y |
|
I
|
[
|
| | |
L A
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 il 160 1a0 140 130 120 10 100 90 80 B0 al 40 30 20 0
l (ppm)

S227

Value

7201 7060ceee-
cox-7-4a-32/ 3/
pdata/ 1/ Ir

2012060ccce-
cox-7-43-32

(X\VR Bruker
Analytische
Messtechnik GrbH

root

drx400

(oa3

2510

z0dc

2802

37768

20000

4.0000

0.9306

M HTIZ3 305
283 316
100.6

3.3
563 0
R
7788
B3k



3460

-3.808

—-I0.108

—-11.382

—-14.914
—-12.700

3.23

2.53

-21403

—ob+08

—4E+08

—4E+08

—4E+08

—3E+08

—2E+08

—2E+08

—2E+08

—IE+08

—ab+07

-0
fl (ppm)

Parameter

Data file Nerme

Title
Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nuclews
Acquired Size
Spectral Size

Value

2012060b-cox-7-43-32/ 1/
pdata/ 1/ Ir

2012060b-cex-7-43-32

(XNVR Bruker Analytische
Messtechnik GmbH

root

drx400

TH

J00.0

aring.lgy

32

0.0000

20000

0.4260
008212 20: 54
I812-TT4:2318
178 38

.0
9606 4
1B
16384
7788



3443

—-3.266

—-4.371

—-04%5
—-07a0
—-I1963

—-14.286

—-la4al
—-[6.405

447
3.6l

[.44 —

—-20722

—-218%5

—4E+08  Parameter
Data file Narre

Title
—4E+08

Comment
(rigin
—4E+08
(wrer
Site
Spectrometer
Author

—3E+08

- Salvent
Temperature
~2E+08 Pylse Sequence
Number of Scans
Receiver Gain
n Relaxation Delay
Pulse Width

Acquisition Time

—2E

Acquisition Date
—2E-+08 Modification Date

Spectrometer
- frequency

Spectral Width
~IE+08 | owest frequency
Nucleus

Acquired Size

| cr Spectral Sze

-0
fl (ppm)

Value

201 2060b-cox-7-43-3-2-
coupling/ |/ pdata/ 1/ 1

2012060b-cox-7-43-3-2-
coupling

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

TH

J0.0

aring. lgy

121

203

0.0000

a.0000

0.4260
MBHHTTZ: 2212
B TTI4 2317
|78 38

SHAH. 0
96064
1B
16384
7788
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qiuzaozao
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280

| == 2l
240
290
200
180
15D
140
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10D
180
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I -
| ' =40
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o Jo L,
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fl (ppm)
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Parameter
Data file Narme

Title

Comment

[rigin

Owner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

[/ sers/ A dministrator/
Desktop/ F= 4 %idE/
T3/ eex-TH3HA-2 fid/
fid

cox-TH3H--2

Std proton

Varian

VIS

omel

(o3

0.0

sZpul

12

)

1.0000

0.0000

30000
2007-01-43721: 52: 38
2017-014 37113 5300
400.08

T4
-840
H
2676
B33k



Parameter
40000 Data file Narre

3000 e

Comment
(rigin
Owner

30000
Ste

Spectrometer
Authar

| oei00 Salvent
Temperature
Pulse Sequence
Nurmber of Scans

oo Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width

12000

Nucleus
Acquired Size

Spectral Size
—al00

s ES 28 Bmgsid =¥ B

=g~} [Fefee] &3 83 ETEL==5=2 N5 G 2]

Y | Y Ve ~ |

|
|
| ' '
I

L] , I i A
T T T T T 1 T T T T ™ T T T T T T 1 — T T T T T T
200 190 180 il 160 lal 140 130 120 i1 II?II]( ) 0 80 il il all 40 30 20 10

ppm

LLLLEPY frequency

Value

L/ Lkers/
Administrator/
Desktop/ 7= %$3E/
T3/

cox-7H 3 -2L fid/ fid
cox-THHA-2C

Std carbon

Varian

vinrs

oel

cdol3

0.0

sZpul

14412

]

1.0000

0.0000

1.3005

2017011 37122: 04:00
2007-01-1 31231700
100.60

24038
6728
13
3873
B3



HIE+09
Parameter

- Data file Narme

—3E+08

Title
—8E-+08 Coment

- (rigin

—TE+08 Dner
Site
Spectrometer
—BE+08A uthor

Solvent

Temperature
-5E+08 Pulse Sequence

Nurmber of Scans

Receiver Gain
| 4f.pgRelaxation Delay
Pulse Width
Acquisition Time
Acquisition Oate
Modification Date

- Spectrometer
frequency

2B+ 08 Spectral Width
Lowest frequency

—3E+08

Nucleus
—IE+08 Acquired Size
Spectral Size

= [ = == =F]
2 = = 5 £ 88 B
1 | o I
|
|
|
' |
| |
| |
g A
d I AL A Ay,
; I
[ [ [ ul—_| [
oca = =
[ T T T T T T T
0 0 -0 -l -20 -2a
fl (ppm)

S233

Value

[:/ Users/ A dministrator/
Desktop/ 7= %idE /
TH3H/ 2012060b-
cox-7-$H--2/1/ pdata/ |/

Ir

201 2080b-cex-H3H-2

[XNVR Bruker A nalytische
Messtechnik GrbH

root

drx400

(o3

J0.0

aring. lgy

&

32

0.0000

a0000

0412
2017-01-16T20: 32- 25
2017-01-6T13 53 28
7838

J03.3
16336
1B
16384
7788



= 2 s z § Ee g 28 2 2 =
| [N ) R N
|
|
|
| | |
|
Lo | |
|
[ T I T I T I T I T I T I I
0 5 0 5 0 5 20 25
fl (ppm)

Parameter
[ata file Name

Title

Comment
[Figin

(wner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

[/ lsers/
Administrator/ Desktop/
FE AR/ THEH/
2012060b-cox-7- 3 -2-
coupling/ 1/ pdata/ 1/ Ir

2012060b-cex-7- H--2-

coupling

LXNMR Bruker
Analytische Messtechnik
GirbH

root

drx400

(a3

0.0

aring.lgy

45

32

0.0000

aoooo

0.312
2017-01-16T20: 26 44
2017-01-1BT13 53 34
|78 38

303.3
6316
il

| B384
788



B2 3200 Parameter Value
<=5 - [ata file Name G/ Users/ A dministrator/
~ 3000 Desktop/ 7= %4/

| T3/ cox-TH3H- -2 fid/

—2800 i

| Title cox-TH3H--ZF

00 Comment Std Auorine

L [rigin Varian

L o4on Owner

- Site

~2200  Spectrometer VTS

I Author

700 et o3

i Temperature 0.0

Pulse Sequence sZ2pul

R0 Nurber of Scans 40

I Receiver Gain ]

| ygp  Relaxation Delay 1.0000

L Pulse Width 0.0000

L pon AcquisitionTime — 1.0000

- Acquisition Date — 2017-01-15722:01: 58
1000  Modification Date ~~ 2017-01-13114:03.00

- Spectrometer JIE 3
800 frequency

- Spectral Width mnT
—600  lowest frequency  -1Z23%7.4
- Nucleus ¥

400 Acquired Size 773

I Spectral Size a24788
—200

r— 1.+ T 1 1 1 1 1 1 "~ 1T 1 ~ T " T " T "~ T " T T T " 1
-0 -20 -30 -40 -0 -50 -0 -80 -0 -00 -0 -20 -30 -40 a0 -IE0 -l -180

fl (ppm)
S235

T
-0 -200
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100
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90

80

1758.0

1848.6

70

1937.1

4344

60

2925.6
B78.8

30818
1318.4
455.1

50

5747 547.21
86

508.6

3211.8
947.0
820.8
| 8378

%l #

40

£76.4

970.1

30

3044.2
1064.8

597.2

5329 504

1588.7
725.3
+ 626.3

740.3
560.2 |

20

1634.1
12630
1157.0
1093.7

10

2577.3
14771
1447.0
12456
1196.8
10226 rn =
1006.7 5911
810.2
783.8

14491.5

1261.0

-10 !
4000 3000 2000 1500 1000 500
¥ (cm-1)

FEdhd ot 32
R 32
i 4.000
FHMa: 1.0
A 0.6329

ccx-7-13-1 2015806 js

S236


qiuzaozao
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1m
1238
7238

.36 <

£.986
6.965

% |

6.848

6.829

— 2825

— 2496

r Parameter
=380 Data Fle Norme

1235
-0.000

" Title

Comment

[Figin

(wrer

—280  Site
Spectrometer
Author

Salvent

L Temperature
—720  Pulse Sequence
- Nurrber of Scans
~200 Receiver Gein
Relaxation Delay
Pulse Width
g0 Acquisition Time
- Acquisition Date
~H0 Modification Dete

Spectrometer
frequency

Spectral Width

Lowest
frequency

Nucleus
L 60 Acquired Sze
- Spectral Size

0.0

Value

[t/ Users/
Administrator/
Besktop/ F= 4 %8/
1-3+/

cex-7-0-3H fid/ fid
cox-7-3-3H

Std proton

Varian

VIr'S
omel

(oa3

0.0

sZ2pul

12

K3

|.0000

0.0000

30000
01642-22122:06: 37
2016 2-2211407-00
400.03

T84
-Ba3

I
21676
Basdh



% % 8 o8 e SRS & B Parameter Value
= B5E a5 REER o = ooy Detefletere B/ Lkers/
Y | I\'\Ik - Administrator/ Desktop/
I L FEEAR/ 1-3H/
oox-7-33-36 fid/ fid
—43000 Title oox-1-31-80
Comment Std carbon
I (rigin Varian
| 4opon Owner
Ste
I Spectrometer  vonrs
| 2coop Author omel
Salvent cdold
I Temperature 0.0
20000 Pulse Sequence  sZpul
Number of Scans 13848
- Receiver Gain 60
- Relaxation Delay ~ 1.0000
Pulse Width 0.0000
- Acquisition Time ~ 1.3005
Acquisition Oete 20161 2-22122-07: 38
20000y offceton Dete 2016 2-27172 .00
| I Spectrometer 100.60
frequency
15000 Spectral Width 245098
Lowest frequency  -IB7R.5
I Nucleus (R
| oop AcouiredSze 3875
I Spectral Sze Baa3h
|
' 5000
|
| -
Aol JJL J. - l )
—-a000
T 7T 1 T 17 1 1 17 1T "~ 17 T~ 1T "~ T "~ T T 1T "~ T "~ T T T T~ T T T
200 190 180 m |60 1a0 140 30 120 0 I%D(ppm) 0 80 T 60 a0 40 30 20 0 0



= = 2 e & 5 s B B8 I
| [ T B
-0F+08
- 8E+08
T8
L8
-5E+08
- 4E+08
|
| | L 3E+08
|
| | | I
|

l -7E+08
IE+08

-0

L U T T | |
= = B8 B 8= s 5 e
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l (ppm)
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Parameter
[ata file Name

Title
Comment

[Figin

(wner

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

G/ Lsers/

Administrator/ Desktop/
PR/ 1-3 / b
cox-7-03-3/ pdata/ 1/ 1r

T3H

LXNMR Bruker
Analytische Messtechnik
GrbH

root

drx400

(003

J0.0

aring. lgy

]

25k

0.0000

a0000

0412

2B Z-23121:14: 8
20 B 2-23M 41500
17838

309.3
-B43L.6
1B
16384
7768



0333

—-I0.796

5 B % 8
| |
|
|
| |
T T T
- -0
fl (ppm)

[ T ~ = R - B
E_EE_B%EEE
5 o = & = o

|
|
|
|
|
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T T T

Parameter
Data file Narre

Title
Comment

(rigin

Owner

Ste
Spectrometer
Authar

Solvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value

[/ Lsers/
Administrator/
Desktop/ F=4 %4/
T-35/ breex-T-353
coupling/ pdata/ 1/ Ir
T-3

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

(o3

300.0

aring.lgy

23

18

0.0000

4.0000

0.4280

0B 2-2312:17:02
20161 2-23714:17:00
IR 3R

3B4H.0
206419
1B
16384
788
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Parameter
[ata file Name

Title

Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width

Value
G/ Users/

Administrator/
Oesktop/ =4 %59/
633/ cox-6-93-2-. fid/
fid

cox-BO3H

Varian

vonrs

a3

2.0

sZpul

8

K]

1.0000

0.0000

30000
-T2
20161-1970518.00
372

1833

Lowest frequency -794.7

Nucleus
Acquired Size
Spectral Size

H
2517
Bk



3000

g % % g E% B8 % % Parameter Value
T T T =| L:l_|":l_| R‘iﬁ T ur [ata file Narre C:/ Users/ Administrator/
2800 Desktop/ =4 %54/
L B89/ cox-6-93-2-00C fid/
fi
—2600 d
Title cox-33-2-0CC
I Comment
2400 [Figin Varian
I Owrier
~20 g
I Spectrometer s
~2000 ) thr orel
" Salvent cdol3
—1800  Temperature 2.0
- Pulse Sequence  sZpul
L pop Number of Scans 240
L Receiver Gain &0
400 Relaxation Delay ~ 1.0000
i Pulse Width 0.0000
oD Acquisition Time 13000
| Acquisition Date 2016+ 0-07T1 8 44: 35
I Modification Date 2016+ 0-07T10: 54:00
100 Spectrometer 100.52
- frequency
I | Lgo0 Spectral Width  Z5000.0
L lowest frequency 14316
600 Nucleus K
| Acquired Size 32500
| Spectral Sze B3k
—400
I -
|
—200
MWWWWMWM -0
—-200
T 1 17 *~ T *~ T T~ T T~ T *~ T T~ T T~ T T~ T T~ T T T T~ T T~ T T T T~ T T T T T T T
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ppm.
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Parameter
[ata file Name

Title
Comment

[Figin

[wner

Site
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurmber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Sze

Value

C:/ Users/ Administratar/
Besktop/ =4 %548/
653/ 701 2060b-
cex-B-93-2/ 1/ pdata/ 1/ 1r

2017060b-cex-5-93-2

(X\VR Bruker Analytische
Messtechnik GrbH

root

drx400

(03

J00.0

aring.lgy

2k

2

1.0000

0000

0.912
2016-09-08120: 00: 30
2016-09-08M13 134
|78 38

3043
-B400.3
1B
16384
7788
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Parameter
Data file Name

Title

Comment
(rigin

Owrer

Site
Spectrometer
Authar

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Oate
Modification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nucleus
Acquired Size
Spectral Size

Value
C:/ Users/

Administrator/
Besktap/ 7%/
653/ 201 2060b-
cex-B-93-2-coupling/ 1/
pdata/ 1/ Ir

2012060b-cox-B-93-2-
coupling

LXNMR, Bruker
Analytische Messtechnik
GrbH

root

drx400

(o3

J0.0

aring.lgy

256

R1)

1.0000

a.0000

0.al12
2016-03-08T20:10: 4
2016-03-08T131%45
|28 38

J04.3
-B400.3
1B
1634
37788
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Parameter Value

DatafleNeme [/ Users/
Administratar/
Besktop/ P4 %53/
6100/
cox-5-00-4-H fid/ fid

Title cox-5-00-4-H

Comment

(rigin Varian

Owner

Site

Spectrometer  vonrs

Author omcl

Solvent Coas

Terperature 720

Pulse Sequence  sZpul

Nurrber of Scans 8

Receiver Gain 3B

Relaxation Delay 1.0000

PulseWidth ~ 0.0000

Acquisition Time 3 0000

Acquisition Date  2017-02-07T21: 23 52
Modification Date 2017-02-07T13 24: 00
Spectrometer 38472

frequency

Spectral Width 71838
Lowest -T%.8
frequency

Nucleus IH

AcquiredSize 21552
Spectral Sze B35



§ % % 5 3 E = BEss = 2000 Parameter Value
2= MmN NEE EREE & - ) -
ki Lo e e
3000 BADD/ cox $100-4C it/
- fid
—2800  Title cox-B 00-4-I0
- Comment Std carbon
—2600  Crigin Varian
- (wner
—2400  Sitp
i Spectrometer Vs
~2200 ) g ol
h I Solvent cdel?
2000 Temperature .0
I Pulse Sequence sZpul
1800 Nyrber ofScans 800
r Receiver Gain B0
600 Relaxation Delay ~ 1.0000
" Pulse Width 0.0000
400 AcquisitionTre 13005
r Acquisition Date ~ 2017-02-07121: 2&: 0B
~1200  ModificationDate ~ 2017-02-07T1 2 57:00
r Spectrometer 100.60
royy ! 000 frequency
L Spectral Width 245038
L gop lowest frequency  -I677.2
L Nucleus KN
L g0 Acquired Size J8Ta
L Spectral Size B30
| —400
' | | 200
MWWM i
—-200
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Parameter
[ata file Name

Title
Comment

[rigin

(wrer

Ste
Spectrometer
Author

Salvent
Temperature
Pulse Sequence
Nurrber of Scans
Receiver Gain
Relaxation Delay
Pulse Width
Acquisition Time
Acquisition Date
Mudification Date

Spectrometer
frequency

Spectral Width
Lowest frequency
Nicleus
Acquired Size
Spectral Sze

Value

[/ Lsers/
Administrator/ Desktop/
e/ HO0/
2012060b-cox-6- 00-4-/
|/ pdata/ 1/ Ir

2012060b-cex-6400-44

(XNVR Bruker Analytische
Messtechnik GmbH

root

drx400

(a3

J00.0

aring.lgy

25

03

0.0000

anooo

0.412
2017-02-08T18 34 48
2017-02-08T11: 50: 30
IR 3B

J04.3
ARIES
118

| B3B4
37768



s E % % E E = % % & % E | Parameter Value
T | LT T DatafleMame G/ Lkers/ Administratar/
—IE+09 Desktop/ 7= %4/
600/ 201 2060b-
_ cex-BH 00-4- -coupling/ 1/
LF+09 pdata/ I/IF
Title 201 2060b-cox-6- 00-4- -
I coupling
| gg.pg  Comment
| (rigin (XNMR Bruker Analytische
Messtechrik GmbH
—B8E+08  Owner root
I Ste
Spectrometer drx400
—7E+08
Authar
I Salvent Coas
| gE+pg  Temperature J0.0
I Pulse Sequence aring.lgy
| | Number of Scans 776
~aE+08  Receiver Gain 203
' I Relavation Delay 00000
0 Pulse Width a.0000
| | Acquisition Time ~ 0.112
| r Acquisition Date ~~ 2017-02-08T1& 33 04
L ' | or.pg  Modification Oste  2017-02-08T11: 50: 24
I Spectrometer 178 38
' " frequency
L og.08  Spectral Width 320413
I lowest frequency  -IB4R S
Nucleus 118
~IE08 A cquired Size 16384
L Spectral Size 37768
0
—-IE+08
T T T T T T T T T T T T T T
a 0 a 0 -1 -20 -2a

fl (}me)
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