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Carving two adjacent holes on [60]fullerene through two consecutive epoxide
to diol to dione transformations

Zuo Xiao, Jiayao Yao, Yuming Yu, Zhenshan Jia, Liangbing Gan

All the reagents were used as received. Reactions were carried out under lab light in air at r.t. Chromatographic purifications
were carried out with 200-300 mesh silica gel. ESI-MS spectra were recorded with CHCl;/CH3;0H or CDCl;/CH;0H as the
solvent.

Caution: a large amount of peroxide is involved in some of the reactions, care must be taken to avoid possible explosion.

Compound 2. To a stirred solution of compound 1 (444 mg, 0.429 mmol) in CH,Cl, (148 mL) was added
B(C¢Fs); (210 mg, 0.410 mmol) at 30 °C. After 10 min, the solution was directly transferred to a silica gel
column (35x50 mm) and eluted with toluene/petroleum ether/AcOEt (5:5:1). The first band was collected as the
unreacted 1 (trace). The second band was collected and evaporated to give compound 2 (251 mg, 0.238 mmol,
56%).

"H NMR: (400 MHz, CDCls): 86.50 (1H), 6.10 (1H), 5.34 (1H), 1.42 (9H), 1.39 (9H), 1.35 (9H) *C NMR (100
MHz, CS,/CDCl5): all signals represent 1C except noted 157.48, 151.98, 150.33, 150.19 (2C), 149.37, 149.24,
149.22, 149.13, 148.81, 148.77, 148.75, 148.45, 148.31, 147.67(2C) , 147.46 (2C), 146.87, 146.71, 146.45,
146.41, 145.96, 145.72, 145.65, 145.59, 145.31, 144.95, 144.82, 144.56, 144.44 (2C), 144.35, 144.05, 143.78,
143.41, 142.93, 142.88, 142.72, 142.41, 142.06, 141.86, 140.73, 140.62, 140.32, 140.29, 140.11 (2C), 139.92,
138.10, 136.95, 135.03, 125.04, 122.48, 107.61 (1C, sp3), 82.86 (1C, sp3), 81.88 (1C, sp3), 81.76 (1C, sp3),
78.27 (1C, sp3), 77.57 (1C-(CHs)3), 77.25 (1C-(CHs)3), 76.93 (1C-(CHj3)3), 76.53 (1C, sp3), 26.81 (6CHs),
26.74 (3CH3) FT-IR (microscope): 3423, 2978, 2928, 1477, 1387, 1364, 1193, 1116, 1073, 1051, 1023, 1003,
676 cm™ ESI-HRMS: C7,H34NO;o (M+NH,") calc. 1072.2177, found 1072.2165.

Compound 3 To a stirred solution of compound 2 (250 mg, 0.237 mmol) in benzene (83 mL) and methanol
(0.83 ml ) was added DIB (118 mg, 0.366 mmol) at 30 °C. After 1min, the solution was transferred to a silica
gel column (35x50 mm) and eluted with toluene/petroleum ether/AcOEt (5:5:1). The first band was collected
and evaporated to give compound 3 (218 mg, 0.2072 mmol, 87%).

'H NMR: (400 MHz, CDCls): 84.90 (1H), 1.45 (9H), 1.41 (9H), 1.39 (9H) *C NMR (100 MHz, CDCl;): all
signals represent 1C except noted 190.21, 161.22, 156.46, 153.20, 150.43, 150.02, 149.97, 149.89, 149.67,
149.56, 149.25, 149.23, 148.95, 148.63, 148.38, 148.13, 147.97, 147.62, 147.51, 147.12 (2C), 147.09, 146.81,
146.28, 146.23, 146.00, 145.68, 145.43, 145.25, 145.11, 144.98, 144.89, 144.24, 143.84, 143.63, 143.59,
143.43, 143.15 (2C), 142.30, 142.14, 141.99, 141.83 (2C), 141.42, 141.08, 140.24, 140.04, 138.32, 136.85,
136.32, 136.11, 128.10, 125.93, 123.69, 122.69, 85.58 (1C, sp3), 83.49 (1C-(CHs)3), 83.20 (1C-(CHj3)3), 82.33
(1C-(CHs)3), 81.18 (1C, sp3), 79.45 (1C, sp3), 78.07 (1C, sp3), 26.70 (3CHj3), 26.66 (3CHj3), 26.33 (3CHs)
FT-IR (microscope):: 3481, 2961, 2925, 1788, 1712, 1364, 1190, 1105, 1094, 1071, 1057, 1014, 993, 867, 734
cm” ESI-HRMS: C7,H3,NO o (M+NHy) cale. 1070.2021, found 1070.2004

Compound 4 and 5. To a stirred solution of compound 3 (218 mg, 0.2072 mmol) in CH,Cl, (36 mL) was
added mCPBA (361 mg, 2.093 mmol) at 30 °C. After 70 min, the solution was transferred to a silica gel column
(35x50 mm) and eluted with toluene/petroleum ether/AcOEt (10:10:1). The first band was compound 4 (yield
was less than 10%) the second band was collected and the solution was washed with Na,SO3-K,CO; and water
each for three times, then dried with Na,SO4 and evaporated to give compound 5 (155 mg, 0.1430 mmol, 69%)

Compound 4 'H NMR (400 MHz, CDCl): & 4.71 (s, 1H), 1.43 (s, 9H), 1.38 (s, 9H), 1.34 (s, 9H). *C NMR
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(100 MHz, CDCls): all signals represent 1C except noted. 6186.71, 160.64, 155.92, 152.60, 151.24, 150.89,
150.71, 150.18 150.81, 149.90, 149.78, 149.32, 148.88, 148.71, 148.68, 148.64, 148.56, 148.45, 148.29, 148.07,
147.84, 147.40, 147.08, 146.99, 146.95(2C), 146.69, 146.17, 145.81, 145.71, 145.36, 145.30, 145.23, 144.82,
144.29, 143.09, 143.00, 142.59, 142.49, 142.42, 141.70, 141.53, 141.11, 140.97, 140.69, 140.52, 140.19,
139.41, 138.55, 135.27, 132.92, 126.65, 123.45, 123.30, 85.03 (1C, sp°), 83.50 (1C-(CH3)3), 83.16(1C-(CHs)3),
82.29(1C-(CHs)3) , 80.13 (1C, sp’), 80.04 (1C, sp’), 78.99 (1C, sp’), 78.82 (1C, sp’), 76.82 (1C, sp’), 26.60
(3CHs), 26.54 (3CH3), 26.20 (3CH3). FT-IR (microscope):3476, 3361, 2956, 2923, 2852, 1789, 1717, 1659,
1239, 1190, 1163, 1113, 1097, 1075, 800cm™. ESI-HRMS: C,,H3,NO;; (M+NH4") calc. 1086.1970, found
1086.1949

Compound 5 "H NMR (400 MHz, CDCls): & 3.56 (s, 1H), 1.44 (s, 9H), 1.35 (s, 18H). *C NMR (100 MHz,
CDCls): all signals represent 1C except noted. 5186.36, 160.27, 154.22, 151.60, 151.42, 150.50, 150.36, 150.19,
150.18, 150.15, 149.37, 148.54, 148.39, 148.34, 148.23, 147.97, 147.90, 147.88, 147.39, 146.88, 146.80,
146.67, 146.62, 146.52, 146.23, 146.12, 146.10, 145.88, 145.82, 145.73, 145.48, 145.03, 144.96, 144.88,
144.61, 143.62, 142.91, 142.86, 142.75, 142.28, 140.84, 140.51, 140.14, 139.93, 139.84, 139.64, 137.47,
132.74, 127.20, 125.15, 124.33, 85.10 (1C, sp’), 83.57 (1C, sp’), 83.45 (1C-(CHs)3), 82.82(1C-(CHa)s) ,
82.43(1C-(CHs)3) , 80.40 (1C, sp’), 79.12 (1C, sp”), 78.64 (1C, sp”), 78.33 (1C, sp*), 75.51 (1C, sp*), 68.34 (1C,
sp), 26.73 (3CHs), 26.56 (3CHs), 26.20 (3CH;). FT-IR (microscope):3527, 2981, 2932, 1789, 1715, 1366,
1190, 1106, 911, 731cm™. ESI-HRMS: C7,H901, (M+H") calc. 1085.1653, found 1085.1627.

Crystal data and structure refinement for 5. Crystallographic data (excluding structure factors) have been
deposited with the Cambridge Crystallographic Data Centre as supplementary publication CCDC-716212.
Copies of these data can be obtained free of charge from the Cambridge Crystallographic Data Centre via
www.ccdc.cam.ac.uk/data_request/cif.

Identification code 07oct]2a

Empirical formula C74 H28 Cl6 O12
Formula weight 1325.68

Temperature 2002) K
Measurement device NONIUS KappaCCD
Measurement method CCD

Wavelength 0.71073 A

Program for data collection KappaCCD (Nonius B. V., 1998)
Program for cell refinement HKL Scalepack (Otwinowski & Minor, 1997)
Program for data reduction HKL Denzo (Otwinowski & Minor, 1997) & maXus (Mackay et al., 1998)
Program for structure solution SHELXS-97 (Sheldrick, 1997)
Program for structure refinement SHELXL-97 (Sheldrick, 1997)
Program for molecular graphics Bruker SHELXTL V5.1 (Sheldrick, 1998)
Program for publication material SHELXL-97 (Sheldrick, 1997)
Crystal system, space group Monoclinic, P2(1)/c
Unit cell dimensions a=19.2672(2) A  alpha =90 deg.

b=15.0967(2) A beta = 105.3484(7) deg.

¢ =20.0629(3) A  gamma = 90 deg.
Volume 5627.58(13) A"3
Refls. No. for cell measurement 42975
Theta range for cell measurement 3.395 to 26.022 deg.
Z, Calculated density 4, 1.562 Mg/m"3
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Absorption coefficient 0.379 mm*-1

F(000) 2688

Crystal shape / Crystal colour plate / red

Crystal size 0.32x0.30x 0.11 mm

Theta range for data collection ~ 3.40 to 26.01 deg.

Limiting indices -23<=h<=23, -18<=k<=18, -24<=]<=24
Reflections collected / unique 77704 / 11032 [R(int) = 0.0636]
Reflections with [>2sigma(I) 7260

Completeness to theta =26.01 99.6 %

Decay correction (%) none

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.968 and 0.787

Method for primary solution direct

Method for secondary solution difmap

Hydrogen addition / treatment geom / constr.

Refinement method Full-matrix least-squares on F"2
Data / restraints / parameters 11032 /150 /957

Goodness-of-fit on F/2 1.040

Final R indices [[>2sigma(])] R1=0.0819, wR2 = 0.2422

R indices (all data) R1=10.1166, wR2 = 0.2660
Largest diff. peak and hole 1.157 and -0.628 e.A"-3

Max. and mean shift/sigma 0.000 and 0.000

In an independent molecule of compound 5 in the solid state, there should be two disordered CHCl;
molecules. The solved CHCI; molecule was assigned as 50% occupancy. The other 1.5 molecules of CHCl;
were difficult to locate by difference Fourier syntheses due to insufficient quality of crystals. The data has been
run through the PLATON program in the absence of the 1.5 molecules of chloroforms by use of Squeeze
program. The hydrogen atoms of CHCl; was not located, other hydrogen atoms were placed at the calculated
positions and were included in the structure calculation without further refinement of the parameters.

Compound 6. To a stirred solution of compound 5 (139 mg, 0.1282 mmol) in CH,Cl, (70 mL) was added TFA
(0.816 ml) at 30 °C. After 30min, the solution was washed with water twice. The organic layer was transferred
to a silica gel column (15x30 mm) and eluted with toluene/petroleum ether/AcOEt (3:3:1). The first band was
collected as unreacted 5 (trace). The second band was collected and evaporated to give compound 6 (103 mg, 0.
0935 mmol, 73%).
'H NMR (600 MHz, CDCl3): 85.30 (s, 1H), 5.08 (s, 1H), 2.05 (s, 1H), 1.40 (s, 9H), 1.38 (s, 9H), 1.30 (s, 9H)
BC NMR (150 MHz, CDCls): all signals represent 1C except as noted; 6 194.95, 158.88, 153.34, 151.70,
151.52, 151.27, 150.89, 150.55, 150.32, 149.95, 148.97, 148.83, 148.78, 148.66, 148.23, 148.20, 147.87,
147.82, 147.53, 147.27, 147.22, 146.91, 146.65, 146.61, 146.53, 146.17(2C), 145.78(2C), 145.74(2C), 145.46,
145.20, 144.60, 143.55, 143.45, 143.39, 143.31, 143.07, 142.54, 141.93, 141.89, 140.95, 140.02, 139.90,
138.62, 138.55, 138.10, 137.25, 131.52(2C), 125.42, 99.30 (1C, sp°), 88.08 (1C, sp”), 82.91(1C-(CH3)s3), 82.69
(1C-(CHs)3), 82.57(1C-(CH3)3), 81.57(1C, sp*), 80.17(1C, sp”), 79.90(1C, sp°), 78.12(1C, sp°), 78.03(1C, sp°),
74.71(1C, sp”), 26.72 (3CH3), 26.66 (3CH3), 26.53 (3CH3). FT-IR (microscope): 3482, 2978, 2928, 2853, 1759,
1388, 1365, 1189, 1155, 1112, 1084, 1027, 732 cm™. ESI-HRMS: C7,H3,NO;; (M+NH,") calc.1120.2025,
found 1120.1995
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Compound 7 and 9. To a stirred solution of compound 6 (32 mg, 0.0290 mmol) in CH,Cl, (5 mL) was added
PIFA (54 mg, 0.126 mmol) at 30 °C. After 40min, the solution was directly transferred to a silica gel column
(15 x 20 mm) and eluted with toluene/petroleum ether/AcOEt (3:3:1). The first band was collected and
evaporated to give compound 7 (29 mg, 0.02636 mmol, 91%). The second band was collected and evaporated
to give compound 9 (trace).

Compound 7 'H NMR (400 MHz, CDCls): 86.47(1H), 1.43(9H), 1.30(9H), 1.25(9H). *C NMR (100 MHz,

CDCly): all signals represent 1C except as noted; & 192.86, 181.70, 180.92, 158.36, 151.99, 151.50, 151.42,

151.04, 150.95, 150.77, 149.62, 149.20, 149.00, 148.78, 148.48, 148.28, 148.20, 148.09, 147.91, 147.77,

147.66, 147.50, 147.07, 147.02, 146.84, 146.73, 146.68, 146.25, 146.06, 145.99, 145.88, 145.32, 144.85,

144.82, 144.68, 144.45, 144.36, 144.06, 142.14, 141.78, 141.44, 141.38, 140.99, 140.18, 138.80, 138.78,

138.43, 138.07, 137.91, 136.73, 136.38, 134.98, 132.16, 122.56, 99.17(1C, sp°), 90.35(1C, sp>), 88.95(1C, sp’),

88.36(1C-(CHj)3), 83.05(1C-(CHs)3), 82.63(1C-(CHs)s), 81.88(1C, sp°), 81.21(1C, sp°), 76.37(1C, sp°), 26.77

(3CH3), 26.61 (3CH3), 26.25 (3CH3) FT-IR (microscope): 3430, 2980, 2927, 2853, 1761, 1719, 1459, 1389,

1365, 1189, 1151, 1080, 1013, 949, 910, 865, 792, 730. ESI-HRMS: C;,H3,NO;; (M+NH,") calc.1118.1868,

found 1118.1835.

Compound 9 'H NMR (400 MHz, CDCls): 86.09(1H), 5.96(1H), 5.83(1H), 1.44(9H), 1.35(9H), 1.30(9H)
BC NMR (100 MHz, CDCls): all signals represent 1C except as noted; & 188.43, 159.47, 151.91, 151.34,
151.29, 151.04, 150.91, 150.75, 150.03, 149.20, 149.09, 148.75, 148.51, 148.41, 148.07, 148.01, 147.82,
147.55, 147.22, 147.00, 146.81, 146.75, 146.72, 146.45, 146.39, 146.22, 145.76, 145.55, 145.46, 145.09,
144.86, 144.77, 144.41, 144.18, 143.52, 143.23, 142.26, 141.44, 141.21(2C), 140.39, 139.82(2C), 139.22,
138.80, 138.46, 137.90, 137.33, 136.43, 136.22, 132.23, 123.78, 99.63(1C, sp>), 96.19(1C, sp°), 94.77(1C,
sp’), 92.54(1C, sp”), 88.85(1C, sp’), 83.54(1C-(CHs)3), 82.68(1C-(CHs)3), 82.05(1C-(CHs)3), 81.45(1C, sp’),
80.96 (1C, sp°), 77.68(1C, sp’), 26.81CH3), 26.77 CH3), 26.66 CH;3) FT-IR (microscope): 3446, 2978, 2928,
1761, 1365, 1192, 1158, 1087,, 1025, 917, 866, 792, 732. ESI-HRMS: C7,H3,NO4 (M+NH,") calc.1136.1974,
found 1136.1942

Compound 8. To a stirred solution of compound 7 (10 mg, 0.00909 mmol) in CH,Cl, (2.5 mL) was added PCls
(150 mg, 0.7194 mmol) at 30 °C. After 60min, the solution was directly transferred to a silica gel column (10
x15 mm) and eluted with toluene/petroleum ether/AcOEt (3:3:1). The first band was collected and evaporated
to give compound 8 (10 mg, 0.00894 mmol, 98%). The second band was collected and evaporated to give
compound 10 (trace).

'H NMR (400 MHz, CDCl3): & 1.44(9H), 1.31(9H), 1.26(9H). *C NMR (100 MHz, CDCl;): all signals
represent 1C except as noted; 6 192.67, 180.87, 180.84, 156.13, 151.75, 151.60, 151.06, 151.04, 150.99, 150.86,
149.72, 149.24, 149.00, 148.83, 148.57, 148.43, 148.24, 148.09(2C), 147.81, 147.76, 147.61, 147.15, 147.00,
146.97, 146.76, 146.67, 146.15, 146.13, 146.03, 145.60, 144.94, 144.74, 144.53, 144.42, 144.05, 143.74,
142.79, 142.26, 142.19, 141.61, 141.46, 141.02, 140.52, 139.14, 138.92, 138.65, 138.11, 137.59, 136.26,
135.83, 134.99, 131.26, 120.47, 91.55(1C, sp’), 90.41(1C, sp’), 88.98(1C, sp’), 83.45(1C-(CHs)s),
83.18(1C-(CH3)3), 82.70(1C-(CHs)3), 82.01(1C, sp’), 81.11(1C, sp’), 75.71(1C, sp’), 26.74(3CHj),
26.57(3CH3), 26.22(3CHj3). FT-IR (microscope): 2979, 2928, 1785, 1720, 1365, 1191, 1145, 1105, 1079, 1024,
864. ESI-HRMS: C7,H3;CINO;, (M+NH,") cale.1136.1529, found 1136.1527

Compound 10 To a stirred solution of compound 9 (20 mg, 0.01789 mmol) in CH,Cl, (3 mL) was added PCls
(160 mg, 0.7674 mmol) at 30 °C. After 2 min, the solution was directly transferred to a silica gel column
(10x15 mm) and eluted with CH,CIl,/AcOEt (10:1). The first band was collected and evaporated to give
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compound 10 (19 mg, 0.01672 mmol, 93%).

'H NMR (400 MHz, CDCly): 81.44(9H), 1.35(9H), 1.30(9H). *C NMR (150 MHz, CDCl;): all signals
represent 1C except as noted; & 188.53, 157.36, 151.68, 151.45, 151.01, 150.91(2C), 150.78, 150.10, 149.22,
149.09, 148.75, 148.53, 148.41, 148.15, 148.11, 147.82, 147.61, 147.31, 147.10, 146.73, 146.71, 146.68,
146.64, 146.45, 146.42, 145.58(2C), 145.34, 145.00, 144.62, 144.42, 144.28, 143.92, 143.74, 143.20, 142.34,
141.21, 141.14, 141.07, 140.36, 140.26, 139.32, 138.67, 138.25, 138.09, 138.85, 137.44, 136.32, 136.31,
131.45, 121.73, 96.06(1C, sp3), 94.82(1C, sp3), 92.77(1C, sp’), 92.43(1C, sp’), 88.89(I1C, sp’),
83.54(1C-(CHs)3), 82.78(1C-(CHs)3), 82.11(1C-(CHs);), 81.48(1C, sp’), 80.95(1C, sp’), 26.77(3CH3),

26.72(3CH3), 26.60(3CH3). FT-IR (microscope): 3505 , 3450, 2977, 2926, 2855, 1786, 1727, 1459, 1388, 1366,

1192, 1150, 1109, 1084, 1025, 863 cm. ESI-HRMS: C7,H3;CINO;3 (M+NH,") calc.1154.1635, found
1154.1598.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis info
Analysis Name 10010402_20100126_000001.d Acquisition Date 1/26/2010 10:07:08 AM
Sample yac Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens, 10010402_20100126_000001.0: +MS}
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2
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ok b 11, ik N ‘ Ll s
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NAME H36665
EXPNO 1
PROCNO 1

F2 - Acguisitign Parameters

Date_ 20070928
Time 9.34
INSTRUM ARX400
PROSHD 5 mm Multinu
PULPROG zg
D 32768
SOLVENT CDC13
NS 57
ns 0
SiH 6410 .256
FIDRES 0.195625
AQ 2.5559540
AG 1024
OW 78.000
DE 97.50
TE 300.0
01 2.00000000
P1 3.00
DE 97.50
SFO1 400.1324000
NUCLEUS 1H

Hz

F2 - Processing parameters

SI 16384
SF 400. 1300087
WOW no
558 0
LB 0.00
6B 0
PC Q.50

10 NMA plot parameters

Cx 20.00
Fi1p 10.000
F1 4001.30
F2pP -0.500
F2 -200.07
FRMCM 0.52900
HZCM 210.06829

MHz

Hz

pom
Hz

ppm

ppm/cm
Hz /cm
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Analysis Info

'Peking University Mass Spectrometry Sample Analysis Report

Analysis Name 10010415_20100126_000001.d Acquisition Date 1/262010 10:09:18 AM
Sample yao2 Instrument Bruker Apex IV FTMS
Comment ESt Positive Operator Peking University
Intens. 10010415_20100126_000001.d: +M3)
x107.
1.50 859.60490
125
1.00
0.75
1070.2003%
0.50
77863163 B31.57377
0.25
H153.17184 125127425 1330.24187
k 1000.78568 .
0.004 Ny N hak ! . -
i 800 900 1000 1100 1200 1300 mz
Meas. miz_# Formala Score miz_err [mDa] e [ppm] mSigma rdb e Gonf N-Rule
107020039 1 C7ZH32NO 10 10000 1070.20207 17 18 23.0 575 even ok
Bruker Compass DataAnalysis 4.0 ’ ’ printed: 172612010 10:10:05 AM ~"Page Tof1
EXPNO 1
PROCNO 1
@ IN REILBINILEILRRLegy F2 - Acquisition Parameters
g s 3 BSSBEC8YE8RENYSE8S Dat 20071016
a a1 ~ MEOTITITITIOMOOOMOUG S ate_
~ < [V IR R R R R S0 L S Time 17.05
INSTRUM ARX400
PROBHD S mm Multinu
PULPROG 29
Lt} 32768
SOLVENT CDc13
NS 58
0s 0
SWH 6410.256 Hz
FIDRES 0.195625 Hz
AQ 2.5559540 sec
RG 2048
DwW 78.000 usec
DE 97.50 usec
TE 300.0 K
01 2.00000000 sec
P1 3.00 usec
DE 97.50 usec
SFO1 400. 1324000 MHz
NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 400.1300091 MHz
WOW no
SSB 0
LB 0.00 Hz
B 0
PC 0.50
A 10 NMR plat parameters
cx 20.00 cm
o Fip 10.000 ppm
- w[ofm o alT bal w @ @
) &|&|B|8 3| 1898 & gl |2 i Fi 4001.30 Hz
H slolo|w = lsla s sl s - FeP -0.500 ppm
- [l F2 -200.07 Hz
r T T T T T T | T T T T v T T i T T T T PPMCM 0.52500 ppm/cm
pom 8 6 4 0 HZCM 210.06825 Hz/cm
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ppm

Curcent Data Parameters

NAME C36799
EXPNO 1
PROCNO H

F2 - Acquisition Parameters

Date_ 20071016
COQOUDIORNO-"TOOATNTODNO DLW © M@ oD e N O T U D e P ITs)
A R el TR R R e e R o R R = I T B L e Rt - R A Time 17.13
Yoo UWwEeWDISMNAUTCoOWODOMEMMACM IDIMOWWWW MWL W oo oo
COUDNEBI I T ST TSI Iysssssmauannmodrrnre e el PEEEEEREOELR PROBHD 5 mm Multinu
B R T~ - A A e S S A A S S A e

A = N — e S

NS 16000
05 0
SWH 27777 77T Hz
FIDAES 0.847710 Hz
AQ 0.5898740 sec
AG 8192
OW 18000 usec
DE 25.71 usec
TE 300.¢ K
D12 0.00002000 sec
(/] 22.20 aB
CPOPRG waltz16
P31 100.00 usec
D1 2.00000000 sec
P1 2.50 usec
OE 25.71 useg
S5F01 100.6240000 MHz
NUCLEUS 13C
D11 0.03600000 sec
F2 - Processing parameters
SI 32768
5F 100.6127747 MHz
WON EM
558 [\
LB 0.50 Hz

B e} g

” L 0.30

1D NMR plot parameters

CX 20.00 em
FiP 220.000 ppm
Fi 22134 B1 Hz

Far -5.000 ppm
' Fa -503.07 Hz
— B B L e e T A e L PRMCM 11.25
175 150 125 100 75 50 23 0 HITM 1131 nggg ng;m
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 10010448_20100126_000001.d Acquisition Date 1/26/2010 2:37:55 PM
Sample yaol1 Instrument Bruker Apex |V FTMS
Comment ES| Positive Operator Peking University
Intens, 10010448_20100126_000001.c +MS|
x106
o] 1022.76831
5 980.62568
OOtBu

4

3]

2_

ft Mg
1 ' 1107.12408
99661960 1086.19493 117520374
1128.24062
o] NTRON " . Lll bl b e b Lot e l'.
975 1000 1025 1050 1075 1100 1125 1150 175 miz
Meas. m/iz_# Formula Score miz_err [mDa] e [ppm] i rdb_e” Conf N-Rule
1086.19493 1 C72H32NC 11 10000 1086.19699 21 19 459 575 even ok

Bruker Compass DataAnalysis 4.0 printed: 1/26/2010 2:50:49 PM Page 10f 1
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(=) ~ STV OoOO0OWONOMNUONUN-TINDUOUOO
m m N ON~NONNT DWW~ NG —
e w un VDONSNNORNODNNUNDOANNI OO
a o n WO T ITTOMOMOMOMOMOMOAUNUNNNUS O
a ~ m ST T o T v e o v e e OO
i
A M—_l._._
- a ™~ (W w
@ ~ “im|; ™
o [=2] nwin ™~
g ) el
‘E o Quirs|cu o
s S
T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e e
ppm b 4 2 0

Date_ 20071008
Time 17.08
INSTRUM ARX400
PROBHD 5 mm Multinu
PULPROG 29
0 32768
SOLVENT CDC13
NS 32
0s 0
SWH 7246.377
FIDRES 0.221142
AQ 2.2610421
RG 1430
OW 69.000
DE 98.57
TE 300.0
D1 2.00000000
P1 3.00
DE 98.57
SFO1 400.1318844
NUCLEUS 1H

F2 - Processing parameters

SI 16384
SF 400. 1300082
WOW no
558 0
LB 0.00
6B 0
PC 4.00

1D NMR plot parameters

CX 20.00
FiP 10.000
F1 4001.30
FopP -0.500
F2 -200.07
PPMCM 0.52500
HZCM 210.06825

MHz

Hz

cm
ppm
Hz
ppm
Hz
ppm/
Hz/c
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Current Data Farameters

NAME c36698
EXPND 1
PROCNO H

F2 - Acquisition Parameters

Date _ 20071006
Time i7.12
INSTRUM ARX400
PROBHO 5 mm Multinu
QWA D g s e AU W= @O S SOR UMD TN AMDMN TS UDO T UMNS T O S0 —
s BRRNBCIAISERES R oo R a8 8 8 SABRAI0AEE88: PUL PR e
A R A b b E L R E R - N R R R R R R SOLVENT €013
R T T T T . . A R ST B NS 15000
05 2
SwH 28000.000 Hz
FIDRES 0.762939 Hz
Aa 0.6554100 sec
RG 0192
OW 20.000 usec
0E 25.00 usec
TE 300.0 K
D12 0.00002000 sec
DS 22.20 dB
CPOPAG waltz16
P31 100.00 usec
D1 2.00000000 sec
P1 2.50 usac
13 25.00 usec
5F01 100.6233680 MHz
NUCLEWS 13C
5 a11 0.03000000 sec
F2 - Processing parameters
SI 32768
SF 100.6127750 MMz
WOW M
S48 0
LB 0.50 Hz
GB a
PC 0.50

1D NMR plot parameters

Cx 20.00 cm
F1p 200.000 ppm
Ft 20122 56 Hz
Fep -5.000 ppm
” A F2 -503.06 Hz

FRMCM 1025000 ppm/cm
HICH 1031.28101 Hz/em

i |
ppm 150 100 50 0

} Peking University FT-IR Lab

] Ag576B 3#
0.70 -1 Thu Oct 11 16:39:20 2007 (GMT+08:00)

17689

1190

T3

1715

o
b
o

PR TN T TN S T A WA OO MY

1361
1106

1

Absorbance
L

2081

e
[\
3]
1
1388
1263
1248
1062
3]
a7 1000
a8y

799

2632

816

3627

2871
28!

882

4000 3560 3060 2500 2000 1500 1000
Wavenumbers {cm-1)
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"Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 10010449_20100126_000001.d Acquisition Date 1/26/2010 2:40:27 PM
Sample yao12 instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intense. 10010449_20100126_000001.d: +MS)
x10¢
1022.76842
|
n
3
! 1085 16271
2
I |
1 1000.78616 ;
980.62405 . ’E
921.46462 i 1123.12046
| 958.64662 ] ) lﬁ
ik 1\ T W TR Lol
b 950 1000 1050 1100 1150 1200 miz
Meas.m/iz_# Formula Score miz__err [mDa] err [ppm] i rdb e~ Conf N-Rule
108516271 1 C72H29012 100.00 1085.16535 26 24 11.7 585 even ok
Bruker Compass DataAnalysis 4.0 printed: 1/26/2010 2:45:48 PM Page1of1

Ganliangbing CDC13 1H-NMR
Yao
20080305

85 80 75 70 65

50 45 40 35 30 25 20 15 10 05 00  ppm

NAME 1h
EXPNO 81
PROCHNO 1
Date_ 20080310
Time 16.54
INSTRUM spect
PRGBHD 5 mm BBI 1H-BB
PULPROG 2930

TD 65536
SOLVENT CcDC13

NS 16

Ds 0

SWH 17985.611 Rz
FIDRES 0.27443% Hz
AQ 1.8219786 sec
RG 181

DH 27.800 use<
DE 6.00 usec
TE 294.1 K
DY 5.00000000 sec
DO 1
===s===== CHANNEL fl ========
HUC1 1B

Pl 8.33 usec
PL1 -1.00 dB
PL1IW 31.62277603 W
SFO1 600.1348010 MHz
SI 32768

SF 600.1300211 MH=z
WEW EM

358 a

LB 0.30 Hz
GB 0

PC 1.00

S15
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Gan Liangbing 13C-NMR 20080310

CdCl3 Yao
TN OLNNROTR OO

SRR R ARl B FE R R N R BN 2 S Z R el m o Mo cu oo
WEHZBNN S E-R R TRl IR orRa8s o8I leEadIa R
W HHW BN OB OB~ SORWe—y TR NN YN
TSI TSI L LGS LT TOAOAS AN ™D B OS
— et e e et o o e v = O G0 00 G0 [~ [~ [~ [ N (N

T I T T T I T i T T T T
200 180 160 140 120 100 80 60 40 20 Ppm

NAME 13¢
EXPNO 54
PROCNO 1
Date_ 20080310
Time 17.33
INSTRUM spect
PROBHD 5 mm BBI 1H-BR
PULPROG zgig30
D 65536
SOLVENT cDCl3
NS 18432
DS 0
SWH 37593.984
FIDRES 0.573639
A0 0.8716921
RG 13004
oW 13.300
BE 6.50
TE 294.4
Dl 2.00000000
D11 0.03000008
DO 1
======== (CHANNEL f]

NUC1 13¢
Pl 14.50
PLL -2.00
PL1W 118.43215179
sFol 150.91768988
======== CHBNNEL f2 ===
CPDPRG2 waltz16
NUC2 1H
PCPD2 88.00
PL2 -1.00
PLIZ 19,40
PL2W 31.62277603
PL12W 0.28840318
SFOZ 600.1324005
ST 32768
SF 150.9028090
WDW EM
SSB 0
1B 3.00
GB 0
BC 1.40

Hz
Hz
sec

usec
usec

sec
sec

usac
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 10010475_20100127_000001.d Acquisition Date 1/27/2010 3:50:00 PM
Sample yao Instrument Bruker Apex IV FTMS
Comment ES! Positive Operator Peking University
Intens. 10010475_20100127_00000T.d: +MS|
x106
1120.15348
1.5
10

871.76412

0.5

1220.53721
1162.24498

a0 900 950 1000 1050 1100 1150 1200 1250 miz
Meas.miz_# Formula Score m/z_err[mDa] err[ppm] mSigma rdb e Conf N-Rule
112019948 1 C72ZH34NO13 100.00 112020247 3.0 27 501 565 even ok
Bruker Compass DataAnalysis 4.0 " 'printed: " 172772070 3:52:43 PM ; Page 1of 1
fc ALYuiIBiLIUN Far omEles
Date_ 20080519
gLy 3 3238595828889 3828883 i e
g §a8c2 g 3 REERS2250Y88IR8RRINER ST ARX400
a NN e~ @ “ 0 M A - - - - PROBHD 5 mm Multinu
L PULPROG 29
\/ ‘ } ‘N \&"W) o 32768
SOLVENT coc13
NS 32
DS 0
SWH 7246.377 Hz
FIDRES 0.221142 Hz
AG 2.2610421 sec
RG 360
Dw 69.000 usec
DE 98.57 usec
. TE 300.0 K
D1 1.50000000 sec
P1 3.00 usec
i DE 98.57 usec
, o SFOt 4001318844 MHz
NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 400. 1300091 MHz
WDW no
SSB 0
LB 0.00 Hz
GB 0
pC 4.00
1D NMR plot parameters
CX 20.00 cm
L F1P 11.000 ppm
F1 4401.43 Hz
FaP -0.500 ppm
F2 -200.07 Hz
B © o Oz PPMCM 0.57500 ppm/cm
2 < < &R HzCM 230.07474 Hz/cm
I5 - - ol
'Wlll"Vll|llll1l<Il\l'l"llvv]v!vvlv!vllx|1v||1v||w|4|y|y]||y|||v|vvv‘||||(yyy||HH|
ppm 10 8 6

S17



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

ppm

181.7G3

[}
—
o
[=1
il
—

151.038

Jom

Absorbance

Current Data Farameters

NAME £ 38664
EXPND 1
PROCKD !
F2 - Acquisition Parameters
Date_ 20080519
Time 1¢.19
INSTAUM ARX400
QO NOD = O~ TN DT oM I OO N UD TR =T Ao MT O (0 PAaGHD 3 mm Hultinu
LoD ~DRMNMNO0NS 00O OO0M~WOUE <D E 0 MMG M@0~ @O 0T PULPROG z7g0c
mEAMeaMBedMofOREOM e TN oMo 0TAN T HONEOD-ODONT S 0 32768
SRR RS LR R EER RN PR F T P soL vnT cac13
R T T s - TR L AL | NS 9553
DS 2
ShiH 25000.000 Hz
FIDRES 0.762939 Hz
AQ 0.6554100 sec
AG 8192
DK 26.000 usec
DE 25.00 ysec
TE 300.90 K
niz2 0.00002000 sec
oS 22 20 d@
CPOPRG waltzib
P31 100.00 usec
0t 2.00000000 sec
Py 2.90 usec
DE 25.00 usec
7 SFO1 1005233680 MHz
NUCLEUS 13C
D1t 0.03000000 sec
F2 - Processing parameters
SI 32768
SF 100.6127750 MHz
NOW EM
558 0
LB 0.50 Hz
B Q
PC 1.00
10 NMA plot parameters
cx 20.00 ca
Fip 200.000 ppm
Fi 20122_56 Hz
“ | l . ” Fop -5.000 pom
! o , ! ’ > Fa -503.06 Hz
PPNCM 10 25000 ppm/cm
HZCH 1031.28101 Hz/cm
T I - ] T T 'I T T T T - r 1 ‘Y—F’—I—‘Ti
1R0 100 Bh A
1-05 peking University FT-IR Lab g
1.00] B0112B 1#
4 Thu Apr 10 16:30:12 2008 (GMT+08:00)
0.95
0.90
0.85] ]
] =
0.80]
] 3
0.75 5 ¥
0.70
1 ]
065 g
] 7
- 2
0.60H g
] 2
0.55 5 &
] 8
0.50
T @
] - 3
0.40 & 8
3 o
0.35-] 58
0.30 23 g
] g2
3 -
0.25 ] g d é
0.20 y
0.5 g
1 g L
0.10] g 5
] 3
0.05+
0.00 § -
3500 3000 2500 2000 1500 1000 j
i

Wavenumbers {cm-1)
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 10010480_20100127_000001.d Acquisition Date 1/27/2010 3:54:27 PM
Sample yao1 Instrument Bruker Apex IV FTMS
Comment ES! Positive Operator Peking University
Intens., 10010480_20100127_000001.d: +MS5)
xt0f
6_
1086.19359
5 B
4.
1146.25536
3
7
2 1102.18972
125419226
1 4 %93
921.44241 1061.5
9841116 1075 60953
o4 } ! i ! i PR PR Y
900 950 1000 1050 1100 1150 1200 1250 miz
Meas.miz_# Formula Score miz_err[mDa] er[ppm] mSigma rdb e Conf N-Rule
1086.19359 1 C72ZH3IZNOC11 100.00 1086.19699 3.4 31 16.4 575 even ok
110218972 1 C72H32NC12 100.00 110218190 2.2 20 470 575 even ok
111818347 1 CT72H3I2ZNQ13 100.00 1118.18882 33 30 1827 575 even ok
Bruker Compass DataAnalysis 4.0 printed: 127010 357:21PM 0 T Page 1 of 1
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F2 - Acquisition Parameters

Date_ 20080428
- w NODOoOWVWVWOVOWWYWIT VT NODO DT ~ Time 14.21
c 3o BaC88a98Y3 0033323 INSTRUM ARX400
a LSV MDDV IT T T OOMAUNUUNN— OO
a ~ LS e U O S i PROBHD S mm Multinu
: | j PULPROG zg
\/ e\
i SOLVENT CbC13
NS 32
0s 0
SWH 7246.377 Hz
FIDRES 0.221142 Hz
AG 2.2610421 sec
RG 1024
DKW 69.000 usec
0E 98.57 usec
TE 300.0 K
D1 1.50000000 sec
P1 3.00 usec
DE 98.57 usec
SFO1 400.1318844 MHz
NUCLEUS 1H
F2 - Processing parameters
SI 16384
SF 400. 1300096 MHz
WDW ng
SSB 0
LB 0.00 Hz
GB 0
PC 4.00
10 NMA plot parameters
CX 20.00 cm
F1iP 10.000 ppm
Fi 4001.30 Hz
FaP -0.500 ppm
‘ F2 -200.07 Hz
3 =) oS gLs PPMCM 0.52500 ppm/cm
2 Qe el s|me HZCM 210.06825 Hz/cm
£ O~ -~ MmO wl;m : s
fovlvvw||vv|v||lvw|,w|vlv:wlw!lwlrlvtrwwl1lllrl||vllv|||v|}vv\ll<l4|||lltvlw||||lll\l L I
ppm 8
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ppm

B

180. 865
180.840
151.064
150 .987
149 242
148 GO0
148.569
148.433
148.094
147,809
147 .756
147 606
146.970
146,757
146.127
144.936
144 422
140.523
138.650
136. 262
128.988
128177
125.249
120 . 468

N Te——

88.983
83,447
83.185
82 704
B2.015

81.111

77.2B4
77.170
76.867
76.650
75.710
29.651
26.834
26.785
26.740
26.703
26.567
26.219

-
~
w
(a3
o

e S

21.409
14.072

— -0.082

o

50

Lurrent Data Parameters

NAME 36526
EXPNO 1
PROCNO H

F2 - Acguisition Parameters
Date_ 20080429

Fime 10.523
INSTAUM ARX400
PROBHD 3 mm Multinu
PULPROG znde

0 32766
SOLVENT txX13

NS 4196

Ds 2

ShH 25000 000 Hz
FIDRES 0.762939 Hz
AG 0 B354100 gec
AG aig92

iL] 20.000 usec
DE 25.00 usec
TE 300.0 K
042 0.00002C00 sec
o3 22.20 dB
CPOPAG waltz1B

P31 100.00 usec
i3] 2.00000000 sec
Pi 2.50 usec
DE 25.00 usec
SFO1 100 6233680 NHz
NUCLEUS 13C

D11 0.03000000 sec

F2 - Processing parameters

5T 32766
& 100.6427750 MRz
WOR EM
558 a
L] 0.50 Hz
GB 2
PC 1.00

10 NMA plot parameters

CX 20.00 cm

FiP 200 000 ppm

Fi 20122 56 Hz

Fa2p -5.000 ppm

F2 -503.06 Hz
PPMCM 10.25000 ppm/cm
HICN 1034.26101 Hz/cm
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Absorbance

] Peking University FT-IR Lab
1.00] B0OS12B
1 Sun May 04 14:38:25 2008 (GMT+08:00}

414

2979

2028

2855

2137

T8

1785

1720

1385
1105

1024

1145
1044

1079

1458
1389

1244

958
62
730

1318
Foyich

3500

3000

2500
Wavenumbers (cm-1)

2000 1500 1000

1.01

0.51

1091.68833

1103.74447

1160

Meas.miz # Formula

1136.15269 1 C7ZHITCINO 12

" Bruker Compass DafaAnalysis 4.0

111517695

Score

1120

1126.22104

1136.15269

miz

100.00 113615293

1149.74505

1168.18103
1189.1117Q

err[m[;azl err[ppm] mSigma rdb e~ Conf N-Rule

0.2 61.

T Tpnted 1297201

0 575 even ok

0 4:37.06 PM

Page T of 1
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o
[
w0
=}
b

1.39937

76.680

[o T o AV To I e B T e BT R e - poallnati e e S T s B v s B B N S VI )
DD WL T NODMS M~ @D ioel WM~ MN—-O@O@DOS M
[ L BTy Vo B VI o T = s B i o i v B ') « LAV e = B 7o B Vo B o VIlEw B o B's s B ey B T ]
a MW U T @~ 0N @, (=1 MO T A D N Dodd o
a AN O~ = — OGO bl RARASO OO DS ST
L e e e T R e R Te B Te | l'e} LaeBas Bas BN ue U VRN VRN S VL SR SR Sl S G o
k]
i |
- =hn [= FjCe] M~
= 1] =|m o~
& feal il [~ [lll's)
g S g5 i
S . jol= =)= delle
et o o e T e T e e e o 6
ppm B 4
== TOWO T TYTT DD TAUMNSNODIOMSD S MDD
‘cgmmmmoﬂ--ommmwr\om«ﬂmmcmmmhmvmmmﬂmm
e AT NACANTOA~TARNANDBATVND O~ O0DO0COm—d
g T Mo A T @ e T A A A R e T
M= =m0 00U OUWOWYT OO 0NAODO WS NGNS MSO
a gmmmmvvvvvvvvvvvmmmmmmmmmmcnmmh-l\hh
eI IIIIZIIIICCCSS A “ggggégég,J
]
I"l—ff I B I T T R l T -T
ppm 150 100

37748

~
)}
@
w
bl

1

@
@
[ts]
=
fal

26.818
26.769
26.556
26.612
26.324
21.4314
18.139

~
Y
~
Y]
@

1.32005
1.2992%

-
u
o
~
u

1.25889

25433
0.00024

2

YT T

EXPNO 1
PROCNO 1

F2 - acquisition Parameters

Date_ 20080520

Time B.09
INSTRUM ARX400
PROBHD S mm Multinu
PULPROG z9

D 32768
SOLVENT CcDC13

NS 64

0s [

SWH 7246.277 Hz
FIORES 0.221142 Hz
AQ 2.2610421 sec
RG 212

DW 69.000 uset
DE 98567 usec
TE 300.0 K

D! 1.5000000C sec
P 3.00 usec
DE 98.57 usec
SFO1 400, 1318844 MHz
NUCLEUS 1H

F2 - Processing parameters

SI 16304
SF 400. 1300082 MHz
HOW no
558 0
LB 0.00 Hz
6B 0
PC 4.00

10 NMR plot parameters

cxX
Fip
Fi
FeP
F2
PPMCM
HZCM

20.00 cm
10.000 ppm
4001.30 Hz
~0.500 ppm
-200.07 Hz
0.52500 ppm/cm
210.06825 Hz/cm

Current Cata Parameters

NAME ¢3B66E
EXPNO 2
PROCND 1

F2 - Acguisition Parameters

Oate_ 20080520

Time 9.19
INSTRUM ARX400
PROBHD 5 mm Multinu
PULPROG zgde

0 32768
SOLVENT cocl3

LH] 1129

DS 2

SWH 23000.000 Hr
FIDRES 0.762939 Hz
AQ 0.B554100 sec
A6 a192

OW 20.000 usec
0E 23.00 usec
TE 3000 K
012 0.00002000 sec
OLs 22.20 df
CPOFRG waltii6

PH 100.00 usec
D1 2.00000000 sec
Pi 2.50 usec
OE 25.00 usec
SFO4 100 6233680 Mz
NUCLEUS 13

011 0.03000000 sac

F2 - Processing parameters

51 32768

5F 100 6127735 MHz

WDW EN

558 0

LB 0.30 Hz

6B 1]

PC 1.00

1D NMA plot parameters

Cx 20.00 cm

F1P 200.000 pam

F1 20122.55 Hz
-5.000 ppm
-503.06 Hz

Fap
F2
PPMCM

HICM 1031.28101 Hz/cm

10.25000 ppm/em
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ppm

x104]

2.04

1.5

0.5+

0.0

950

977.71932 1014.61620

1000

Meas. miz # Formula

Bruker Compass DataAnalysis 4.0 B

7.26216

1050

1061,59706

5.30135

nd {11
1136.19455 Mg

1103.74149

+

1250.52933

1339.24085

1100 1150

" printea:

1.49029
1.44182

|

ntegral

4.441

1200

Score iz _
TI36.19422 1 C72H3aNG T4 100,00 1136.19;“38 e"’Ing] e zmg mSigma b e~ Conf N-Rule

1220.28759

1250

232 565 even

-

129/2010 4:30:45 PM

1.42158

1.40058
1.37688

1.35810
~1.34588

1.33404
1.31181
1.29558
1.27247

ok

1.25565

1.22969
0.88058

~(.86331
¢.00022

1315.31637

1300

=
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o]

pm

8
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]

[1a]
T
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™

[
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Page 1 of 1
Time 15.41
INSTRUM ARX400
PRO8HD 5 mm Multinu
PULPROG 9
D 32768
SOLVENT coc13
NS 32
DS 0
SWH 7240377
FIDRES 0.221142
&0 2.2610421
RG 1430
OW 69.000
OE 9g.57
TE 300.0
01 1.50000000
P 3.00
OE 9B.57
SFO1 400.1318844
NUCLEUS iH

F2 - Processing parameters

SI 16384
SF 4001300087
NDW ne
558 0
LB 0.00
GB 4
PC 4.00

10 NMR plot parameters

CX 20.00
Fip 10.000
Fi 4001 .30
Far -0.500
F2 -200.07
PPMCM 0.52500
HZCM 210.06825

MHZz

Hz

cm
ppm

Hz

fapm

Hz
pom/ch
Hz/cm
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ml\mmmhmmvmmwmomﬁvr-r.l:u:tnﬂm-wmcncnl.nwmomr\mmhcmmmvu:|-c
. A EE R P LR B S TR S R PE R T R P Y 1
8 R R S L R R L EEEEEE I TSNS R PR P R
e N Ve
w0
e e T s T S
ppm 200 150 190 50 :
x1051
“1 1154.15880
3_
10 1175.09201
2_
1101.15825
1
119620513
1014.61334
103324219 1054.38659 111714467 113614717
L o PR | P g4 o bl ¥ n_l..L..
RN " 1080 1075 1100 125 1150 175 1200
Meas. miz # Formula Score miz emr[mDa] em[ppm] mSigma rdb e Conf N-Rule
715415980 1 C7ZH33CINO13 10000 1154.16349 37 32 150 565 even ok

LUrTEIL UGLa Fal amELers

NAME 36566
EXPNO H
PROCND 1

F2 - Acquisition Parameters

Hz
Hz
Sec

usec
usec
K
sec
dB

usec
SeC
use
usec
MHz

sec

MHZ

cm
pam

Hz

ppm

Hz
ppm/cm

Date_ 20080909
Time 15. 47
INSTRUM ARX400
PRGBHD 5 mm Multinu
PULPRCG 2gdc
0 32768
SOLVENT cocla
N5 20000
oS 2
SWH 25000 .000
FI1DAES 0.752939
AG 0.6554100
RG B192
0w 20000
13 25.00
TE 300.0
012 0.09902000
DLS 22.20
CPOPRG wWaltzib
P31 100.00
01 2.00000000
P1 2.50
CE 25.00
5F01 100 .£233680
MUCLEUS 13C
01t 0.023000000
F2 - Processing parameters
2 32768
SF 1006127750
WO EM
888 0
1B 0.50
GB 1]
PC 1.00
1D NMA plot parsmeters
CX 20.00
FiP 220000
Fi 22134 .81
Fap -5.000
F2 -503.07
PPMCM 11.25000
HZCM 1134 B9380

Hz/cm
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Absorbance
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200 250

| T | | | |
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wavelength / nm

UV-Vis spectra of compounds 1, 3, 5, 6, 8 and 10 in CHCl,
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