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1) Experimental details and characterization data for all compounds

General information: "H NMR spectra were recorded on AVANCE 400 MHz, JEOL
400 MHz and JEOL 600 MHz spectrometers and the chemical shifts were reported in
parts per million (d) relative to internal standard TMS (0 ppm) for CDCl;. The peak
patterns are indicated as follows: s, singlet; d, doublet; bs, broad singlet; dd, doublet of
doublet; t, triplet; m, multiplet; q, quartet. The coupling constants, J, are reported in Hertz
(Hz). >C NMR spectra were obtained on AVANCE 100.6 MHz, JEOL 99.5 and JEOL
150.9 MHz and referenced to the internal solvent signals (central peak is 77.0 ppm in
CDCl;). Mass spectra were determined with AEI-MS 50 for EI-MS; APEX II (Bruker
Inc.) for HR-MS and ESI-MS. IR spectra were recorded by a Nicolet SMX-S infrared
spectrometer. Flash column chromatography was performed over silica gel 200-300. X-
ray data collections were performed at 20 °C on a Rigaku RAXIS RAPID IP
diffractometer, using graphite-monochromated Mo Ka radiation (4 = 0.71073 A). The
determination of crystal class and unit cell parameters was carried out by the Rapid-
AUTO (Rigaku 2000) program package. The raw frame data were processed using
Crystal Structure (Rigaku/MSC 2000) to yield the reflection data file. The structure was
solved by use of SHELXTL program. Refinement was performed on F* anisotropically
for all the non-hydrogen atoms by the full-matrix least-squares method. (G. M. Sheldrick,
SHELXTL 5.10 for Windows NT: Structure Determination Software Programs; Bruker
Analytical X-ray Systems, Inc.: Madison, WI, 1997.) All reagents were weighed and
handled in air at room temperature. Unless otherwise noted, all reactions were performed
under a nitrogen atmosphere. All chemicals were purchased from Alfa, Acros, Aldrich,
TCI, and Strem and used without further purification.

General procedure for products 3: To a 2.0 mL solution of 1 (0.5 mmol) in petroleum
ether (PE) under N, at room temperature was added 2 (0.75 mmol, 1.5 eq). The resulting
mixture was stirred for 24h at room temperature. The resulting reaction solution was
mixed with few silica gel and evaporated in vacuo. The residue was purified by flash
column chromatography using silica gel (ethyl acetate : PE =1 : 5) to afford the desired
products.

General procedure for products 4: An oven-dried Schlenk tube was charged with 3

(0.2 mmol) under N, at room temperature. The Schlenk tube was put into a pre-heated oil
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bath at 130 °C for 40 minutes. The reaction mixture was quenched with saturated
NaHCOj; and washed with 10 mL ether. The resulting aqua phase was acidified by 2 mL
3N HCI and extracted with 15 mL ether. The extract was washed with water and dried

over Na,SOs. The solvent was evaporated in vacuo to afford the desired products.

c. o
OHY

|
c Ph

Cl Cl
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-oxo-2-phenylethyl)cyclohexa-2,4-dienone  (3a).
Isolated by flash column chromatography (ethyl acetate/petroleum ether = 1:5, R¢ = 0.4).
'H NMR (ppm) J 7.86(dd, J= 8.4, 1.2Hz, 2H), 7.62-7.59(m, 1H), 7.48-7.45(m, 2H),
4.17(d, J = 16.8Hz, 1H), 3.96(d, J = 16.8Hz, 1H), 3.60(bs, 1H); >C NMR (ppm) J 196.1,
189.6, 145.2, 138.3, 135.0, 134.3, 129.8, 128.9, 128.3, 127.6, 76.3, 51.3; MS(EI) m/z(%):
366(M"), 330, 293, 248, 219,147, 120, 105(100), 91, 77, 51, 36; HRMS(ESI) calcd for
C14H3Cl1,03(M +Na): 386.9120; found: 386.9128.

Cl O
OH O
cl Q O
OMe

Cl Cl
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-(4-methoxyphenyl)-2-oxoethyl)cyclohexa-2,4-
dienone (3b). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Ry = 0.3). "H NMR (ppm) 6 7.79(d, J = 8.8Hz, 2H), 6.87(d, J = 8.8Hz, 2H), 4.06(d, J
— 16.8Hz, 1H), 3.85(d, J = 16.8Hz, 1H), 3.82(s, 3H), 3.59(bs, 1H); *C NMR (ppm) o
194.4, 189.6, 164.4, 144.9, 138.5, 130.7, 129.8, 128.2, 127.4, 114.0, 76.5, 55.6, 51.0;
MS(EI) m/z(%): 396(M"), 256, 248, 223, 177, 169, 149, 135(100), 113, 107, 85, 71, 57,
43, 30; HRMS(ESI) calcd for C;sHoCl4O4 (M +Na): 416.9225; found: 416.9229.

Cl O
oH®?
g
S U,
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-oxo-2-p-tolylethyl)cyclohexa-2,4-dienone  (3c).
Isolated by flash column chromatography (ethyl acetate/petroleum ether = 1:5, Ry = 0.4).
'H NMR (ppm) d 7.78(d, J = 8.0Hz, 2H), 7.26(d, J = 8.0Hz, 2H), 4.32(bs, 1H), 4.18(d, J
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= 17.2Hz, 1H), 3.98(d, J = 17.2Hz, 1H), 2.41(s,3H); °C NMR (ppm) 6 195.9, 189.5,
145.3, 144.8, 138.7, 132.6, 129.7, 129.5, 128.4, 127.2, 76.2, 51.1, 21.7; MS(EI) m/z(%):
380(M"), 342, 329, 327, 299, 281, 248, 222, 185, 183, 161, 149, 134, 119(100), 105, 91,
73, 65, 55, 40; HRMS(ESI) calcd for C;sH;oCl,03 (M +Na): 400.9276; found: 402.9257.

. 0
OHY
e
Et

Cl Cl
2,3,4,5-Tetrachloro-6-(2-(4-ethylphenyl)-2-oxoethyl)-6-hydroxycyclohexa-2,4-
dienone (3d). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Re= 0.4). "H NMR (ppm) J 7.79(d, J = 8.4Hz, 2H), 7.28(d, J = 8.4Hz, 2H), 4.15(d, J
= 17.4Hz, 1H), 3.94(d, J = 17.4Hz, 1H), 3.71(bs, 1H), 2.70(q, J = 7.8Hz, 2H), 1.24(t, J =
7.8Hz, 3H); °C NMR (ppm) 6 195.7, 189.6, 151.5, 145.0, 138.4, 132.7, 129.7, 128.5,
128.3, 127.5, 76.3, 51.2, 29.0, 15.0; MS(EI) m/z(%):394(M"), 358, 327, 299, 248, 224,
222, 175, 148, 133(100), 119, 105, 91, 77, 51, 37, HRMS(ESI) calcd for C;sH;,Cl403
(M'+Na): 414.9433; found: 416.9406.

Cl O
OHY
e
ca O -
2,3,4,5-Tetrachloro-6-(2-(4-chlorophenyl)-2-oxoethyl)-6-hydroxycyclohexa-2,4-
dienone (3e). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Ry = 0.4). "H NMR (ppm) 6 7.76(d, J = 8.8Hz, 2H), 7.39(d, J = 8.8Hz, 2H), 4.07(d, J
= 17.2Hz, 1H), 3.88(d, J = 17.2Hz, 1H), 3.68(bs,1H); °C NMR (ppm) J 195.0, 189.4,
145.1, 140.9, 138.3, 133.3, 129.7, 129.2, 127.5, 76.2, 51.1; MS(EI) m/2(%): 400(M"), 384,
248,212, 181, 154, 139(100), 113, 111, 87, 75, 50, 37, HRMS(ESI) calcd for C;4H;Cl503
(M'+Na): 420.8730; found: 420.8726.

Cl O
OH®
Ao
Br

Cl Cl
6-(2-(4-Bromophenyl)-2-oxoethyl)-2,3,4,5-tetrachloro-6-hydroxycyclohexa-2,4-
dienone (3f). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
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1:5, Rr=0.3). '"H NMR (ppm) 6 7.73(d, J = 8.8Hz, 2H), 7.62(d, J = 8.8Hz, 2H), 4.10(d, J
= 16.8Hz, 1H), 3.91(d, J = 16.8Hz, 1H), 3.50(bs,1H); °C NMR (ppm) ¢ 195.1, 189.5,
145.2, 138.0, 133.7, 132.2, 129.8, 129.7, 129.6, 127.7, 76.2, 51.1; MS(EI) m/z(%):
442(M"), 410, 408, 380, 373, 345, 327, 303, 299, 250, 248, 222, 198, 185(100), 169, 155,
131, 119, 104, 76, 63, 50; HRMS(ESI) calcd for Ci4H;BrCl,O; (M'+Na): 464.8225;
found: 464.8236.

Cl O
oH?
Cl Q Cl

Cl Cl O
2,3,4,5-Tetrachloro-6-(2-(3-chlorophenyl)-2-oxoethyl)-6-hydroxycyclohexa-2,4-
dienone(3g). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Ry = 0.3). '"H NMR (ppm) & 7.79(s,1H), 7.70(d, J = 7.6Hz, 1H), 7.51(d, J = 7.6Hz,
1H), 7.36(t, J = 7.6Hz, 1H), 4.08(d, J = 17.2Hz, 1H), 3.92(d, J = 17.2Hz, 1H); >*C NMR
(ppm) 0 195.0, 189.4, 145.2, 138.2, 136.4, 135.2, 134.1, 130.2, 129.7, 128.3, 127.6, 126 4,
76.1, 51.1; MS(EI) m/z(%): 400(M"), 384, 250, 248, 223, 181, 154, 139(100), 125, 111,
97,79, 75, 52; HRMS(ESI) calcd for C4H7Cl503 (M'+Na): 420.8730; found: 420.8732.

cl, O

oH?® ‘

e

Cl Cl O
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-(naphthalen-1-yl)-2-oxoethyl)cyclohexa-2,4-
dienone (3h). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Re= 0.3). "H NMR (ppm) d 8.49(d, J = 8.0Hz, 1H), 7.95(d, J = 8.0Hz, 1H), 7.88(d, J
= 7.2Hz, 1H), 7.79(d, J = 8.0Hz, 1H), 7.54-7.40(m, 3H), 4.18(d, J = 17.2Hz, 1H), 4.09(d,
J = 17.2Hz, 1H); °C NMR (ppm) & 199.5, 189.6, 145.0, 138.6, 134.3, 133.8, 132.6,
129.8, 129.7, 129.4, 128.6, 128.4, 127.4, 126.7, 125.4, 124.2, 77.2, 53.9; MS(EI) m/=(%):
416(M™), 380, 377, 351, 349, 315, 250, 248, 223, 212, 195, 182, 170, 155(100), 147, 127,
111, 101, 81, 77, 59; HRMS(ESI) caled for C;sH;oCl403 (M'+Na):436.9276; found:
438.9244.
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e

Cl Cl OO
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-(naphthalen-2-yl)-2-oxoethyl)cyclohexa-2,4-
dienone (3i). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Rr=0.3). "H NMR (ppm) ¢ 8.43(s,1H), 7.96(d, J = 8.0Hz, 1H), 7.87(s,1H), 7.86(d, J
= 8.0Hz, 2H), 7.64(t, J = 8.0Hz, 1H), 7.57(t, J = 8.0Hz, 1H), 4.35(d, J = 17.2Hz, 1H),
4.14(d, J = 17.2Hz, 1H), 3.68(bs,1H); >C NMR (ppm) 6 196.1, 189.7, 145.1, 138.4,
135.9, 132.2, 132.1, 130.6, 129.8, 129.7, 129.1, 128.7, 127.8, 127.5, 127.1, 123.2, 76.3,
51.4; MS(ED) m/z(%): 416(M"), 250, 248, 210, 197, 181, 165, 155, 149, 123(100), 111,
95, 87, 75, 57; HRMS(ESI) calcd for CigH;oCl,03 (M"): 414.9457; found: 416.9430.

Cl 0]

oH®
Cl e}

Cl Cl | /
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-(5-methylfuran-2-yl)-2-oxoethyl)cyclohexa-2,4-
dienone (3j). Isolated by flash column chromatography (ethyl acetate/petroleum ether =
1:5, Re= 0.4). "H NMR (ppm) 0 7.11(d, J = 3.2Hz, 1H), 6.12(d, J = 3.2Hz, 1H), 4.35(bs,
1H), 3.83(d, J = 16.8Hz, 1H), 3.63(d, J =16.8Hz, 1H), 2.32(s, 3H); °C NMR (ppm) J
189.6, 183.0, 159.4, 149.9, 144.8, 138.6, 129.7, 127.0, 121.3, 109.7, 76.6, 50.0, 14.0;
MS(EID) m/z(%): 360, 337, 326, 309, 293, 284, 260, 248, 239, 214, 212, 197, 183, 169,
149, 141, 127, 109, 97, 71, 57(100), 43, 41, 27; HRMS(ESI) calcd for C;3HgCl4O4
(M"+H): 368.9250; found: 370.3785.

c. o
OHS

I
¢ Me

Cl Cl
2,3,4,5-Tetrachloro-6-hydroxy-6-(2-oxopropyl)cyclohexa-2,4-dienone (3k).> Isolated
by flash column chromatography (ethyl acetate/petroleum ether = 1:5, Ry = 0.3). "H NMR
(ppm) J 3.79(bs,1H), 3.51(d, J = 17.4Hz, 1H), 3.44(d, J =17.4Hz, 1H), 2.15(s, 3H); °C
NMR (ppm) 6 205.3, 189.6, 145.2, 138.1, 129.5, 127.4, 75.9, 54.8, 29.9; MS(EI) m/z(%):
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304(M"), 143, 105, 85, 58, 43(100), 36; HRMS(ESI) caled for CoHgCL,Os5 (M'+H):
301.9071; found: 301.9031.
(@]

OH O 0

0o OH
PORNO®

1-Hydroxy-1-(2-oxopropyl)naphthalen-2(1H)-one and 2-hydroxy-2-(2-oxopropyl)
naphthalene-1(2H)-one (31+3I’). A ratio of two isomers is 4:3. Isolated by flash column
chromatography (ethyl acetate/petroleum ether = 1:2, Rg= 0.5). overlap: "H NMR (ppm)
§7.96(d, J=7.6Hz, 1H), 7.65(d,J=7.6Hz, 1H), 7.59(t, J =7.6Hz, 1H),7.45-7.28(m, 5H),
7.21(d, J =7.6Hz, 1H), 6.55(d, J =10.0Hz, 1H), 6.30(d, J =10.0Hz, 1H), 6.23(d, J
=10.0Hz, 1H); major isomer: '"H NMR (ppm) J 4.31(s,1H), 2.93(dd, J = 14.0Hz, 8.4
Hz ,2H), 2.10(s, 3H), minor isomer: '"H NMR (ppm) ¢ 3.98(s,1H), 2.87(dd, J =15.2Hz,
6.4Hz 2H), 2.18(s, 3H); *C NMR (ppm) & 205.8, 205.5, 202.7, 201.2, 145.1, 142.5,
137.1, 135.0, 134.3, 130.3, 129.5, 128.7, 128.4, 128.3, 128.2, 127.5, 127.1, 126.0, 125.9,
122.8, 77.5, 74.7, 55.8, 52.6, 31.9, 31.7; MS(EI) m/z(%): 216(M"), 198, 188, 173, 160,
158, 145, 131(100), 117, 115, 102, 91, 85, 77, 63, 58, 51, 43, 27, 25; HRMS(ESI) calcd
for C3H1,03(M +Na): 239.0679; found: 239.0676.

o OH P

a8

10-Hydroxy-10-(2-oxo-propyl)-10H-phenanthren-9-one  (3m).? Isolated by flash
column chromatography (ethyl acetate/hexane = 1:5, R¢ = 0.2). '"H NMR (ppm) 6 7.91(d,
J =7.8Hz, 1H), 7.87(d, J = 7.8Hz, 1H), 7.79-7.78(m, 1H), 7.74-7.72(m, 1H), 7.66(t, J
=7.8Hz, 1H), 7.42-7.37(m, 3H), 4.51(bs, 1H), 2.97(d, J = 15.0Hz, 1H), 2.79(d, J =
15.0Hz, 1H), 2.06(s, 3H); °C NMR (ppm) 6 205.5, 202.2, 139.2, 136.6, 134.7, 129.2,
129.1, 128.8, 128.6, 128.5, 127.5, 125.8, 124.3, 123.0, 78.2, 55.4, 31.9.
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Cl Me

Cl OH

Cl
(2Z 4E,6E)-7-Acetyl-2,3,4-trichloro-6-hydroxycyclohepta-2,4,6-trienone  (4a)." 'H
NMR (ppm) & 7.03(s, 1H), 2.41(s, 3H); *C NMR (ppm) 6 204.6, 181.5, 171.3, 140.6,
140.5, 133.9, 128.2, 116.6, 28.7; MS(EI) m/z(%): 266(M"), 251, 238, 225, 223, 210, 196,
189, 171, 167, 159, 147, 133, 119, 107, 97, 87, 84, 69, 61, 43(100), 37, 27, HRMS(ESI)
caled for CoDgCL,03 (M1): 266.9377; found: 266.9378.

o O
cl Ph
Cl OH
Cl
(2Z,4E,6E)-7-Benzoyl-2,3,4-trichloro-6-hydroxycyclohepta-2,4,6-trienone (4b).

Crystals for X-ray analyses of 4b were obtained on slow solvent evaporation of ether and
petroleum ether. '"H NMR (ppm) J 7.56-7.53(m, 3H), 7.46-7.42(m, 2H), 7.22(s, 1H); °C
NMR (ppm) 6 200.2, 181.4, 169.6, 141.2, 140.8, 136.5, 134.8, 132.8, 128.5, 128.3, 128.1,
115.3; MS(EI) m/z(%): 328(M"), 301, 299, 225, 223, 173, 119, 105, 97, 77(100), 63, 51,
40, 37; HRMS(ESI) caled for C14H,Cl305; (M"): 328.9534; found: 328.9542.

Et

(22,4E,6E)-2,3,4-TrichIoro-7-(4-ethylbenzoyl)-6-hydroxycyclohepta-2,4,6-trienone
(4c). '"H NMR (ppm) & 7.48(dd, J = 8.4, 1.8Hz, 2H), 7.26-7.25(m, 2H), 7.21(s, 1H),
2.70(q, J = 7.8Hz, 2H), 1.26(t, J = 7.8Hz, 3H); °C NMR (ppm) J 199.7, 181.6, 168.4,
150.0, 140.9, 140.7, 134.7, 133.8, 128.5, 128.4, 128.0, 115.2, 28.9, 14.9; MS(EI) m/z(%):
356(M"), 355, 329, 327, 299, 285, 265, 249, 236, 222, 207, 186, 173, 167, 149, 133(100),
119, 105, 91, 77, 63, 51, 37, 27; HRMS(ESI) caled for CH;1C1:05 (M+H): 356.9847;
found: 356.9843.
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Cl
(2Z,4E,6E)-2,3,4-Trichloro-7-(4-chlorobenzoyl)-6-hydroxycyclohepta-2,4,6-trienone
(4d). "H NMR (ppm) 6 7.49(d, J = 8.4Hz, 2H), 7.41(d, J = 8.4Hz, 2H), 7.23(s, 1H); °C
NMR (ppm) 0 198.9, 181.3, 168.8, 141.5, 140.9, 139.2, 135.1, 134.9, 129.5, 128.9, 128.2,
115.2; MS(EI) m/z(%): 382(M"), 364, 336, 299, 248, 222, 167, 149, 139, 119, 111, 91, 71,
57, 43(100), 41, 28; HRMS(ESI) calcd for C14HsCL,O3 (M'+Na): 384.8963; found:
384.8970.

Br

(22,4E,6E)-7-(4-Bromobenzoyl)-2,3,4-trich|oro-6-hydroxycyclohepta—2,4,6-trienone
(4e). '"H NMR (ppm) 6 7.59-7.57(m, 2H), 7.42-7.40(m, 2H), 7.23(s, 1H); *C NMR (ppm)
5 199.1, 181.2, 168.9, 141.6, 141.0, 135.3, 135.1, 131.8, 129.5, 128.2, 127.8, 115.2;
MS(EI) m/z(%): 408(M"), 406, 380, 377, 363, 345, 327, 309, 299, 282, 264, 250, 236,
224, 207, 196, 183(100), 167, 155, 139, 131, 111, 97, 84, 76, 50; HRMS(ESI) calcd for
C14HsBrCl,0; (M™+H): 406.9639; found: 406.8638.

0]
Cl O
C O OH Q
Cl
(2Z,4E,6E)-7-(2-naphthoyl)-2,3,4-trichloro-6-hydroxycyclohepta-2,4,6-trienone (4f).
'H NMR (ppm) 6 8.05(s, 1H), 7.87-7.83(m, 3H), 7.60-7.51(m, 3H), 7.21(s, 1H); °C
NMR (ppm) 0 199.9, 181.6, 168.4, 141.1, 140.7, 135.3, 134.8, 133.5, 132.2, 129.8, 129.2,
128.6, 128.5, 128.3, 127.8, 127.0, 124.0, 115.5; MS(EI) m/z(%): 378(M"), 351, 279, 250,

248, 223, 205, 189, 184, 170, 155, 149, 127(100), 115, 101, 93, 77, 63, 57, HRMS(ESI)
calcd for Ci1gHoCl1305 (M++Na): 400.9510; found: 400.9509.
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2) X-ray crystallography data for 4b

Fig. 1 ORTEP drawing of 4b with 30% thermal ellipsoids.

Hydrogen atoms omitted for clarity.
(Note: Intramolecular hydrogen bonding is responsible for the two configurations of
tropone 4b as shown in Fig. 1. The two configurations break the symmetry and change
the crystal system to triclinic.)

Table 1. Crystal data and structure refinement for 4b.

Identification code Izpa

Empirical formula C14 H7 C13 O3

Formula weight 329.55

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system Triclinic

Space group P-1

Unit cell dimensions a=4.1248(8) A o=6221(3)°
b=18.813(4) A p=89.89(3) °
c=19.845(4) A y=289.83(3) °
10
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Volume 1362.3(5) A3

z 4
Density (calculated) 1.607 Mg/m3

Absorption coefficient 0.674 mm!

F(000) 664

Crystal size 0.50 x 0.30 x 0.20 mm?

Theta range for data collection 1.16 to 27.48°.

Index ranges -5<=h<=5, -24<=k<=24, -25<=]<=22
Reflections collected 12452

Independent reflections 6165 [R(int) = 0.0332]

Completeness to theta = 27.48° 98.1 %

Absorption correction Empirical

Max. and min. transmission 0.8769 and 0.7291

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 6165/1/369

Goodness-of-fit on F? 1.058

Final R indices [[>2sigma(I)] R1=0.0417, wR2 = 0.0724

R indices (all data) R1=0.1080, wR2 = 0.0780

Largest diff. peak and hole 0.241 and -0.354 e. A3

Table 2. Atomic coordinates ( x 104) and equivalent isotropic displacement parameters
(A 2x 103) for 4b. U(eq) is defined as one third of the trace of the orthogonalized Ul

tensor.

X y z Ul(eq)
c() 3334(6) 674(2) 570(2) 41(1)
CQ) 2784(6) -175(2) 955(2) 49(1)
C@3) 2903(6) -701(1) 1693(2) 44(1)
C(4) 3688(6) -564(1) 2328(1) 41(1)
C(5) 5182(6) 102(2) 2278(1) 38(1)
C(6) 6445(6) 816(1) 1585(1) 34(1)
C(7) 4801(6) 1143(1) 851(1) 35(1)
C(8) 4949(6) 2026(2) 349(2) 45(1)
C(9) 5512(6) 2623(1) 621(2) 38(1)
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C(10) 4384(6) 2524(2) 1315(2) 44(1)

c(11) 4736(6) 3154(2) 1494(2) 56(1)
C(12) 6202(7) 3863(2) 987(2) 67(1)
C(13) 7324(7) 3954(2) 307(2) 65(1)
C(14) 6967(6) 3338(2) 115(2) 52(1)
C(15) 1652(6) 5675(2) 5570(2) 43(1)
C(16) 2238(6) 4823(2) 5956(2) 49(1)
c(17) 2097(6) 4302(1) 6697(2) 44(1)
c(18) 1306(6) 4441(1) 7330(1) 39(1)
C(19) -165(6) 5105(2) 7272(1) 37(1)
C(20) -1454(6) 5817(1) 6583(1) 35(1)
c@1) 217(6) 6143(1) 5848(1) 35(1)
C(22) 43(6) 7023(2) 5350(2) 45(1)
C(23) -502(6) 7619(1) 5623(2) 39(1)
C(24) 618(6) 7529(2) 6314(2) 42(1)
C(25) 282(7) 8145(2) 6499(2) 55(1)
C(26) -1203(7) 8860(2) 5989(2) 64(1)
c@27) -2309(7) 8954(2) 5307(2) 67(1)
C(28) -1977(6) 8342(2) 5113(2) 52(1)
cl(1) 1931(2) -1681(1) 1908(1) 91(1)
Cl(2) 2643(2) -1314(1) 3220(1) 70(1)
Cl(3) 6007(2) 178(1) 3088(1) 67(1)
Cl(4) 3074(2) 3321(1) 6907(1) 91(1)
Cl(5) 2355(2) 3686(1) 8220(1) 70(1)
Cl(6) -1009(2) 5178(1) 8087(1) 68(1)
o(1) 2309(5) 990(1) -148(1) 69(1)
0(2) 4390(6) 2284(1) -342(1) 82(1)
0(3) 8827(4) 1158(1) 1662(1) 49(1)
0(4) 2701(5) 5990(1) 4851(1) 68(1)
0(5) 622(6) 7285(1) 4659(1) 82(1)
0(6) -3831(4) 6158(1) 6664(1) 49(1)
H(2) 2256 -396 637 59

H(10) 3406 2045 1657 53

H(11) 3977 3096 1958 67

H(12) 6423 4280 1112 80

H(13) 8333 4430 30 78
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H(14) 7704 3405 -354 62

H(16) 2803 4601 5641 59
H(24) 1600 7050 6656 51
H(25) 1046 8084 6963 66
H(26) -1439 9276 6115 77
H(27) -3296 9434 4970 80
H(28) 2731 8410 4645 62
H(1) 3020(90) 1580(30) -340(20) 138(15)
H(4) 1940(80) 6539(13) 4640(20) 129(14)

Table 3. Bond lengths [A] and angles [°] for 4b.

C(1)-0(1) 1.331(3) C(12)-H(12) 0.9300
C(1)-C(7) 1.385(3) C(13)-C(14) 1.387(4)
C(1)-C(2) 1.433(3) C(13)-H(13) 0.9300

C(2)-C(3) 1.332(4) C(14)-H(14) 0.9300

C(2)-H(Q2) 0.9300 C(15)-0(4) 1.336(3)
C(3)-C(4) 1.438(4) C(15)-C(21) 1.372(3)
C(3)-CI(1) 1.736(3) C(15)-C(16) 1.438(3)
C(4)-C(5) 1.358(3) C(16)-C(17) 1.335(4)
C(4)-Cl(2) 1.726(3) C(16)-H(16) 0.9300

C(5)-C(6) 1.499(3) C(17)-C(18) 1.435(4)
C(5)-CI(3) 1.713(3) C(17)-Cl(4) 1.738(2)
C(6)-0(3) 1.224(3) C(18)-C(19) 1.343(3)
C(6)-C(7) 1.458(3) C(18)-CI(5) 1.728(2)
C(7)-C(8) 1.488(3) C(19)-C(20) 1.496(3)
C(8)-0(2) 1.244(3) C(19)-CI(6) 1.720(3)
C(8)-C(9) 1.476(3) C(20)-0(6) 1.2223)
C(9)-C(10) 1.380(3) C(20)-C(21) 1.463(3)
C(9)-C(14) 1.385(3) C(21)-C(22) 1.482(3)
C(10)-C(11) 1.395(3) C(22)-0(5) 1.244(3)
C(10)-H(10) 0.9300 C(22)-C(23) 1.472(3)
C(11)-C(12) 1.381(4) C(23)-C(24) 1.382(3)
C(11)-H(11) 0.9300 C(23)-C(28) 1.399(3)
C(12)-C(13) 1.360(4) C(24)-C(25) 1.375(3)
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C(24)-H(24) 0.9300 C(10)-C(9)-C(14) 120.3(2)

C(25)-C(26) 1.392(4) C(10)-C(9)-C(8) 122.6(2)
C(25)-H(25) 0.9300 C(14)-C(9)-C(8) 116.8(2)
C(26)-C(27) 1.359(4) C(9)-C(10)-C(11) 118.8(3)
C(26)-H(26) 0.9300 C(9)-C(10)-H(10) 120.6
C(27)-C(28) 1.381(4) C(11)-C(10)-H(10) 120.6
C(27)-HQ27) 0.9300 C(12)-C(11)-C(10) 120.6(3)
C(28)-H(28) 0.9300 C(12)-C(11)-H(11) 119.7
O(1)-H(1) 1.03(5) C(10)-C(11)-H(11) 119.7
0(2)-H(1) 1.44(5) C(13)-C(12)-C(11) 120.2(3)
0(4)-H(4) 0.968(19) C(13)-C(12)-H(12) 119.9
C(11)-C(12)-H(12) 119.9
O(1)-C(1)-C(7) 121.4(2) C(12)-C(13)-C(14) 120.1(3)
O(1)-C(1)-C(2) 110.4(2) C(12)-C(13)-H(13) 119.9
C(7)-C(1)-C(2) 128.1(2) C(14)-C(13)-H(13) 119.9
C(3)-C(2)-C(1) 130.7(3) C(9)-C(14)-C(13) 120.0(3)
C(3)-C(2)-H(2) 114.7 C(9)-C(14)-H(14) 120.0
C(1)-C(2)-H(2) 114.7 C(13)-C(14)-H(14) 120.0
C(2)-C(3)-C(4) 128.9(2) 0(4)-C(15)-C(21) 121.4(2)
C(2)-C(3)-CI(1) 114.8(2) 0(4)-C(15)-C(16) 110.2(2)
C(4)-C(3)-CI(1) 116.2(2) C(21)-C(15)-C(16) 128.5(2)
C(5)-C(4)-C(3) 125.1(2) C(17)-C(16)-C(15) 130.1(3)
C(5)-C(4)-C1(2) 118.3(2) C(17)-C(16)-H(16) 114.9
C(3)-C(4)-Cl(2) 116.54(19) C(15)-C(16)-H(16) 114.9
C(4)-C(5)-C(6) 128.9(2) C(16)-C(17)-C(18) 129.3(2)
C(4)-C(5)-CI(3) 120.0(2) C(16)-C(17)-Cl(4) 114.0(2)
C(6)-C(5)-CI(3) 111.07(19) C(18)-C(17)-Cl(4) 116.6(2)
0(3)-C(6)-C(7) 119.8(2) C(19)-C(18)-C(17) 124.7(2)
0(3)-C(6)-C(5) 117.7(2) C(19)-C(18)-CI(5) 119.2(2)
C(7)-C(6)-C(5) 122.3(2) C(17)-C(18)-CI(5) 116.14(19)
C(1)-C(7)-C(6) 123.7(2) C(18)-C(19)-C(20) 129.6(2)
C(1)-C(7)-C(8) 118.1(2) C(18)-C(19)-CI(6) 119.2(2)
C(6)-C(7)-C(8) 118.0(2) C(20)-C(19)-CI(6) 111.05(19)
0(2)-C(8)-C(9) 117.4(2) 0(6)-C(20)-C(21) 120.4(2)
0(2)-C(8)-C(7) 118.1(2) 0(6)-C(20)-C(19) 117.7(2)
C(9)-C(8)-C(7) 124.4(2) C(21)-C(20)-C(19) 121.7(2)
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C(15)-C(21)-C(20) 123.6(2) C(26)-C(25)-H(25) 120.1

C(15)-C(21)-C(22) 118.6(2) C(27)-C(26)-C(25) 120.3(3)
C(20)-C(21)-C(22) 117.6(2) C(27)-C(26)-H(26) 119.8
0(5)-C(22)-C(23) 117.1(2) C(25)-C(26)-H(26) 119.8
0(5)-C(22)-C(21) 118.1(2) C(26)-C(27)-C(28) 120.5(3)
C(23)-C(22)-C(21) 124.5(2) C(26)-C(27)-H(27) 119.7
C(24)-C(23)-C(28) 119.5(2) C(28)-C(27)-H(27) 119.7
C(24)-C(23)-C(22) 123.6(2) C(27)-C(28)-C(23) 119.7(3)
C(28)-C(23)-C(22) 116.7(2) C(27)-C(28)-H(28) 120.2
C(25)-C(24)-C(23) 120.2(3) C(23)-C(28)-H(28) 120.2
C(25)-C(24)-H(24) 119.9 C(1)-0(1)-H(1) 100(2)
C(23)-C(24)-H(24) 119.9 C(8)-0(2)-H(1) 100.4(16)
C(24)-C(25)-C(26) 119.93) C(15)-0(4)-H(4) 102(2)
C(24)-C(25)-H(25) 120.1

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A 2x 103) for 4b. The anisotropic
displacement factor exponent takes the form: 2m2[h2a*20ll + | +2hka*b* U2 ]

Ull U22 U33 U23 U13 U12
c) 62(2) 33(2) 29(2) -14(1) 2(1) 3(1)
CQ) 67(2) 38(2) 47(2) -25(2) -5(1) 2(1)
C@3) 53(2) 24(1) 50(2) -13(1) -6(1) -3(1)
C(4) 39(2) 31(2) 38(2) -3(1) 3(1) 1(1)
C(5) 36(2) 42(2) 32(1) -15(1) -1(1) 6(1)
C(6) 33(2) 31(1) 40(2) -17(1) 4(1) 5(1)
C(7) 41(2) 29(1) 30(1) -11(1) 5(1) 1(1)
C(®) 56(2) 37(2) 39(2) -14(1) 2(1) -1(1)
C©9) 41(2) 29(1) 41(2) -15(1) -3(1) 0(1)
C(10) 42(2) 37(2) 52(2) -19(1) 1(1) -1(1)
c(1) 53(2) 62(2) 63(2) -43(2) -4(2) 9(2)
C(12) 67(2) 49(2) 99(3) -46(2) -17(2) 2(2)
C(13) 67(2) 34(2) 84(3) -19(2) 2(2) -13(1)
C(14) 59(2) 37(2) 52(2) -14(2) 3(1) -8(1)
C(15) 61(2) 36(2) 32(2) -14(1) 2(1) 4(1)
C(16) 66(2) 38(2) 49(2) 24(2) 3(1) (1)
c(17) 53(2) 26(2) 49(2) -13(1) 3(1) (1)
C(18) 38(2) 34(2) 32(2) -3(1) 2(1) (1)
C(19) 35(2) 40(2) 32(1) -14(1) 3(1) -5(1)
C(20) 36(2) 30(1) 39(2) -16(1) -3(1) -4(1)
cQ@l 41(2) 27(1) 33(1) -13(1) -5(1) 4(1)
C(22) 56(2) 39(2) 36(2) -14(1) 0(1) 6(1)
C(23) 44(2) 25(1) 44(2) -12(1) 6(1) 0(1)
C(24) 42(2) 34(2) 51(2) 20(1) 3(1) 2(1)
C(25) 55(2) 60(2) 65(2) -40(2) 7(2) -7(2)
C(26) 64(2) 472) 95(3) -44(2) 18(2) -4(2)
C@27) 67(2) 38(2) 87(3) -23(2) 6(2) 13(1)
C(28) 58(2) 40(2) 48(2) -14(2) -1(1) 8(1)
CI(1) 141(1) 30(1) 85(1) -13(1) 26(1) -17(1)
Cl(2) 84(1) 52(1) 45(1) 3(1) 7(1) -14(1)
Cl3) 90(1) 72(1) 40(1) 27(1) 2(1) -5(1)
Cl(4) 141(1) 32(1) 83(1) -13(1) 28(1) 20(1)
CI(5) 85(1) 52(1) 45(1) 2(1) -5(1) 15(1)
Cl(6) 92(1) 73(1) 39(1) 27(1) 4(1) 7(1)
o(1) 127(2) 43(1) 36(1) -18(1) -15(1) -7(1)
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0Q2) 165(2) 38(1) 32(1) -8(1) -14(1) -14(1)

0(3) 35(1) 44(1) 64(1) 21(1) -4(1) -3(1)
0(4) 126(2) 43(1) 33(1) -16(1) 15(1) 11(1)
0(5) 161(2) 37(1) 35(1) -7(1) 13(1) 17(1)
0(6) 35(1) 47(1) 63(1) 23(1) 6(1) 5(1)

3) Copies of 'H NMR and **C NMR spectra for all compounds
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1

CHANNEL £1
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55.31277084 W
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EXMOD single pulse.ex2
\S V X \ / l OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16384
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PD 5.0000 sec
1 cl cl Br ) PW1 5.50 usec
IRNUC 1H
! 3f CTEMP 18.8 ¢
SLVNT CDCL3
8 g EXREF 0.00 ppm
op) BF 0.12 Hz
RGAIN 40
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PROCNO 1
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Cl O Time 10.16
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PROBED 5 mm PABBO BB-
Cl O Cl PULPROG zq30
TD 65536
SOLVENT cpCl3
Cl Cl NS 8
DS 2
3g SWH 8223.685 Hz
FIDRE 0.125483 Hz
AQ . 3.98486387 sec
‘ RG 71.8
0 DW €0.800 usec
DE 6.50 usec
TE 292.8 K
D1 1.00000000 sec
TDO 1
mmms==== CHANNEL fl ========
NUC1 1H
Pl 12.30 usec
PL1 -1.00 dB
PLIW 17.01305389 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300259 MHz
P WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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2.00 de
55.31277084 W
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-1.00 dB
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0
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0
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2
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1.00000000 sec

CHANNEL f1 ========
1H
12.30 usec
-1.060 dB
17.01305389 w
400.1324710 MHz
32768
400.1300001 MHz
EM
0
0.30 Hz
0
1.00

34


user_2
文本框
34


196,071

—189.653

Cl O
s

Cl

A GV U S e O U D Y Y GO N el
CHOMOD P A O~ 0
PN NOT~O A1) O o
D S
WOWNNONNGTMS - m
OO NNNNN NN
L B e B B B B B o B = RS R

S\

[ R el
Oy 0
m cﬁ \0 m

0 WO
s

\'4

™
™

T
180

1
160

T I !

140 120

i
100

80

60

ppm

MHz

NAME lihr-1ihj791-C
EXPNO 1
PROCNO 1
Date_ 20081215
Time 11.41
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SOLVENT CDC13
NS 114
DS 4
SWH 24038.461
FIDRES €.366798
AQ 1.363198¢
RG 144
DW 20.800
DE 6.50
TE 291.6
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ====-
NUC1 13¢
Pl 12.80
PL1 2.00
PL1IW 55.31277084
SFO1 100.6228298
======== CHANNEL f2 ===s===
CPDPRG2 waltzle
NUC2 1H
PCPDZ 80.00
PL2 -1.00
PL12 15.50
PL13 120.00
PL2W 17.01305389
PL12W 0.38087484
PL13W 0.00000000
SFO2 400.1316005
SI 32768
SF 100.6127792
WDW EM
SSB 0
LB 1.00
GB 0
pC 1.40
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GB 0
EC 1.00
f
i
i
i

P {

NS LN NASLRER L SLA N B SR B AR SR BN B LR A B L B

85 80 75 7.0 65 6.0 55 50 4.5 40 35 30 2.5 20 1.5 10 05 ppm

(=] (=} Lo

- - ©

Supplementary Material (ESI) for Chem|cal Communications This journal is © The Royal Society of Chemistry 2009

3 o } ' o

36


user_2
文本框
36


182.613

cl

— 183.048

Cl

Ci

159.393

—149.891

e 144,755

e 138.649

s

~
&

o~

ol

128.717
—127.03
2

i

e 109, 620

49, 95!

140

120

Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2009

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
RO

RG

DW

DE

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SF
WDW
SSB
LB

GB

PC

quoxw~1ihj-799-
2

1

20081216

10.42

spect

5 mm PABBO BB-
zgpg30

6553¢

CcpCl13

160

G
24038.4¢61
0.366798
1.3631988
80.6
20.800
6.50

293.5
2.00000000
0.03000000
1

CHANNEL f1

55.31277084
100.6228298

waltzlé

1H

80.00

-1.00

15.50

15.50
17.01305389
0.38087484
0.38087484
400.1316005
32768
100.6127787
EM

4

1.00

0

1.40

20081216

Hz
Hz
sec

usec
usec
K
sec
SEec

MHz

MHz

Hz

37


user_2
文本框
37


C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R876-0H-2. jdf

lee-R876-0H
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~ © N O NN 7} o COMNT 1lee-R876-0H
N Tasss ~ < DATIM 17-02-2009 12:35:22
EXMOD single_pulse.ex2
OBFRQ 600.17 MHz
OBSET 5.30 KHz
OBFIN 5.47 Hz
POINT 32768
Ci (0} FREQU 11261.26 Hz
SCANS 8
Cl OHO ACQTM 2.9098 sec
Me PD 5.0000 sec
PW1 6.90 usec
cl c IRNUC 1H
3k ~ CTEMP 18.8 ¢
- SLVNT CDCL3
. EXREF 0.00 ppm
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) ' RGAIN 42
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o
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\DOCUME~1\nmr\LOCALS~1\Te

lee-R869-2C

13-02-2009 23:05:22

13C
single_ pulse_
150.92
8.52
1.74
32768
47348.49
800
0.6921
2.0000
4.17

1H
20.1

CDCL3

77.00
1.20
60

dec
MHz
KHz
Hz

Hz
sec

secC
usec

ppm
Hz
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee—R876—3H-l.jdf

lee-R876-3H
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Ci OH
Cl

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
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FREQU
SCANS
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C:\DOCUME~1\nmr\LOCALS~1\Te

lee-R876-3H
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4.19
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8
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R876-3C-1.jdf

lee-RB76-3C
o o o o Ot o o < own ° DFILE C:\DOCUME~1\nmr\LOCALS~1\Te
o) o < N ™M ~ ~N O ® 0 COMNT lee-R876-3C
B R LnaN W mee © DATIM 17-02-2009 16:47:04
S & =~ SSad 32 =R x OBNUC  13C
~N i in At e in . EXMOD single pulse_dec
OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 32768
o FREQU 31407.03 Hz
O SCANS 2001
Cl Me ACQTM 1.0433 sec
PD 2.0000 sec
Cl OH " PW1 3.00 usec
: IRNUC 1H
Cl CTEMP 19.6 ¢
SLVNT CDCL3
4a EXREF 77.00 ppm
BF 1.20 Hz
RGAIN 60
<
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C:\DOCUME~l\nmr\LOCALS~1\Temp\lee—R867—3H-1.jdf
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWl
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\DOCUME~1\nmr\LOCALS~1\Te

lee-R867-3H

11-02-2009 21:07:48

1H
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8
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R867-3C-1.3jdf
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C:\DOCUME~1\nmr\LOCALS~1\Te

lee-R867-3C

11-02-2009 22:52:51
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee—R868—3H-1.jdf
lee-R868-3H
DFILE C:\DOCUME~1\nmr\LOCALS~1\Te

PN PR - 3SR i =S COMNT lee-R868-3H
DA R mnYY aaq e DATIM 12-02-2009 16:56:32
[ ) l EXMOD single_pulse.ex2
OBFRQ 600.17 MHz
OBSET 5.30 KHz
OBFIN 5.47 Hz
POINT 32768
o , FREQU 11261.26 Hz
(o] I SCANS 8
Cl ACQTM 2.9098 sec
Et PD 5.0000 sec
Cl OH PW1 6.90 usec
IRNUC 1H
cl CTEMP 19.1 ¢
SLVNT CDCL3
4c K EXREF 0.00 ppm
! BF 0.12 Hz
RGAIN 42
® &

2.07

2.01
.00

086 .
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R868~3C-1.jdf

lee-R868-3C
DFILE C:\DOCUME~1\nmr\LOCALS~1\Te
Q = 9 NLSSaN2T o QS o = COMNT lee-R868-3C
= o « eYYmuwmo « Nern ® © DATIM 12-02-2009 17:24:45
b by b PSP AIIT 1 N ~ 3 OBNUC 13C
- N i e e o EXMOD single pulse_dec
K OBFRQ 150.92 MHz
) OBSET 8.52 KHz
OBFIN 1.74 Hz
POINT 32768
0 FREQU 47348.49 Hz
0 , SCANS 602
cl ACQTM 0.6921 sec
O Et PD 2.0000 sec
Ci OH \ PW1 : 4.17 usec
| IRNUC 1H
Cl i CTEMP 20.3 ¢
SLVNT CDCL3
4c ¥ EXREF 77.00 ppm
¢ BF 1.20 Hz
= RGAIN 60
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R872-3H-1.jdf

lee-R872-3H
DFILE C:\DOCUME~1\nmr\LOCALS~1\Te

SRA884& S COMNT lee-R872-3H
TS ada < DATIM 14-02-2009 18:00:38
l/ EXMOD single_pulse.ex2
%V/ OBFRQ 600.17 MHz
OBSET 5.30 KHz
OBFIN 5.47 Hz
POINT 32768
o FREQU 11261.26 Hz
o ' SCANS 8
cl ACQTM 2.9098 sec
Q Cl PD 5.0000 sec
Cl OH PW1 6.90 usec
IRNUC 1H
\ Cl CTEMP 19.2 ¢
o SLVNT CDCL3
o 4 ) EXREF 0.00 ppm
~aN ¢ BF 0.12 Hz
i ; RGAIN 50
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R872-3C~1.jdf
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C:\DOCUME~1\nmr\LOCALS~1\Te

lee-R872-3C
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R870-3H-3.jdf
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PW1l
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

C:\DOCUME~1\nmr\LOCALS~1\Te

lee-R870-3H

14-02-2009 14:06:41
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R870-3C-2.jdf
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C:\DOCUME~1\nmr\LOCALS~1\Te
lee-R870-3C
14-02-2009 14:35:12
13C
single_pulse dec
150.92 MHz
8.52 KHz
1.74 Hz
32768
47348.49 Hz
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0.6921 sec
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4.17 usec
1H
20.2 ¢
CDCL3
77.00 ppm
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R874-3H-1.jdf
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C:\DOCUME~1\nmr\LOCALS~1\Te
lee-R874-2H
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C:\DOCUME~1\nmr\LOCALS~1\Temp\lee-R874-3C-1.jdf
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— — A A A A A AT A A A EXMOD single pulse_dec
k OBFRQ 150.92 MHz
) OBSET 8.52 KHz
OBFIN 1.74 Hz
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o Q | SCANS 1000
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 81345_20081209_000001.d Acquisition Date 12/9/2008 3:46:49 PM
Sample 1 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. - +MS
x107
] Cl [OJNO)
] Ph
1.54 Cl
J OH . 388.90939
Cl Cl '
3a
1.0- 386.91380
0.5
| 404.88375 441.29858
330.33706 366.92757 ‘ i ]
oc 14 . r 'L. 1 . 375.7129!32% 1 " | l. i 'l 1 r () IIL | | A . .l " |Ln . Al o . 429!9.4'346 i r Lo I .l
300 320 340 360 380 400 420 440 m/z
Sum Formula _Sigma m/z_Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C14H8CI4Na103 0.029 386.91198 -0.63 -0.92 -0.24 8.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/9/2008 3:50:07 PM Page 1 of 1

Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2009
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File Name
Creation Date/Time
File Type

File Source
Operator
Instrument

. ji\\maspec2\data\81444.

: 08-12-10 at 17:50:00
: Lo-Res Data - Raw (Magnet)
: Acquired on MASPEC Il system [msw/9888]
. Peking University
: ZAB-HS

ms2

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%%, Min.Hgt: 1000, Min.Wid(Mit):10(7), Inc:10%, Res:10%].

o

]
[7-] «Q
o [
oot

-]
o

~
o
[T P

N
o

10

U PR DT SR TR T DTN PRI BT ST R T PR

37
N

91
4

[ J_Ll” L[Ihl

105

L

_Scan 17#1:34. Sub.=2#0:10. "1". Entries=531. Base M/z=105.2. 100% Int.=10.26576. El. POS. Saturated.
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File Name : j'\maspec2\data\81466.ms2
Creation Date/Time : 08-12-15 at 8:38:03

File Type ! Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:10003%, Min.Hgt:1000%, Min.Wid(MIt):10(7), Inc:10%, Res:10%)].

%age Scan 24#2:06. Sub.=1#0:04. "2". Entries=446. Base M/z=135.1. 100% Int.=1.67513. El. POS.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 81347_20081209_000001.d Acquisition Date 12/9/2008 4:04:45 PM
Sample 5 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
intens. +MS
x1071
. Cl O O
C)we
o)
402.92572
1.5+ OH -
Cl Cl
3c
1.0+
0.5
418.90005
; 344.96707 380.94432
1 330.33740 364.95176 I | I [ ' I 42924109 20964
0.0+ 3,18.':?“’)87 IIJ I‘ Ij b 11,L.J Lo, 1 J:.IL. al ||!I|.V | Ly IIJL f ll.l ul, J4l41:._l 1
300 320 340 360 380 400 420 440 miz
Sum Formula _Sigma m/z _Err[ppm] Mean Err[ppm] Err[mDa] rdb N Rule e
C15H10CI4Na103 0.008 400.92763 2.27 -2.18 -091 8.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/9/2008 4:07:02 PM Page 1 of 1
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File Name : j'\maspec2\data\81446.ms2
Creation Date/Time : 08-12-10 at 18:06:37

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument . ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000§, Min.Hgt:1000§, Min.Wid(Mit):10(7), Inc:10%, Res:10%].

%age _Scan 25#2:11. Sub.=2#0:10. "5". Entries=614. Base M/z=119.3. 100% iInt.=4.49424. El. POS.
119
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 81348_20081209_000001.d Acquisition Date 12/9/2008 4:07:01 PM
Sample 6 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. +MS
x1
Cl 0 O
e
Cl Q ‘ 416.94057
6- OH .
Cl Ci
3d
4- 356.98478
394.95862
338.34172
2-
432.91458
330.33671 L \ 374.36319 H“L
318.30014 346. | | Ll l
ol —l .Lh, IJ 33167 1| AT T Al.,Lllll.. ”L|| Llrl..m...‘,n AT VPP I O TR o I
300 320 340 360 380 400 420 440 m/z
Sum Formula __Sigma miz_Errfppm] Mean Err[ppm] Err[mDa] rdb N Rule e
C16H12Ci4Na103 0.029 414.94328 -0.24 -0.18 -0.10 8.50 ok even

Bruker Daltonics DataAnalysis 3.4 printed: 12/9/2008 4:08:31 PM Page 1 of 1

Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2009
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File Name : j:'\maspec2\data\81447.ms2
Creation Date/Time : 08-12-10 at 18:14:43

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC |l system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%%, Min.Hgt:1000%%, Min.Wid(Mit):10(7), Inc:10%, Res:10%].

%age
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o

Scan 22#1:55. Sub.=2#0:10. "6". Entries=539. Base M/z=133.3. 100% Int.=5.41824. El. POS.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis info

Analysis Name 81367_20081210_000001.d Acquisition Date 12/10/2008 3:33:10 PM
Sample 3 Instrument Bruker Apex IV FTMS
Comment ESI Positive \ Operator Peking University
Intens. +MS|
x1 07: .
1.501 Cl (OJNO)
) Cl
L
25, OH . 42286975
: Cl Cl
] 3e
1.001 .
E 424.86656
| 420.87258
0.75-
0.50-
] 426.86358
0.25
] 402.39386 l l ‘ 128.86077 438.84513
J 413.26577 R
0.00 AILLMLJ L.l lI . i v . . L ]I A I‘l ir - . . L l 'J . '.I . l '.l . e L i l' T r . e > . . l'l v .
400 405 410 415 420 425 430 435 m/z
Sum Formula Sigma miz__Err [ppm] Mean Err [ppm] Err[mDa] rdb N Rule e
C14H7CI5Na103 0.012 420.87300 1.00 1.32 042 8.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/10/2008 3:35:24 PM ' Page 1 of 1

Supplementary Material (ESI) for Chemical Communications This journal is © The Royal Society of Chemistry 2009
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File Name
Creation Date/Time
File Type

File Source
Operator
Instrument

! j'\maspec2\data\81453.ms2

: 08-12-12 at 8:35:17

: Lo-Res Data - Raw (Magnet)

: Acquired on MASPEC Il system [msw/9888]
: Peking University

: ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%, Min.Hgt:1000%%, Min.Wid(Mit):10(7), Inc:10%, Res:10%].
_Scan 22#1:55. Sub.=4#0:20. "3". Entries=327. Base M/z=139.1. 100% Int.=2.46784. El. POS.

%age

2] ~ [ [7-3
o o o o
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

66

Analysis Name 81426_20081216_000001.d Acquisition Date 12/16/2008 4:44:23 PM
Sample 4 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. ] ) +MS
x106
5-
1 Cl 0 O
] O Br 466.82037
I |
4] OH ~'
4 468.81774
! Cl Cl
1 3f
3_
21 464.82358
470.81497
14
1 467.82394
465.80885 469.82110
462.81276 ]- 472.81122 47520618
[\ T S TR J'.L459;91L9511 ; who J_.'l l.l L'l — L 7'1 e l.‘ l‘x LIJ L.;..l
456 458 460 462 464 466 468 470 472 474 m/z
Sum Formula _Sigma m/z__Err [ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C14H7Br1Cl4Na103 0.011 46482249 -2.36 0.18 -1.09 8.50 ok even
C16H6Br1Cl403 0.027 464.82489 2.82 422 131 11.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/16/2008 4:46:59 PM Page 1 of 1
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File Name : j'\maspec2\data\81478.ms2

Creation Date/Time : 08-12-17 at 9:44:24

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888] .
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%%, Min.Hgt:1000%%, Min.Wid(Mit):10(7), inc:10%, Res:10%)].

%age _Scan 22#1:55. Sub.=5#0:25. "4". Entries=624. Base M/z=185. 1(!):% int.=10.47031. El. POS. Saturated.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 81428 20081216_000001.d Acquisition Date 12/16/2008 4:54:41 PM
Sample 18 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University

Intens. | +MS
x106]
Cl (ONNO) O
422.87020

] CI Q
2.04 OH Cl I

1 Cl Cl

] 39
1.5

. 420.87321 424.86729
1.0

] 417.38414
0.5 426.86386

423.87374
416.04486 o 42587085 427.95788
Oc- S y J v l.‘ l ].‘ _h _l; .l L' ") J o L. ' L', h . ” L ..]_l. l' o it y .
414 416 418 420 422 424 426 428 430 432 miz
Sum Formula Sigma m/z_Err[ppm] MeanErr[ppm] ErrfmDa] rdb N Rule e
C14H7CI5Na103 0.010 420.87300 -0.49 -0.04 0.21 850 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/16/2008 4:56:07 PM Page 1 of 1
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File Name

Creation Date/Time

File Type
File Source
Operator
Instrument

: j'\maspec2\data\81480.ms2

: 08-12-17 at 12:07:30

: Lo-Res Data - Raw (Magnet)

1 Acquired on MASPEC Il system [msw/9888]
: Peking University

: ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=['|'hr:1000ﬁ, Min.Hgt:10001i, Min.Wid(Mit):10(7), Inc:10%, Res:10%].
Scan 17#1:29. Sub.=7#0:36. "18". Entries=715. Base M/z=139.2. 100% Int.=10.40524. El. POS. Saturated.

%age —
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 81350_20081209_000001.d Acquisition Date 12/9/2008 4:13:51 PM
Sample 8 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. | +MS
x1
] 438.92436
4 0
) 3h
3..
] 454.89825
2_
374.36281
1{  358.36764
- 402.39392
. 416.94251 465.17306 481.20416
] 492 40242
- | | o L | il ], ogues |
| J* l il Ll " ll l | l ll.u.nLuIJ;_J [T IL; 4 .lnll..l J.LL. n‘JL l.- | L |I 1l TR Al e S T N l |
c T v v T d 1 ¥ L v T T
360 400 420 440 460 480 m/z
Sum Formula Sigma m/z Errr[ppm] Mean Errlppm] Err [mDa] rdb N Rule e
C18H10CI4Na10O3 0.011 436.92763 1.10 .81 048 11.50 ok even

Bruker Daltonics DataAnalysis 3.4

printed:

12/9/2008 4:15:11 PM
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File Name : J:\\maspec2\data\81449.ms2
Creation Date/Time : 08-12-10 at 18:29:37

File Type ¢ Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%%, Min.Hgt: 10007k, Min.Wid(Mit):10(7), Inc:10%, Res:10%)].
%age _Scan 30#2:38. Sub.=10#0:52. "8". Entries=789. Base M/z=155.1. 100% Int.=10.4832. El. POS. Saturated.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 81396_20081212_000001.d Acquisition Date 12/12/2008 3:22:26 PM
Sample 17 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. | +MS
x106 \
" D
) O
OH
Cl Cl
6.
422.39384
3i
A 416.94302
2+ 454 89908
400.95140 [ 426.45604 l ‘ l ] 447.34785 J 463.30378
0 .Li.f'_slsza:ol'nlllllv..' N— —— I 'LlIJII ‘IJ.L[J'L_.I > LIJ adod I T P I'J' ol —l ol
390 400 410 420 430 440 450 460 miz
Sum Formula _Sigma m/z__Err [ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C18H11Cl403 0.012 414.94568 -0.29 -0.29 0.12 11.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/12/2008 3:24:35 PM Page 1 of 1
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File Name : j'\maspec2\data\81468.ms2

Creation Date/Time : 08-12-15 at 8:53:24

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=['l‘hr:1000ﬁ, Min.Hgt:1000§. Min.Wid(MIt):10(7), Inc:10%, Res:10%)].
Scan 32#2:48. Sub.=10#0:52. "17". Entries=492. Base M/z=123.1. 100% Int.=4.6336. El. POS.

%age 123
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File Name

Creation Date/Time
File Type

File Source
Operator
Instrument

: j:\\maspec2\data\81454.ms2

: 08-12-12 at 8:49:33

: Lo-Res Data - Raw (Magnet)

: Acquired on MASPEC Il system [msw/9888]
: Peking University

: ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%, Min.Hgt: 10008, Min.Wid(MIt):10(7), Inc:10%, Res:10%].
Scan 39#3:25. Sub.=1#0:04. "9". Entries=605. Base M/z=57.1. 100% Int.=0.98736. El. POS.
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] c, o0 o Me
J \
80 -
] OH
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)

File Name : e:\maspec2\data\73467.ms2
Creation Date/Time : 08-1-4 at 14:58:56

File Type : Lo-Res Data - Raw (Magnet) -
File Source : Acquired on MASPEC Il system [msw/9888]

Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.Miz. Ctd=[Thr:1000%, Min_Hgt:1000®, Min.Wid(MIt):10(7), Inc:10%, Res:10%].

%age Scan 13#1:08. Sub.=3#0:15. Entries=9565. Base M/z=43. 100% Int.=10. 20928. El. POS. Saturated.
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: j:'\maspec2\data\81455.ms2 ¢

: Acquired on MASPEC Il system [msw/9888]

File Name

Creation Date/Time : 08-12-12 at 9:14:41

File Type : Lo-Res Data - Raw (Magnet)
File Source

Operator : Peking University
Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[T! hr:1000%, Min.Hgt: 10005, Min.Wid(MIt):10(7), Inc:10%, Res:10%)].
Scan 5#0:26. Sub.=10#0:52. "12". Entries=310. Base M/z=43.1. 100% Int.=1.39648. El. POS.

%age 43
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Peking University Mass Spectrémetry Sample Analysis Report

Analysis Info

Analysis Name 81370_20081210_000001.d Acquisition Date 12/10/2008 4:34:01 PM
Sample 13 Instrument Bruker Apex IV FTMS
Comment ESI Positive v Operator Peking University
Intens. +MS!
x107
J 0 (o)
1'5°j Cl Ph
330.95113
; cl OH 328'95419
1.254 )
i Cl
] 4b
1.00
0.751
0.507 332.04843
0.257 331.95472
] 333.95160334.94565 337.23591
0.00 : ; : ; ; , : ; W RN P | | L : —
320 322 324 326 328 330 332 334 336 mz
Sum Formula Sigma m/z Err[ppm] Mean Err [ppm] Err {mDa] rdb N Rule e
C14H8CI303 0.027 328.95335 -2.53 -2.05 -0.83 9.50 ok even
C20H3CI201 0.167 328.95555 4.13 5.10 1.36 18.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/10/2008 4.:37:14 PM Page 1 of 1
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File Name : j:\\maspec2\data\81456.ms2 ¢
Creation Date/Time : 08-12-12 at 9:17:51

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr: 1000ﬁ Min.Hgt: :1000%%, Min Wid(Mit):10(7), Inc:10%, Res:10%)].
Scan 22#1:55. Sub.=1#0:04. "13". Entries=424. Base M/z=77.1. 100% Int.=3.14001. El. POS.
77
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 81371_20081210_000004.d Acquisition Date 12/10/2008 4:58:49 PM
Sample 14 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
lnbnsj +MS
x10 ] O o
' ) ()
378.9662880.96335
1.5 Cl Q OH Et 0
Cl
- 4c
1.0
0.5 356.98432 382.96044
376.95639
353.26595 36097835
363.11108 368.96741
0.0 Ay .'.l.l.‘l.l.".l ) 'lllnxv — ‘Jillll'L'lJr 'l'L! l] +
350 355 360 370 375 380 385 mz
Sum Formula _Sigma m/z _Err [ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C16H12CI303 0.004 356.98465 0.93 1.45 033 9.50 ok even
C14H10CI3N302 0.010 356.98331 -2.83 -2.58 -1.01  10.00 ok odd
C17H7CI2N203 0.161 356.98282 4.19 -3.46 -1.50 14.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/10/2008 4:59:53 PM Page 1 of 1
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File Name

Creation Date/Time
File Type

File Source
Operator
Instrument

: j'\maspec2\data\81457.ms2

: 08-12-12 at 9:31:52

: Lo-Res Data - Raw (Magnet)

: Acquired on MASPEC Il system [msw/9888]
: Peking University

: ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[1’hr:1oooﬁ, Min.Hgt:1000i, Min.Wid(Mit):10(7), Inc:10%, Res:10%].
Scan 37#3:20. Sub.=1#0:04. "14". Entries=555. Base M/z=133.3. 100% Int.=2.64448. El. POS.

%age
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info
Analysis Name 81427_20081216_000001.d Acquisition Date 12/16/2008 4:50:06 PM
Sample 16 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
intens. +MS|
x107-
1.25- o @
] Cl
cl 386.89414
. Cl OH ;-
1.004
) Cl
4d
0.754 384.89697
0.50+ 388.89076
0.25
] 387.89732
390.88802
381.29814
0001 B v | | | 30160167 3963527
376 ) 378 ' 380 ' 382 ' 384 ' 386 ' 388 ) 390 ) Y T miz
Sum Formula Sigma m/z__Err [ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C14H6CI4Na103 0.036 384.89633 -1.67 -1.24 064 9.50 ok even
C16H5CI403 0.038 384.89873 4.58 5.07 176 1250 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/16/2008 4.:52:09 PM Page 1 of 1
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File Name : j:\\maspec2\data\81479.ms2
Creation Date/Time : 08-12-17 at 10:23:06

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr: 10007k, Min.Hgt: 10008, Min.Wid(Mit):10(7), Inc:10%, Res:10%)].
Scan 24#2:11. Sub.=1#0:04. "15". Entries=443. Base M/z=43.1. 100% Int.=2.9056. El. POS.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 81430_20081216_000001.d Acquisition Date 12/16/2008 5:16:48 PM
Sample 20 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. +MS
x108
] o O
Cl
408.86113
6 Cl OH Br -
Cl
4e
4- 410.85886
406.86380
2...
409.86443 412.85545
l wosserco 407 86716 l 411.86197
.39
0+—2 ot TL—JL . JL . | | o e .
402 404 406 408 410 412 414 416 m/z
Sum Formula _Sigma m/iz Err[ppm] MeanErr[ppm] Err[mDa] rdb N Rule e
C14H7Br1CI303 0.006 406.86387 0.156 0.60 0.06 9.50 ok even

Bruker Daltonics DataAnalysis 3.4 printed: 12/16/2008 5:18:20 PM Page 1 of 1
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File Name ¢ j:'\maspec2\data\81467.ms2
Creation Date/Time : 08-12-15 at 8:45:30

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1000%, Min.Hgt:1000ﬁ, Min.Wid(Mit):10(7), Inc:10%, Res:10%)].
%age _Scan 41#3:41. Sub.=19#1:40. "16". Entries=503. Base M/z=123.3. 100% Int.=9.5872. El. POS.
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Peking University Mass Spectrometry Sample Analysis Report

Analysis Info

Analysis Name 81431_20081216_000001.d

Acquisition Date

12/16/2008 5:21:07 PM

Sample 21 Instrument Bruker Apex IV FTMS
Comment ESI Positive Operator Peking University
Intens. +MS|
x10°1
1.01 q @
Cl
400.95087
] 402.94800
Cl OH ;
0.8
Cl
4f 402.39438
0.6
0.4+
404.94487
0.2 401.95474 403.39741403.95142
399.03618

0.0 N 2 N A s JYRY PPYRLAA o Pl Vi
398 399 400 401 402 403 404 405 406 407 mz
Sum Formula Sigma m/z__Err [ppm] Mean Err [ppm] Err [mDa] rdb N Rule e
C18HS9CI3Na103 0.017 400.95095 0.19 0.47 0.07 12.50 ok even
Bruker Daltonics DataAnalysis 3.4 printed: 12/16/2008 5:22:47 PM Page 1 of 1
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File Name ! j'\maspec2\data\81483.ms2
Creation Date/Time : 08-12-17 at 12:24:57

File Type : Lo-Res Data - Raw (Magnet)

File Source : Acquired on MASPEC li system [msw/9888]
Operator : Peking University

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z. Ctd=['|'hr:1000i, Min.Hgt:1000i, Min.Wid(Mit):10(7), Inc:10%, Res:10%)].

%age _Scan 25#2:11. Sub.=4#0:20. "21". Entries=418. Base M/z=127.2. 100% Int.=1.01888. El. POS.
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