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1. General

All reactions were performed under a nitrogen atmosphere in a flame-dried reaction flask. All
solvents were distilled prior to use. Toluene and THF was distilled over sodium, DCE was
distilled over NaH. For chromatography, 200-300 mesh silica gel (Yantai, China). 'H and "*C
NMR spectra were recorded at 300 MHz (or 200 MHz) and 75 MHz (or 50 MHz) with Varian
Mercury 300 spectrometer. Chemical shifts are reported in ppm using tetramethylsilane as
internal standard. IR spectra were recorded with a Nicolet SMX-S infrared spectrometer.

Mass spectra were obtained on a VG ZAB-HS mass spectrometer.

2. Preparation of 1-ethynyl-2-phenylthio-3,4-pentadienyl trimethylsilyl ether 4a-j

H HO
0 THE —
R>Z tO= MO T e 20 min R><‘ @)
PhS ’ PhS
HO TMSO

+ TMSCI

(1) Under a nitrogen atmosphere, 2-phenylthio-3,4-pentadienyl aldehyde (2.0 mmol) was
dissolved in anhydrous THF (20 mL) in a 50 mL three necked-bottomed flask. To the solution
was then added ethynylmagnesium bromide (0.5 mol/L in THF, 3.0 mmol) dropwise at 0 °C
(ice-bath). The reaction was kept at the same temperature for about 20 min. Then saturated
NH4C1 was added, and the mixture was extracted with Et,O. The combined organic layers
were dried over MgSO,4 and evaporated; the residue was purified by a silica gel column.
Elution with petroleum ether/ethyl acetate (15:1) afforded pure product of
1-Ethynyl-2-phenylthio-3,4-pentadienyl alcohol.

(2) Under a nitrogen atmosphere, 1-ethynyl-2-phenylthio-3,4-pentadienyl alcohol (2.0
mmol) and triethylamine (6.0 mmol) were mixed in anhydrous CH,Cl, (20 mL) in a 50 mL
round-bottomed flask. To the solution was then added TMSCI (4.0 mmol) at room
temperature. The reaction was kept at the same temperature until completed as judged by TLC.
Removal of the solvent in vacuo gave a crude residue, which was purified by silica gel

column. Elution with petroleum ether/ethyl acetate (100:1) afforded pure product of 4a-i.
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3. Preparation of 1-ethynyl-2-phenyl-2-phenylthio-3,4-pentadienyl acetate 1

HO AcO

— Et;N, DMAP —
Ph><\ + (AcO),0 3| - Ph: 2
PhS CH2Cly, r.t., 0.5

1

Under a nitrogen atmosphere, 1-ethynyl-2-phenylthio-3,4-pentadienyl alcohol (2.0 mmol)
was dissolved in anhydrous CH;,Cl, (20 mL) in a 50 mL round-bottomed flask. Triethylamine
(10.0 mmol), Ac,0 (6.0 mmol) and DMAP (0.02 mmol) were then added to this solution in
turn at 0 °C (ice- bath).The reaction was continued at room temperature for about 0.5 h.
Removal of the solvent in vacuo gave a crude residue, which was purified by silica gel

column. Elution with petroleum ether/ethyl acetate (20:1) afforded pure product of 1.

4. Characterization data

1-Ethynyl-2-phenyl-2-phenylthio-3,4-pentadienyl acetate (1)

Stereoisomer 1-A: white solid; IR (film) 3285, 1954, 1745, 1370, 1225,
1025, 856, 751, 733, 694 cm™; '"H NMR (CDCl;, 300 MHz) 6 2.09 (s, 3H),

2.45 (d, J = 2.1 Hz, 1H), 4.65 (dd, J = 6.9, 11.1 Hz,1H), 4.92 (dd, J = 6.9,

11.1 Hz,1H), 5.60-5.64 (m, 2H), 7.23-7.39 (m, 8H), 7.49-7.52 (m, 2H); '*C NMR (CDCL, 75
MHz) & 20.88, 60.34, 66.84, 75.65, 78.77, 79.55, 92.88, 127.62, 127.73, 128.48, 128.70,
129.42, 130.39, 137.90, 138.64, 169.47, 208.35. EI-MS (m/z, relative intensity): 334 (M",
0.36), 292 (4), 274 (3), 183 (15), 165 (100), 109 (9), 43(46). HRMS calcd for CyH;50,S [M']
334.1028; Found: 334.1036.

Stereoisomer 1-B: 'H NMR (CDCls, 300 MHz) 6 2.00 (s, 3H ), 2.05 (s, 3H ), 2.42 (d, J = 2.1
Hz, 1H ), 2.54 (d,J=2.1 Hz, 1H ), 4.47 (dd, /= 6.6 Hz, 11.1Hz, 1H ), 4.62 (dd, J= 6.6, 11.1
Hz, 1H), 4.69 (dd, J = 6.6, 11.1 Hz, 1H), 4.89 (dd, J = 6.6, 11.1 Hz, 1H), 5.54-5.62 (m, 4H ),
7.20-7.40 (' m, 12H), 7.43-7.52 ( m, 5H), 7.66-7.69 ( m, 3H ); °C NMR (CDCls;, 75 MHz) &
20.62, 20.75, 60.31, 60.55, 66.78, 67.13, 75.64, 76.45, 78.70, 78.80, 78.88, 79.44, 92.83,
93.19, 127.54, 127.65, 127.81, 128.38, 128.42, 128.63, 128.97, 129.33, 129.38, 130.25,
130.36, 137.79, 138.14, 138.57, 169.08, 169.31, 207.44, 208.27.
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1-Ethynyl-2-phenyl-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4a)

Ph
PhS

TMSO 44

Mixture of two stereoisomers, yield-1: 96%, yield-2: 85%; IR (film) 3294,

2985, 1955, 1251, 1096, 842, 750, 693 cm™; 'H NMR (CDCls, 300 MHz) §

0.037 (s, 9H), 0.092 (s, 9H ), 2.44 (d, J= 2.1 Hz, 1H), 2.51 (d, J=2.1 Hz,

1H), 4.52-4.77 (m, 6H), 5.56 (t, J = 6.9 Hz, 1H), 5.65 (t, J = 6.9 Hz, 1H), 7.15-7.39 ( m,
16H ), 7.58-7.61 (m, 2H), 7.70-7.72 (m, 2H); *C NMR (CDCls, 75 MHz) 6 0.032, 0.15,
62.76, 63.65, 68.01, 68.68, 75.56, 75.87, 78.26, 78.66, 82.57, 82.70, 93.05, 93.42, 127.15,
127.24, 127.30, 128.07, 128.46, 128.53, 129.66, 129.76, 131.88, 132.00, 136.84, 139.06,
139.21, 208.44, 208.85. EI-MS (m/z, relative intensity): 364 (M", 8), 255 (30), 237 (30), 165
(93), 128 (18), 91 (36), 73 (100). HRMS calcd for CxH40SSi [M'] 364.1317; Found:
364.1316.

1-Ethynyl-2-(4-methylphenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4b)

-

Me Mixture of two stereoisomers, yield-1: 99%, yield-2 84%; IR (film)

3298, 2958, 1955, 1251, 1097, 870, 843, 750, 692 cm™; '"H NMR

4 PhS — | (CDCls, 300 MHz) 6 0.088 (s, 9H), 0.15 (s, 9H), 2.36 (S, 6H), 2.44 (d,
TMSO

) J=2.1Hz, 1H), 2.53 (d, J= 2.1 Hz, 1H), 4.54-4.81 (m, 6H), 5.59 (t, J
= 6.9 Hz, 1H), 5.66 (t, J= 6.9 Hz, 1H), 7.11-7.44 (m, 14H ), 7.55 (d, J = 8.4 Hz, 2H), 7.64
(d, J = 8.4 Hz, 2H); *C NMR (CDCls, 75 MHz) 6 0.056, 0.18, 21.03, 62.76, 63.46, 68.10,
68.73, 75.42, 75.76, 78.16, 78.52, 82.69, 82.85, 93.28, 93.59, 127.89, 127.99, 128.04, 128.38,
128.43, 129.60, 132.17, 136.02, 136.13, 136.77, 136.83, 208.40, 208.86. EI-MS (m/z, relative
intensity): 378 (M", 5), 288 (5), 269 (56), 251 (24), 179 (94), 73 (100). HRMS calcd for
C3Ha60SSi [M'] 378.1474; Found: 378.1480.

1-Ethynyl-2-(4-methoxyphenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4C)

s =

MeO Mixture of two stereoisomers, yield-1: 99%, yield-2: 89%; IR (film)
3291, 2957, 1954, 1509, 1250, 1094, 870, 842, 750 cm™'; '"H NMR

PhS — | (CDCls, 300 MHz) 6 0.052 (s, 9H), 0.11 (s, 9H), 2.41 (d, J = 2.1 Hz,

¢ mso 1H), 2.50 (d, J = 2.1 Hz, 1H), 3.80 (s, 6H), 4.53-4.63 (m, 4H), 4.72 (d,

. J

J = 6.9 Hz, 2H), 5.53 (t, J = 6.9 Hz, 1H), 5.60 (t, J = 6.9 Hz, 1H), 6.80-6.85 ( m, 4H ),
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7.16-7.30 (m, 8H), 7.37-7.40 (m, 2H), 7.53-7.65 (m, 2H); °C NMR (CDCls, 75 MHz) 6 0.056,
0.18, 55.10, 62.57, 63.24, 68.14, 68.76, 75.42, 75.77, 78.19, 78.55, 82.67, 82.85, 93.35, 93.67,
112.43, 112.54, 128.07, 128.41, 128.46, 130.92, 131.06, 131.20, 132.15, 136.77, 136.81,
158.62, 158.68, 208.34, 208.83. EI-MS (m/z, relative intensity): 394 (M, 3), 379 (2), 285 (98),
267 (20), 195 (69), 73 (100). HRMS calcd for Co3H260,S; S [M*] 394.1423; Found: 394.1431.

1-Ethynyl-2-(4-chlorophenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4d)

(Cl Y\ Mixture of two stereoisomers, yield-1: 90%, yield-2 82%; IR (film)

3296, 2959, 1955, 1490, 1252, 1094, 843, 750, 693 c¢cm™; '"H NMR
(CDCls, 300 MHz) 6 0.069 (s, 9H), 0.14 (s, 9H), 2.44 (d, J = 2.1 Hz,

PhS
| 4d TmsO 1H), 2.54 (d, J = 2.1 Hz, 1H), 4.56-4.76 (m, 6H), 5.50 (t, J = 6.6 Hz,

1H), 5.57 (t, J = 6.6 Hz, 1H), 7.19-7.42 (m, 14H), 7.59 (d, J = 8.7 Hz,
2H), 7.69 (d, J = 8.7 Hz, 2H); >C NMR (CDCls, 75 MHz) ¢ 0.040, 0.17, 62.59, 63.26, 68.05,
68.56, 75.72, 76.15, 78.47, 78.86, 82.31, 82.46, 92.90, 93.40, 127.23, 127.33, 128.24, 128.74,
128.78, 131.30, 131.36, 131.66, 133.13, 133.25, 136.88, 136.96, 137.63, 137.86. EI-MS (m/z,
relative intensity): 398 (M", 4), 289 (26), 271 (19), 199 (39), 165 (10), 127 (9), 109 (10), 73
(100). HRMS calcd for C,H,30SSi*°Cl [M ] 398.0927; Found: 398.0921.

1-Ethynyl-2-(4-bromophenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4¢)

(Br 1 Mixture of two stereoisomers, yield-1: 73%, yield-2: 97%; IR (film)

3298, 2958, 1954, 1585, 1485, 1251, 1097, 1010, 843, 750, 692 cm’';
'H NMR (CDCls, 300 MHz) 6 0.047 (s, 9H), 0.12 (s, 9H), 2.42 (d, J =

PhS
_ %€ TMSO ) 2.1Hzl1H),2.53 (d,J=2.1 Hz, 1H), 4.51-4.74 (m, 6H), 5.47 (t, J= 6.6

Hz, 1H), 5.53 (t, J = 6.6 Hz, 1H), 7.12-7.62 (m, 18H); “C NMR
(CDCls, 75 MHz) 6 0.040, 0.17, 62.66, 63.30, 67.98, 68.47, 75.75, 76.19, 78.48, 78.87, 82.26,
82.42, 92.82, 93.32, 121.46, 121.57, 128.22, 128.74, 128.77, 130.16, 130.26, 131.44, 131.67,
131.71, 136.86, 136.96, 138.14, 138.38, 208.30, 208.74. EI-MS (m/z, relative intensity): 442
(M™, 3), 333 (17), 315 (8), 236 (36), 165 (15), 127 (13), 109 (15), 73 (100). HRMS calcd for
C,H»30SSi”Br [M ] 442.0422; Found: 442.0425.
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1-Ethynyl-2-(3-chlorophenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4f)

Mixture of two stereoisomers, yield-1: 99%, yield-2 69%; IR (film)
Cl 3301, 2959, 1955, 1252, 1098, 868, 843, 750, 693cm™; 'H NMR

PhS = | (CDCls, 300 MHz) § 0.047 (s, 9H), 0.11 (s, 9H), 2.45 (d, J = 2.1 Hz,
4 TMSO

1H), 2.54 (d, J = 2.1 Hz, 1H), 4.58-4.78 (m, 6H), 5.49 (t,J = 6.6 Hz,
1H), 5.58 (t, J = 6.6 Hz, 1H), 7.18-7.71 (m, 18H), >C NMR (CDCls, 75 MHz) ¢ 0.024, 0.14,
62.45, 63.32, 67.92, 68.55, 75.81, 76.21, 78.52, 78.93, 82.22, 82.33, 92.64, 93.18, 127.27,
127.43, 127.93, 128.00, 128.23, 128.30, 128.39, 128.76, 128.87, 130.05, 130.28, 131.42,
131.52, 133.04, 133.15, 136.96, 137.00, 141.25, 141.45, 208.44, 208.80. EI-MS (m/z, relative
intensity): 398 (M", 8), 289 (11), 271 (13), 199 (35), 127 (12), 109 (13), 73 (100). HRMS
caled for C2rH30SSi>Cl [M'] 398.0927; Found: 398.0924.

1-Ethynyl-2-(3,4-dichlorophenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (49)

i 1 Mixture of two stereoisomers, yield-1: 94%, yield-2 80%; IR (film)

3300, 2958, 1955, 1470, 1252, 1099, 867, 844, 750, 692 cm™; 'H
“ __ | NMR (CDCls, 300 MHz) ¢ 0.060 (s, 9H), 0.14 (s, 9H), 2.44 (d, J =
i 49 P?Iaso _J 2.1 Hz, 1H), 2.55 (d, J = 2.1 Hz, 1H), 4.55-4.76 (m, 6H), 5.42 (t, J =

6.6 Hz, 1H), 5.49 (t, J = 6.6 Hz, 1H), 7.20-7.40 (m, 12H), 7.48-7.52
(m,1H), 7.58-7.61 (m, 1H), 7.69 (d, J = 2.1 Hz, 1H), 7.82 (d, J = 2.1 Hz, 1H); *C NMR
(CDCls, 75 MHz) 6 0.016, 0.14, 62.29, 62.96, 67.91, 68.41, 75.94, 76.45, 81.98, 82.08, 92.47,
93.13, 128.34, 128.36, 128.92, 128.99, 129.05, 129.19, 129.36, 131.10, 131.21, 131.37,
132.04, 132.24, 137.00, 137.10, 139.35, 139.64, 208.29, 208.71. EI-MS (m/z, relative
intensity): 432 (M, 5), 323 (12), 307 (17), 233 (36), 163 (16), 127 (18), 109 (38), 73 (100),
45 (38). HRMS caled for C2,H2,0SSi*Cl, [M'] 432.0538; Found: 432.0541.

1-Ethynyl-2-(3-methoxyphenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4h)

Mixture of two stereoisomers; IR (film) 3292, 2956, 1954, 1251,
1097, 869, 842, 751, 693 cm™; 'H NMR (CDCls, 300 MHz) 6 0.092

PhS

sy (s, 9H), 0.15 (s, 9H), 2.47 (d, J = 2.1 Hz, 1H), 2.55 (d, J = 2.1 Hz,
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1H), 3.80 (s, 3H), 3.81 (s, 3H), 4.56-4.80 (m, 6H), 5.60 (t, J = 6.6 Hz, 1H), 5.68 (t, /= 6.6 Hz,
1H), 6.81-6.85 (m, 2H), 7.12-7.44 (m, 16H); '°*C NMR (CDCls, 75 MHz) 6 0.040, 0.15, 55.09,
55.13, 62.76, 63.62, 68.09, 68.71, 75.52, 75.85, 78.25, 78.63, 82.56, 82.73, 93.10, 93.45,
112.89, 115.62, 115.80, 122.10, 122.13, 127.95, 128.07, 128.45, 128.53, 131.96, 132.06,
136.74, 136.79, 140.70, 140.83, 158.57, 158.63, 208.42, 208.85. EI-MS (m/z, relative
intensity): 394 (M", 18), 285 (26), 267 (20), 195 (70), 109 (14), 73 (100). HRMS calcd for
C3H160,SSi [M'] 394.1423; Found: 394.1425.

1-Ethynyl-2-(2- thiophenyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (41)

Mixture of two stereoisomers, yield-1: 98%, yield-2 94%; IR (film) 3295,

7

S / 2958, 1954, 1251, 1098, 842, 749, 692 cm™; '"H NMR (CDCl;, 300 MHz)

PhS — | §0.12 (s, 9H), 0.16 (s, 9H), 2.44 (d, J = 2.1 Hz, 1H), 2.53 (d, J = 2.1 Hz,
TMSO 4j

1H), 4.56-4.80 (m, 6H), 5.62 (t, J = 6.6 Hz, 1H), 5.67 (t, J = 6.6 Hz, 1H),
6.90-6.94 (m, 2H), 7.02-7.03 (m, 1H), 7.13-7.15 (m, 1H), 7.20-7.43 (m, 12H); *C NMR
(CDCls, 75 MHz) 6 0.024, 0.11, 60.96, 61.45, 68.84, 69.83, 75.41, 75.77, 78.86, 79.16, 82.30,
82.42, 93.44, 93.83, 125.50, 125.66, 125.73 125.99, 127.63, 127.74, 128.14, 128.70, 128.79,
131.87, 136.82, 136.88, 144.22, 144.33. EI-MS (m/z, relative intensity): 370 (M", 3), 355 (1),
261 (64), 243 (18), 171 (52), 109 (11), 73 (100). HRMS calcd for C,0H»,08SiS, [M'] 370.0881;
Found: 370.0886.

1-Ethynyl-2-(1-naphthyl)-2-phenylthio-3,4-pentadienyl trimethylsilyl ether (4})

| Mixture of two stereoisomers, yield-1: 90%, yield-2: 70%; IR (film) 3291,
2957, 1955, 1251,1092, 843, 775, 750, 692 cm™; '"H NMR (CDCl;, 300
MHz) § 0.019 (s, 4.5H), 0.18 (s, 9H), 2.64 (d, J = 1.8 Hz, 0.5H), 2.67 (d,

J=2.1Hz, 1H), 4.41-4.53 (m, 1H), 4.83-4.96 (m, 2H), 5.27(d, J= 2.1 Hz,

0.5H), 5.33 (d, J=2.1 Hz, 1H), 5.98 (t, /= 6.3 Hz, 0.5H), 6.07 (t, J = 6.3
Hz, 1H), 7.03-7.60 (m, 12H), 7.71-7.89 (m, 4H), 8.33 (d, J = 7.2 Hz, 0.5H), 8.90 (d, J = 7.2
Hz, 0.5H), 9.12 (d, J = 8.4 Hz, 1H); *C NMR (CDCls, 75 MHz) & -0.15, 0.20, 62.61, 65.55,
68.63, 69.22, 75.87, 76.21, 78.21, 78.77, 83.08, 94.94, 123.86, 124.15, 124.50, 124.54, 124.72,

124.81, 127.73, 127.88, 128.18, 128.66, 128.88, 128.94, 129.15, 129.72, 131.62 131.82,
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132.13, 132.90, 134.22, 134.63, 134.67, 136.08, 136.60, 209.01, 209.17. EI-MS (m/z, relative
intensity): 414 (M", 81), 399 (14), 324 (23), 287 (44), 215 (22), 73 (100). HRMS calcd for
C2sH260SSi [M'] 414.1474; Found: 414.1469.

5. Preparation of 2-allenyl-1-ethynyl-2-phenylthio-cyclohexanyl acetate 10'

PhS PhS

TMSOTf (2 mol% OAc
It
N 15 equiv 2-2 N
43%

10

Under a nitrogen atmosphere, 2-allenyl-1-ethynyl-2-phenylthio-cyclohexanol (2.0 mmol)
and Ac,0O (3.0 mmol) were mixed in anhydrous CH,Cl, (20 mL) in a 50 mL round-bottomed
flask. TMSOTf (0.04 mmol) was then added to this solution at room temperature. The
reaction was kept at the same temperature until completion as judged by TLC. Then saturated
NaHCOs; was then added, and the mixture was extracted with CH,Cl,. The combined organic
layers were dried over NaSO,4 and evaporated, Removal of the solvent in vacuo gave a crude
residue, which was purified by silica gel column. Elution with petroleum ether/ethyl acetate

(20:1) afforded pure product of 10.

2-Allenyl- 1-ethynyl-2-phenylthio-cyclohexanyl acetate (10)

PhS IR (film) 3284, 2940, 2863, 1953, 1748, 1229, 1216, 1016, 1003, 750, 693

C&C cm™; "H NMR (CDCls, 300 MHz) 6 1.39-1.47 (m,1H), 1.59-1.88 (m, 5H),

X
10 2.09 (s, 3H), 2.26-2.42 (m, 1H), 2.54-2.66 (m, 1H), 2.75 (s, 1H), 4.32 (dd,

J=6.6,10.8 Hz, 1H), 4.71 (dd, J = 6.6, 10.8 Hz, 1H), 5.65 (1, J = 6.6 Hz, 1H), 7.28-7.41 (m,
3H), 7.51-7.55 (m, 2H); *C NMR (CDCls, 75 MHz) § 21.19, 21.58, 21.73, 31.23, 31.99,
60.20, 76.58, 77.62, 80.41, 80.94, 93.41, 128.08, 128.87, 131.37, 138.38, 168.82, 208.72.
EI-MS (m/z, relative intensity): 312 (M", 0.33), 270 (25), 252 (37), 161 (77), 143 (23), 128
(32), 110 (31), 91 (48), 43 (100). HRMS caled for CioHy0,S [M'] 312.1184; Found:
312.1192.
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7. Spectra (*H, *C NMR; MS, IR)

300M
9-P60-Ph-0THS

Archive directory: /export/home/vnmri/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

1.525
0.092
0.037
—-0.000

—

Ph

Phs =
TMSO 4,

T T T T T T
10 9 8 7 6 S 4 3 2 1 ppm
il — e — —
2.24 . 1.21 1.03
8.41 3.20 9.00

300
9-P60-Ph-yne-0THS
Pulse Sequence: s2pul

o

139.209
93.425

0.151

0.032

2
o

208.84
208. 44,

—C

A

Ph

Phs =
TMSO 4,

TTT T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm
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| File Name
| Creation Date/Time : 07-3-20 at 10:37:02

| File Ty

pe

| File Source
| Operator
| Instrument

: d:\maspec2\data\71148.ms2

: Lo-Res Data - Ctd (Magnet)

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

: ZAB-HS

['SCAN GRAPH. Flagging=Nom.M/z.

| Scan 5#0:26. Sub.=1#0:04. "ph-TMS". Entries=307. Base M/z=73. 100% Int.=1.79659. El. POS.
%age 73 165
P i
90j
o Ph
70 _
] PhS —
; 60 TMSO da
| 504
.
i ! 91
a 14
1 237 258
30 N ~
] 128
20
b 204
1 4
4 274 3\5‘
10—_ z
0 el e e prevlprreepbbeprreeeey
] 50 100 150 200 250 300 350 M/z
= — - — s _“‘,.:;.\ P p
w2 | "“”"ww"m'! / Y "\ '.II' fl
T 111}
i
100 % g § | | i
& w9, = B | | | [ !
98 = | || | | 1
| | |
|| | |
% - I
94 (| [l
1 | |
92 | ‘ R
| | |
¥ 1 I
® ® g § || i: l
g s g ||
2 Nicolet AVATAR 330 FT-IR Lo
= g6 | 9-PBO-Ph-yne-OTMS LI
& Tue Mar 20 20:55:33 2007 (GMT+08:00) I
z Number of sample scans: 32 Ph ||
& 84 Number of background scans: 32
1 Resolution: 4.000 s B
82 Sample gain; 4.0 PhS — |I B
Mirror velocity: 0.6329 f— |
80 Aperture: 100,00
Detector: DIGS KBr TMSO da
8 Beamsplitter: KBr
Source: IR
76
74 L
72 I
o
-
0 e
3500 3000 2500 2000 1500 1000

“a}fc numbers (cm-1)
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300K
9-P75-1-4CH3Ph-0THS

Archive directory: /export/home/vnmr1/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

TMSO

4b

T T T
2 1 ppm

R

10 9
e s C e g

2.45 1.10 1.18 3.00
7.29 3.05 3.14

300
9-P75-1-4CH3Ph-0THS.

Pulse Sequence: s2pul

U j kjr%u § U
]j ﬂ | V
Me
. Phs =
‘ 4 tmso
| “ | WM | »
Zém ' 260 ' 1;0 o 1;0 ' 1&0 " 1%0 ' 160 ‘ gﬂ ' GB ' 4$ " 2h ' me
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File Name : d:\maspec2\data\71182.ms2
Creation Date/Time : 07-3-22 at 9:18:03
File Type : Lo-Res Data - Ctd (Magnet)
File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University
| Instrument : ZAB-HS

| SCAN GRAPH. Flagging=Nom.M/z.
Scan 9#0:47. Sub.=5#0:26. "4-CH3Ph-OTMS". Entries=426. Base M/z=73. 100% Int.=9.28832. El. POS. Saturated.

%age 7 179
| 1 N
3 Me
90
80
1 4b PhS —
70
™ TMSO
|
T 269
i 1 <
s
[ a0
30'_ 251
204
45
1 -
10 39 g 288 318
N - \
PR S— l‘d N it'\h[‘lllllh I et ey N RN N |
0 50 300 350 Mz
102 [ “‘ [ :
‘ LoV
0 | o f
100 3 2 g Ryl
B - = \ 0 M
. : g | el
[ [
9 I l! . H
o [ LI
9 =
AN
92 . I il
Nicolet AVATAR 330 FT-IR \f | |
9-P75-1-4CH3Ph~OTHS ! 1 ‘
90 Thu Mar 22 21:06:32 2007 (GMT+08:00) a2 = ‘ *‘ o
3 Number of sample scans: 32 @ 8 | I 2
5 88 Number of background scans: 32 - ‘ |
s Resolution:  4.000 ‘
‘g 86 Sample gain: 4.0 1] i
2 Mirror velocity: 0.6329 Ih
o Aperture: 100.00 Me “1 2
g 84 Detector: DTGS KBr ~
Beamsplitter: KBr |
82 Source: ‘
|
80 1
b PhS — ‘
78
TMSO
76
4 i
74 5 ‘
72 2 |
0 |
70 1
3500 3000 2500 2000 1500 1000 |

Wavenumbers (cm-1)
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3008
11-P61-2-4MeOPhallene-yne-0THS

Archive directory: /export/home/vnmri/vnmrsys/data
Sample directory:

File: PROTON
Pulse Sequence: s2pul

7.645
7.638

0.167

0.160

MeO

PhS —
4 TMmso

| W_LJLJL JL__AAJ g

T
3 2 1 ppm

[ g [— f-— [ pa——
1.912.13 a.05 0.99 a.20 1.09 820
2.05 8.12 1.01 2.08 6.00 1.12 8.69

o
11-PE1-2-4NE0Phal ] ne-yre-0TRS
Pulse Sequence: sZpul

EH £3 $ 83 £
F1] as i =4 b
.T.. az ..I A3 I

/
/-
m

PhS
4 1Mmso

B R e R R R AR e T T - T R R B R R s R o o o SR
2z0 200 180 160 140 120 100 &0 1] 40 20 ppa

S14



Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers
This journal is © The Partner Organisations 2014

File Name 5 u;unum\dn\m;&m
Creation DateTime : 07-10-16 at 16:00:01
File Type : Lo-Res Data - Raw (Magnet)
File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Poking University
Instrument 1 ZAB-HS
SCAN GRAPH. Flagging=Nom.M/z. Ctd=[Thr:1 , Min.Hgt:1 , Min.Wid(Mit):10(7), Inc:10%, Res:10%].
%age _Scan 7#0:36. Sub.=1#0:04. "4Me0O-OTMS". Entries=760. Base M/z=73. 100% Int.=10.38444, El. POS.
el 285
w-
80
1 MeO,
1 195
70 «
60 _
k PhS —
3 4c
50 TMSO
40
w.
k '!\7
20 188
- ~
28
£ 109 115 189
10 3 & « Y[ 8 165 2
~ I 7 | NI ’ an L 2 304 305 325 P W
o] | b b, a bbbk L x b
B i b i bkl Ak Rkl i e Mk kel ek k] Mokt ki bk ki kit ki ok b ekt ek L A b Al
50 100 150 200 250 300 350 400
i Bn f__“v»w e TN ]
98 -] 2 = ! r‘- | .'u"k_.l.l |
g k- % k ‘
6] " g g
9 ] = :: 8
94 § % 5] N
| 5 ||® |
90 =
| ] -
S g N
Nicolet AVATAR 330 FT-IR = g
8 11-P61-2-4Me0Ph allene yne-OTMS | 1
'8 Tue Oct 16 18:24:37 2007 (GMT+08:00) -4 |
E ] Number of sample scans: 32 it b
= B84 Number of background scans: 32 |
g ] Resolution:  4.000 MeO gl B
H 82 Sample gain: 4.0 =
E ] Mirror velocity: 0.6329 |
= ] Aperture: 100,00
80+ Detector: DTGS KBr |
N Beamsplitter: KBr
78] Source: IR |
1 PhS — 2 ‘
76 =
1 4 TMmso
74 |
4 !
72 ‘
_: =3
70 : B |
68 |
]
! 3500 3000 2500 1500 1000 '

2000
_Wavenumbers (em-1)
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300M
9-P75-2-4C1Ph-0THS

Archive directory: /export/home/vomrl/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

202
7.673

Wy

7

PhS
TMSO

4d

9 8 7 6 5 3 2 ppm
] e e ]
2 s 118 3.28 1-00 9.00
300M
3-P75-2-4C1Ph-0THS
Pulse Sequence: s2pul
B3 P
RS 23
iz is
‘T U
C
4d
TMSO
. " s i mem y' L e Wolpis
T T T T T T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 ppm

S16



Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers
This journal is © The Partner Organisations 2014

File Name : di\maspec2\datal71183.ms2
Creation Date/Time  : 07-3-22 at 9:21:59
File Type : Lo-Res Data - Ctd (Magnet)
File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University
Instrument : ZAB-HS
SCAN GRAPH. Flaggii Wiz
%age _Scan 9#0:47. Sub.=1#0:04. "4CIPh-OTMS". Entries=443. Base Wz=72.9. 100% Int.=8.20736. El. POS. Saturated.
7
80 <
<
Cl
80 -
70
PhS —
3 4 tmso
- J
50
]
199
40 | ¢
[
s
"
T T T T T T T I‘
350 400

102
100 © @
g &
98 i
|
96 w‘
|
94 \
|
92 ! !
l l
90 . o~ !
® Nicolet AVATAR 330 FT-IR i [ |
2 9-P75-2-4C1Ph-0TMS - l |
8 88 | Thu Mar 22 20:59:46 2007 (GMT+08:00) i \
h Number of sample scans: N |
g 86 Number of background scans: 32 cl i
S Resolution:  4.000 > i
& 84 Sample gain: 4.0 S
® Mirror velocity: 0.6329
Aperture: 100. 00
82 Detector: DTGS KBr
Beamsplitter: KBr
Source: IR —
80 PhS =
8 _ 4 Tvso
J
76
74
72
g
70
3500 3000 2500 2000 1500 1000

S Wavenumbers (cm-1)
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300M

9-P77-1-4BrPh-0THS

Archive directory: sexport/home/vnmrl/vmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

1.538
1.258

Br.

4e

PhS —
TMSO

\&
T T T T T T T T T T
10 9 8 7 6 5 4 3 2 ppm
— - — - .
8.51 3.36 8.00
1.06 1.04
300M
8§-P77-1-4BrPh-0THS
Pulse Sequence: s2pul
: 13
T 1
Br.
PhS —
4e  TMSO
H . kUs._[ l l[
ot iy e nasash Al
T T T T T T T T T T T T T T T T T T T T T A
240 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Instrument

H-H 171192.ms2
: 07-3-22 at 11:24:58

SCAN GRAPH. Flagging=Nom.Mz.

102

94
92
90
88
86

%Transmittance

84

82

78
76
74
72

70

Nicolet AVATAR 330 FT-IR
9-P77-1-4BrPh-0TMS

Thu Mar 22 21:15:29 2007 (GMT+08:00)
Number of sample scans: 32

Number of background scans: 32
Resolution: 4. 000

Sample gain: 4.0
Mirror velocity:
Aperture: 100,00
Detector: DTGS KBr
Beamsplitter: KBr
Source: IR

0. 6329

_Scan 11#0:57. Sub.=1#0:04. "4BrPh-OTMS". Entries=514. Base M/z=T3. 100% Int.=5.18656. El. POS. Saturated.
3

Br.

PhS

4e  TMSO

b

1954

1485

Br.

PhS

4e  TMSO

1439

1393

1251

=1
=

3500 3000

2500 2000 1500

Wavenumbers (cm—1)
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300M

9-P77-2-3C1Ph-0THS-new

Archive directory: /export/home/vnmri/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

1.535
1.256
0.181
0.174

F
I

Cl

TMSO 4

T T T T L
10 9 8 7 6 S 4 3 2 1 ppm
o - -
2.80 1.05 1.86 9.00
7.65 1.34 0.97
ELTLY
3-C1Ph-0TRS
Pulse Sequence: slipul
=z ww
ks o8
sa sa
i L
Cl
‘ PhS —
| TMSO 4
L o AL
X I N
T T T T T T T T T T T T T T T T T T Y T T T
240 2z0 200 180 160 140 120 108 1] 60 40 20 o0 ppm
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File Name
Creation Date/Time
File Type
File Source

| Operator

| Instrument
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+ di\maspec2\data\T1191.ms2

1 07-3-22at 11:21:34

: Lo-Res Data - Ctd (Magnet)

: Acquired on MASPEC |l system [msw/9858]
: Peking University

i ZAB-HS

["SCAN GRAPH. Flagging=Nom.M/z.

%age _Scan 11#0:57. Sub.=3#0:15. "3CIPh-OTMS". Entries=429. Base M/z=T3. 100% Int.=6.65088. El. POS.
i ?
90
80
] Cl
70
1 PhS =
] TMSO 4
50|
40 199
» |
20
m
S e
10- ;;I' £ s 398
218 253 |
1 'J- il i
0 Lo b i '|"II||I ||.: |II T || et Hprrevprerigtrery T G k) Ml L R L
0 200 250 300 350 400
r S B
102 T Yy P
| i i d 118 i
j l | o
100 | \ | .
1 % A
] = | | \
98 5 H \ ‘ * ’ . {
- |
9% 1’ Iy \J
| | I
94 | .
1] |
] Y | ’
92 J ‘
Tz |
8 g0 | Nicolet AVATAR 330 FT-IR - 2
] 9-P77-2-3C1Ph-0TMS
b Thu Mar 22 21:10:54 2007 (GMT+08:00)
g 88 Number of sample scans: l
2 Number of background scans: 32 &
g Resolution:  4.000 cl <
& 86 1 Sample gain: 4.0
Mirror velocity: 0.6329 o 8
1 Aperture: 100.00 [ o
84 Detector: DTGS KBr PhS — @
Beamsplitter: KBr !
82 Source: IR TMSO Af :
|
80 - ‘
78 | ‘
76
] ‘o
i B = |
| 74 ©
3500 3000 2500 2000 1500 1000 i
|

Wavenumbers (cm-1)
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300K
9-P80-1-34C1Ph-0THS

Archive directory: /export/home/vnmri/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

N B KKK‘ 5o

PhS =
49 TMSO

T T T T T T T T T T T T
10 9 8 6 5 4 3 2 1 ppm
o=l et s
1.07 6.31 3.29 95.00
1.37 1.10 1.00

300K
5-F80-34C12Ph-DTHS
Pulse Sequence: sZpul

—8.135
018

208,713
208 293

i

| l_JL[ “ tﬂJm L
e

220 zoo 180 160 140 120 0@ an (1] 40 20 ppm
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File Name

: d:\maspec2\data\71214.ms2

Creation Date/Time : 07-3-23 at 11:36:25

File Type : Lo-Res Data - Ctd (Magnet) |
| File Source : Acquired on MASPEC Il system [msw/9888] |
| Operator : Peking University |
| Instrument : ZAB-HS

; SCAN GRAPH. Flagging=Nom.M/z. !
Scan 9#0:47. Sub.=3#0:15. "34CIPh-OTMS". Entries=551. Base M/z=73. 100% Int.=10.26416. El. POS. Saturated. |
k¢

%"/-age—_ |
90 ;
i Cl ;
B
| ] Cl i
| 70 |
] PhS — |
603 49 TMSO |
50 i
| 1 1
w0l s "
|40 N I
304
201
] 51
28
10 | N B 432 4o
S
] N
0 o I I} T ‘“HI |
[] 50 350 400 Mz
) e W e VT =
s e i s ST e o . A 7 '
102 f | | | -l .
) v | i o ||
100 = B 8 B I| | l wl!
] & vt IS e 1| "1
& == | |
98 I | |I‘!
LA T
96 [ . (] ] | e
= || = | o
94 = || € |
- 2 |
92 | I|
2 [
901 Nicolet AVATAR 330 FT-IR g = =
g 9-PB0-1-34C1 Ph-0TMS o ©
g 88 Thu Mar 22 20:50:42 2007 (GMT+08:00) N
E Number of sample scans: 32 Cl
g 96 Number of background scans: 32 |
E Resolution:  4.000 ]
= Sample gain: 4.0 ks
* 84 Mirror velocity: 0.6329 cl I|
Aperture: 100,00 il
82 Detector: DTGS KBr e
Beamsplitter: KBr JE— =
80 Source: IR PhS — |
49  TMSO .
78 ) |
76
T4
72
3
70
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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300M
3-Me0Ph-0THS
Archive directory: /export/home/vnmrl/vnmrsys/data
Sample directory:
File: PROTON

Pulse Sequence: s2pul

\—0.082

\_0.143

L\ﬁ’f% PG

10 9 8 7 6 S a 3 2 1 ppm
- — -
9.04 1.05 3.12 9.00
0.97 8.32 0.93
LU
F-MasPn-arng
Pulee Sequence: sipul
52 22 3 ag
o I - e
= 9T = ¥
L) [ J
| |MeO
PhS —
4h TMSO
|
|
|
|
| |
| j l |
| _—y L
i ! Vo
Sk e PR N e i e S ol S S T o= = o i
240 220 200 180 160 140 120 100 a0 60 a0 20 1] ppm
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File Name : d:\maspec2\data\71213.ms2

Creation Date/Time : 07-3-23 at 11:32:29

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

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

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z.

shage ~SCaN 9#0:47. Sub.=1#0:04. "4MeOPh-OTMS". Entries=452. Base Miz=73.1. 100% Int.4.4407. EI. POS.
75
90
80
] 196 MeO
70 -
] PhS —
60 4h TMSO
50
40
30 : 285
i 1a7 188 N
4 I 25\7 s
20 > N
] 189
3 N 236
] N
10 221
E N 253
’ | ok
o |‘I .II\I iJ ] ‘u‘ I]h ) i m Il ||¢|||\ ™ !\ :
[ 50 100 150 200 250 300 350 400 Miz
e e T R W
e e i o i o ey \ 'I | ol F
102 ; \ |
\f - "moin Vsl | |
5 ) 2 oWl W (1
100 S bt - |l’ LA | | il
& iN | & | | ‘! 1 |||' |
2 8E & I 1 1T
o T @l | LR
98 2 ] | o= 1]
-] I L&
i Rl ‘
96 I' 1 | |
L
I | |
94 | g | |
é Nicolet AVATAR 330 FT-IR i' z |
] 9-P79- 4MeOPh-0TMS .= |
3 92 Thu Mar 22 20:55:05 2007 (GMT+08:00) |
Forr Number of sample scans: 32 | | E o
& Mumber of background scans: 32 l =3
g 90 Resolution:  4.000 | |
= Sample gain: 4.0 It |
-~ Mirror velocity: 0.6329 MeO i 'l-
88 Aperture: 100, 00 e |
Detector: DTGS KBr N t |
1 Beamsplitter: KBr —_— x|
% Source: IR PhS — ]
4h TMSO
84 |
82 l
o
=
&0 o
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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doom
B-PR0-ihicphene-0THS
FECLOrY D FENPOTE home vrar ]
¥t

....... o) - eyt
6.450.58 1.00 0.98
6.77.08 3.43 .00

ELIT)
8-Pa5-thiophens-0THS
Pulse Sequence: s3pul

112

208,943
208531
e.024

EBARASEE RS SRS naRss e sy na s s Ry T T T T T T T T T T T T T T T T T
2a0 220 200 180 160 140 120 100 &0 (1] 40 20 0 ppm
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! File Name : d:\maspec2\data\71327.ms2

Creation Date/Time : 07-3-30 at 14:13:22
! File Type : Lo-Res Data - Ctd (Magnet)
i File Source : Acquired on MASPEC Il system [msw/9888]
| Operator : Peking University
| Instrument : ZAB-HS

I
 SCAN GRAPH. Flagging=Nom.M/z.

|%age _Scan 9#0:47. "Thioph-OTMS". Entries=250. Base M/z=73. 100% Int.=8.64272. El. POS.
| ] 73
' E
80
o
| 704
60
k| n
] -~
50 -]
| 40
304
] 243
=4
109 210
N N
89 127 134
4 1;., 125 187 252 228
.\1II|I|44I ] .‘1 Dttt sttt lltde i ..”J. all
T !'| T T 'T""‘T"'l T T T Y'[ T 'T'ITT"I' T
100 150 200 250

s e e e,

L7} O N

102 \/ \ |

100 = = 2

= 5 B

98: 8 & s
96
' 94
| 92
| 90
| 88
. %

%Transmittance

841 Nicolet AVATAR 330 FT-IR

1 9-P98-thiophen-0TMS
821 Fri Mar 30 19:53:17 2007 (GMT+08:00)
Number of sample scans: 32
80 Number of background scans: 32
78] Resolution: 4. 000

1 Sample gain: 4.0
7% Mirror velocity: 0.6329

Aperture: 100.00

| 74| Detector: DTGS KBr
Beamsplitter: KBr
72| Source: IR

| 70

&

62

1438. 49

1251. 45
1097. 80—

749. 49

692, 17

842, 52—

3500 3000 2500 2000
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Jo0m
naph=yneal lane=0THS
Archive directoryl /export/homs/wnarl/vearsys /data

Ve _directory:
Tile: PROTON

Pulse Sequence: sZpul

5.137
109

300M
naph-yneallene-0THS

Pulse Sequence: szpul

209.166
209.007

—0.199

L0150

4
|

S28
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File Namae : dimaspecdata\71377.ms2

Creation Date/Time : 07-4-9 at 9:08:57
File Type : Lo-Res Data - Ctd (Magnet)
File Source : Acquired on MASPEC |l system [msw/3888]
Operator : Peking University
Instrument i ZAB-HS
SCAN GRAPH. Fi T

%age

Miz.
_Scan 19#1:40. Sub.=5#0:26. “naph-OTMS". Entries=462. Base Miz=73. 100% Int.=8.85676. El. POS.
78

L

1251

——

750

102 LUWW"““"‘N\ N J/__-h_.._.-v—----.—.._._ ’ﬁ\lf_miﬂr'":ﬂ_m-“aq
\ f " A | v
\ | |
100 s &% 2 g
=] & B o =
& & g~
9 i
96
94
92
90
@
g
B BB Nicolet AVATAR 330 FT-IR
e 9-P110-naph-0TMS
- Wed Apr 04 22:00:12 2007 (GMT+08:00)
H Number of sample scans: 32
= Number of background scans: 32
* 84 - Resolution:  4.000
Sample gain: 4.0
a2 Mirror velocity: 0.6329
Aperture: 100.00
Detector: DTGS KBr
80 Beamsplitter: KBr
Source: IR
78
76
| 74
T2
3500 3000 2500 2000 1500

Wavenumbers (cm-1)
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soom

3-P107-cyclohexan-0Ac

Archive directory: /export/home/vnmr1/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

4.735
a.712

0.000

10 9 8 7 6 S 4 3

T
ppm

T
2 1
e e e
1.94 0.88 1.05 1.09 3.00 1.1
2.93 1.01 0.91 1.05 5.8
300m
9-P107-cyclohexan-0Ac
Pulse Sequence: s2pul
g g HETH EH
© o ©® - -
H E g & B&
i j ) T
OAc
T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 220 200 180 160 140 120 100 80 60 a0 20 ppm
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File Name

Creation Date/Time

File Type

* File Source
Operator
Instrument

¢ dimaspec2idata\71378.ms2

: 07-4-9 at 9:16:07

: Lo-Res Data - Ctd (Magnet)

: Acquired on MASPEC Il system [msw/3888]
: Peking University

: ZAB-HS

SCAN GRAPH. Flagging=Nom.Miz.

%age

%Transmittance

96

94

92

90

82

80

78

76

74

43

_Scan 9#0:47. Sub.=1#0:04. "cyclohex-OAC". Entries=513. Base M/z=43. 100% Int.=7.33696. EI. POS. Saturated.

Phs
1861
™ OAc
%
0
91
7
252
-
270
N
o 2z
f IL i..
ulﬁli--r e perr e e rmu». Hrrrt iy
250 300 Miz
e a0
TR |“ L) ey L I
1 i || ) [t it |
! 1 il st Ul
| | ]ill | | '||||’lll [ | ! |I
e I ||U NN
8 | -vl. | | Pll || h | ]
= | S | | I |l || ‘IJ | |
‘ NRIEEAN
I e i
1 gl | |§ |
8 szl 8]
PhS - e F -
OAc " I« [l
X I 1,,
- R | =

Nicolet AVATAR 320 FT-IR + 10 | | ve |

G-P107-cyclohexan-OAc | =4

Tue Apr 03 20:43:33 2007 (GMT+08:00) | | LS|

Number of sample scans: 32 | 2z

Number of background scans: 32 @

Resolution: 4. 000

Sample gain: 4.0

Mirror velocity: 0.6329

Aperture: 100. 00 -]

Detector: DTGS KBr B ©

Beamsplitter: KBr =]

Source: IR 1~ |
|
|
|

@ |

8 |

|

. |

3500 3000 2500 2000 1500 1000 |
]
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anom
11-PE0

PR-PI-0AC

Archive directory: /export/home/vnarl/vmessys /data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

—2.270
—2.042

et e e e a m m e i i T e e SRR N —FTT T
3 8 7 6 5 4 3 2 1 ppm
26.07 o s
4.0z 3.08
300M

11-P60
Ph-Ph-0Ac

Pulse Sequence: s2pul

4 Eﬁ :LF

| IIIHM

! bl
0

T T T T T
180 1 120 100 80 60 40 20 ppm
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"6 Nicolet AVATAR 330 FT-IR

I File Name : d:\maspec2\data\73050.ms2
Creation Date/Time : 07-10-18 at 11:27:51
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:1000%, Min.Hgt:1000, Min.Wid(Mit):10(7), Inc:10%, Res:10%].
%age _Scan 5#0:26. Sub.=8#0:42. "Ph-OAc". Entries=305. Base M/z=182.9. 100% Int.=5.34224. El. POS.
] 183
%
] Ph Ph
80 AcO
] +
3 SPh SPh
70 5 AcO 5
] 1:1
60 -]
%0
a0
30
4 334
3 4
20 225
i 43 N
3 I
3 153 165 292
107 108 115 NN 23 \
k| 6s 77 - 1209 ~
| AR |
0 LTI T N T A T . I. | | ! |
T T T T l T T LARAR |' I T T T | T T T ‘ LARARE RARRE RRRRS J T T T ‘ T T T |‘ LRRRRE AR 'T”"_"‘ ‘
] 50 100 150 200 250 300 350 Miz
. v A ot i, — oS - T , - i A N M
o LI |
102 4 i Lf by
100 g = " . )
g = | 23 [ ' [ I |
i § |5 il
- |
9% Ph Ph gl b
o = | |
a4 AcO S o g = |
¢ + B 2 S &l
4 SPh = = i
9 SPh Aco sl
2 3 , =
90 1 : 1 . g |
88 S =
w3 -
= =
=

9_P39-yneallene OAc Ru | *
84 Fri Feb 02 16:00:30 2007 (GMT+08:00)
Number of sample scans: 32

-
&
&

=

-

. Number of background scans: 32
82 Resolution: 4. 000
Sample gain: 4.0

699. 17

a0 Mirror velocity: 0, 6329 -
Aperture: 100,00 =
78 £
’.:
76 }
i
71 ©
o3
=
72 -
70
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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F0om
3-PEL-PR-0THS Ry

Archive direciory: /Export homs narl /vnarsys /data
Sample directory:

File: PROTON

Palse Sequence: s2pul

a.118

10

w -
o~
-~
-
w

{ =
w
™
-
E

ELITY
3-PS1-Ph-0THE Re

Pulse Sequence: sZpul

= ass - -
H 2 2 H
g = s s
1 L
| J

r N

TMSO

W,

SPh
5a

-t Ty T T T T T T T T T T ML e e e e e e
180 160 L1ap 120 io0 a0 60 40 20 ppm
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File Name

Creation Date/Time

File Type
File Source
Operator
Instrument

: d:\maspec2\data\71089.ms2
: 07-3-12 at 15:38:11
: Lo-Res Data - Ctd (Magnet|

)
: Acquired on MASPEC Il system [msw/9888]

: Peking University
: ZAB-HS

Electronic Supplementary Material (ESI) for Organic Chemistry Frontiers
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SCAN GRAPH. Flagging=Nom.M/z.

_Scan 14#1:13. Sub.=6#0:31. Entries=452. Base M/z=255. 100% Int.=10.42812. E|. POS. Saturated.

%age 255
%0
80
70
1 TMSO
60 73
] SPh
1 5a
507
40
30
20 32
] 4
1 45
10 - 100 165 29 27 364
] 65 N o8 209 225 | f 349 N
i \\ hx N " ﬂ i ] [\ u!L | | I
0 ey LA A AR AL o prehprred PHerrpbepref e LAa freerprithy trerr Ty LA A A A A
[} 50 100 150 200 250 300 350
1 105 e e TN T !W\q\ ,‘ﬂfw\ ﬁ\ i j\
A \ Y |
TR W) T L
v RN AR
103 s o L .
) = i < “ [ “
102 SO g lls | ﬁ
D w w I |l
= ‘82'1 | h[ l 1
101 ERn I
BN i
=0 1l
100 %} w |
o |
| 99 2 \\
98 Nicolet AVATAR 330 FT-IR | H B
b 9-P54-Ph OTMS | N
5 97 Tue Mar 13 16:13:46 2007 (GMT+08:00) | g
13:’ Number of sample scans: N 2
E 9% Number of background scans: 32 - <
2 Resolution:  4.000 & S
'8 Sample gain: 4.0 g 2
g 95 Mirror velocity: 0.6329 = g
Aperture: 100.00 =
94 Detector: DTGS KBr -
Beamsplitter: KBr TMSO 4 e
Source: IR =
93 !
w0
SPh B s
92 5a 8
&
91
3
90 - |
3 |
89 ‘
88 | ‘
3500 3000 2500 2000 1500 1000 ‘
Wavenumbers (cm-1)
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EL
$=PTa-Pheph-0H

AFehive dIFEctory: /axport hems /vnarl vearsys data
Sample directory:

File: PROTON

Pulse Sequence: spu)

5,208

4,001

R e T e e

10 9 8

~-
£
»

11l - 1.04
1

3004
9-P74-Ph-PhOH

Pulse Sequence: s2pul

[ f
HO
(e
\. 6a J
' 130 l 1én ' 'i;ﬂ 1&0 " 160 6; Sh' ' Jﬂ 2} pﬁI
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| File Name

| Creation Date/Time

File Type
| File Source
| Operator
Instrument

: d:\maspec2\data\71181.ms2
: 07-3-22 at 9:13:54

: Lo-Res Data - Ctd (Magnet)

: Acquired on MASI
: Peking University
: ZAB-HS

PEC Il system [msw/9888]

SCAN GRAPH. Flagging=Nom.M/z.

%age _Scan 9#0:47. Sub.=5#0:26. "ph-phOH". Entries=370. Base M/z=182.8. 100% Int.=10.15264. EI. POS. Saturated.
| ] 183
90 E
| 3
80 (
70
] HO
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i SPh
50
‘ b L 6a
| w0
307
20
10] P 183 292
51 109 115
1 n 2o E NP o (
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b =1 ! w ||
2 - . g |
] ] i |
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§ I
| ||
08 ‘ |‘
96 .|‘|
8 il
& 94 r N i
- Nicolet AVATAR 330 FT-IR |l|
g 9-P74-Ph-PhOH z |
& g2 Tue Mar 20 20:59:49 2007 (GMT+08:00) =i
= Number of sample scans: 32 1|
Lad Number of background scans: 32 |
Resolution: 4. 000 |
90 Sample gain: 4.0 HO |
Mirror velocity: 0.6329
Aperture: 100,00 |
88 Detector: DTGS KBr SPh 2!
Beamsplitter: KBr =l
| Source: IR L 6a ) @
' 86
8
B4
|
82
1
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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Jeom

§-F88-1-4CHIPR-PHON

Archive directory: sewport homs /vnerl vnarsys data
Sample directory:

Filer PROTON

Pulse Sequence: sZpul

. :;
6b
SPh
i LL_ _ A J JL\ .

T - T T g L A o o P B b ) ——r——r— —
10 9 8 7 6 s 4 3 2 1 ppm
Tem ‘e = e

:f::’-] ~ACHIPh=PhOH
Pulse Sequence: sipul
| i .
| ,
Me
ok
HO
o
o
Lo UM |
' e aee . xae 0 aze 1w ma ' 60 ! a0 ' 20 I_'_—I-F;;nr-
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File Name

: d:\maspec2\data\71246.ms2
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Creation Date/Time : 07-3-27 at 10:01:29
File Type : Lo-Res Data - Ctd (Magnet)
| File Source : Acquired on MASPEC Il system [msw/9888)
Operator : Peking University
Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z.
Scan 11#0:57. Sub.=5#0:26. "4CH3Ph-PhOH". Entries=369. Base M/z=196.9. 100% Int.=6.73712. El. POS.
197|

'/ulge-‘
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60 r -
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50
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: | S
40 4
30
20
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z B8 N ? 128 oo e \ 244 N
q I . - N
i .
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102 i g o h 1L
Y 2 4] r II | ”I
101 § = | § | | | |||
100 5 _ N =28 |||l
yer i
99 Me 'l- |
|
98 ";5.'
=il
97 I
@ Il |
E 96 6b i
2 , Nicolet AVATAR 330 FT-IR HO (11
2 % 9-P89-1-4CHIPh-PhOH [
5 Mon Mar 26 20:40:34 2007 (GMT+08:00) i |
g 9 Number of sample scans: 32 | |
% Number of background scans: 32 SPh | l
93 Resolution: 4. 000 L J | 1
5 Sample gain: 4.0 | |
92 Mirror velocity: 0.6329
Aperture: 100. 00 I f|
91 Detector: DTGS KBr i |
Beamsplitter: KBr |
90 Source: IR §
|
89 |
88 %
87
o
86 =
85
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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3004
1-P6a
4MeOPh-PhS-PhOH
Archive directory: /export/home/vmr1/vamrsys/data
mple directory:
File: PROTON

Pulse Sequence: s2pul

5.331

—_a.064

—3.805

HO

OMe

SPh

) I
T T T T T T T T —_T 7T
9 8 7 6 5 a4 3 2 1 pp
8.16 1.14 2.00
1.93 1.01 3.00
300
64
4Me0Ph-PhS=-PhOH
Pulse Sequence: s2pul
4 o © ~
5 g g £
g @ w s
E a n £
2
OMe
T T T T T T T T T T T T T T B o e O A A N 0 8
100 80 60 40 20 ppm
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File Name

: di\maspecidatal73049
: 07-10-18 at 11:22:30

| Creation DaterTime
| File Type Lo-Res Data - Raw (Magnet)
| File Source Acquired on MASPEC Il system [msw/S888]
Operator : Peking University
Instrument ZAB-HS
SCAN GRAPH. Flagging=Nom. w:.cnd-rnnﬂﬁi Min. ngtm Min.Wid(MIt): 10(7), Inc:10%, Res:10%].
Scan 9#0:47. Sub.=1#0:04. "4MeO-PhOH". Base Miz=212.7. 100% Int.=7 6746, EI. POS.
%age 7 21
1 b
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a0 ] N
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20
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|E 1 Eesoiutmn é,gﬂ 6 =
1 ample gain: 4 C -
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- ] e
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Wavenumbers (em-1) S —
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3001
9-P88-1-4C1Ph-PhOH

Archive directory: /export/home/vnmri/vomrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

5.084

4.068

Cl

HO

6d

SPh

T T T T T T T L
10 9 8 7 6 4 3 ppm
.
11.07 0.98
1.07 2.00
300m
Pulse Sequence: s2pul
: .
& S
- ®
E £
‘
{
,
\
N L m o ,
T T T T T T T T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm
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File Name
Creation Date/Time
File Type

File Source
Operator
Instrument

isations 2014

: d:\maspec2\data\71248.ms2
: 07-3-27 at 10:09:34
: Lo-Res Data - Ctd (Magnet)
: Acquired on MASPEC Il system [msw/9888]
: Peking University

ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z.

% Scan 8#0:41. Sub.=2#0:10. Entries=295. Base M/z=216.9. 100% Int.=5.00096. El. POS. Saturated.
age 5 H7
904
] Cl
70
] 6d
60
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50
SPh
40 L J
30
20 181
] 152 |
] 109
10 2 51 65 | 2
] [ (4 127 |
k| ’ ‘ ] Llu JLI/ iy || . 1( (" ” LM il
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104 ‘ | It}
| (AN |
& FIRn
3 ‘ /Iy |
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[=3
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98 \ | |
] ‘ ! |
1 8 3
96 = ”‘
& |
] - I =
8 94 . g |
e Nicolet AVATAR 330 FT-IR Cl |
g 9-P88-4C1Ph-PhOH |
2 Mon Mar 26 20:13:51 2007 (GMT+08:00) |
g 92 Number of sample scans: 32 J
= Number of background scans: 32 6d i
= Resolution:  4.000
! 90 Sample gain: 4.0
Mirror velocity: 0.6329 3
Aperture: 100. 00 HO S
8 Detector: DTGS KBr o ‘;
Beamsplitter: KBr @ 2 ©
! Source: IR SPh =
86 L
i 84
| =1
i = i
! 82 =
|
3500 3000 2500 2000 1500 1000 ‘
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300m

9-P89-2-4BrPh-PhOH

Archive directory: /export/home/vnmr1/vamrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

5.110
5.103
4.065

HO

SPh

T T T T
10 9 8 7 6 5 4 3 2 ppm
1.91 24 2.00
9.05 1.01
3eom
Pulse Sequance: sipul
. .
-4 H
s -5
|
! |
) .
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O 6e
HO
O SPh
|\ J
J 1) L | -
st P e R TSRS S
180 140 120 100 80 60 40 20 ppm
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File Name : d:\maspec2\data\71249.ms2

i Creation Date/Time : 07-3-27 at 10:13:15
| File Type : Lo-Res Data - Ctd (Magnet)
| File Source : Acquired on MASPEC Il system [msw/9888]
| Operator : Peking University
Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z.

shage ~S°aN THO:36. Sub.=4#0:20. Entries=420. Base Miz=260.8. 100% Int.=3.39648. El. POS. F‘
90
‘ E - N
. 80 Br
70 6e
60
] 181 HO
50 SPh
: " J
40
30
] . 152
20 -| 9? N
] 39
10| N 370 372
1 Z 165 217 25 319 \‘
] N p ¢
0 Lo, - e \ "“| nlw . fherrprery H.] preveprrre !H. —
0 50 100 150 200 250 300 350 Mz
105 et e, AT
104 e ”
w | N Fed
102 s g =
= &3 ﬁ
101 2 =
w3
100
L]
o |
a7 | | |
If | IR
n 96 _ - | E | |
=4 - |
i 95 | Nicolet AVATAR 330 FT-IR Br i I
e g4 | 9-PBI-2-4Br-Ph-PhOH i I
g Mon Mar 26 20:30:39 2007 (GMT+08:00) | |1
& g3 | Number of semple scans: 32 6e | i1
=] Number of background scans: 32 | F
" 92 Resolution: 4. 000 | I
Sample gain: 4.0 % I I
91 Mirror velocity: 0.6329 = I
Aperture: 100. 00 HO [ I|
90 | Dpetector: DTGS KBr = |
Beamsplitter: KBr = |
89 Source: IR SPh ' = i %
88 L J = |
]
a7 @
=
86
85
84
B3
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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a00M

PR -2-3C 1Ph=PRON

Archive direciory: /export /home vrarl/viersys /data
Sampla directory:

Fila: PROTON

Pulse Seqeance: s2pul

1 = 2
g3 = H
5 : :
d |
|
-
|m||iiil )
6f
HO.
SPh
L
I
I
_da—‘J kk“] mh__ __dJJ
o I Moz oo - afline sz -
| - e T ————— : 1 ——
10 ] &8 7 B 5 4 3 ppm
T e 200
3008
9-P83-1-3C1Ph-PhOH
Pulse Sequence: s2pul
r n
Cl
G 6f
HO
SPh
L y
T T T T T T N T T T T T T T
180 160 140 120 100 80 60 40 20 ppm
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. File Name : d:\maspec2\data\71247.ms2
Creation Date/Time : 07-3-27 at 10:05:13
| File Type : Lo-Res Data - Ctd (Magnet)
File Source : Acquired on MASPEC Il system [msw/9888]
Operator : Peking University
Instrument ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z.
Scan 9#0:52. Sub.=2#0:10. "3CIPh-PhOH". Entries=447. Base M/2=216.9. 100% Int.=5.03568. El. POS.

‘%ago—_
90
1 1 [ —\
‘ i Cl
| 80
] 6f
70
‘ HO
50
] SPh
50 - |- J
| 40_:
30
20 1
1 152
] 109 | 326
10 -] 39 51 65 P4
7 127 149
- / / | 115 197 273
\
o-mwr - MWM * ity ,L , I.‘\ : hw‘ praersebeprerprrpberee el g
o 50 200 250 300 Mz
o | ) e i ™ A
102 AV ST '} I
= = v2 :
uwy -
o] o«
100
98
96
94 g |
3 r ~ = I
5 Nicolet AVATAR 330 FT-IR i |
b 92 9-P88-1-3C1Ph-PhOH Cl |
B Mon Mar 26 20:20:07 2007 (GMT+08:00) Il I
c Number of sample scans: 32 2 |
il 90 Number of background scans: 32 6f =
= Resolution: 4. 000 |
Sample gain: 4.0 |
88 Mirror velocity: 0.6329 HO 1
Aperture: 100, |
Detector: DTGS KBr |
86 Beamsplitter: KBr SPh .
Source: IR ) -
- e
B4
82 -
z
80
78
3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)
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300M
34C1Ph-PhOH

Archive directory: sexport/home/vnmri/vnmrsys/data

Sample directory:
File: PROTON

Pulse Sequence: s2pul

2 < 0
< < -
r N

SPh

1‘0 Ell 8 7 6 S 4 3 2 ppm
2.06 1.08 ‘l_'l;‘ —
5.88 0.97 2.00
300M
34C1Ph-PhOH
Pulse Sequence: s2pul
IR ¥ 1
r N
Cl
[Illii] (:l
HO
O SPh
69
| J
SO— I il v :,W_' RN— -
' 10 1a0 T T oo 30 ' 50 20 ' 20 p‘anr

T
180
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File Name : d:\maspec2\data\71291.ms2

Creation Date/Time : 07-3-28 at 16:50:11

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

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

Instrument ZAB-HS

SCAN GRAPH. Flagging=Nom.M/z.

“Mg e Scan 13#1:08. Sub.=4#0:20. "34-2CIph-phOH". Entries=402. Base M/z=251. 100% Int.=4.02176. EIl. POS. "
[%age 2%
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] s N
80 Cl
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70
7 HO
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] Gg
40—_ 57 L y,
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30 43
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i - ¢ 149
] 4
] 215
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i ™ 19 N
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» |
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100 . =
99 |
1
98
|
L& 97 ( |
g Nicolet AVATAR 330 FT-IR |
2 96 9-P90-2-34C1 Ph-PhOH
= Tue Mar 27 19:14:24 2007 (GMT+08:00) |
g a5 Number of sample scans: 32 | |
g Number of background scans: 32 o | 111
= a4 Resolution: 4. 000 o - |
* Sample gain: 4.0 | - o ! [
93 Mirror velocity: 0.6329 HO |
Aperture: 100. 00 | 111
92 Detector: DTGS KBr |
Beamsplitter: KBr |
Source: IR SPh 2 |
91 = I
69 = i
90 - J ]
g
89 e
B8 1
?‘; |
87 sl
|
|
3500 3000 2500 2000 1500 1000 |

Wavenumbers (em-1)
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808
3-P20-1-INE0Ph=PHEH
Archive difectory: /expart/home/vemr 1 /voarsys /data
Saspie direciory:
File: PROTON

Pulee Seguenca: sipul

S
O OMe
HO
O SPh
A\ Gh J
T } a ? s b 3 2 1 " bem
a7 ‘.'"' tor L";Q.'ui
- TI—
Pulse Sequence: sipul
O OMe
HO
(D _sen
6h
Ll — i »
T T T T T e e T T T T "r"'-'—v'—v—v-v—v—':v—v—v—-—v—v—rl
oo 160 160 140 100 an (1] an 20 Ppm
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File Name

: d:\maspec2\data\71290.ms2

Creation Date/Time : 07-3-28 at 16:45:54

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

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

Instrument : ZAB-HS
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| SCAN GRAPH. Flagging=Nom.M/z.
_Scan 9#0:47. Sub.=5#0:26. "3MeOph-phOH". Entries=397. Base M/z=213.1. 100% Int.=4.60998. El. POS.
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Nicolet AVATAR 330 FT-IR
G-P20-1-3Me0Ph-PhOH

Tue Mar 27 19:09:39 2007 (GMT+08:00)
Number of sample scans: 32
Number of background scans: 32
Resolution: 4. 000
Sample gain: 4.0
Mirror velocity: 0.6329
Aperture: 100,00
Detector: DTGS KBr
Beamsplitter: KBr
Source: IR
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300M
$-P104-1-thiophen-PhoH

Archive directory: /export/home/vnmr1/vnnrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul

- o
b 8
I 3
r N
S
HO
SPh
6i
" S
I S W
T T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm
R -
9.83 1.05
1.14 2.00

3008
9-P104-1-thiophen-PhOH

Pulse Sequence: szpul

151.462
138.408
38.409

HO

T T v T T
100 80 60 40 20 ppm
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File Name : di\maspec2idatal71380.ms2

Creation Date/Time : 07-4-9 at 9:39:02

Flle Type : Lo-Res Data - Ctd (Magnet)

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

Instrument : ZAB-HS

SCAN GRAPH. Flagging=Nom.Miz.
shage 563N 14#1:13. Sub.=7H0:36. "THio-phOH". Entries=553. Base Miz=188.9. 100% Int.=6.01828. EI. POS.
] 189

HO

SPh

6i

-8

b il
= % E' i! Nil'
IR 220 i 1 1] Lle
98 = 3 '!,Llwﬁ}."'.%g i
il | = SR l’J
9% H = g&s== '
e =
94 EEm ciu
92
90
= 88 Nicolet AVATAR 330 FT-IR —
e 9-P104-1-thiophen-PhOH
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300M
3-P147-naph-PhOH

Archive directory: /export/home/vnmri/vnmrsys/data
Sample directory:

File: PROTON

Pulse Sequence: s2pul
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File Name : dimaspecidata\7T1381.ms2
Creation Date/Time  : 07-4-9 at 9:43:42
File Type : Lo-Res Data - Ctd (Magnet)
File Source : Acquired on MASPEC Il system [msw/9888]
| Operator : Peking University
Instrument : ZAB-HS
SCAN GRAPH. Flagging=Nom.M/z.
%age _Scan 11#0:57. Sub,=8#0:42. "naph-phOH". Entries=601. Base M/z=233. 100% Int.=4.4T008. El. POS.
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3008

9-P71-cyclohexane-0Ac

Archive directory: /export/home/vnmrl/vnmrsys/data
ple directory:

File: PROTON

Pulse Sequence: s2pul

S88IN258 B N <
NeRNNNNG© - a & o -
L ’) i
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10 9 8 7 6 4 3
e e e eyt e
4.96 0.93 2.11 .00
0.99 .91 2.13 .00

J00m
1-PL11-cyclonexan-oac-Ry
Pulse Sequence: sZpul

148071
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File Name

Creation Date/Time

. File Type

| File Source
Operator
Instrument

: d:\maspec2\data\71180.ms2
: 07-3-22 at 9:09:10
: Lo-Res Data - Ctd (Magnet)
: Acquired on MASPEC Il system [msw/9888]
: Peking University
ZAB-HS
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_Scan 16#1:29. Sub.=8#0:41. "cyclohex-OAC". Entries=420. Base M/z=161. 100% Int.=6.60071. El. POS.
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