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General. All manipulations of oxygen- and moisture-sensitive materials were conducted with a
standard Schlenk technique or in a dry box under an argon atmosphere. Flash column chromatography
was performed using Kanto Chemical silica gel (spherical, 40-50 wm). Analytical thin layer
chromatography (TLC) was performed on Merck Kieselgel 60 F,, (0.25 mm) plates. Visualization was
accomplished with UV light (254 nm) and/or an aqueous alkaline KMnQO, solution followed by heating.

Apparatus. Proton and carbon nuclear magnetic resonance spectra ('"H NMR, "C NMR, and “F
NMR) were recorded on a Varian Mercury 400 spectrometer spectrometer with Me,Si or solvent
resonance as the internal standard ("H NMR, Me,Si at O ppm or CHCI, at 7.26 ppm; "C NMR, Me,Si at
0 ppm or CDCI, at 77.0 ppm). 'H NMR data are reported as follows: chemical shift, multiplicity (s =
singlet, d = doublet, t = triplet, q = quartet, quint = quintet, sext = sextet, br = broad, m = multiplet),
coupling constants (Hz), and integration. Fluorine nuclear magnetic resonance spectra ('"’'F NMR) were
recorded on or a Varian Mercury 300 spectrometer (282 MHz) spectrometer with CFCl; (0 ppm) as the
internal standard. Melting points (mp) were determined using a YANAKO MP-500D. Elemental
analyses were performed by Elemental Analysis Center of Kyoto University. High-resolution mass
spectra were obtained with a JEOL JMS-700 (EI). Preparative recycling gel permeation
chromatography (GPC) and preparative recycling silica gel chromatography were performed with a JAI
LC-908 chromatograph equipped with JAIGEL-1H and -2H (chloroform as an eluent) and
JAIGEL-SIL or Nacalai tesque 5SL-II (hexane—ethyl acetate as an eluent). GC analysis was performed
on a Shimadzu GC 2014 equipped with an ENV-1 column (Kanto Chemical, 30 m x 0.25 mm, pressure
= 31.7 kPa, detector = FID, 290 °C) with helium gas as a carrier.

Chemicals. Unless otherwise noted, commercially available chemicals were distilled and
degassed before use. Ni(cod), was purchased from STREM and used without further purification.
Anhydrous toluene was purchased from Kanto Chemical and degassed by purging vigorously with
argon for 20 min and further purified by passage through activated alumina under positive argon
pressure as described by Grubbs et al. ' 14-Bis(trimethylsilyl)-2-butyne (2b), * and
1-phenyl-1,3-butadiene (using cinnamaldehyde)’ were prepared according to the respective literature
procedure.

Nickel/PCyp,-catalyzed alkenylation and alkylation of polyfluoroarenes. A general
procedure. A polyfluoroarene (1.0-2.0 mmol) and an unsaturated compound (1.0-4.0 mmol) were
added to a solution of Ni(cod), (28 mg, 0.10 mmol) and PCyp, (24 mg, 0.10 mmol) in toluene (1.0 mL)
in a dry box. After n-C,H,, (internal standard, 78 mg, 0.50 mmol) was added, the vial was taken
outside the dry box and heated at the temperature for the time both specified in Tables 1 and 2 and
Scheme 1. The resulting mixture was filtered through a silica gel pad, concentrated in vacuo, and
purified by flash silica gel column chromatography to give the corresponding hydroarylation products
in yields listed in Tables 1 and 2 and Scheme 1. In some cases, a mixture of mono- and dialkenylated
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products and impurities (mainly tri- and oligomers of alkynes) were further separated by preparative
recycling silica gel chromatography or GPC to determine the yields.

F F
F F
F —
23
3aa NOe

(E)-Pentafluoro(4-octen-4-yl)benzene (3aa). A colorless oil, R; 0.50 (hexane).
'H NMR (400 MHz, CDCL,) 8§ 5.51 (t, J = 7.4 Hz, 1H), 2.35 (t, J = 7.6 Hz, 2H),
2.22 (q,J =7.3 Hz, 2H), 1.48 (sext, J = 7.4 Hz, 2H), 1.29 (sext, J = 7.4 Hz, 2H),
0.97 (t,J = 7.4 Hz, 3H), 0.90 (t, J = 7.3 Hz, 3H); "C NMR (101 MHz, CDCL,) &
144.1 (dm, J,. = 244.9 Hz), 139.6 (dm, J. = 252.6 Hz), 137.3 (dm, J, = 252.6 Hz),
136.3, 126.3, 118.5-117.9 (m), 32.7, 30.3, 22.6, 21.5, 13.8 (The signals of the
methyl groups are overlapping.); "’F NMR (282 MHz, CDCl,) 8 —142.5 (dd, J, =
24.8,7.2 Hz, 2F), -158.1 (t, J. = 20.5 Hz, 1F), -163.6 (td, J. = 21.7, 8.1 Hz, 2F);

IR (neat) 2963, 2928, 2874, 1518, 1493, 988; MS (EI, 70 eV) m/z (%) 278 (M, 24) 236 (16), 235 (100),
221 (16), 208 (73), 207 (78), 195 (11), 187 (30), 181 (79), 71 (15), 55 (15); Anal. Calcd for C, H, Fs: C,
60.43; H, 5.43. Found: C, 60.49; H, 5.67.

(Z)-[1,4-Bis(trimethylsilyl)-2-buten-2-yl]pentafluorobenzene (3ab). A
yellow oil, R; 0.50 (hexane). '"H NMR (400 MHz, CDCL,) 8 5.44 (t,J = 8.6 Hz,
1H), 1.84 (s, 2H), 1.61 (d, J = 8.6 Hz, 2H), 0.06 (s, 9H), -0.08 (s, 9H); “C
NMR (101 MHz, CDCl,) 6 144.0 (dm, J. = 244 .9 Hz), 139.3 (dm, J,. = 252.6
Hz), 137.3 (dm, J, = 252.6 Hz), 129.9, 1204, 120.3-118.7 (m), 21.8, 20.2,

MegSi—C  §-SiMes 12, -1.5; “F NMR (282 MHz, CDCl,) § -142.6 (dd, J, = 23.3, 6.2 Hz, 2F),

2 2
3ab nOe

-159.3 (t,J,=21.6 Hz, 1F),-164.3 (td, J, = 22.5, 7.2 Hz, 2F); IR (neat) 2963,
2860, 1518, 1489, 1468, 1420, 1377, 1315, 1250, 1144, 1121, 1063, 988, 876,

858, 694 cm™'; MS (EI, 70 eV) m/z (%) 368 (M*+2, 21), 367 (M*+1, 56), 366 (M*, 100), 263 (16), 259
(11), 200 (16), 183 (30), 182 (81), 177 (18), 163 (32), 151 (11), 143 (12), 102 (12), 81 (13), 77 (79), 75
(56), 74 (82), 73 (98), 72 (23), 59 (16), 58 (12); HMRS (EI) Calcd for C,H,,F:Si,: M*, 366.1258.
Found: m/z 366.1240.
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(E)-(1,2-Diphenylvinyl)pentafluorobenzene (3ac). A yellow oil, R; 0.60 (hexane).
'H NMR (400 MHz, CDCl,) § 7.31-7.15 (m, 8H), 7.14-7.08 (m, 2H), 6.76 (s, 1H);
C NMR (101 MHz, CDCL,) § 144 .4 (dm, J, = 247.2 Hz), 140.7 (dm, J, = 254.1 Hz),
138.0, 137.4 (dm, J,. = 253.4 Hz), 135.4, 135.3, 129.4, 128.9, 128.6, 128.0, 128.88,
128.82, 127.3, 127.4, 118.7-118.0 (m), Signals for the phenyl groups are
overlapping; “F NMR (282 MHz, CDCl,) § —141.5 (dd, J. = 22.0, 8.2 Hz, 2F),

~156.2 (t, J, = 20.6 Hz, 1F), ~162.7 (td, J = 22.0, 7.2 Hz, 2F); IR (neat) 3061, 3042,
3023, 1653, 1520, 1495, 1445, 1427, 1119, 1076, 1030, 983, 921, 880, 864, 795, 750, 735, 704, 561,
542 cm™; MS (EL, 70 eV) m/z (%) 347 (M*+1, 27), 346 (M, 100), 331 (26), 325 (17), 324 (13), 306
(10), 179 (16), 178 (12); HMRS (EI) Calcd for C,,H,,Fs: M*, 346.0781. Found: m/z 346.0781.

(E)-(4,4-Dimethyl-2-penten-2-yl)pentafluorobenzene (3ad). A yellow oil, R;
0.60 (hexane). 'H NMR (400 MHz, CDCl;) 8 5.52-5.49 (m, 1H), 2.05-2.02 (m,
3H), 1.22 (s, 9H); "C NMR (101 MHz, CDCl,) 6 146.1, 143.8 (dm, J, = 247.7 Hz),
139.5 (dm, J, = 252.6 Hz), 137.3 (dm, J, = 250.3 Hz), 120.9, 120.4, 120.0, 33.5,
30.6, 18.4; "F NMR (282 MHz, CDCl,) 6 -143.7 (dd, J, = 22.7, 8.2 Hz, 2F),
—-158.7 (t,Jr =20.6 Hz, 1F),-163.6 (td, J = 22.0, 7.5 Hz, 2F); IR (neat) 2963, 2872,
1651, 1520, 1487, 1385, 1366, 1314, 1163, 1076, 1038, 1017, 984, 943, 872, 845,

665 cm™; MS (EI, 70 eV) m/z (%) 264 (M*, 67), 250 (21), 249 (100), 221 (13), 207 (28), 195 (69), 187
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(12), 181 (44); HMRS (EI) Calcd for C,;H,;Fs: M*, 264.0937. Found: m/z 264.0928.

E F (E)-Pentafluoro[1-(trimethylsilyl)propen-2-yl]benzene (3ae). A green oil, R;
0.50 (hexane). 'H NMR (400 MHz, CDCl,) & 5.67 (s, 1H), 2.11 (s, 3H), 0.22 (s,
F F 9H); "C NMR (101 MHz, CDCL,) § 143.2 (dm, J, = 249.6 Hz), 139.6 (dm, J, =
252.6 Hz), 137.8, 137.4, 1373 (dm, J, = 253.3 Hz), 121.8-121.1 (m), 224,
F M - SiMe —0.17; "F NMR (282 MHz, CDCl,) § —143.4 (dd, J, = 24.3, 6.8 Hz, 2F), —-158.1

3

(t, J, = 20.6 Hz, 1F), 1633 (td, J, = 23.0, 6.9 Hz, 2F); IR (neat) 2959, 1651,
1607, 1591, 1520, 1495, 1443, 1250, 1119, 1072, 1036, 988, 885, 866, 839, 762,
700 cm™; MS (EI, 70 eV) m/z (%) 280 (M*, 6), 267 (23), 266 (67), 265 (100), 225 (47), 187 (20), 183
(45), 182 (13), 181 (11), 170 (33), 169 (82), 165 (39), 164 (59), 163 (13), 159 (16), 151 (11), 149 (16),
145 (18), 143 (19), 133 (22), 125 (48), 119 (15), 115 (12), 99 (12), 81 (28), 78 (17), 77 (81), 75 (14),
73 (61), 59 (25); HMRS (EI) Calcd for C,H,,FSi: M*~Me, 265.0472. Found: m/z 265.0472.

3ae

(E)-Pentafluoro[2-phenyl-1-(trimethylsilyl)ethen-2-yl]benzene (3af). A yellow

oil, R, 0.50 (hexane). 'H NMR (400 MHz, CDCL) & 7.34-7.29 (m, 3H),

F F 7.27-7.21 (m, 2H), 6.06 (s, 1H), 0.03 (s, 9H); *C NMR (101 MHz, CDCL,) §

151.0, 143.5 (dm, J, = 246.4 Hz), 142.0, 140.8, 140.0 (dm, J,. = 258.8 Hz), 137.3

F — (dm, J, = 250.9 Hz), 128.2, 127.99, 127.93, 119.9, 119.5, -0.05; ’F NMR (282

Ph SiMes MHz, CDCL,) & -142.2 (dd, J, = 22.7, 8.2 Hz, 2F), -157.0 (t, J, = 20.6 Hz, 1F),

3af ~163.1 (td, J = 21.9, 8.2 Hz, 2F); IR (neat) 2959, 1593, 1520, 1495, 1250, 1175,

990, 945, 864, 843, 758, 700 cm™'; MS (EL, 70 eV) m/z (%) 343 (M*+1, 21), 342 (M, 84), 328 (26),

327 (100), 309 (11), 250 (25), 231 (14), 230 (12), 225 (13), 135 (15), 77 (14), 73 (21); Anal. Calcd for
C,,H,,ESi: C, 59.64; H, 4.42. Found: C, 59.49; H, 4.37.

F F (E)-1,2,3,4-Tetrafluoro(4-octen-4-yl)benzene (3ba). A yellow oil, R, 0.50 (hexane).

'H NMR (400 MHz, CDCL,) § 6.85-6.75 (m, 1H), 5.53 (t,J = 7.3 Hz, 1H), 2.40 (t, J

F F = 7.7 Hz, 2H), 2.18 (q, J = 7.3 Hz, 2H), 1.47 (sext, J = 7.5 Hz, 2H), 1.30 (sext, J =

7.3 Hz, 2H), 0.97 (t,J = 7.5 Hz, 3H), 0.87 (t, J = 7.5 Hz, 3H); "C NMR (101 MHz,

by — or CDCl,) 6 1464 (dm, J,. = 2464 Hz), 144 .8 (dm, J, = 242.4 Hz), 1410 (dm, J,. =

3ba 252.6 Hz), 138.9 (dm, J,. = 251.8 Hz), 134.0, 133.5, 128.2-127.8 (m), 110.9 (dt, J, =

19.2, 3.8 Hz), 32.3 (d, J, = 2.3 Hz), 30.4, 22.8, 21.6, 13.94, 13.86; "F NMR (282

MHz, CDCl,) 6 —142.1—-142.3 (m, 1F), —1432—-143.4 (m, 1F), —-157.7 (t, J. = 20.0 Hz, 1F),

-160.1—-160.4 (m, 1F); IR (neat) 2961, 2934, 2874, 1620, 1520, 1477, 1375, 1271, 1202, 1180, 1119,

1101, 1059, 1036, 1009, 966, 905, 862, 735, 712 cm™"; MS (EI, 70 eV) m/z (%) 261 (M*+1, 38), 260

(M*, 89), 231 (27), 218 (70), 217 (100), 215 (13), 204 (14), 203 (61), 201 (25), 200 (23), 197 (21), 195

(10), 191 (38), 190 (89), 189 (90), 188 (11), 187 (52), 183 (29), 182 (36), 177 (57), 176 (29), 175 (42),

174 (27), 171 (11), 170 (17), 169 (73), 164 (32), 163 (83), 155 (17), 151 (33), 143 (12), 133 (15), 125
(14), 55 (58); Anal. Calcd for C,,H,sF;s: C, 64.61; H, 6.20. Found: C, 64.82; H, 6.40.

F F (E)-1,2,3,5-Tetrafluoro-4-(4-octen-4-yl)benzene (3ca). A yellow oil, R; 0.50 (hexane).
'H NMR (400 MHz, CDCl,) § 6.77-6.67 (m, 1H), 548 (t,J = 7.3 Hz, 1H), 2.34 (t,J =

F 7.6 Hz, 2H), 2.20 (q,J = 7.3 Hz, 2H), 1.48 (sext, J = 7.5 Hz, 2H), 1.30 (sext, J = 7.5 Hz,

2H), 0.97 (t, J = 7.3 Hz, 3H), 0.89 (t, J = 7.3 Hz, 3H); "C NMR (101 MHz, CDCl,) §
154.4 (dm, J. = 244.1 Hz), 149.0 (dm, J, = 246.1 Hz), 148.9 (dm, J,. = 251.1 Hz), 137.0
(dm, J. =243.3 Hz), 135.3, 127.2, 118.6-118.0 (m), 100.2 (ddd, J. = 29.7,21.2, 3.8 Hz),
32.7,30.2,22.7,21.5,13.9, 13.8; "F NMR (282 MHz, CDCL,) 6 —117.4 (t, J, = 8.9 Hz,
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1F), —134.9 (d, J, = 22.0 Hz, 1F), —-136.0——136.1 (m, 1F), —166.1 ——166.4 (m, 1F); IR (neat) 2964,
2937, 2874, 1641, 1514, 1501, 1460, 1377, 1285, 1148, 1121, 1051, 968, 876, 833 cm™; MS (EI, 70
eV) m/z (%) 260 (M*, 26), 218 (14), 217 (100), 203 (13), 190 (47), 189 (64), 177 (11), 175 (11), 169
(23), 163 (88), 55 (11); Anal. Calcd for C,,H,F,: C, 64.61; H, 6.20. Found: C, 64.64; H, 6.23.

(E,E)-1,2,3,5-Tetrafluoro-4,6-di(4-octen-4-yl)benzene (4ca). A yellow oil,

F
F F R; 0.50 (hexane). 'H NMR (400 MHz, CDCL,) & 5.48 (t, J = 7.3 Hz, 2H),
234 (t,J=7.6 Hz,4H),2.20 (q,J = 7.3 Hz, 4H), 1.48 (sext, J = 7.3 Hz, 4H),
Proox = "Pr 1.30 (sext,J=7.5 Hz,4H),0.97 (t,J = 7.3 Hz, 6H), 0.89 (t, J = 7.3 Hz, 6H);
Pr F Pr
4ca

C NMR (101 MHz, CDCL,) & 153.0 (dm, J, = 241.8 Hz), 146.9 (dm, J, =

245.6 Hz), 136.8 (dm, J,. = 247.9 Hz), 135.0, 127.5, 1174 (t, J. = 23.1 Hz),
32.8,30.3,22.7,21.6,13.91, 13.88; “F NMR (282 MHz, CDCl,) § -120.6 (d, J, = 8.2 Hz, 1F), -138.7
(d,J.=22.0 Hz, 2F),-166.6 (td, J. = 22.3, 11.3 Hz, 1F); IR (neat) 2964, 2872, 1630, 1474, 1377, 1057,
976, 891 cm™; MS (EI, 70 eV) m/z (%) 370 (M*, 23), 328 (24), 327 (100), 299 (12), 285 (22), 257 (10);
Anal. Calcd for C,,H,F,: C,71.32; H, 8.16. Found: C, 71.36; H, 8.08.

E (E)-1,2,4,5-Tetrafluoro-3-(4-octen-4-yl)benzene (3da). A yellow oil, R, 0.60
(hexane). "H NMR (400 MHz, CDCL,) 8 6.99-6.86 (m, 1H), 5.52 (t, J = 7.3 Hz, 1H),

F F 2.38 (t,J =7.7 Hz, 2H), 2.23 (q, J = 7.3 Hz, 2H), 1.49 (sext, J = 7.3 Hz, 2H), 1.31
(sext, J = 7.4 Hz, 2H), 097 (t, J = 7.4 Hz, 3H), 0.90 (t, J = 7.5 Hz, 3H); °C NMR

F — (101 MHz, CDCl,) & 145.7 (dm, J. = 247.1 Hz), 143.8 (dm, J,. = 236.0 Hz), 135.6,

Pr Pr127.3,124.1 (t, J, = 18.9 Hz), 103.7 (t, J, = 22.6 Hz), 32.6, 30.2, 22.7, 21.6, 13.9,

3da 13.8; "F NMR (282 MHz, CDCl,) 8 —140.5—-140.7 (m, 2F), -143.0—-143.2 (m,

2F); IR (neat) 2924, 2855, 1643, 1607, 1493, 1285, 1171, 939, 899, 837, 714 cm™"; MS (EI, 70 eV) m/z
(%) 260 (M*, 37), 218 (18), 217 (100), 203 (17), 197 (11), 190 (69), 189 (70), 187 (11), 183 (12), 182

(16), 177 (13), 176 (12), 169 (47), 163 (64), 55 (19); HMRS (EI) Caled for C,,H,(F,: M*, 260.1188.
Found: m/z260.1191.

(E,E)-1,24,5-Tetrafluoro-3,6-di(4-octen-4-yl)benzene (4da). A yellow oil,

Pr F
Pro r F R; 0.60 (hexane). 'H NMR (400 MHz, CDCL,) & 5.53 (t, J = 7.3 Hz, 2H),
238 (t,J=7.5Hz,4H),2.23 (q,J =7.3 Hz, 4H), 1.48 (sext,J = 7.3 Hz, 4H),
E ~pe 133 (sext, /=74 Hz,4H),097 (t,J = 7.3 Hz, 6H),0.91 (t,J = 7.3 Hz, 6H);
F  Pr

3C NMR (101 MHz, CDCLy) § 1438 (d, J, = 246.1 Hz), 1354, 127.5,
ada 121.0-119.6 (m), 32.7, 30.3, 22.7, 21.6, 13.9, 13.8; “F NMR (282 MHz,
CDCl,) 8 —144 3 (s, 4F); IR (neat) 2976, 2880, 2835, 1470, 1454, 1377, 1308,
974,897,723 cm™; MS (EI, 70 eV) m/z (%) 370 (M, 32), 328 (25), 327 (100), 299 (12), 285 (22), 231
(15),211 (12); Anal. Caled for C,,Hy F,: C, 71.32; H, 8.16. Found: C, 71.13; H, 8.13.

E E (E)-1,2,3-Trifluoro-4-(4-octen-4-yl)benzene (3ea). A yellow oil, R; 0.60 (hexane). 'H
NMR (400 MHz, CDCl,) 6 6.92-6.83 (m, 2H), 5.50 (t, /= 7.3 Hz, 1H), 240 (t,J =7.6

F Hz, 2H), 2.18 (q, J = 7.3 Hz, 2H), 1.49 (sext, J = 7.4 Hz, 2H), 1.29 (sext, J = 7.5 Hz,

2H), 0.97 (t, J = 7.4 Hz, 3H), 0.87 (t, J = 7.5 Hz, 3H); "C NMR (101 MHz, CDCl,) §

— 150.4 (dm, J, = 248.8 Hz), 148.0 (dm, J,. = 251.9 Hz), 139.7 (dt, J = 251.0, 15.4 Hz),

Pr Pr 1343, 133.1, 1294 (dd, J = 11.5, 3.0 Hz), 123.6, 123.2, 111.3 (dd, J = 16.9, 3.8 Hz),
3ea 324 (d,J=2.3Hz),304,229,21.6, 140, 13.9; ”F NMR (282 MHz, CDCl,) § -137.5

(d, J, = 25.4 Hz, 1F), -138.1 (d, J, = 12.7 Hz, 1F), =161.7 (t, J, = 19.1 Hz, 1F); IR (neat) 2924, 2855,
1607, 1508, 1464, 1310, 1273, 1231, 1182, 1038, 1016, 993, 808 cm'; MS (EL, 70 eV) m/z (%) 242
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(M*, 33), 200 (14), 199 (100), 185 (11), 172 (38), 171 (66), 151 (15), 145 (50); Anal. Calcd for
C..H,;F;: C,69.40; H, 7.07. Found: C, 69.68; H, 7.22.

(E,E)-1,2,3-Trifluoro-4,6-di(4-octen-4-yl)benzene (4ea). A yellow oil, R; 0.60

Pr R F (hexane). '"H NMR (400 MHz, CDCl,) 8 6.71 (td, J = 7.8, 2.4 Hz, 1H), 5.51 (t,
\ F J=73Hz,2H),240 (t,J =7.6 Hz,4H), 2.17 (q,J = 7.3 Hz, 4H), 1.47 (sext, J
Pr =7.3 Hz, 4H), 1.30 (sext,J = 7.4 Hz, 4H),0.97 (t,/ =7.3 Hz, 6H), 0.87 (t,J =

— 7.3 Hz, 6H); "C NMR (101 MHz, CDCL,) § 147.0 (ddd, J, = 248.4, 104, 3.0

Pr Pr Hz), 139.6 (dt,J.=249.5,16.4 Hz), 134.4,132.8,128.1 (dd, J- = 10.8, 5.4 Hz),

4ea 123.6 (dd, J, = 3.9, 3.8 Hz), 32.5, 304, 22.9, 21.6, 14.0, 13.9; YF NMR (282

MHz, CDCl;) 8 —140.3 (dd, J. =22.0, 8.2 Hz, 2F),-161.8 (t, Jr = 20.6 Hz); IR (neat) 2959, 2932, 2872,

1605, 1487, 1454, 1371, 1248, 1186, 1119, 1088, 1067, 1032, 974, 887, 739, 710 cm™"; MS (EI, 70 eV)

m/z (%) 353 (M*+1, 19), 352 (M*, 75), 310 (21), 309 (85), 267 (17), 241 (19), 183 (14), 111 (17), 55
(30); HMRS (EI) Calcd for C,,H;,F;: M*, 352.2378. Found: m/z 352.2366.

F (E)-1,2-Difluoro-3-(4-octen-4-yl)benzene (3fa). A yellow oil, R; 0.50 (hexane). 'H

NMR (400 MHz, CDCl,) 6 7.06-6.88 (m, 3H), 5.54 (t,J = 7.3 Hz, 1H),244 (t,J =74

F Hz,2H),2.19 (q,J = 7.3 Hz, 2H), 1.48 (sext,J = 7.4 Hz, 2H), 1.31 (sext, J = 7.4 Hz, 2H),

0.97 (t,J = 7.3 Hz, 3H), 0.87 (t,J = 7.3 Hz, 3H); °C NMR (101 MHz, CDCl,) 8 150.6

Pr — or (dd, J. =248.1, 13.9 Hz), 147.9 (dd, J,. = 247.2, 12.7 Hz), 134.8 (d, J. = 2.2 Hz), 134.1

3fa (d,J.=11.5Hz), 132.7 (d,J. = 1.5Hz), 1250 (t,J. = 3.5 Hz), 123.3 (dd, J, = 6.9,4.8

Hz), 1149 (d, J, = 17.8 Hz), 32.5 (d, J, = 2.3 Hz), 30.4, 22.9, 21.6, 13.99, 13.95; “F

NMR (282 MHz, CDCl,) & —139.4—-139.6 (m, 1F), —142.1—-142.4 (m, 1F); IR (neat) 2959, 2932,

2872, 1454, 1377, 1265, 1213, 1061, 972, 885, 820, 785, 727 cm™'; MS (EI, 70 eV) m/z (%) 224 (M*,

36), 182 (15), 181 (100), 167 (11), 154 (32), 153 (55), 151 (10), 127 (35); HMRS (EI) Calcd for
C,,HF,: M*,224.1377. Found: m/z 224.1378.

(E)-1,3-Difluoro-2-(4-octen-4-yl)benzene (3ga). A yellow oil, R; 0.50 (hexane). 'H

F NMR (400 MHz, CDCl,) 6 7.20-7.10 (m, 1H), 6.90-6.80 (m, 2H), 5.48 (t,J = 7.2 Hz,

F 1H), 2.39 (t,J = 7.5 Hz, 2H), 2.23 (q, J = 7.3 Hz, 2H), 1.49 (sext, J = 7.3 Hz, 2H), 1.32

Pr o py (sext,J=7.5Hz,2H),098 (t,J =7.3 Hz, 3H), 0.90 (t, J = 7.5 Hz, 3H); C NMR (101

3ga MHz, CDCl;) 6 160.4 (dd, J =245.4,8.4 Hz), 1339, 128.5,127.5 (t,J =10.0 Hz), 120.9

(t,J=21.1Hz),111.0 (dd,J=24.2,7.6 Hz),32.9,30.2,22.8,21.6, 14.0, 13.9; "F NMR

(282 MHz, CDCl,) 8 —113.9 (s, 2F); IR (neat) 2961, 2934, 2872, 1622, 1586, 1462, 1269, 1231, 995,

785, 729 cm™; MS (EI, 70 eV) m/z (%) 225 (M*+1, 39), 224 (M*, 88), 195 (19), 182 (73), 181 (100),

179 (16), 168 (20), 167 (70), 165 (31), 164 (27), 161 (10), 155 (24), 154 (83), 153 (89), 152 (13), 151

(62), 147 (13), 146 (26), 141 (67), 140 (40), 139 (54), 138 (37), 133 (60), 128 (45), 127 (89), 125 (11),

119 (42), 101 (18), 99 (12), 67 (16), 55 (46); HMRS (EI) Calcd for C,,H,,F,: M*, 224.1377. Found: m/z
224.1374.

(E,E)-1,3-Difluoro-2,4-di(4-octen-4-yl)benzene (4ga). A yellow oil, R; 0.50
(hexane). 'H NMR (400 MHz, CDCl,) § 6.99 (td, J = 8.4, 6.4 Hz, 1H), 6.76 (td,
J=8.6,1.5Hz, 1H),5.46 (td,J = 7.3, 2.1 Hz, 2H), 2.38 (quint, J = 7.3 Hz, 4H),
2.27-2.11 (m, 4H), 1.53-1.41 (m, 4H), 1.37-1.23 (m, 4H), 0.972 (t,J = 7.3, Hz,
3H), 0.968 (t, J = 7.3, Hz, 3H), 0.92-0.83 (m, 6H); "C NMR (101 MHz,

4ga CDCl,) 6 159.0 (dd, J. = 244.8,7.6 Hz), 157.0 (dd, J. = 245.6, 7.9 Hz), 135.7,
133.6, 131.7, 128.9, 128.2 (dd, J. = 9.3, 6.2 Hz), 127.6 (dd, J. = 16.8, 3.8 Hz), 120.8 (dd, J. = 22.3,

Pr
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20.6 Hz), 110.2 (dd, J. = 23.1, 3.8 Hz), 33.0, 32.6 (d, J = 3.1 Hz), 30.4, 30.2, 23.0, 22.8, 21.6, 14.03,
14.00, 13.9, Signals for the propyl groups are overlapping; "’"F NMR (282 MHz, CDCl,) § 115.3 (t, J, =
7.8 Hz, 1F), —116.6 (dd, J. = 15.5, 6.8 Hz, 1F); IR (neat) 2961, 2934, 1614, 1584, 1479, 1456, 1418,
1260, 1022, 986, 879, 813 cm™; MS (EI, 70 eV) m/z (%) 335 (M'+1), 334 (M*, 100), 305 (30), 293
(16),292 (85),291 (100), 277 (19), 264 (32), 263 (56), 251 (20), 250 (14), 249 (63), 238 (12), 237 (62),
235 (16), 223 (42), 222 (13), 221 (37), 207 (24), 196 (12), 195 (55), 194 (15), 193 (31), 191 (14), 183
(14), 181 (45), 179 (29), 178 (11), 177 (22), 175 (13), 173 (16), 171 (13), 170 (12), 167 (18), 166 (10),
165 (47), 164 (23), 159 (21), 153 (32), 151 (22), 147 (17), 146 (15), 141 (11), 133 (12), 127 (14), 111
(16), 70 (12), 69 (83), 67 (12), 55 (68), 53 (12); HMRS (EI) Calcd for C,H4,F,: M, 334.2472. Found:
m/z 334.2489.

(E)-Fluoro-2-(4-octen-4-yl)benzene (3ha). A yellow oil, R; 0.50 (hexane). 'H NMR

F (400 MHz, CDCl,) & 7.22-7.15 (m, 2H), 7.08-6.96 (m, 2H), 5.51 (t, J = 7.3 Hz, 1H),

245 (t,J=7.5Hz,2H),2.19 (q,J = 7.3 Hz, 2H), 1.48 (sext, J = 7.3 Hz, 2H), 1.31 (sext,

- J=7.4Hz,2H),098 (t,J = 7.3 Hz, 3H), 0.87 (t,J = 7.5 Hz, 3H); "C NMR (101 MHz,

P;ha Pr CDCl,) 6 159.8 (d, J. = 246.3 Hz), 136.0, 131.814, 131.810 (d, J. = 14.6 Hz), 130.5 (d,

J.=4.5Hz),1278 (d,J.=8.4Hz), 123.6 (d,J.=3.8 Hz), 1153 (d, J. =23.1 Hz), 32.6

(d, J- = 2.3 Hz), 30.4, 23.3, 21.6, 14.0, Signals for the methyl groups are overlapping; '°F NMR (282

MHz, CDCl,) 8 —-116.3 (s, 1F); IR (neat) 2959, 2931, 2872, 1613, 1576, 1487, 1451, 1379, 1258, 1221,

1206, 1091, 1034, 897, 824, 754 cm™; MS (EI, 70 eV) m/z (%) 206 (M*, 44), 164 (18), 163 (100), 149

(14), 136 (31), 135 (67), 133 (16), 109 (47); HMRS (EI) Calcd for C,,H,,F: M*, 206.1471. Found: m/z
206.14717.

MeO,C Methyl (E)-3,5-difluoro-4-(4-octen-4-yl)benzoate (3ia). A colorless oil, R, 0.20

(hexane). 'H NMR (400 MHz, CDCL,) & 7.59-7.48 (m, 2H), 5.50 (t, J = 7.3 Hz,

F 1H), 3.92 (s, 3H), 2.39 (t,J = 7.5 Hz, 2H), 2.22 (q, J = 7.3 Hz, 2H), 1.48 (sext, J =

7.3 Hz, 2H), 1.29 (sext, J = 7.4 Hz, 2H), 097 (t,J = 7.4 Hz, 3H), 0.88 (t,J = 7.3

Py - by Hz, 3H); "C NMR (101 MHz, CDCL,) 8 164.9, 160.0 (dd, J, = 248.0, 7.7 Hz),

3ia 134.8, 1299 (t, J. = 9.6 Hz), 128.0, 125.7 (t, J, = 21.2 Hz), 112.4 (dd, J,. = 20.0,

8.5 Hz), 52.5, 32.6, 30.2,22.7, 21.6, 13.89, 13.87; YF NMR (282 MHz, CDCl,) §

—112.1 (s, 2F); IR (neat) 2961, 2934, 2874, 1732, 1566, 1435, 1421, 1379, 1331, 1232, 1188, 1105,

1086, 1030, 1003, 887, 770, 746 cm™; MS (EI, 70 eV) m/z (%) 283 (M*+1, 47), 282 (M*, 91), 253 (20),

252 (16), 251 (69), 241 (17), 240 (80), 239 (100), 226 (25), 225 (69), 213 (41), 212 (88), 211 (89), 209

(16),200 (11), 199 (66), 198 (26), 197 (36), 193 (23), 186 (43), 185 (87), 181 (53), 180 (22), 179 (26),

177 (18), 167 (34), 166 (12), 165 (44), 164 (41), 157 (60), 153 (18), 152 (40), 151 (60), 146 (15), 145

(13), 141 (13), 138 (15), 133 (26), 127 (35), 126 (34), 125 (14), 67 (13), 59 (38), 55 (36); Anal. Calcd
for C,sH¢F,0O: C, 68.07; H, 7.14. Found: C, 68.34; H, 7.17.

M

(E)-2,3,5,6-Tetrafluoro-4-(4-octen-4-yl)anisole (3ja). A colorless oil, R, 0.20
(hexane). '"H NMR (400 MHz, CDCl,) 8 5.50 (t, J = 7.3 Hz, 1H), 4.06 (s, 3H), 2.35 (t,
F F J=7.6Hz,2H),2.21 (q,J = 7.3 Hz, 2H), 1.48 (sext, J = 7.3 Hz, 2H), 1.30 (sext, J =
7.5 Hz, 2H), 0.97 (t,J = 7.4 Hz, 3H), 0.89 (t, J = 7.3 Hz, 3H); "C NMR (101 MHz,

F — CDCl,) 6 1443 (dm, J. = 242.3 Hz), 140.7 (dm, J. = 246.2 Hz), 136.6-136.2 (m),

Pr Pr 135.6, 1269, 116.8 (t, J, = 19.7 Hz), 62.1, 32.8, 30.3, 22.7, 21.6, 139, 13.8; “F

3ja NMR (282 MHz, CDCl;) § —144.3 (dd, J. = 21.8, 8.6 Hz, 2F), -159.4 (dd, J. = 24.0,

10.4 Hz, 2F); IR (neat) 2961, 2934, 2874, 1647, 1504, 1481, 1470, 1439, 1420, 1381, 1200, 1126, 1107,
1063, 1018, 984, 945, 903, 864 cm™; MS (EI, 70 eV) m/z (%) 291 (M*+1, 40), 290 (M*, 92), 261 (35),
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248 (64), 247 (100), 233 (47), 231 (10), 221 (23), 220 (83), 219 (84), 217 (19), 215 (12), 207 (40), 206
(15), 205 (45), 204 (21), 200 (10), 199 (10), 194 (36), 193 (91), 189 (22), 188 (20), 187 (26), 185 (12),
176 (17), 175 (11), 169 (32), 163 (18), 162 (12), 161 (10), 157 (13), 151 (16), 143 (10), 81 (10), 67
(10), 55 (21); Anal. Calcd for C;H4F,O: C, 62.06; H, 6.25. Found: C, 62.33; H, 6.53.

F (E)-2,3,5,6-Tetrafluoro-4-(4-octen-4-yl)pyridine (3ka). A yellow oil, R; 0.30
N= (hexane). "H NMR (400 MHz, CDCL,) 8 5.57 (t,J = 7.3 Hz, 1H), 2.43 (t,J = 7.6 Hz,
F\ /—F 2H), 2.26 (q,J = 7.3 Hz, 2H), 1.50 (sext, J = 7.5 Hz, 2H), 1.32 (sext, J = 7.5 Hz, 2H),
0.98 (t, J = 7.4 Hz, 3H), 091 (t, J = 7.4 Hz, 3H); "C NMR (101 MHz, CDCL,) §
143.4 (dm, J. = 245.3 Hz), 139.6 (dm, J. = 256.0 Hz), 137.6, 136.8-136.3 (m), 126.7,
31.9, 30.3, 22.5, 21.6, 13.8, 13.7; "F NMR (282 MHz, CDCl,) § -92.1—-92.5 (m,
2F), —-143.9—-144.1 (m, 2F); IR (neat) 2965, 2936, 2876, 1640, 1454, 1410, 1368,
1286, 1171, 1069, 961, 903, 878 cm™; MS (EI, 70 eV) m/z (%) 261 (M, 47), 219 (37), 218 (32), 204
(18), 191 (100), 190 (35), 184 (12), 177 (18), 170 (35), 164 (16), 55 (12); HMRS (EI) Calcd for
C,;H,;F,N: M*, 261.1141. Found: m/z 261.1146.

F —
Pr Pr
3ka

(E)-3,5-Difluoro-4-(4-octen-4-yl)pyridine (3la). A yellow oil, R; 0.20 (hexane—ethyl
acetate = 19:1). '"H NMR (400 MHz, CDCl,) & 8.27 (s, 2H), 5.57 (t, J = 7.3 Hz, 1H),
240 (t,J=7.6 Hz, 2H), 2.22 (q,J = 7.3 Hz, 2H), 1.48 (sext,J = 7.5 Hz, 2H), 1.29 (sext,
J=175Hz,2H),0.96 (t,J = 7.3 Hz, 3H), 0.88 (t,J = 7.3 Hz, 3H); >C NMR (101 MHz,
CDCl,) 8 156.7 (dd, J. = 247.7, 3.4 Hz), 135.9, 133.9 (dd, J. = 29.9, 6.1 Hz), 128.2 (t,
J.=17.2Hz), 126.6,32.1,30.2,22.6,21.5,13.84,13.79; "F NMR (282 MHz, CDCL,) §
—129.1 (s, 2F); IR (neat) 2924, 2855, 1461, 1420, 1377, 1283, 1258, 1225, 1026, 874 cm™; MS (EI, 70
eV) m/z (%) 226 (M*+1, 12), 225 (M*, 79), 196 (15), 184 (10), 183 (67), 182 (100), 169 (17), 168 (46),
167 (11), 166 (17), 156 (18), 155 (95), 154 (90), 153 (28), 148 (13), 142 (59), 141 (36), 134 (23) 129
(10), 128 (48), 127 (71), 120 (11), 101 (13), 55 (54); Anal. Calcd for C,;H,,F,N: C, 69.31; H, 7.61.
Found: C, 69.46; H, 7.58.

E = (E)-(1-Phenyl-1-buten-3-yl)pentafluorobenzene (5). A colorless oil, R; 0.20

(hexane). 'H NMR (400 MHz, CDCl,) § 7.39-7.18 (m, 5H), 6.48 (d, J = 15.7 Hz,

F F 1H), 6.41 (ddt, J = 15.8, 6.7, 1.8 Hz, 1H), 4.09 (quint, J = 7.1 Hz, 1H), 1.56 (d, J

Ph =72 Hz, 3H); "C NMR (101 MHz, CDCl,) § 144.7 (dm, J, = 247.2 Hz), 139.5

(dm, J. =252.6 Hz), 137.5 (dm, J, = 252.6 Hz), 136.5, 130.6, 130.2, 128.4, 127.5,

5 126.1,118.5-118.1 (m), 33.4, 19.7; "F NMR (282 MHz, CDCl,) 8 —143.3 (dd, J

=22.0, 8.5 Hz, 2F), —-158.1 (t, J. = 20.6 Hz, 1F), -162.9 (td, J, = 22.0, 8.2 Hz,

2F); IR (neat) 3028, 2978, 1653, 1520, 1501, 1452, 1298, 1152, 1113, 1079, 1044, 968, 945 cm™'; MS

(EI, 70 eV) m/z (%) 298 (M, 51), 284 (17), 283 (100), 263 (12), 181 (13), 91 (21); Anal. Calcd for
C,¢H, Fs: C,64.43; H, 3.72. Found: C, 64.68; H, 3.98.

2-(1-Pentafluorophenylethyl)naphthalene (6). A white solid, mp =
94.0-94.7 °C, R; 0.50 (hexane). '"H NMR (400 MHz, CDCl,) 8 7.84-7.73 (m,
4H), 7.51-7.41 (m, 2H), 7.37 (d, J = 7.6 Hz, 1H), 4.75 (q, J = 7.4 Hz, 1H),
1.87 (d, J = 7.3 Hz, 3H); "C NMR (101 MHz, CDCl;) & 144.9 (dm, J, =
247.1 Hz), 139.6 (dm, J = 251.8 Hz), 139.3, 137.5 (dm, J, = 251.8 Hz), 133.2,
132.2,128.1,127.7, 1274, 126.1, 125.7, 125.5, 125.1, 119.1 (t, J, = 17.0 Hz),
34.8, 18.3; "F NMR (282 MHz, CDCl;) 6 -142.9 (d, J, = 24.5 Hz, 2F),
-157.6 (d, J, =36.4 Hz, 1F),-162.7 (d, J» = 24.5 Hz, 2F); IR (KBr) 1518, 1418, 1071, 966, 909, 826,
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750 cm™'; MS (EI, 70 eV) m/z (%) 323 (M*, 36), 322 (M*, 97), 308 (40), 307 (100), 305 (12), 288 (26),
287 (84), 128 (17), 115 (10), 115 (12); HMRS (EI) Caled for C,iH,,F: M*, 322.0781. Found: m/z
322.0775.

Alkenylation of 1a with 2a using Ni(acac), and [HPCyp,]BF,. Ni(acac), (7.7 mg, 30 umol),
[HPCyp;]BF, (9.8 mg, 30 umol) and toluene (3.0 mL) were put in a 20 mL Schlenck tube. To the
suspension was added a 1.08 M solution of AlMe, in hexane (0.11 mL, 0.12 mmol) dropwise, and then
the resulting black suspension was stirred for an additional 5 min. 1a (168 mg, 1.0 mmol) and 2a (110
mg, 1.5 mmol) were added sequentially, and the mixture was stirred at 80 °C for 5 h before filtration
through a silica gel pad. The filtrate was concentrated in vacuo, and the residue was purified on flash
column chromatography on silica gel to afford 3aa (0.24 g, 87%).

Deuterium crossover experiment. Ni(acac), (2.6 mg, 10 umol), PCyp, (2.4 mg, 10 umol) and
toluene (0.5 mL) were put in a 20 mL Schlenck tube. To the suspension was added a 1.08 M solution of
AlMe; in hexane (22 uL, 24 wmol) dropwise, and then the resulting black suspension was stirred for an
additional 5 min. 1a (34 mg, 0.20 mmol) 1j-d, (36 mg, 0.20 mmol, 95% deuteration), and 2a (66 mg,
0.60 mmol) were added sequentially, and the mixture was stirred at 80 °C for 3 h before filtration
through a silica gel pad. The filtrate was purified by flash silica gel column chromatography to give
3aa (19.7 mg, 35%, 7% deuteration) and 3ja-d, (22 mg, 38%, 88% deuteration).
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8117-88-02-017-

Pulse Sequence: s2pul

Solvent: CDCL13
Ambient temperature
Mercury-400BE "“md400*

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acg. time 3,502 sec

width 5995.2 Hz

16 repetitions

OBSERVE HL, 399.9480251 MHz
DATA PROCESSING

Line breoadening 0.2 Hz

FT size 65536
Total time 1 min, 42 gec

R
—

1.00 2.08 B.54
2.06 9.21

S9 ?)CL\O



8117-88-02-017~-

Pulse Sequence: sdpul

Solvent: CDC13
Ambient temperature

File: 8116-88-02~017~TMSCH2CH2TMS~13C

Mercury-400BE  "m40Q0"

Relax. delay 0.801 sec
Pulse 45.0 degrees
Acq. time 1.199 sec
wWidth 25125.6 Hz
10000 repetitions
OBSERVE C13, 100.5670170 MHz
DECOUPLE HL, 299.5500406 MHz
Power 36 dB
continuously on
WALTZ~16 modulated
DBATA PROCESSING
Line broadening 1.0 Hz
FT size 65536

145.234
142.779

140.598

i i
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138.448

138.105

136.4092
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Total time 6§ hr, 17 min, 50 sec
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8110-88-02-017-GRC-£x3

File: BL10-02-017-TMSCH2CH2TMS
Mercury-300BE "m300"

Pulse Seguence: s2pul ﬂ 2 ﬁ: Q %
in n b o© 5]

Solvent: CDC13 oMo d
. o <F < Ty
Ambient temperature T ? i T Lol

Relax., delay 2.000 sec
Pulse 45.0 degrees

Acg. time 1.000 sec

Width 25380.7 Hz

52 repetitions
OBSERVE F19, 282.2476530 MHz

--~159.346

DATA PROCESSING
FT size 16384
Total time 1 hr, 4 min, 0 sec

SC“4Q3
FoosiMgy

-~ =164.220
- w164.275
- ~164.297
- -164.352

- ~164.187
——t
—— 164,374

‘
;

-164.30 ppm

-110 -120 -130 ~-140 -150

1.839

S11

~160 -170 . -180

2.08
0.99
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8903~88-5F-PhPh

Pulse Sequence: s2pul

Solvent: CRC13
ambient temperature
Mercury-4G0BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acg., time 3.502 sec

width 5995.2 Hz

16 repetitions
OBSERVE H1l, 399.9480258 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT siwze 65536
Total time I min, 42 sec

B L L L IR L L M IR B U TR e T S LA D R B |

5.21 1.00

S12

r 7.32 7.28 7.24 7.20 7.16 7.12 Ppm
F f 4.53 2.19
’\, 5.2
F P

F Ph

T |
| 1 I I I | 1 i i | T

8 7 2 1 0 ppm

4.53.19



13C OBSERVE

Pulse Secuence: s2pul

Solvent: CDC13

Ambient temperature
File: BB29-B8-5F-PhPh-13C
Mercury~400BB "md400"

Relax. delay 0.801 sec
Ffulse 45.0 degrees
Acg. time 1.199 sec
wWidth 25125.6 Hz

1708 repetitiona

OBSERVE (13, 100.5669874 MHz
DECOUPLE H1l, 395.9500406 MHz

Powaxr 36 4B
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continuously on o o J

WALTZ-16 modulated - Q™M ” ]

DATA PROCESSING : a § E WM km""‘“““ WMM'H“\F \\W uA’M\;«’\'l,“l"‘“
: . N .

Lln? broadening 1.0 Hz - a @ AR L A e M A A LR LR RN R L 1 7 : § I
FT size 65536 ) g I H : i ! i ! ; 1 i
Total time 82662 hyr, 26 min, 8 sec @ 147 145 143 141 139 137 ppm 118.8 ppm
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7¥26-88-01-193~-column

Pulse Sequence: s2pul

Scolwvent: CDCL3

Ambient temperature
File: 7¥26-01-193=-5F-Fh-Ph
Mercury-3008B "m300"

=141.472
341.501
141, 550
- w141.579
156204
«156.282
- ~162.726
-162.745

- =162 . 648
-162.677

o ™M
2 M
0 o«
. .
NN
wow
- v
1 I

L —

AT
/

Relax. delay 2.000 sec
Pulse 45.0 degreses
Acg. time 1.000 sec
width 22573.4 Hz
64 repetitions
OBSERVE F19, 282.2474876 MHz
DATA PROCESSING
FT size 16384

Total time 6§ min, 15 sec ' ) LJ
N H i : wi:::-:: w‘!:-:-::w‘w b an ST JJ’ §|‘1 """ BERE : II ! i H
-141.35 -141.55 ppm ~i56.15 ppm -162.5 -162.9 ppm
=3 2.50 1.62 1.95
F F
3 Pk
~ Ple
- ; . P T e T | T g : I 7 i T ! :
-110 -120 ~-130 -140 =150 -160 -170 ppm
2.60 l 1.95%
1.02
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B8804-88-01-200

Pulse Sequence: s2pul

Solvent: CIXC13
Ambient temperature
Mercury-400BB "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acg,., time 3.502 sec

Wigdth 59985.2 Hz

16 repetitions
OBSERVE HLl, 399.9480262 MHz
DATA PROCESSING

Line broadening 0.2 Hz

¥T size 65536
Total time 1 min, 42 sec

——

.93

S15

.99



13¢ OBSERVE

Pulse Sequence: sZpul

Solvent: CDCL3
Ambient temperature
Mercury-400RE "m400"

Relax. delay 0.80%1 sec

Pulse 45.0 degrees

Acg. time 1.199 sec

wWidth 285125.6 Hz

3928 repetitions
OBSERVE €13, 100.5670177 MHz
DECOUPLE H1, 399.9500406 MHz
Power 36 4B

continuously on

WALTZ~16 modulated

DATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 82 hr, 39 min,

44 sec

144.821
142.679

144.997
142,641

-145.066
145.035

2]

i45.104
Y

142.603

30.613

119.996

142,496

140.850
140.583

138.722
138.089

142.573
142.535
140.720
140.667
138.347
138.356
- 138.219
138.173
136.244
136.046

136.015
i20.674

120.827
120.499

iV

77.313
76.680

77.000

[}
~

w
P
—l

‘ﬁll:i‘:h:l]:&tlili:’li:\l:l\:[lé

I‘\IE:

141 139

33.547

ppm 120.8 ppm

18,351

| T | .l . i —

Ei]l!

200

RN L L R B

220

T

!!Il\i!lll:\li||:l

180 160

TT T T 711773

80

\!l:r\l]{:

140

T T

120 100

iliil'

H R R
T ri!quIIIE\LF1 TT] T

60 40
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7¥29-88~01-200-column

S17

Pulse Segquence: s2pul
- oo m tE o =] n <
Solvent: CBC13 N I 2 B R b S a o
hmbient temperature o 4 ‘.k - s & o o M 4 o o
File: 7Y29-01-200-5E-Thu-Me =24 3= n & n 5% g A
Mercury-300BB "m300" ! f 1 i : '
Relax. delay 2.000 sec .
Pulse 45.0 degrees
Acg. time 1.000 sec
Width 16949.2 Hz
100 repetitions
OBSERVE F19, 282.2474791 MH=z
- DATA PROCESSING
FT size 16384
Total time 5 min, 59 =zec
i SR RN I ; SRR R R
-143.72 ppm -158.65 ppm -163.55 -163.70 ppm
F: 2.02 1.00 2.02
P F
.F_ ~aN
Pope 2"
<
i_
; T
-125 =130 -135 ~140 -145 =150 -155 ~160 -165 -170 -175 Dpm
2.02 2.02
’ 1.00



7Y20-88-01+-190~column-monoPr

Pulse Seguence: s2pul

Selvent: CHCL3

ambient temperature
File: 7y20-01-19%0-pentaf-Me-TMS7Y20~01-190-pentsf-Me-TMS
Marcury-40088 "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acg. time 3.502 sec

Width 5955.2 Hz

16 repetitions

OBSERVE H1l, 399.9480254 ¥Hz
DATA PROCESSING

Line broadening 0.2 H=z

FT size 65536
Total time 1 min, 42 sec

1.00

S18
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13C OBSERVE

Pulse Segquence: s2pul

Solwvent: CDCl3

Ambient temperature
File: B903-88-5F-Me-TMS
Mercury-400BB "md0O"

Relax. delay 0.801 sec
Pulse 45.0 degrees
Acqg. time 1.199% sec
Width 25125.6 Hz

2096 repetitions

OBSERVE (C13, 100.5670177 MH=z
DECOUPLE H1, 399.9500406 MHz

Power 36 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.0 Hz
FT size 65536

oo
F S a0
NN W o Do
. * o g ™ .
% T . 'd: wft
<+ 9 o =+
LI L B =+ A
. =] 3 -
)
# i
DAL e

142.031
141.993

142.108

141.917
141.01¢C
140.918

%mmwNWANWMMJm wmwwdhwwmwwwmvwwﬂmﬁm J waMwﬂﬂmwmwm

138.371

138.234
137.830

137.418

140.872
138.699
136.267
136.069

138.577
135.947
12¢.530

tl-:l!:‘I\I-'

145 144 143

\I:J

i L T I E ! B T
A N 7 I I S S A A

141 140 139 138 137 PPm

S19

Total time 82 hr, 35 min, 44 sec 142
508
gt
F 5 =
]
R F X 3
F “ e M ) 3
E Sl' f%s ~
pMe —
':.!ll"r[!\::i||:=§1ll:il{| \i:::l!:\\Il::\II‘:ll|I||-]I-I([Ll:ig\l!:ijl:-::lI:E!Illal\\\Ell\\i=::4g:lillll:l‘=:11|i:
220 200 180 160 140 120

100 80 60 40 20 0 ppm:



8830~-88~5F-Me-TMS

Pulse Seguence: s2pul

Solvent: CDC13
Ambient temperatura
Mercury-300B8 "m300"

-~ ~143,448
- =-143.478

e

~143.368
- —143.397

Relax. delay 2.000 sec
fulse 45.0 degrees
Acg. time 1,000 sec
width 16949.2 Hz
84 repetitions
OBSERVE F1%, 282.2474729 MHz
DATA PROCESSING
FT size 16384
Total time 1 hr, 9 min, 15 Bec

—=158.087

~- =158,160

- -158.234

- -163.284
~ =163.314

—=163.365
- =163.387

-~ ~163.438
- =163.468

~143.20 -143.45 Ppm
F - - - . |
F F 2.00 1.02 1.98
-
SeMe
F - 5 3
~-125 ~130 ~135 -140 -145 -150 -155 ~-160 ~165 -170 -175 ppm
2.00 I 1.98
1.02 ‘

S20



TX03-88-0%-120-3d-1

Pulse Sequence: sipul

Solvent: CDC13

Ambient temperatﬁre
File: 7X03-88-01-120-34-1
Mercury~-4008BB “'m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acqg. time 3.502 sec

widgh 5995.2 Hz

16 repetitions
OBSERVE Hl, 399.9480253 Mixz
DATA PROCESSING '
Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 42 sec

s - :
= 6.98 6.88 ppm g
F/ I_,- 0.95
F g I
J 1
T [ T T E H T l ) E i T 3 T T 1 T ‘ [ 1 T ) E [ T
8 7 5 4 3 1 0 ppm
0.95 . .+ 2.19 2.20 3.7
.00 : ‘ 2.17 3.11 3.80

S21 .



7X24-88-01- ~product

Pulse Sequence: s2pul

-

144.418

144.311

Solvent: CRCL3

Ambient temperature
File: 7X24-88-01-1245f-monoPr
Mercury~400BE "m400"

146.873
146.766
145.08%
144.967
144,570
142.725
142.672

146.919
144.273
142,634
142.535
124.0652

147.018

§

Relax. delay 0.801 sec
Pulse 45.0 degrees
Acg, time 1.189 sac
Wideh 25125.6 H=
352 repetitions
OBSERVE (C13, 100.5670170 MH=z
DECOUPLE HI, 3%9.5500406 MH=z
Power 36 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

tine broadening 1.0 Hz ) M Wm m—fJL“,

v
FT size 65536 YOI

. . i:uyﬂ\wIM:HIHMJHEHIHIHIPEHEH\wlhlle“rH:ﬂ] n@ﬁmﬁmg@mmmwmm@ﬂm@q
Total time 22 min, 42 sec : ! i i : i : ;

147.5 145.5 3 143.5 ppm

124.243
i23.869

30.238

22.651
13.829 -

21.561
-13.852

32.616

o

124.2 ppm

76.680

=f
0
un
]
—

77.313
77.000

103.882
103.671
T 103.443

e
127.346

l/
F b P

LI | -

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

11‘II!!:I|:I|Ei:-:ll|:g:|iifllllir[\'\[IIIIE::IIE{::T]I\rl‘\!I:l\:ll&\ll:t}{!\!llIlifiiill\\1]114!'I:lli{1ll|!l!ii::l\||l\:|||
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8903~88~1245f_monoPrPr

Pulge Sequence: s2pul

Solvent: CHCL3
Ambient temperaturs
Mercury-300BB "m3Q0"

-140.539
- -140.582

Relax. delay 2.000 sec
Pulse 45.0 degrees
Acg. time 1,000 sac L
width 49505.0 Hz N
82 repetitions.
OBSERVE F19, 282.2474807 MHz
DATA PROCESSING
FT size 16384
Total time 16 hr, 50 min, 8 sec

T

- -140.496

i

- ~140.625

A

=-143.087

- =143.044

143.130

- =143.,173

o ‘l"

e BEnFS

R A

s 7383

3.1 77 e
1 . - :1.! -
___—’_(,/ L‘-., ™ t~
......... ‘ . R ‘ P
: | : : ; i . o
-139.5 -140.5 ~-141.5 ~-142.5 -143.5 ppm : :
F_ !,,,.,,,A,,,A,u_,,‘,“,.,“m.: ................................
1.00
0.98
P
Foopr |
N
7 . H N B [ f I"""’
¢ . -20 ~40 -60 -80 -100 -120 -140 Ppm
1.50
0.958

S23



STANDARD 1H OBSERVE

Pulse Sequence: sapul

Solvent: CDC13
ambient temperature
Mercury~400BE '"m400"

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acyg. time 3.502 sec
width 5%95.2 Hz

16 repetitions

OBSERVE Hl, 399.9480254 MHz

DATA PROCESSING

Line broadening (.2 Hz
FT size 65536

Total time 1 min, 42 sec

0.98

S24

4.26
4.52

6.17
6.22

40



8822-88-02~123F-Di-PrPr

Pulse Sequence: s2pul

~
-
o n 0
< [
Solvent: CDBC13 © o b - ™ s @ n oo
. . © ™ - o
Ambient temperature v 2 7 oa 2= @ “ w oG noH o
2 : M- I - o~ v W
File: 8822-02~123F-DiPrPr g w o oowm ! it ™ oo a n
- o . = s
Mercury-400BE "md00” o 2 &« o @ H +om o™ a
- -t < o w0 2 . o i
- - O o m B cm N o
e &S o W 3 ™o
" E - . N . —
© N
Relax. delay 0.801 sec S92 m © -
i
Pulse 45.0 degrees o b

Acg. time 1.13%9 sec

Width 25125.6 Hz : . : :

11136 xepetitions : . )
OBSERVE (13, 100.5870185 MH=z :
DECOUPLE HIL, 399,9500406 MHz

Power 36 4B

~wontinuously on

WALTZ~16 modulated ’

DATA PROCESSING ‘ ’

Line broadening 1.0 Hz \L?‘I'YWM A, Iy ’ mewmwwwwmw“

FT aize 63536
Total time 6297 hr, 2% min, 38 sec

Iili‘HHlll":! UL]ur:l!lilill\ljlltt:tlg:. WIHE:HIIIMI‘MI! tllllx: .]\Il- .I\l\ll‘

i

. 148 146 144 142 140 ppm = E 127.5 126.0 124.5 ppm
' © - =]
‘ - 2 8q4
OEI‘* "l_,_"' g ) "';
& i & -
899 5
il .M
F F R
o) n
< !
=N, 2 4
FY/Y \r (pr - -
f fr
| Lll ]71 . L s
41!{lllII::;II(?;IIJ!;I?;:::I\\&1illl:=\\jlll\‘Il:\}lliilL!LW\ll11‘IIIF\\Il:él\iiiliiwg:lli\«‘IIlllilli‘r:ll‘t\lnkgiail‘L!l

220 200 180 160 140 120 100 80 60 40 ‘ 20 _ 0
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TY01~88-01-164-GPC3-£x1

Pulse Sequence: s2pul

Solvent: CDCLl3

Ambient temperature

File: 7Y01-01~164-123f-diPx
Mercury-3008B8 ™"m300"

Relax. delay 2,000 sec

Pulse 45.0 degrees

Acg. time 1.000 sec

Width 22573.4 Hz

20 repetitions
OBSERVE Fl9, 282.2474969 MHz
DATA PROCESSING
FT size 16384
Total time 1 min, 15 sec

-140.0

w0
w
o
.
(=]
ol
ot
1

1

e
o
(2]

.
o
-
ial

1

-140.343
- ~140.372
- -161.734
---161.880

-140.4 ppm -161.70

ppm
E 2.17 ' 1.12
%
’ Fih o ' F:
Y R
Y
Pr e
- )
-110 -120 -130 -140 -150 =160 -170 ppm
2@7
1.12
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8806-88-01-175-

Pulse Sequence: s2pul

Solvent:r CIX13

Ambient temperature
¥ile: 8806-012-175-13F-dipxPr
Mercury-400B8 "m400"

Relax. delay 1.500 sec

Pulse 45.0 degrees

Acg. time 3.502 sec

Width 5995.2 Hz

16 repetitions
OBSERVE H1, 399.9480258% Mz
DATA PROCESSING

Line broadening 0.2 Hz

FF gize 65536
Total time 1 min, 42 sec

(.

T!]':Wﬁl':ﬂmIi'{T?H[ﬂEI]TTIDTIﬂTFFETﬁITWF;‘Iﬂ':TL‘HT;‘Iﬂ‘-]T LA :Fﬁf{ﬂﬁimljlfif;’iiil’[;‘m’"ﬁl’:’[ﬂ'{

7.06 7.00 6.94 ppm

2.99

S27

2.26
2.35

3.21
3.38



8806~88-01-12F-mpnoPr

Pulse Seqguence: sipul

Solvent: CHCL3

o © ©
anbient temperature @ § e § E § . § = o
File: B8806-01-12F-monoPrPr o ot e S o L T o =
Mercury-4008R "m40g" 4 0 3 3 3 k- - B e =g b - & oo oo
= I I o g - m R g 3 " 38 q
- . : — Mmoo
3 A A 88 ~88g
Relax. 'delay 0.801 sec [ i R
Pulse 45.0 degrees
Acg. time 1.199 sec
Wwidth 25125.6 Hz
25728 repetitions
OBSERVE ' C13, 100.5670185 MHz
DECOUPLE HL, 399.9500406 MHxz
Power 36 4B
continuously on
WALTZ-~16 modulated .
DATA PROCESSING -
Line broadening 1.0 Hz Py " el o
FT size 65536 ) " . i ] —
Total time 6297 hr, 20 min, 38 sec |H'1\!|!V\‘ill:“r||\‘!\HEII?I“I! I "ﬁ g E 'N“W”””W“W“W“”“NLN“W”W”W“H“W“1”W“HHN”H“W”M“WJW”‘
152 150 148 ppm 134.8 ppm . : 125.2 124.6 mJ&Q%.O o 123.4 ppm
) ~ a3 a a
R
™ R
[y R §om Mo a4 m
m 9 [ =) by w{
[ p; [ ~
a8 47 "
- . o
F :
ot
F i
fr : .
ﬂ/ . . B }
1A Il }l I ‘ -
:I|II11‘!I=:§.ill:!L|-\1}IIE|]L\II;5:\<‘ll[l][:}l%!!l\‘lﬁztil:::il[\l"III:EI\\:ll\\!!l\Illi\\s;wlll;l:lI\{III‘::!!;tIII‘\swl||:
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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7¥09-88-01-175-GPC-£r2

Pulse Sequence: si2pul

Solvent: CDC13

Ambient temperature
File: 7Y09-88-01-175-12f-moncPr
Mercury-300BE "m300"

- =139.493

Relax. delay 2.000 sec

Pulse 45.0 degrees

Acg., time 1.000 sec

width 43668.1 Hz

24 repetitions
OBSERVE F19, 282.2474858 MHz
DATA PROCESSING
B size 16384
Total time 1 min, 44 sec

s

=-138.550
-139.588

4
R

- ~142.251
~142.307

et
0
L]
»
™
<
—
!

-60

-790

.S29

-80

-90

-100

-110

-120

~130

-140 ppm
1.00
. 1.04



T¥20-88-01-174-gpe-£r5

Pulse Sequence: sdpul

Solvent: CDCL3

Ambient temperature

File: 7Y20-01-174-13Ff-monokr
Mercury-4008B  "m400"

Relax. delay 1.500 sec
Pulse 45.0 degrees
Acqg. time 3.502 sec
Width 5995.2 Hz
16 repetitions
OBSERVE R1, 399.9480253 MHz
DATA PROCESSING
Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 42 sec

W Fon

E\:\:il:llglll\}Lrlliii!||||!lii\‘1i||l|i||-:|
. 7.20 7.10 7.00 6.90 pPm
1.0 ‘
2.0%
F ¥ 1 i T ] B I T T T T ] T T T ‘ T T H ] 7
8 7 5 4 3 2 1 0 ppm
1.01 QQ N 2.17 2,27 3.22
2.01 2.18 2.28 3.19

S30
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13C OBSERVE

Pulse Seguence: s2pul

Solvent: CDCL3

Ambient temperature
File: 7¥20-88~01-174-13f-monoPr
Mercury-400BB "md00"

Relax. delay 0.801 sec

Pulse 45.0 degrees

Acg. time 1.189 sec

width 25125.6 Hz

352 repetitions
OBSERVE <13, 100.5670185 MH=z
DECCOUPLE HLl, 399.9500406 MHz
Power 36 dB

continucusly on

WALTZ-16 modulated
PATA PROCESSING

Line broadening 1.0 Hz

FT size 65536

Total time 6 hr, 17 min, 50 sec

i161.665
161.589

159.225
159,149

|

12825201
(=]
127.582 ©

i27.483

127.384

3.

111.022

=¥

110.631

110.907

77.320

77.000

76.687

120.803

121,108
120.697

.

9]

30.215
22.819
21.561

32.914

13.974

13.898

B B B

220 200 180

L R R

160

:Ili

140

120

S31

60

40

TTTET T

20

:li.::h‘l:w[]l:

0 ppm



7¥10-88-01-174-GPC~£x5

Pulse Sequencé: sapul

Seolvent: CDCL3

Ambient temperature
File: 7¥10-01-174-13f-monoPr
Mercury-300BB "m300"

Relax. delay 2.000 sec

Pulse 45.0 degrees

Acg. time 1.000 sec

Width 43668.1 H=z

24 repetitions
OBSERVE F19, 282.2474911 muiz
DATA PROCESSING
FT size 16384
Total time 1 min, 44 sec

L L S A S St B R

-113.5 -113.7 -113.9 ~114.1 Pom

F b fr

0 -10 . -20 ~30 -40 -50 -60 -70 -80 -90 - -100 -110 ~120 _—130 -140 ppm

S32



8808-88-01-175-GPC~fr3

Pulse Sequence: sipul

Solwvent: CDC13

Ambient temperature
File: 8809-88-01~175~13F-DiPrPr
Mercuxy-400B8 "m400"

Relax, delay 1.500 sec

Pulse 45.0 degreas

Acg. time 3.502 sec

Width 5995.2 Hz

16 repetitions
UBSERVE H1l, 399.92480258 MH=x
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 42 sec

e

0.596
0.97

| T H i T l T T T T T 1 ¥ T T T ‘ ¥ \

6 5 4 3 2 1 -0
2.00 4.46 4.84 6.81
4.32 4.57 6.50
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8808-88-~01~175-GPC-£fr3

Pulse Sequence: sipul

Solvent: CDCL3
Ambient temperature

22.826
21.576

~
File: 8809-88-01-175-13F-monoPxrPr-13C - § S o L q g E
Mercury-400BB "m4a00" A E A= § in ﬂ g ? *

2 83s TRE N Hen 9 -
Relax. delay 0.801 sec § E A oo E - @ © o paf “ o 4 »51;
Pulse 45.0 degrees © o b4 q = r m < B 1“_-'
Acg. time 1.19% sec b 5} :"H“ b - § N 28 E ': ‘M
width 25125.6 Hz g ue« b o oo m
1088 repetitions - " 0 bl ;
OBSERVE €13, "100. 5670193 MHz - -

DECQUPLE HL, 399.8500406 MH=z
Power 36 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Hz
FT size 65536
Total time 826 hr, 37 min, 27 sec

127.514

i

Iiﬂlifrl{ ][ IIlHllﬁli Hi Hlﬂ || i

¢ 160 ppm 137 134 131 ppm

; {¢@ | »mleLthmaﬁm«wumﬂ»ﬂmw«wwwﬂwwauwﬁ

HY |T|—‘|]'[W”ﬁ“ [[:‘I'[F:'!'I‘i!ﬂi]ifl'l'!'l'l'l‘n‘i'lil:]:H':T:'l

i
34 30 26 22 18 ppm

. s . R RPN T SURIE \ w L n unJ; . | " . i - ;.. s J Y. I

4 . T u dh i) e ~ il y oo v " ok e 4 Ll Ladh by oty T

7 H T H T T T1 H HI R HEE 1 T 173 H T T LI L H
l\‘I\IIE‘ILIIE\\II[\\II=|I\Ei\LII[.:!iiII\\‘.IIII\III{ Il\llll J‘ll I\i Elll“!ll L'II:IE‘}L.“Il“I[I'i'll P

220 200 180 160 140 120 lo0 80 60 40 20 ¢ ppm
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8808~88~-01-175-GPC-£r3

Pulse Sequence: s2pul

Solvent: CDCl3

Imbient temperatura
File: 8809-88-01-17%-13F-DiPrPr
Mercury-300BB "m300"

Relax. delay 2.000 sec

Pulse 45.0 degrees

Acg. time 1.000 sec

wWidth 14104.4 Hz

44 repetitions
OBSERVE F19, 282.2474837 MHA=z
DATA PROCESSING
FT size 16384
Total time 11 hr, S min, 8 sec

-115.315
115335
“ ~115.370
- -116.559
L -116.590
- ~116.614

,..
[y

- -116.535

/

Ky

n
]
-]
.
L=
|
i
1
i

]
~
w0

.
ol
—
L]

1

- =115.339
-115.370

(R

po-=115.315

- =116 ,535
- =116.559
- =116.590

-~ =116.614

-85 -90

-95 ~100 -105 -110

S35
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7¥20-88-01-178-GPC

Pulse Saguence: s2pul

Solvent: CDC13
Anbient temperature
Mercury-400BB ™md00™

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.502 mec

Width 5995.2 Hz

6 rapetitions
OBSERVE H1l, 399.9480254 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 42 sec

fr

[ I
J
T | T T ¥ ] l T T T T [ 1} T T l T T T l T T T | T T 1 T | T ] T T ‘ T T
8 7 6 5 4 3 2 1 ppm
L 1 P e
2.01 1.00 2.16 2.30  3.27
2.06 2.16 2.15 3.23

S36
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13C OBSERVE

Pulse Sequence: s2pul

131.814
14.004

131.738
115.398

Solvent: CDCL3

Ambient temperature
¥File: 8319-88-1F-monoPr-13C
Mercury-400BB "md0O0"

130.510
130.465
127.796

127.712

123.602

123.564
115.169
30.360

f

23.025
21.628

)
\
\

Relax. delay 0.801 sec
Pulse 45.0 degrees
Acg. time 1.199 sec
Width 25125.6 Hz
9152 repetitions
OBSERVE i3, 100.5670185 MH=z
DECOUPLE Hl, 393.9500406 Milz
Powar 36 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.0 Ez
FT size 65536
Total time 11 he, 56 min, 19 see

160.986
135.977
131.883
32.578
32.555

158.547

77.320

77.000
76.687

LJ _ - JL.,JL : A . JL..

e B E AR R B AR HE U U RE R
ppm 138 132 126 120 ppm 34 30 26 22 18 ppm
7 ‘ _
fr
Y .
IF ‘ I “ J l __ "
II]I!:|EL\::|IIE:E\\i:;l|iz§L!J:5|:Ji§!Iili{11!;:::I|\s|l|1:i=!!111I]!Ir[[!::ELII:EEi{:g:-ll:i:\\li!\\\‘!|\1!|=111||=hi‘|r|||r:
1220 200 180 160 140 120 100 80 " 60 40 20 0 ppm
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8903-88~02-185«column~£fxr2

Pulse Seguence: s2pul

Solvent: CDCL3

Ambient temperature
File: B%03-88-1F~monoPrPr
Mercury-300BB ™m30Q"

Relax. delay 2.000 sec
Pulse 45.0 degrees
Acg. time 1.000 sec
Width 14104.4 Hz
226 repetitions
OBSERVE F19, 282.2474872 MH=z
DATHAR PROCESSING
FT size 16384
Total time 11 hr, 5 min, 8 sec

-116.285

-102 -104

-106

-108

~-110

=112
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8324-88-02-067~1H

Pulse Sequence: sZpul

Solvent: CDCL3
Ambient temperature
Mercury-400BE "m&0O0"

Relax. delay'1.500 sec

Pulse 45.0 degrees

Acg. time 3,502 sec

width 5995.2 Hz

16 repetitions
OBSERVE H1, 399.9480254 MHz
DATA PROCESSING

Line broadening 0.2 Hz
FT size 65536
Total time 1 min, 42 sec

S39
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13C OBSERVE

Pulse Sequenc

Solvent: CDC

e

13

sZpul

aAmbient temperature
File: B125-02-036-4f-pyridine
TmdQOn °

Mercury-400BB

Relax, delay 0.801 sec
Pulse 45.0 degrees
Acg. time 1.199 sec
Width 25125.6 Hz

368 repetitions

OBSERVE (C13,
DECOUPLE #H1,
Power 36 dB

continuously on

100.5670185 MHz
399.9500406 MHz

WALTZ-16 modulated
DBATA PROCESSING
Line broadening 1.0 Hz

FT size 65536

Total time 6 hr,

17 min, 50 sec

144.708

-

144.548
144.387
142.268

140,608
140.537

142,092

141.955
.. 140.865
140.804

—_— MW

138.326

1‘10_"‘37

138.059
137.998
137.586

136.702

|

136.534

126,645

WM%W{WMWW% sy iy

IiHHll T |I

146 144 142 140

137.58%

Jod

IIIllHHH‘

HRSIERRER:

138 136 134 132 130 128

77.320

77.000

T6.687

:!:lllllll:ir::ill

126

|i||H!=I

rpm

3L.877

30.260
- 22.453

21.614
13.814

13.753

I B AR R

220

E A

200

0 I Y B
i

180

T

Il!i:

160

:II[\\\I]:L

140

1

L B R A B

120
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60
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8805-88-02-4F-pyridine

Pulse Sequence: sipul

Solvent: CDC13

Ambient temperature
File: 8805-88-02-4F-pyridine-PxrPx
- Mercury-300BB "m300" ’

-92.308
- -92,327
-~93.386

- =92,249
- =92.435

- -144.021
—-=144.080
—-144.100
- =144 .158

-82.200
- m144.207

;
N

- ~143.973

‘,__..
4
’

Relasx. delay 2.000 sec
Pulse 45.0 degrees

Acg. time 1.000 sec

Width 22573.4 Hz

178 repetitions
OBSERVE F19, 282.2474877 MH=z
DATA PROCESSING
FT size 16384
Total tima 1 hr, 14 min, 45 sec . U

__J

-92.4 PPm ~-143.9 -144.2 ppm

' [ i

> e
- - 2.00 ‘ 1.54

-80 -90 -100 -110 -120 ~130 -140

1.54
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8627-88-02-141-column~-£xl

Pulse Sequencea: sz2pul

Solvent: CDC13

Ambient temperature
8627-02-141-5F-vinylnaphthalene

File:
!!m4 00 n

Mercury~-400BB

Relax. delay 1.500 sec
Pulse 45.0 degrees

Acg. time 3.502 sec -
width 5995.2 Hz

16 repetitions
OBSERVE H1, 399.94B0263 MH=z
DATA PROCESSING .

Line broadening 0.2 Ez

FT gize 65536 .
Total time 1 min, 42 sec

~In>%|nrp|u‘ufw

F' .

F/ ae . :'H:HH]Hll[H:\lHHEHIrgl
. 7 7.75 7.60 7.45 ppm

' 3.086

FoMe
3.94 0.96
1.85

!
Iy ;
I jl [_J
i i | 3 i 1 1 T 1 i i i L T T T i T T T H i T ) E T { H i ! ! t T T T F l T i I ] T T T 1 I 3 E E T T T 1 H ]
13 12 11 10 ) 8 - 7 6 5 4 3 2 1 -0 ppm
3.940.5%6 3.07
1.95% 1.00
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13¢ OBSERVE ’ -

Pulge Sequence: s2pul

Solvent: CDC13

Ambient temperature

File: B627-02-141-5F-vinylnaphthalene-13C
Maercury-40088 "m400"

138.875
T34, 145
138.570
138.432
138.387
138.333

136.778
136.427

136.381
136.252
136.084
133.240
132.211

139.286

Relax. delay 0.801 sec
Pulse 45.0 degrees
Acqg. time 1.199 sec

127 .407
126.111
125,722
125.501

143 .694
128,147
127.566

- 146,141

146.248
140.880

o
Q
w
width 25125.6 Hz ™. 0
™M
352 repetitions 3 v ~ =
OBSERVE C13, 100.5870752 MHz n & ﬁ 3 a &
DECOUPLE H1, 399.5500406 MHz = AL
NomoH ® "
Power 36 dB R “ o d =
continuously on -
WALTZ-16 modulated
DATA PROCESSING -
Line broadening 1.0 Hz - =
BT size 65536 : & -
Total time 62 hr, 58 min, 29 sec w) NJ . = =
o y ot hﬂM- d ity
|[IH‘l\H‘HI!il-1:{i\!\![ItlIIIIIIIIIIEEHLI\HIEHFI
Ppm 142 140 138 136 134 ppm N
GG i
- 124 119 ppm
BN
= \
F M

o e

LT O A B L A AR R M T LA TN L S L B B AR IR B B L LA A I L L B LA B

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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8627-88-02-141-column-£frl

Pulse Sequence: s2pul

Solvent: CDCL3

Ambient temperatura
File: 8627-88~-02-141-5F-vinylnaphthalene
Mercury-300BB "m300"

«
wn
@«
+
o
e
ial
|

Relax. delay 2.000 sec
Pulse 45.0 degrees

Acg. time 1,000 sec

width 14104.4 H=z

124 repetitions
OBSERVE F19, 282.2474836 MHz
DATA PROCESSING
FT size 16384
Total time 58 min, 30 sec

~y-142.889

~162.757
- ~162.726

- =187.645

;

-140 -145 -150 .  -155 -160 -165 _ ppm

1.00
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re

STANDARD 1H OBSERVE

Pulse Sequence: s2pul

-

|
.

T A T O T T e A T T T e e [ TA O e AT T v T I oy
l ! frTTTg

(3]
ny ™
o T
oo
s hed 9 .
T A M R, P
i o o+ ™M T m
. S B
. .
S S B
€L
M N
5o
P o |
= 0oy
b s
b .
SR, 3
“ i 3
:
Kyl
LV N

1.284
- 1.265

0.987
0.875
- 0.968
0.957
-0.950

n <, W~ NN -
b o T T T O O B~
A B G ;N h. By O
. . . . . . .
0o Q0 QO 0 o
r.,
A

jtl\\EllH,!lli\JEI!I;II!FlI:iI‘II\l[HFli\llli\lll\:Il:EIJ!I|1i|iii||\|ﬂl![llll\

1if|iif|!ilil:|1tlli\ll|

6.0 5.6 5.2 ppm 2.6 2.4 2.2 2.0 1.8 1.6 1.4 1.2 1.0 0.8 P
0.93 2.00 2.25 3.36
2.18 2.14 3.47
L N
[ 3 1 3 '|' [ T f : E T 1 ¥ T 1 1 T I ! b T l H 1 I ‘ I T T I i ¥ ¥ ‘E‘l T i I ! 1 3
S 8 5 5 4 3 1 -0 Dl
0.93 2.18 2.14 3.47
F 2.00
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]%’ {
STANDARD 1H COBSERVE

o
[

Pulse Sequencgz s2pul
[T

et

]

EI!|\II\i\ll\gllillFIIEl\lx\lhla[iul‘ﬂll‘iHI‘IFH}!:H -
' H

-2.370

A

- 2.353
2.332

2.238

2.224

-2.208

2.188

1.555
1.520

1.501

1.483
. 1.465

" 1.446
1.428

- 3.328
1.309
1.290
1.271
1.253

- 0.983

1.346

0.965
0.947
0.911
0.893

n AaTR

-

\I\IllliillllH!ill\l‘l:ll‘li:!‘l\l\ illl\[\!\l!lillllll\]\

I_JE’H[I\H::]I!:

liJ:Jl‘HHEHHI\H|]II|!|i|||i|i'|T|IIII|iIIEI1IH\gH:tilHI‘HIJlHII|1I]!JH

5.70 5.55 5.40 ppm 4.4 4.1 ppm 2.8 2.6 2.4 2.2 2.0 1.8 1.8 1.%_ ﬁiz 1.0 0.8 P
: { . : .
0.11 2.74 2.00 ; H z.oP j 2.90
2.05 . [ {2.08] 3.21
[ ]
- 4 J j i
J UL I.JUL_L
T T i H E f J T T | T ‘ I T T i ] 1 T ¥ ] T | 1 I l1 T 3 ‘ T T T ‘ T I T H i T H
9 8 7 6 5 4 3 2 1 -0 jo]]
0.31 2.00 2.00  2.90
F 2.74 2.05 2.08 3.21
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