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I. Synthesis of catalysts 1i-1m and precursor compounds
3-Bromo-2-methoxybenzaldehyde 3b!

OHC To a solution of 3-bromo-2-hydroxybenzaldehyde 2 (200 mg, 1.0
mmol) and iodomethane (0.19 mL, 3.1 mmol) in DMF was added

MeO
K>COs (1.3 g, 9.4 mmol). The mixture was heated to 60 °C under N>
Br in oil bath and stirred for 2 h. 1 M aq. HC] and EtOAc were added to
3b the resulting mixture. The organic phase was separated and the

aqueous phase was extracted with EtOAc. The combined organic phase was washed
with brine, dried over Na;SOs, filtered, and evaporated. The residue was purified by
column chromatography on silica gel (EtOAc : hexane = 1 : 5) to afford
3-bromo-2-methoxybenzaldehyde 3b (226.1 mg, quant.). pale yellow oil; 'H NMR (270
MHz, CDCl3) 8: 4.00 (s, 3H), 7.14 (t,J = 1593 Hz, 1H), 7.82 (d, J = 8.1 Hz, 2H), 10.37
(s, 1H).
1-Bromo-2-methoxy-3-vinylbenzene 4b”
_ Under N2 atmosphere, methyltriphenylphosphonium bromide (1.9 g,
MeO 5.3 mmol) was dissolved in dry-THF. NHMDS (1.9 M THF solution
of 3.6 mL, 6.8 mmol) was slowly added to this solution at -78 °C.
Br The reaction mixture was stirred at O °C for 2 h and then was cooled
4b to -78 °C. A solution of 3-bromo-2-methoxybenzaldehyde 3b (226.1
mg, 1.1 mmol) in dry-THF was syringed into the reaction mixture. The resulting
mixture was warmed to 0 °C and stirred for 3 h. The mixture was quenched with 1 M aq.
HCI. After the addition of EtOAc, the organic phase was separated and the aqueous
phase was extracted with EtOAc. The combined organic phase was washed with brine,
dried over NaxSOq, filtered, and evaporated. The residue was purified by column
chromatography on silica gel (EtOAc : hexane = 1 : 10) to afford
1-bromo-2-methoxy-3-vinylbenzene 4b (170.3 mg, 76%). pale yellow oil; 'H NMR
(270 MHz, CDCl3) &: 3.81 (s, 3H), 5.35 (d,J = 11.3 Hz, 1H), 5.78 (d, J = 17.8 Hz, 1H),
6.94-7.05 (m, 2H), 7.46 (d,J =7.8 Hz, 2H).
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9-(2-Methoxy-3-vinylphenyl)anthracene 5b
T To a stirred solution of 1-bromo-2-methoxy-3-vinylbenzene 4b
MeO O (170.3 mg, 0.8 mmol) and 9-anthraceneboronic acid (195.2 mg,
0.9 mmol) in mixed solvent (THF : H O = 2 : 1) were added
OO K2COs (552.3 mg, 40 mmol) and Pd(PPhs)s (462 mg, 0.04
Q mmol). The mixture was heated to reflux in oil bath for 6 h. After
5b cooling the reaction mixture to room temperature, 1M aq. HCI
was added, and then the mixture was filtered through a plug of Celite® and washed with
EtOAc. The filtrate was extracted with EtOAc. The combined organic phase was
washed with brine. The organic layer was dried over Na>SOg, filtered, and concentrated.
The residue was purified by column chromatography on silica gel (CHCl; : hexane =1 :
3) to afford 9-(2-methoxy-3-vinylphenyl)anthracene Sb (43.8 mg, 18%). pale yellow
oil; 'TH NMR (270 MHz, CDCls) 8: 3.10 (s, 3H), 539 (d,J = 11.1 Hz, 1H), 591 (d,J =
17.8 Hz, 1H), 7.13-7.23 (m, 1H), 7.30-7.49 (m, 6H), 7.67 (d,J =9.5 Hz, 2H), 7.74 (d, J
= 9.2 Hz, 1H), 8.05 (d, J = 8.1 Hz, 2H), 8.52 (s, 1H); 3C NMR (68 MHz, CDCI;3) o:
61.1,76.5, 1152, 1240, 125.1, 1255, 1262, 126.6, 126 .8, 128.4, 130.3, 131.3, 131.7,
132.1, 132.7, 1332, 156 .4; HRMS (FAB+) m/z caled for C23Hs30 311.1436, found
311.1399.
catalyst 1i
To a suspension of 9-(2-methoxy-3-vinylphenyl)anthracene Sb
(379 mg, 0. mmol) and CuCl (242 mg, 0.2 mmol) in
dry-CH>Cl, was added Grubbs 2nd (124.4 mg, 0.2 mmol). The
reaction mixture was heated at 30 °C under N, and stirred for 3
h. The mixture was concentrated. The residue was purified by

column chromatography on the silica gel (dichloromethane :

hexane = 5 : 3) to obtain catalyst 1i (13.7 mg, 15%). green
crystal; mp 176.0-177.0 °C; 'H NMR (270 MHz, CDCls) &: 2.37 (s, 6H), 2.48 (s, 12H),
293 (s, 3H), 4.14 (s, 4H), 707 (t,J = 13.2, 5H), 7.30-7.44 (m, 6H), 7.76-7.82 (d, J =
8.64 Hz, 3H), 16.72 (s, 1H); 3C NMR (68 MHz, CDCls) 6: 19.3,21.2,51.7,62.7,122.2,
124.2,1254,1264,126.8,127.6,128.3,129.6, 130.6, 131.2, 138.6, 138.8, 146 .4, 1529,
159.8,293.5; HRMS (FAB+) m/z calcd for C43H44C12N2ORu 776.1874, found 776.1893.
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3-Bromo-2-ethoxybenzaldehyde 3¢’
OHGC To a solution of 3-bromo-2-hydroxybenzaldehyde 2 (150 mg, 0.7
mmol) and ethyl iodide (0.20 mL, 2.5 mmol) in DMF was added
K>COs (618.0 mg, 4.5 mmol). The mixture was heated to 60 °C under
Br N: in oil bath and stirred for 2 h. 1 M aq. HC] and EtOAc were added

3c to the resulting mixture. The organic phase was separated and the

EtO

aqueous phase was extracted with EtOAc. The combined organic phase was washed
with brine, dried over Na,SOs, filtered, and evaporated. The residue was purified by
column chromatography on silica gel (EtOAc : hexane = 1 : 5) to afford
3-bromo-2-ethoxybenzaldehyde 3¢ (200.2 mg, quant.). pale yellow oil; 'H NMR (270
MHz, CDCl3) 6: 1.50 (t, J = 14.3 Hz, 3H), 4.19 (dd, J = 4.1, 13.5 Hz, 2H) 7.12 (d, J =
159 Hz, 1H),7.82 (dd, J=7.8,8.1 Hz,2H) 10.37 (s, 1H).
1-Bromo-2-ethoxy-3-vinylbenzene 4c
T Under N2 atmosphere, methyltriphenylphosphonium bromide (1.6 g,
EtO 4.5 mmol) was dissolved in dry-THF. NHMDS (1.9 M THF solution
of 3.0 mL, 5.7 mmol) was slowly added to this solution at -78 °C. The
Br reaction mixture was stirred at O °C for 2 h and then was cooled to -78
4c °C. A solution of 3-bromo-2-ethoxybenzaldehyde 3¢ (200.2 mg, 0.9
mmol) in dry-THF was syringed into the reaction mixture. The resulting mixture was
warmed to 0 °C and stirred for 3 h. The mixture was quenched with 1 M aq. HCI. After
the addition of EtOAc, the organic phase was separated and the aqueous phase was
extracted with EtOAc. The combined organic phase was washed with brine, dried over
NaySOq, filtered, and evaporated. The residue was purified by column chromatography
on silica gel (EtOAc : hexane = 1 : 10) to afford 1-bromo-2-ethoxy-3-vinylbenzene 4¢
(160.2 mg, 81%). pale yellow oil; 'H NMR (270 MHz, CDCls) 6: 3.99 (dd,J=3.9,13.5
Hz, 2H), 533 (d,J = 100 Hz, 1H), 5.76 (d, J = 17.8 Hz, 1H), 6.93-7.05 (m, 2H), 7.45
(d, J = 8.1 Hz, 2H); 3C NMR (68 MHz, CDCl3) &: 27.3, 73.5, 110.7, 112.9, 119.3,
1253, 125.7, 127.7, 130.7, 155.3; HRMS (FAB+) m/z calcd for C1oH12BrO 227.0072,
found 227.0077.

S4



9-(2-Ethoxy-3-vinylphenyl)anthracene 5¢

To a stirred solution of 1-bromo-2-ethoxy-3-vinylbenzene 4c¢
EtO O (160.2 mg, 0.7 mmol) and 9-anthraceneboronic acid (172.3 mg,
0.8 mmol) in mixed solvent (THF : H O = 2 : 1) were added
OO K2CO; (5850 mg, 42 mmol) and Pd(PPhs)s (40.8 mg, 0.04
Q mmol). The mixture was heated to reflux in oil bath for 6 h. After
5c cooling the reaction mixture to room temperature, 1M aq. HCI
was added, and then the mixture was filtered through a plug of Celite® and washed with
EtOAc. The filtrate was extracted with EtOAc. The combined organic phase was
washed with brine. The organic layer was dried over Na>SOg, filtered, and concentrated.
The residue was purified by column chromatography on silica gel (CHCl; : hexane =1 :
3) to afford 9-(2-ethoxy-3-vinylphenyl)anthracene Sc (51.1 mg, 22%). pale yellow oil;
'"H NMR (270 MHz, CDCl3) &: 0.56 (t, J = 13.8 Hz, 3H), 3.27 (dd, J = 3.2, 13.5 Hz,
2H),5.38 (dd,J=54,10.8 Hz, 1H),591 (dd, J =59, 16.2 Hz, 1H), 7.23-7.28 (m, 2H),
7.36-7.46 (m, 5H), 7.67-7.72 (m, 3H), 8.04 (d, J = 8.6 Hz, 2H), 8.50 (s, 1H); 3*C NMR
(68 MHz, CDCl3) &: 15.1,69.5, 1149, 123.8, 125.1, 125.5, 125.9, 126.8, 128.3, 130.3,
131.3, 131.8, 1319, 1320, 1322, 132.8, 133.6, 155.8; HRMS (FAB+) m/z calcd for
C24H210 325.1592, found 325.1552.
catalyst 1j
To a suspension of 9-(2-ethoxy-3-vinylphenyl)anthracene Sc
(604 mg, 0.2 mmol) and CuCl (369 mg, 0.4 mmol) in dry-
CHxCl, was added Grubbs 2nd (158.1 mg, 0.2 mmol). The
reaction mixture was heated at 30 °C under N, and stirred for 3
h. The mixture was concentrated. The residue was purified by

column chromatography on the silica gel (dichloromethane :

hexane = 5 : 3) to obtain catalyst 1j (42.5 mg, 29%). green
crystal; mp 180.0-181.0 °C; '"H NMR (270 MHz, CDCl3) &: 0.29 (t, J = 13.8 Hz, 3H),
2.34 (bs, 5H), 2.49 (s, 13H), 341 (dd, J = 3.4, 13.5 Hz, 2H), 4.18 (s, 4H), 7.06 (t, J =
70 Hz, 5H), 7.29-7.44 (m, 6H), 7.62 (d, J= 8.6 Hz, 2H), 797 (d, J = 8.1 Hz, 2H), 8.44
(s, 1H), 16.77 (s, 1H); 13C NMR (68 MHz, CDCl3) &: 13.7,21.1,22.8, 514,690, 76.5,
122.7,123.8,1254,126.3,1264,1270, 1274, 128.2,1294, 1304, 131.1, 132.8, 135.1,
138.8, 1472, 1524, 211.3, 297.9; HRMS (FAB+) m/z calcd for Cs4HasCl2N2ORu
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790.2031, found 790.2005.
3-Bromo-2-propoxy-benzaldehyde 3d
OHC To a solution of 3-bromo-2-hydroxybenzaldehyde 2 (300 mg, 1.5
mmol) and propyl iodide (0.4 mL, 4.1 mmol) in DMF was added
K>COs (1.2 g, 8.7 mmol). The mixture was heated to 60 °C under N> in
Br oil bath and stirred for 3 h. 1 M aq. HCI and EtOAc were added to the

PrO

3d resulting mixture. The organic phase was separated and the aqueous
phase was extracted with EtOAc. The combined organic phase was washed with brine,
dried over NaxSOq, filtered, and evaporated. The residue was purified by column
chromatography on silica gel (EtOAc : hexane = 1 : 5) to afford
3-bromo-2-propoxy-benzaldehyde 3d (346.5 mg, 96%). pale yellow oil; 'H NMR (270
MHz, CDCl3) 6: 1.11 (t, J = 15.1 Hz, 3H), 1.86-1.96 (m, 2H), 4.04 (t,J = 4.0, 13.2 Hz,
2H) 7.12 (t, J = 15.1 Hz, 1H), 7.81 (d, J = 7.8 Hz, 2H) 10.37 (s, 1H); *C NMR (125
MHz, CDClz) 6: 10.5, 23.3, 784, 118.5, 125.6, 127.7, 131.2, 139.5, 159.5, 189.3;
HRMS (EI+) m/z calcd for CioH11BrO2 241.9942, found 241.9949.
1-Bromo-2-propoxy-3-vinylbenzene 4d
T Under N2 atmosphere, methyltriphenylphosphonium bromide (1.9 g,
PrO 5.3 mmol) was dissolved dry-THF. NHMDS (1.9 M THF solution of

3.5 mL, 6.7 mmol) was slowly added to this solution at -78 °C. The

Br reaction mixture was stirred at 0 °C for 2 h and then was cooled to -78

4d °C. A solution of 3-bromo-2-propoxy-benzaldehyde 3d (265.7 mg, 1.0
mmol) in dry-THF was syringed into the reaction mixture. The resulting mixture was
warmed to 0 °C and stirred for 3 h. The mixture was quenched with 1 M aq. HCI. After
the addition of EtOAc, the organic phase was separated and the aqueous phase was
extracted with EtOAc. The combined organic phase was washed with brine, dried over
NaySOq, filtered, and evaporated. The residue was purified by column chromatography
on silica gel (EtOAc : hexane = 1 : 10) to afford 1-bromo-2-propoxy-3-vinylbenzene 4d
(251.7 mg, 96%). pale yellow oil; 'TH NMR (270 MHz, CDCls) 8: 1.08 (t, J = 14.6 Hz,
3H), 1.80-1.93 (m, 2H), 3.85 (t,J =13.0 Hz,2H),5.33 (d,/ =119 Hz, 1H),5.76 (d, J =
17.8 Hz, 1H), 6.92-7.06 (m, 2H), 7.45 (d, J = 8.1 Hz, 2H); 3*C NMR (68 MHz, CDCl3)
0: 105, 234, 756, 1160, 118.1, 125.1, 1255, 131.3, 132.6, 133.3, 153.7, HRMS
(FAB+) m/z calcd for C11H14BrO 241.0228, found 241.0220.
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9-(2-Propoxy-3-vinylphenyl)anthracene 5d
o To a stirred solution of 1-bromo-2-propoxy-3-vinylbenzene 4d
PrO O (73.9 mg, 0.3 mmol) and 9-anthraceneboronic acid (74.9 mg, 0.3
mmol) in mixed solvent (THF : H O = 2 : 1) were added K»CO3
OO (211.8 mg, 1.5 mmol) and Pd(PPhs)s (17.7 mg, 0.02 mmol). The
Q mixture was heated to reflux in oil bath for 6 h. After cooling the
5d reaction mixture to room temperature, 1M aq. HCI was added, and
then the mixture was filtered through a plug of Celite® and washed with EtOAc. The
filtrate was extracted with EtOAc. The combined organic phase was washed with brine.
The organic layer was dried over Na>SOy, filtered, and concentrated. The residue was
purified by column chromatography on silica gel (CHCl; : hexane = 1 : 3) to afford
9-(2-propoxy-3-vinylphenyl)anthracene 5d (49.7 mg, 48%). pale yellow oil; '"H NMR
(270 MHz, CDCl3) 8: -0.06 (t,J = 14.3 Hz, 3H),0.98 (dd, J = 0.9, 13.5 Hz, 2H), 3.16 (d,
J =124 Hz,2H),5.38 (dd,J =5.3,10.8 Hz, 1H), 591 (dd, /=59, 16.2 Hz, 1H), 7.15
(t, J = 17.8 Hz, 1H), 7.32-7.48 (m, 6H), 7.68-7.76 (m, 3H), 8.04 (d, J = 8.6 Hz, 2H),
8.50 (s, 1H); 1*C NMR (68 MHz, CDCl3) 9: 9.7,229, 753, 115.0, 1239, 125.1, 1256,
1260, 126 .8, 1269, 1284, 131.4, 1329, 155.8; HRMS (FAB+) m/z calcd for C25sH230
339.1749, found 339.1726.
ctalyst 1k
To a suspension of 9-(2-propoxy-3-vinylphenyl)anthracene Sd
(51.1 mg, 0.2 mmol) and CuCl (200 mg, 0.2 mmol) in dry-
CH>Cl, was added Grubbs 2nd (128.2 mg, 0.2 mmol). The
reaction mixture was heated at 30 °C under N> and stirred for 3
h. The mixture was concentrated. The residue was purified by

column chromatography on the silica gel (dichloromethane :

hexane = 5 : 3) to obtain catalyst 1k (52.9 mg, 44%). green
crystal; mp 164.0-166.5 °C; 'H NMR (270 MHz, CDCl3) d: -0.31 (t, J = 14.9 Hz, 3H),
0.61 (dd, J =0.6, 13.5 Hz, 2H), 2.35 (bs, 5SH), 249 (s, 13H), 3.29 (t, J = 13.2 Hz, 2H),
4.17 (s, 4H), 7.03-7.10 (m, 5H), 7.30-7.44 (m, 6H), 7.65 (d, /= 8.6 Hz, 2H), 797 (d, J =
8.4 Hz, 2H), 8.45 (s, 1H), 16.79 (s, 1H); 3C NMR (68 MHz, CDCl;) 6: 8.8, 21.1, 21.5,
514,743,122.6, 1242, 1254, 126.3, 127.1, 1274, 128.1, 1294, 130.1, 131.2, 132 4,
1349, 138.8, 147.7, 152.6,211.0, 298.0; HRMS (FAB+) m/z calcd for C4sH4sCl2N2ORu
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804.2187, found 804.2202.
3-Bromo-2-isopropoxybenzaldehyde 3e*

OHC To a solution of 3-bromo-2-hydroxybenzaldehyde 2 (100 mg, 0.5
Pro mmol) and 2-iodopropane (249.5uL, 2.5 mmol) in dry-DMF was
added K>COs3 (552.8 mg, 4.0 mmol). The mixture was heated to 60 °C

Br under N in oil bath and stirred for 30 min. 1 M aq. HCI and EtOAc

3e were added to the resulting mixture. The organic phase was separated

and the aqueous phase was extracted with EtOAc. The combined organic phase was
washed with brine, dried over Na>SOqs, filtered, and evaporated. The residue was
purified by column chromatography on silica gel (EtOAc : hexane = 1 : 20) to afford
3-bromo-2-isopropoxybenzaldehyde 3e (119.6 mg, 99%). colorless oil; 'H NMR (270
MHz, CDCl3) 6: 1.39 (d, J = 6.75 Hz, 6H), 4.52-4.64 (m, 1H), 7.10 (t, J = 7.6 Hz, 1H),
7.81 (d,J=7.8 Hz, 2H), 10.38 (s, 1H).

1-Bromo-2-isopropoxy-3-vinylbenzene 4¢*

Under N2 atmosphere, methyltriphenylphosphonium bromide (236.6

iPro mg, 0.7 mmol) was dissolved in dry-THF. NHMDS (1.9 M THF
solution of 0.7 mL, 1.3 mmol) was slowly added to this solution at -78

Br °C. The reaction mixture was stirred at 0 °C for 2 h and then was

4e cooled to -78 °C. A solution of 3-bromo-2-isopropoxybenzaldehyde 3e

(80.5 mg, 0.3 mmol) in dry-THF was syringed into the reaction mixture. The resulting
mixture was warmed to 0 °C and stirred for 3 h. The mixture was quenched with 1 M aq.
HCI. After the addition of EtOAc, the organic phase was separated and the aqueous
phase was extracted with EtOAc. The combined organic phase was washed with brine,
dried over NaxSOq, filtered, and evaporated. The residue was purified by column
chromatography on silica gel (EtOAc : hexane = 1 : 10) to afford
1-bromo-2-isopropoxy-3-vinulbenzene 4e (88.1 mg, quant.). pale yellow oil; 'H NMR
(270 MHz, CDCl3) &: 1.33 (d, J = 6.8 Hz, 6H), 4.41-4.50 (m, 1H), 530 (dd, J = 11.1,
14 Hz, 1H), 5.71 (dd, J = 17.6, 1.1 Hz, 1H), 7.07-6.91 (m, 2H), 746 (d, J = 7.8 Hz,
2H).
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catalyst 11

To a suspension of 1-(2-isopropoxy-3-vinylphenyl)pyrene Se
(21.2 mg, 0.0581 mmol) and CuCl (11.1 mg, 0.112 mmol) in
dry-CH>Cl, was added Grubbs 2nd (46.9 mg, 0.055 mmol). The
reaction mixture was heated at 30 °C under N, and stirred for 3
h. The mixture was concentrated. The residue was purified by
column chromatography on the silica gel (dichloromethane :
hexane = 5 : 3) to obtain catalyst 11 (21.8 mg, 45%). green
crystal; mp 208 °C (dec.); 'H NMR (270 MHz, CDCl3) 8: 0.71
(dd,J =454,6.5 Hz,6H), 2.53 (bs, 18H), 3.99-4.08 (m, 1H), 4.20 (s, 4H), 6.99-7.04 (m,
6H), 7.44-748 (m, 1H), 7.95-8.20 (m, 10H), 16.78 (s, 1H); '*C NMR (125 MHz,
CDCl) 6: 18.5,20.7,20.9, 780, 51.0, 1229, 123.3, 124 .4, 124 .6, 124.7, 125.3, 1254,
1255, 126.2, 1274, 1279, 128.0, 128.5, 129.1, 1294, 131.06, 131.11, 131.4, 1343,
1353, 1389, 140.0, 1479, 1500, 211.3, 299.7;, HRMS (FAB+) m/z calcd for
C47H4sC12N20ORu 828.2187, found 828.2161.
3-Bromo-2-isobutoxy-5-(perfluorooctyl)benzaldehyde 11°

OHC To a solution of
Pro CF 3-bromo-2-hydroxy-5-(perfluorooctyl)benzaldehyde 10 (1.7
g, 2.67 mmol) and 2-iodopropane (4.5 g, 26.65 mmol) in

Br » DMF was added K>COs (3.0 g, 21.32 mmol). The mixture

was heated to 60 °C under N2 in oil bath and stirred for 2 h. 1
M aq. HCI and EtOAc were added to the resulting mixture. The organic phase was
separated and the aqueous phase was extracted with EtOAc. The combined organic
phase was washed with brine, dried over Na>SOy, filtered, and evaporated. The residue
was purified by column chromatography on silica gel (EtOAc : hexane = 1 : 10) to
afford 3-bromo-2-isobutoxy-5-(perfluorooctyl)benzaldehyde 11 (1.7 g, 94%). pale
yellow crystals; mp 75-76 °C; 'H NMR (270 MHz, CDCls) 6: 1.43 (d, J = 6.2 Hz, 6H),
4.65-4.74 (m, 1H), 8.03 (dd, J=8.9, 2.2 Hz, 2H), 10.38 (s, 1H).
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3-(Anthracen-9-yl)-2-isopropoxy-5-(perfluorooctyl)benzaldehyde 12

OHC To a stirred solution of

, 3-bromo-2-isobutoxy-5-(perfluorooctyl)benzaldehyde 11
Pro O CaF17 (196 me, 0296 mmol),
C 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl (15.5
O mg, 0.0377 mmol), and 9-anthraceneboronic acid (82.0
Q mg, 0.369 mmol) in mixed solvent (THF : HO =2 : 1)

12 were added K3PO4 (305 mg, 1.44 mmol) and Pd(OAc); (5

mg, 0.0223 mmol). The mixture was heated to reflux in oil bath for 24 h. After cooling
the reaction mixture to room temperature, 1M aq. HCI was added, and then the mixture
was filtered through a plug of Celite® and washed with EtOAc. The filtrate was
extracted with EtOAc. The combined organic phase was washed with brine. The organic
layer was dried over Na,SOs, filtered, and concentrated. The residue was purified by
column chromatography on silica gel (EtOAc : hexane = 1 : 10) to afford
3-(anthracen-9-yl)-2-isopropoxy-5-(perfluorooctyl)benzaldehyde 12 (119 mg, 53%).
white solid; mp 91-92 °C;'H NMR (270 MHz, CDCl3) & 0.54 (d, J = 6.4 Hz, 6H),
3.33-342 (m, 1H), 544 (d, J = 11.1 Hz, 1H), 590 (d, J = 17.8 Hz, 1H), 7.38-7.50 (m,
6H),7.64 (d,J=8.6 Hz,2H),792 (d,/=19 Hz, 1H), 8.05 (d, J=7.8 Hz, 2H), 8.54 (s,
1H); F NMR (466 MHz, CDCl3) 8: -126.0 (2F), -122.5 (2F), -121.7 (4F), -121 .4 (2F),
-121.0 (2F), -110.3 (2F), -80.6 (4F); 13C NMR (125 MHz, CDCl3) 6: 21.9, 104.6-124 4
(m, CsF17), 1254, 125.6, 126.3, 126.7, 127.0, 128.3, 128.5, 1289, 129.8, 130.3, 130.8,
1314, 131.8,138.1, 162.7, 189.9; HRMS (FAB+) m/z calcd for C32H20F1702 759.1192,
found 759.1193.

catalyst Im

MesN/—\N Mes To a suspension of
Cl \R( 2-isopropoxy-3-(9-anthracenyl)-5-(perfluorooctyl)-1-vinylb
LRu

enzene 13 (40.0 mg, 0.053 mmol) and CuCl (16.0 mg, 0.16
Pro O CeF17  mmol) in dry-CHaCl, was added Grubbs 2nd (450 mg,
0.053 mmol). The reaction mixture was heated at 30 °C
under N> and stirred for 3 h. The mixture was concentrated.
The residue was purified by column chromatography on the

silica gel (dichloromethane : hexane = 1 : 5) to obtain
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catalyst Im (14.1 mg, 22%). green crystal; mp 145 °C (dec.);'H NMR (270 MHz,
CDCl;) 6 0.57 (d, J = 6.2 Hz, 6H), 2.50 (bs, 18H), 3.90-3.99 (m, 1H), 4.22 (s, 4H),
6.95-7.16 (m, 4H), 7.37-747 (m, 5H), 7.59-7.71 (m, 4H), 799 (d, J = 7.6 Hz, 2H), 8,48
(s, 1H), 16.56 (s, 1H); '’F NMR (466 MHz, CDCl3) d: 1259 (2F), -122.6 (2F), -121.8
(6F), -1210 (2F), -109.8 (2F), -80.6 (3F); HRMS (FAB+) m/z calcd for
Cs3Ha7Cl2F17N20Ru 1222.1837, found 1222.1832.

Diethyl 2-allyl-2-(2-methylallyh)malonate 6*
EtO,C.__CO,Et

To a susupension of NaH in 50 % oil (338.0 mg, 14.1 mmol) in
:ﬁﬂ: dry-THF were slowly added diethyl 2-allylmalonate* (1.3 g, 6.3
6 mmol) and 3-bromo-2-methylprop-1-ene (0.7 mL, 7.0 mmol) under
N>. The reaction mixture was heated to 60 °C in oil bath and stirred for 24 h. After the
addition of 1M aq. HCI, EtOAc was added to the resulting mixture. The organic phase
was separated and the aqueous phase was extracted with EtOAc. The combined organic
phase was washed with brine, dried over Na>SOy, filtered, and evaporated. The residue
was purified by column chromatography on silica gel (EtOAc : hexane = 1 : 5) to afford
diethyl 2-allyl-2-(2-methylallyl)malonate 6 (1.3 g, 81%). colorless oil; 'H NMR (270
MHz, CDCl3) 6: 1.25 (t, J = 13.8, 6.5 Hz, 6H), 1.67 (s, 3H), 2.66-2.70 (m, 4H),
4.09-4.26 (m, 4H),4.76 (s, 1H), 4.87 (s, 1H), 5.06-5.12 (m, 2H), 5.62-5.77 (m, 1H).
4-Methyl-N,N-bis(2-methylallyl)benzenesulfonamide 16*
p-Ts To a solution of p-tolueneslufoneamide (300 mg, 1.8 mmol) in
)\/N\/g dry-acetone were added K,COs (24 g, 17.5 mmol) and
3-chloro-2-methylprop-1-ene (0.72 mL, 7.3 mmol). The resulting
16 mixture was heated to reflux under N2 in oil bath and stirred for 12
h. After cooling the reaction mixture to room temperature, the mixture was filtered
through a plug of Celite® using pipette with EtOAc and then the filtrate was
concentrated. The residue was purified column choromatgraphy on the silica gel
(hexane) to give 4-methyl-N,N-bis(2-methylallyl)benzenesulfonamide 16 (416.2 mg,
85%). colorless oil; '"H NMR (270 MHz, CDCls) 8: 1.61 (s, 6H), 2.42 (s, 3H), 3.70 (s,
4H), 4.78 (s, 2H), 4.86 (s, 2H), 7.29 (d,J = 8.64 Hz, 2H), 7.71 (d, J = 8.4 Hz, 2H).
N,N-Diallyl-4-methylbenzenesulfonamide 14°

p-Ts To a solution of diallylamine (100.0 mg, 1.03 mmol) in CH2Cl> were
AN added triethylamine (023 mL, 154 mmol) and
14

S11



4-methylbenzenesulfonyl chloride (198.5 mg, 1.08 mmol), and the mixture was stirred
for 24 h at room temperature. After the addition of saturated NH4Cl aq., the organic
phase was separated and the aqueous phase was extracted with EtOAc. The combined
organic phase was washed with brine, dried over Na>SOs, filtered, and evaporated. The
residue was purified by column chromatography on silica gel (EtOAc : hexane =1 : 5)
to afford N,N-diallyl-4-methylbenzenesulfonamide 14 (84.2 mg, 33%). colorless oil; 'H
NMR (270 MHz, CDCl;) o: 7.71 (d, J = 8.1 Hz, 2H), 7.30 (d, J = 7.8 Hz, 2H),
5.54-5.69 (m, 2H), 5.11-5.18 (m, 4H), 3.80 (d, /= 6.2 Hz, 4H), 2.43 (s, 3H).
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I1. X-Ray structure and structural parameters

Table S1. Crystallographic data of 1e at 298 K

complex Anth_metathesis_cat
formula C45H47C1,N,ORu
formula weight 801.80

crystal system Monoclinic

space group C2/c

crystal size, mm?  0.39x0.19x0.11

a, A 22.4690(8)
b, A 23.2484(9)
c, A 15.4089(6)
o, deg 90.00

P, deg 92.46

v, de 90.00

V. A3 8041.7(5)
Z 8

dyie, g cm> 1.325

u(Mo Ka), mm™'  0.558

reflns used 9418
reflned params 469

R, (for I >20(I))* 0.0269
wR, (for all data)® 0.0685

GOF on F? 1.015

AR, = (IFyl — IF)/ZIFl. ® WR, = [Ew(Fy? — F 2)2/Zw(F2)?]0.
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DFILE 20130925 Et cat.als

£ COMNT
p= DATIM Sun Jul 28 14:57:08 2013

OBNUC 1H

EXMOD NON

OBFRQ 270.05 MHz

OBSET 119.00 KHz

OBFIN 3.00 Hz

POINT 16384

FREQU 5943.54 Hz

SCANS 16

ACQT™™ 2.7566 sec

P 3.9670 sec

PW1 5.40 usec

IRNUC 1H

CTEMP 245¢

SLVNT CDCL3

0.00 ppm
BF 0.12 Hz
RGAIN 27

DFILE 20130731 f3{/{/4@/G/gfL{V2@nontag ¢

COMNT  H18,11,16 tomioka
DATIM  Wed Jul 31 11:16:18 2013

EXMOD BCM

OBFRQ 67.80 MHz
OBSET 135,00 KHz
OBFIN 5200.00 Hz
POINT 65536
FREQU 36036.04 Hz
SCANS 14475
ACQTM 1.8186 sec
PD 1.2100 sec
PW1 4.50 usec
IRNUC  1H

CTEMP UTe
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 24

[\
MesN_ NMes

o, L

SJRuU=

CI
b



DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN

FREQU
SCANS
ACQTM
PD

PW1
IRNUC

SLVNT
EXREF
BF

RGAIN

20130129 Pr.als
‘Wed Apr 17 13:51:10 2013
1H

NON
270.05 MHz
112.00 KHz
$800.00 Hz
8192
5401.76 Hz
16
1.5168 sec
5.4830 sec
5.60 usec
1H
248¢
CDCL3
0.00 ppm
0.12 Hz
23

OHC

PrO

Br
3d

abundance

1.7

1.6

14 1.5

1.3

12

1.1

04 05 06 07 08 09 10

02 03

0.1

-

L

OHC

PrO

3d

T T T T T T T T T T T T T T
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 &

189.325

X : parts per Million : 13C

159.518

139.525 ——

131.214 —

127.720 —

125.594 —

118.489 ——

T
0.

0

78.437

T T T T
50.0 400 30.0 200 1

23324 ——

10.503 — 2+

=3

T T
0 -10.0 -20.0
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i

DFILE 20130926 wittig Pro-9-anth-nontag.als
H COMNT
- DATIM Fri Jul 26 18:21:02 2013

OBNUC

EXMOD NON

OBFRQ 270.05 MHz

OBSET 112.00 KHz

OBFIN 5800.00 Hz

POINT 8192

FREQU S$401.76 Hz

SCANS 16

ACQTM 15168 sec

PD 5.4830 sec

PWI1 5.60 usec

IRNUC 1H

CTEMP 251¢c

SLVNT  CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 3

PrO

PPM

abundance

S

1.0

PrO

Br

4d

dc_balance( 8
ance
10
Saroeiil(
£260 1, TrU
| machinéphase

Br

4d

T
160.0 1500 1400 130.0

AN N

53.697

X : parts per Million :

T T T
120.0 IlE).O 1000 90.0

|
|
|
|
|

75.585

S31

[
S4
°

23.372-

10523 — 2

°

Filename = 20140321inukai02-7. jdf |
Author = delta
Experiment = single_pulse_dec
|nqu- 1d =t
Solvent = CHLOROFORM-D
Creation Time = 21-MAR-2014 18:36:52
Revision Time = 30-JAN-2015 20:00:48
Current_Time = 30-JAN-2015 20:01:22
l 3 = single pulse decoupled gat
ta_Format = 1D COMPLEX
Dim Bize = 26214
Dimoates oo
Dim ts - ]
' imensis -
ite = ECA 500
Spectrometer = DELTA2_NMR
Field Stre = 11.62926421[T] (500 (MHz])
X_Aoq Duration = 0.8388608(s]
| X-Domatn =
= 124.5010059 [Mitz]
X offset = 100
X Points = 3276
scans =4
X Resolution = 1.1920929 [az]
| X7 = 39.0625 (kiiz]
IEz pomain =1
Irz -
x:x:o:ﬁu =
Clipped
| Scans = 394
Total_Scans =394
Relaxation Delay = 1[s]
Recvr_Gain = 60
Bet 24.6[dc) |
X_90_Width = 10.8[us] |
XTAcG_Time = 0.8388608(s]
X AngTe = 30[deg]
X“Atn = 6.4[aB]
X_Pulse = 3.6[us]
ITr_Atn_Dec = 21.74856[dB]
T Irx_Atn_Noe = 21,74856 [dB]
’ Irz Noise = WALTZ
" =
Initial Wait = 1(s]
=

0

| Noe_Time

§ Repétition Time
=]

TRUE
1[s]
= 1.8388608(s)




LA W WUl

abundance

-0.1

2131415161.71819202.1222324

01020304 050607080910 1.11

Povdeo e B Dbl 00 510 ST ST ST O

A PN

L

PPM

BUFICHIR : : 20130927INUKAI-2. jat
i

20130926 Ligand Pro.als

Sat Jun 29 10:27:45 2013
1H
NON

270.05 MHz

112.00 KHz

5800.00 Hz

8192
$401.76 Hz

PrO

5d

2

Irx
Iroesie
| Clipped
| Scans
Total_Scans
Relaxation_Delay
| Bacvz Gain

Tet
x_9

I AP T T T T T T T T T
22002]0.0200.0]90.0[80.0170.0160.0150.014040130.0120.01I(’)40100A0 90.0 8(';.0 7({;} 60.0 50‘.0 40.0 }0’.0 200 1

/S

_X:parts per Million : 13C

3 2383naes
£ a3INRx8h2
i o — 0 \C O w

% S-ssssss

\
‘
x
|

123.909
114.975

AN

77.384
77.125
76.867
75.325

S32

T

T

0.0 0

| Initial Wait
| Noa_rime
Repatition_Time

= 20130927INUKAL-3. jdf

= delta
= single pulse dec
= 20130927INUKKI
-2 3 15:42:29
= 10:27:20
- 3 2015 10:29:26
= piogle pulse decoupled gat '
= 26214
= 13¢
= [ppm]
=X I
= BCA 500
= DELTA2 )
= 11.62926421(T] (S00(MHz]) |
= 0.8388608 (5]
= 13C
- un.so:lwsm--l |
= 100{,
227:5'- |
= 1.1920929 (Hz]
= 39.0625 [kAz]
=18
= 495.13191398 [Miz)
= 5(ppm]
= 498
= 498
= 1(s) |
=5
= 23.1[dC]
= 10.8[us]
= 0.8388608(s]
5 |
= 6.4 |
= 3.6[us]
= 21.74856(dB]
= 21.74856[dB] ’
= WALTZ
= TRUE |
= 1(a] |
= TRUE
= 1(s]
= 1.8388608(s]



108
104

DFILE 20130925 pro cat.als

PR - 1ECSERZE COMNT

s pulls il = DATIM  Sun Jua 30 14:52:11 2013
OBNUC 1H
EXMOD NON
OBFRQ 270.05 MHz
OBSET 119.00 KHz
OBFIN 3.00 Hz
POINT 16384
FREQU 5943.54 Hz
SCANS 16
ACQT™M 2.7566 sec
PD 3.9670 sec
PW1 5.40 usec
IRNUC 1H
CTEMP 255¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 26

I\
MesN_ NMes

c. [

9.0 8.0

77.006

PPM

1.0 3.0 2.0 1.0 0.0

DFILE 20130527 f3{f{fl@/vflfsf d@nontag cat.
£ £ COMNT  Hi8,11,16 tomioka
DATIM  Mon Jul 01 11:05:43 2013

OBNUC  13C
EXMOD BCM
OBFRQ 67.80 MHz
OBSET 135.00 KHz
OBFIN 5200.00 Hz
POINT 65536
FREQU 36036.04 Hz
SCANS 14333
ACQTM 1.8186 sec
PD 1.2100 sec
PW1 4.50 usec
IRNUC  1H

CTEMP UTe
SLVNT  CDCL3
EXREF 77.00 ppm
BF 0.12 Hz
RGAIN 2

[\
MesN_ NMes

e T

‘Ru=

CI;:B
C 1K
L o

PPM

S33



- R, R, I
@ a8 zags BBozzas a3z
© Wk N=9o ©@©ownnnn n T 6
5 8F 8028 - E R g %38
iPrO
Pr
6.7
H 1
13
1435
0499
il UL
PPM
T T T T T T T T T T
100 90 80 70 6.0 50 40 30 20 1.0 00

DFILE 20120731 fXf fEf“il@isolation

85 g COMNT
- - S DATIM  Tue Jul 31 14:13:48 2012
] T OBNUC 1H
\/ EXMOD  NON
\ OBFRQ 270.05 MHz
OBSET 112.00 KHz
| | OBFIN 5800.00 Hz
POINT 8192
‘ FREQU 5401.76 Hz
‘ SCANS 16
ACQT™M 1.5165 sec
| PD 5.4830 sec
| PW1 5.60 usec
| IRNUC  1H
i CTEMP 258¢
SLVNT  CDCL3
| EXREF 0.00 ppm
S BF 0.12 Hz
| v RGAIN 25

00
7 097
| 0.96

PrO

by Y | |

) “- _____ N‘U\,.JLM_“,JL ) ) J} Ml . ,J/ (N

PPM
1\\\\\\[\\\\\\\\\;‘\\‘\\\\‘1\\\‘\!\7‘!\:"T\\1\‘\\\\“\\\‘\: \\\\\\W‘T!-

TTTTTT ‘
7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
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C:\WINNMR\DATA\—L@\CEUIN—"2017 4-\20170419 No.7 suzuki.miyau a pure .als

PPM

TTTTTT T I T T T I T[T T T T T T T TTT T T

8.0 7.0 6.0 5.0 40 3.0

20

0.0

20170419 No.7 suzuki.miyaura pure .als
Wed Apr 19 13:17:04 2017
1H

NON
270.05 MHz
112,00 KHz
5800.00 Hz
16384
5401.76 Hz
16
3.0331 sec
3.9670 sec
7.50 usec
1H
255¢
CDCL3
0.00 ppm
0.12 Hz
17

IR

5e

0.8

0.7

0.6

0.5

.
£
{

1350 1310 133 1320 1310 1300 1200

12794 — 5
R ——

4530
13192
B
130716
128830
123897

03

X parts ner Million : 13C

0.2

0.1

0.4
P I I A AU MR I I I

PrO

5e

1

abundance

153783 ——

X : parts per Million : 13C

75.900

220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 200 100 O -10.0 -20.0
I

22.156
22.050




C:\WINNMR\DATA—L@\CEUN—"2017 4-\20170426 No.12 GH 2nd 1-+ yien pure .als

- DFILE 20170426 No.12 GH 2nd 1-Pylen pure .al¢
o BEEEa e B e RN I YT nNN oo 0000080  DATM  WedApr2616:44:40 2017
| EXMOD  NON
L= OBFRQ 270.05 MHz
[ | OBSET 112,00 KHz
OBFIN 5800.00 Hz
i} POINT 16384
S FREQU 6999.12 Hz
] C SCANS 18
P i ACQTM 2.3409 sec
I\ - PD 3.9670 sec
N Y Sl PW1 7.50 usec
o 4 IRNUC  1H
{ CTEMP 255¢
) SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 25
4
s I
MesN_ NMes
© Cl' U=
E \
o
o
o .
5 o 'PrO
~g
mlq
g il g 11
J | u
. IS PEM
17.0 160 15.0 14.0 13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0‘0
1. g
o] -
ST . <
wd| # g
EE / \
17 7 MesN_ NMes
=~ g Y
(=] A .
] B CI/
i JRu=
© ] E CI
ST 4
il g 'PrO
wy
S1h. M
ig <
EREE
10 o o : 1l
4 !
= =
] . T A e A A A P A S VA P P s YA P A P
1 2
w1 e ©
] PP S—— =7 -
a
EE
=
S
5 I |
g -1 " 1 H J. l n o o
2 o3 —
2 =

T T T T T T T T T T T T T T T
300.0290.0280.0270.0260.0250.0240.0230.0220.0210.0200.0 190.0 180.0 170.0 160.0 15!

99.652

&
X : parts per Million : 13C

211251 ——

T T T T T T T T
0.0140.0130.0120.0110.0 100.0 90.0 80.
I I

78.006

T T T T T
0 70.0 60.0 50.0 40.0 30.0 2

]
o
=y
o
o]

~

50.963 ——
20.855
20.738
18.531
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11336

9.07

1.5 11.0 10.5 0. b ryrrryrrrry rrr T
“ 7.8 7.6 7.4 7.2

g E B [

- = F i
I Y i
S |
| 1
[ | I‘

i,V S
|
|

PPM|
TTTTTTT[TIT T TIT [ TITTTTITTT III]HIH}!IIIIHHIHIIIHII TTTTTITTT  ITTTITIT T I TTTTTITTT ]lIIIlIH‘IHIIIIlllllI]II[[T][I’ﬂTﬁ
110 10.0 2.0 8.0 70 5.0 4.0 3.0 20 10 0.0 }
i
o w o~ I v LE-3-]
& 5 58887 £ % g8 |
= & N §§ 59 b « £ == |
=3
\H/ O N
| 1
[
]
g | |
5 [ { |
1 |
| |
[ |
| | |
| | |
[
‘ llll!ll[\l!l II)\'[ ‘
| 8.00 7.75 7.50 7.25 ! i
| | ‘
| 1 {
| |
| | ‘
| |
|
|
1
l i | |
J |
PPM|
\HHIIIH'HIFIHTTIIHIHI! TTTTTTTIT KHIII!lIIHIHIIHlHHHIII LLLRALARS LU RN LLARLRLRL VHHIHK|HIlHHI\IIHIHKI!HIHHH]TI‘
13.0 2.0 8.0 7.0 6.0 50 10|

120 11.0

10.0

4.0

3.0 20

S37

1.0 0.0

DFILE WH00630 FTFSF fFAfflfgfulPe
COMNT

DATIM  Wed Jun 30 21:27:09 2010
OBNUC  1H

EXMOD. NON

OBFRQ 270.05 MHz

OBSET 112.00 KHz

OBFIN 5800,00 He

POINT 16334

FREQU 5401.76 Hz

SCANS 16

ACQTM 3.0331 sec

PD 3,9570 sec

PW1 5.40 usee

IRNUC  1H

CTEMP 24.3¢

SLVNT  CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 26

OHC

HO

DFILE 20101004 3-Br Per‘I1.7gscale IL‘f
COMNT

DATIM Mon Oct 04 13:54:23 2010
OBNUC

EXMOD NON

OBFRQ 270.05 MHz

OBSET 112.00 KHz

OBFIN 5800.00 Hz

POINT 16384

FREQU 5401.76 Hz

SCANS 16

ACQTM 3.0331 sec

PD 3.9670 sec

PW1 5.40 usec

IRNUC 1H

CTEMP 25.6¢

SLVNT CDCL3

EXREF 0.00 ppm

BF 0.12 Hz

RGAIN 26

HO

CgFi7

CgFi7

Br
10



. B - - B | DFILE 20100708 Br Perl'iso‘iaY—i.als

ST 28832 2 = COMNT
g 5 § i 3 § E E ';-E § %} § DATIM  Thu Jul 08 22:38:07 2010
= g OBNUC 1H
) (| ) EXMOD NON
OBFRQ 270.05 MHz,
o w® OBSET 112,00 KHz
3338 OBFIN 5800.00 Hz
©® oo POINT 16384
FREQU 5401.76 Hz
SEAY 2 &8 24 SCANS 16
= B o | ACQTM 3.0331 sec
LR RS PD 3.9670 sec
) ‘ i ‘ i [ PW1 5.40 usec
IRNUC 1H
CTEMP 2udc
SLVNT  CDCL3
| EXREF 0.00 ppm
BF 0.12 Hz
i | RGAIN 20
o
e ‘
( & I'\
I 8 OHC
o
i -9
V | I—
\ gl i o i
|
- v
A VUL Pro CgF17
- U
TTTTTTTT — AL
8.108.058.007.95 Br
= ‘ TTTT ‘ TTTT ‘ TTTT ‘ TTTT
%4.80 4.75 4.70  4.65 11

g

L

1.00

150 140 130 120 1.0 100 2.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 1.0 2.0 3.0 40

C:\WINNMR\DATA\—L(@\%:"€\20161102 Suzuki-Miyaura pure 3-6.als

°

DFILE 20161102 Suzuki-Miyaura pure 3-6.als

N8 QUOVIONOYTVOITOVOMEOMNN COMNT
woy QJPIERGRRIZIIISIZIETL2S
SSS WOBBNNNNNNNNNNNNNNNNN gsmlc medNov0218:46:482015
| | | | | | | |
K \‘/‘ L&‘\L‘ { k\x‘\k\ ‘ J/ /U g)g:gg Nogmos MHz
\ ] | OBSET 112,00 KHz
OBFIN 5800.00 Hz
POINT 8192
FREQU 5401.76 Hz
i SCANS 16
ACQTM 1.5165 sec
PD 5.4830 sec
| PW1 5.60 usec
IRNUC  1H
CTEMP 270¢c
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 17

OHC

\ 6.27

iPrO CSF17

— 1.03

L
e
N

12

PPM

TTT‘HHW"TTTTT‘Y‘"'T'—WVWUMY}HIN""TT*W"‘FF‘FT’T*’TW'H'ﬁ"T'T“‘TH

T TTTTTTTTTTTT]TT TTTTT

10.0 2.0 8.0 7.0 6.0 5.0 40 3.0 20 1.0 0.0
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0.4

03

0.2

0.1

4.00

OHC

12

2.02

4.09

1.98

{

1.98

X : parts per Million : 13C

o
8
g
=
5
<
T — — ——
-80.0 -90.0 -100.0 110.0 -120.0
NV
2 o agaw 2
3 & A233 g
2 a SImn =
E E aaad g
X : parts per Million : 19F
2
d,
ol
S}
o OHC
=
o
<] i
=
;,
2]
=3
: Q
=3
o~
S
=3
=X 12
<
&1
=3
2]
=3
21
=3
=
&7
=3
8 2
go
=
£ l ‘ I
2 A OAM A  A L —
L e I L L B B e LR A L o B e e B B AL I e e
220.0 210.0 200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 300 200 100 0 -10.0 -20.0
(! I
| L= NN A L
& & SREELEIZALY 80aRsT R S S
@ 2 co e = S
2 < mem NN S
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DFILE

20161128 wittig pure.als

Lo 22 288q DATIM  Mon Nov 28 12:28:38 2016
L OBNUC  1H
] L)) EXMOD  NON
1 \/ V% OBFRQ 270.05 MHz
! I I OBSET 112.00 KHz
OBFIN 5800.00 Hz
POINT 8192
FREQU 5401.76 Hz
SCANS 16
ACQTM 1.5165 sec
PD 5.4830 sec
PW1 5.80 usec
IRNUC  1H
CTEMP 232¢
SLVNT  CDCL3
EXREF 0.00 ppm
BF 0.12 Hz
RGAIN 25
i
©
© PrO CsF-] 7
8 S 3
N .= =}
) AL o~ L xJW e
S I PPM
TT TTTTT 1§ TITTTTTTTTT 7T T LARRRRARRRRRERRRRRN [TTTTTTTT T[T
| |
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
1 P
] ES 3
o~ ] «
<7
o]
=p .
i i
] PrO CS F1 7
w1
=7
1 - g _
] g g s S
]
=7
o]
=7
==
] L MMWW
g ' '
£
s 1
R
3]
—8 1 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
-80.0 -90.0 -100.0 -110.0 -120.0
c, m I
2 S E382 &
g z SIS g
X : parts per Million : 19F
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S El
87 <
. B .
> 1]
=3
SER PrO CgF17
. <
31 | 4
2 E
Q Q
24
a
=
29
“
=
==
= B T P B T T P P R R A T R ST
N
AR
== i 1 : = N
= AR Sl L
7S
= =4
=
g
=
=]
i)
- T T T T T T
140.0 130.0 12 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 0.0 20.0 10.0 0
@ ) H l o I
3 g 3§ z g % B
g ] g 232 £ § 5 5
X : parts per Million :
- s e R DFILE 20161130 f-GH 2nd genaration.als
© - - - ONW Y~ W © 0 DOMONO COMNT
o S RSRRciEs UinnnD N0 EnEgie DATIM  Vied Nov 30 17:32:17 2018
Ll ; BEE ‘ ‘ | EXMOD  NON
'\5§\\§\:\\\£§L\v / /ZZ// J | | \ V4 OBFRQ 270.05 MHz
I \ [ OBSET 119.00 KHz
OBFIN 3.00 Hz
POINT 16384
FREQU 5943.54 Hz
SCANS 16
ACQTM 2.7566 sec
PD 3.9670 sec
PW1 5.40 usec
IRNUC 1H
CTEMP 247¢
SLVNT CDCL3
EXREF 0.00 ppm
BF 0.12Hz
RGAIN 26
©
o
-]
MesN_ NMes
CI /‘\R(
1 N
e | ©
) | @
o © )
]~ [} /
5 g PrO O CgF17
©
% |
= ] T
- o
2 0
1
| |
o
L J -
im
LLLLLY EALLLALLAN LALALL U“ TTTTTITTTTTTTT M L L RN RN RLARRERN ERERRRAL) ‘M"HHT‘ TITTTTTT T TIT]T ‘HHHP"\T'T'TT; T
17.0 16.0 15.0 14.0 13.0 120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0.0
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abundance

+ - —wnow
2 o FEen®
32 2 IELS
S 2 Z—ain
—\ % =4 aaga
N ‘ \// / Solutions for Innovation
MeSN I v Ies Filename 19Fcatll-6.jdf
Author delta
o Experiment single_pulse.ex2
CI , 2 19FcatIl
) e CHLOROFORM-D
Ru 26-FEB-2018 21:15:42
v 26-FEB-2018 23:38:04
CI 26-FEB-2018 23:38:50
Comment single_pulse
. Data_Format 1D REAL
N Ii Dim_Siz 26214
< Pro 817 Dim Title 19F
Dim Units [ppm]
Dimensions X
site ECA 500
Spectrometer DELTA2_NMR
Field Strength 11.62926421(T] (500 [MHz])
{1 0.13631488[s]
198
465.88941346 [MHz]
0[ppm]
32768
1
7.33595628 [Hz]
- 240.38461538 [kHz]
£ 19F
& 465.88941346 [MHz]
5[ppm]
P
1 m 465.88941346 [MHz]
[ppm]
= - - ALSE
< =1 1) ns 1000
I & Total_Scans 1000
Relaxation_Delay = 5[s]
Recvr_Gain| 8
Temp_Get: 22.71dc]
X_90_Width 15[us]
X“Acq_Time 0.13631488[s]
X angTe 45[deg]
Xatn 6.6[dB]
X_Pulse 7.5[us]
ITr_Mode off
“Mode off
Dante_Presat FALSE
Initial Wait 1(s]
Repetition Time = 5.13631488(s]
T T T T T T T T T T T T T T T
10.0 0 -100 -200 -300 -40.0 -50.0 -60.0 -70.0 -80.0 -90.0 -100.0 -110.0 -120.0 -130.0

X : parts per Million : 19F
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