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General

"H-NMR spectra were recorded in CDCl; at 25 °C unless otherwise noted, at 300, 400 or 500 MHz,
with TMS as an internal standard. "*C-NMR spectra were recorded in CDCl; at 25 °C unless
otherwise noted, at 300, 400 or S00MHz with TMS or CDCl; as an internal standard. '’F NMR
spectra were recorded in CDClI3 at 25 °C unless otherwise noted, at 470 MHz, with C¢F¢ as an

internal standard
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1. Synthesis of Cross metathesis substrate 1

B X (3eq.)
Mg (3 eq.)
THF (0.1 M)
50°C, 3 h

n-BuLi (1.1 eq.) Cl,SiMe, (1.2 eq.)
A
Br  THF (0.5 M) /Sli\”'d
78°C,1h  -78°Ctort,2h o 60 °C

1b
To a solution of 2-bromonaphtalene (5.0 mmol, 1.035 g) in THF (0.5 M) was added dropwise 2.76

M n-BuLi (1.1 eq.) in n-hexane at -78 °C. After the mixture was stirred at -78 °C for 1 h, Me;SiCl,
(1.2 eq.) was added dropwise to the mixture. The reaction mixture was warmed to room temperature
over 2 h. We call this reaction mixture, solution a.

On the other hand, to a solution of magnesium (3.0 eq.) in THF (0.2 M) was added dropwise a
solution of 1-bromopropene in THF (0.2 M) at 50 °C for 3 h. We call this reaction mixture, solution .

To a solution a was dropwisely added solution B at room temperature and heated to 50 °C for 3 h.
After that, the reaction was quenched by the addition of 1M HCI aq. to the reaction mixture. The
organic compound was extracted with CHCIs. The organic layer was dried over Na>SOs, and the
solvent was evaporated. The residue was subjected to column chromatography (only #n-hexane) on
silica gel 60N to give compound 1b (a colorless oil, E/Z = 7/2: 0.550 mmol, 124.6 mg, 11%).
"H-NMR (CDCls, 400 MHz) §: 8.02 (1H, s), 7.86-7.81 (3H, m), 7.64-7.62 (1H, m), 7.49-7.46 (2H, m),
6.58 (1H, ddd, J = 14.0, 6.8, 1.8 Hz), 5.73 (1H, d, J = 14.0 Hz), 1.73 (3H, dd, J = 6.8, 1.8 Hz), 0.43
(6H, s).*C-NMR (CDCls, 125 MHz) &: 144.45, 136.83, 134.49, 133.79, 133.07, 130.37, 129.34,
128.18, 127.83, 127.01, 126.36, 125.96, 22.89, -2.29 HRMS (MALDI-TOF) calcd for C;sHgNaSi:
249.1070 ([M + Na]"), found 249.1074 ([M + Na]").

la (a yellow oil, quant, 1.06 g, 5.00 mmol) was prepared from 2-
P bromonaphtalene (1.04 mg, 0.500 mmol) by the same procedure with 1b using
/SI\\ dimethylvinylchlorosilane instead of dimethyldichlorosilane and Grignard
1a reagent.

"H-NMR (CDCls, 300 MHz) : 8.04 (1H, s), 7.89-7.82 (3H, m), 7.62 (1H, dd, J = 8.0, 1.1 Hz), 7.52-
7.48 (2H, m), 6.39 (1H, dd, J=20.2, 14.7 Hz), 6.12 (1H, dd, J = 14.7,3.7 Hz), 5.83 (1H, dd, J=20.2,
3.7 Hz), 0.46 (6H, s). *C-NMR (75 MHz, CHCl;) &: 137.98, 135.90, 134.54, 133.76, 133.14, 132.97,
130.18, 128.12, 127.77, 127.04, 126.39, 125.97, -2.79. HRMS (ESI) calcd for Ci4H;6Si: 213.1100

([M+H]"), found 213.1092 ([M+H]").
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1c (a colorless oil, 43%, 0.486 g, 0.215 mmol) was prepared from 2-

Si& bromonaphtalene (1.04 mg, 0.500 mmol) by the same procedure with 1b using
7N 2-bromopropene instead of 1-bromopropene.

"H-NMR (CDCls, 500 MHz) &: 8.12 (1H, s), 7.94-7.91 (3H, m), 7.69 (1H, dd,

J=18.0, 1.1 Hz), 7.57-7.56 (2H, m), 5.83 (1H, s), 5.50 (1H, s), 0.55 (6H, s). *C-NMR (CDCls, 125

MHz) 6: 146.10, 135.56, 134.62, 133.81, 133.02, 130.28, 128.14, 127.79, 127.03, 126.82, 126.38,

125.94, 22.70, -3.35 HRMS (ESI) calcd for CisHisNaSi: 249.1070 ([M+Na]") found 249.1066
([M+Nal")

1c

2. Cross metathesis of compound 1b (general procedure A)

Grubbs Il (3 x 3 mol%)

L O - GO

toluene (0.2 M)
reflux, 3 h

To a solution of 1b (1.0 mmol) in toluene (0.2 M) was added Grubbs II (3 x 3 mol%, every hour) and
the mixture was refluxed for 3 h. The solvent was evaporated and the residue was subjected to column

chromatography on neutral flash silica gel 60N to give 2a.

2a (a colorless oil, 85%, 24.5 mg, 0.850 mmol) was prepared from
/\/© 1b (22.6 mg, 0.100 mmol) and styrene (104.2 mg, 1.00 mmol) by a
/s SI\ general procedure A.

2a "H-NMR (CDCls, 400 MHz) &: 8.07 (1H, s), 7.86-7.82 (3H, m), 7.65
(1H, dd, J = 8.5, 1.2 Hz), 7.50-7.46 (4H, m), 7.37-7.32 (2H, m), 7.29-7.26 (1H, m), 6.99 (1H, d, J =
19.5 Hz), 6.66 (1H, d,J=19.5 Hz), 0.52 (6H, s). *C-NMR (CDCl;, 125 MHz) &: 145.5, 138.2, 136.1,
134.6, 133.8, 133.0, 130.3, 128.6, 128.3, 128.1, 127.8, 127.1, 126.61, 126.58, 126.4, 126.00, -2.4.
HRMS (ESI) caled for CooH2Si: 311.1232 ([M+Na]") found 311.1221 ([M+Na]")

2d (a colorless oil, 97%, 30.8 mg, 0.967 mmol) was prepared from
Si N 1b (22.6 mg, 0.100 mmol) and 2-vinylanisole (134.2 mg, 1.00
7N OMe mmol) by a general procedure A.

2b 'H-NMR (CDCls, 400 MHz) &: 7.91 (1H, s), 7.69-7.64 (3H, m),

7.49 (1H, dd, J= 8.1, 1.1 Hz), 7.42 (1H, dd, J = 7.8, 1.8 Hz), 7.32-7.29 (3H, m), 7.08-7.05 (1H, m),
6.79 (1H, d, J = 7.8 Hz), 6.70 (1H, dd, J = 8.1, 0.9 Hz), 6.47 (1H, d, J = 19.2 Hz), 3.66 (3H, s), 0.36
(6H, s). *C-NMR (CDCls, 125 MHz) &: 156.8, 139.9, 136.6, 134.7, 133.8, 133.1, 130.4, 129.4, 128.2,
127.8,127.4,127.4,127.1, 126.5, 126.4, 126.0, 120.7, 111.1, 55.6, -2.2 HRMS (MALDI-TOF) calcd

for C21H2,ONaSi: 341.1332 ([M+Na]"), found 341.1329 ((M+Nal").
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2¢ (a colorless oil, 84%, 26.8 mg, 0.842 mmol) was prepared
Si/\/©\OMe from 1b (22.6 mg, 0.100 mmol) and 3-vinylanisole (134.2 mg,
7N\ 1.00 mmol) by a general procedure A.

2c 'H-NMR (CDCls, 400MHz) &: 8.08 (1H, s), 7.88-7.84 (3H,

m), 7.66 (1H, dd, J= 8.2, 0.9 Hz), 7.52-7.49 (2H, m), 7.27 (1H, dd, /= 8.2, 8.2 Hz), 7.08 (1H, d, J =
8.0 Hz), 7.02 (1H, dd, /= 2.1, 2.1 Hz), 6.97 (1H, d, /= 19.0 Hz), 6.84 (1H, dt, J = 8.0, 1.4 Hz), 6.66
(1H, d, J = 19.0 Hz), 3.83 (3H, 5), 0.54 (6H, 5). *C-NMR (CDCl;, 125 MHz) &: 156.0, 145.4, 139.7,
136.0, 134.7,133.8, 133.0, 130.3, 129.6, 128.2, 127.8, 127.5, 127.1, 126.5, 126.0, 119.4, 114.3, 111 .4,
55.3,-2.4 HRMS (MALDI-TOF) calcd for C21H2,0Si: 318.1434 ((M+H]"), found 318.1435 ((M+H]").

OMe 2 (a colorless oil, 90%, 28.7 mg, 0.901 mmol) was prepared
Si@ from 1b (22.6 mg, 0.100 mmol) and 4-vinylanisole (134.2 mg,
7N 1.00 mmol) by a general procedure A.

2d 'H-NMR (CDCls, 400 MHz) 5: 8.09 (1H, s), 7.89-7.84 (3H,

m), 7.67 (1H, dd, J = 8.2, 0.9 Hz), 7.52-7.49 (2H, m), 7.45-7.42 (2H, m), 6.96 (1H, d, J = 19.2 Hz),
6.91-6.87 (2H, m), 6.51 (1H, d, J=19.2 Hz), 3.83 (3H, s), 0.53 (6H, s). "*C-NMR (CDCl;, 125 MHz)
o: 159.8, 145.0, 136.4, 134.6, 133.8, 133.0, 131.2, 130.4, 128.2, 127.9, 127.8, 127.1, 126.4, 126.0,
124.2, 114.0, 55.4, -2.2. HRMS (MALDI-TOF) calcd for C,iH»OSi: 318.1434 ([M+H]"), found

318.1432 ([M+HT).

2e (a colorless oil, 52%, 16.9 mg, 0.0523 mmol) was prepared from
Si X 1b (22.6 mg, 0.100 mmol) and 4-chlorostyrene (138.6 mg, 1.00
AN Cl mmol) by a general procedure A.

2e "H-NMR (CDCls, 500 MHz) &: 8.09 (1H, s), 7.88-7.83 (3H, m), 7.68-

7.65 (2H, m), 7.51-7.49 (2H, m), 7.45 (1H, d, J = 18.9 Hz), 7.37 (1H, d, /= 7.8 Hz), 7.25 (1H, dd, J
= 7.8, 7.8 Hz), 7.22-7.19 (1H, m), 6.67 (1H, d, J = 18.9 Hz), 0.56 (6H, s). *C-NMR (CDCls, 125
MHz) &: 141.3, 136.3, 135.8, 134.6, 133.8, 133.3, 133.0, 130.8, 130.2, 129.8, 129.1, 128.2, 127.8,
127.2, 126.9, 126.5, 126.3, 126.0, -2.4 HRMS (MALDI-TOF) caled for C,0H9NaSiCl: 345.0837

([M+Na]"), found 345.0823 ([M+Na]").

2f (a colorless oil, 63%, 20.2 mg, 0.0626 mmol) was prepared
/\Q\ from 1b (22.6 mg, 0.100 mmol) and 4-chlorostyrene (138.6 mg,
/SI\ cl 1.00 mmol) by a general procedure A.

2f 'H-NMR (CDCls, 500 MHz) 5: 8.06 (1H, s), 7.85-7.84 (3H, m),
7.64-7.62 (1H, m), 7.51-7.49 (2H, m), 7.47-7.45 (1H, m), 7.32-7.31 (1H, m), 7.28-7.22 (2H, m), 6.90
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(1H, d,J = 19.5 Hz), 6.68 (1H, d, J = 18.9 Hz), 0.53 (6H, s). "*C-NMR (CDCls, 125 MHz) &: 144.0,
140.1, 135.6, 134.7, 133.8, 133.0, 130.2, 129.8, 129.2, 128.15, 128.13, 127.8, 127.2, 126.5, 126.1,
1249, -2.5. HRMS (MALDI-TOF) caled for CaHioSiCl: 322.0939 ([M+H]"), found 322.0934
(IM+H]").

2g (a colorless oil, 69%, 22.3 mg, 0.0691 mmol) was prepared

/\/©/CI from 1b (22.6 mg, 0.100 mmol) and 4-chlorostyrene (138.6 mg,
Si X 1.00 mmol) by a general procedure A.

g "H-NMR (CDCls, 400 MHz) &: 8.08 (1H, s), 7.89-7.84 (3H, m),

29 7.65 (1H, d, J= 7.9 Hz), 7.52-7.50 (2H, m), 7.40 (2H, d, /= 8.6

Hz), 7.31 (2H, d, J = 8.6 Hz), 6.93 (1H, d, J = 19.2 Hz), 6.64 (1H, d, J = 19.2 Hz), 0.54 (6H, s). *C-

NMR (CDClIs, 100 MHz) &: 144.1, 136.7, 135.7, 134.6, 133.9, 133.8, 133.0, 130.2, 128.8, 128.14,

128.09, 127.80, 127.76, 127.2, 126.5, 126.1, -2.4. HRMS (ESI) calcd for CaoH oCISi: 345.0842
(IM+Na]"), found 345.0833 ([M+Na]").

OAc 2h (acolorless oil, 88%, 30.5 mg) was prepared from 1b (22.6
. /\/©/ mg, 0.100 mmol) and 4-acetoxystyrene (162.2 mg, 1.00 mmol)
/SI\ by a general procedure A.

2h 'H-NMR (CDCls, 400 MHz) &: 8.06 (1H, s), 7.85-7.84 (3H,

m), 7.64 (1H, d, J = 8.0 Hz), 7.49-7.48 (4H, m), 7.07 (2H, d, J = 8.7 Hz), 6.96 (1H, d, J = 19.0 Hz),

6.61 (1H, d, J=19.0 Hz), 2.30 (3H, s), 0.52 (6H, s). *C-NMR (CDCls, 100 MHz) 5:169.51, 150.55,

144.42, 136.04, 135.91, 134.63, 133.79, 132.99, 130.25, 128.14, 127.78, 127.58, 127.46, 127.11,

126.45, 126.01, 121.72, 21.23, -2.39 HRMS (ESI) caled for C;;H22NaO,Si: 369.1281 ([M+Na]")
found 369.1281 ([M+Na]")

COMe 2i (a pale yellow oil, 43%, 14.2 mg) was prepared from 1b
/\/©/ (22.6 mg, 0.100 mmol) and 4-acetylstyrene (146.2 mg, 1.00
/Si\ mmol) by a general procedure A.

2i "H-NMR (CDCls, 400 MHz) &: 8.06 (1H, s), 7.94-7.91 (2H,

m), 7.87-7.83 (3H, m), 7.63 (1H, d, J = 8.4 Hz), 7.54-7.48

(4H, m), 7.00 (1H, d, J = 19.0 Hz), 6.81 (1H, d, J = 19.0 Hz), 2.60 (3H, s), 0.53 (6H, s). *C-NMR

(CDCls, 100 MHz) 6: 197.76, 144.21, 142.54, 136.51, 135.42, 134.69, 133.85, 133.00, 131.24, 130.17,

128.82, 128.14, 127.81, 127.21, 126.69, 126.57, 126.10, 26.75, -2.50 HRMS (ESI) calcd for
C2H»NaOSi: 353.1332 ([M+Na]") found 353.1331 ([M+Na]")
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CO,Me 2j (apale yellow oil, 51%, 17.7 mg) was prepared from 1b
. /\/©/ (22.6 mg, 0.100 mmol) and 4-(Methoxycarbonyl)styrene
/SI\ (162.2 mg, 1.00 mmol) by a general procedure A.

2j "H-NMR (CDCls, 500 MHz) §: 8.07 (1H, s), 8.02-8.00 (2H,

m), 7.86-7.85 (3H, m), 7.64 (1H, d, J = 8.2 Hz), 7.52-7.49 (4H, m), 7.00 (1H, d, J = 18.9 Hz), 6.80

(1H,d,J=18.9Hz),3.92 (3H,s), 0.54 (6H, s). *C-NMR (CDCls, 125 MHz) §: 166.97, 144.35, 142.40,

135.47, 134.68, 133.85, 133.00, 130.87, 130.18, 129.99, 129.54, 128.15, 127.81, 127.20, 126.55,

126.50, 126.08, 52.18, -2.50 HRMS (ESI) calcd for CH2Na0:Si: 369.1276 ([M+Na]") found
369.1278 ([M+Na]")

NO, 2k (a pale yellow oil, 35%, 11.7 mg) was prepared from 1b
/\/©/ (22.6 mg, 0.100 mmol) and 4-nitrostyrene (162.2 mg, 1.00
/ SI\ mmol) by a general procedure A.

2k 'H-NMR (CDCls, 400 MHz) §: 8.21-8.18 (2H, m), 8.06 (1H,

s), 7.86-7.84 (3H, m), 7.63 (1H, dd, J = 8.3, 0.9 Hz), 7.58-7.56 (2H, m), 7.52-7.49 (2H, m), 7.00 (1H,
d,J=18.8 Hz), 6.87 (1H, d,J=18.8 Hz), 0.55 (6H, s). >C-NMR (CDCls, 100 MHz) 8: 147.32, 144.19,
142.96, 134.90, 134.74, 133.94, 133.90, 133.00, 130.06, 128.14, 127.83, 127.33, 127.16, 126.68,
126.18, 124.06, -2.61 HRMS (ESI) caled for CooHi9NNaO,Si: 356.1072 ([M+Na]") found 356.1075

([M+Nal")

NHBoc 2l (a pale yellow oil, 59%, 23.8 mg) was prepared from 1b

S' /\/@ (22.6 mg, 0.100 mmol) and 4-(fert-butoxycarbonyl-
/ I\

2]

amino)styrene (219.3 mg, 1.00 mmol) by a general procedure
A

"H-NMR (CDCls, 500 MHz) : 8.06 (1H, s), 7.84-7.83 (3H, m), 7.64 (1H, d, J = 8.3 Hz), 7.50-7.47
(2H, m), 7.40 (2H, d, J= 8.6 Hz), 7.33 (2H, d, /= 8.6 Hz), 6.92 (1H, d, /= 19.2 Hz), 6.53 (1H, d, J =
19.2 Hz), 6.53 (1H, br s), 0.51 (6H, s). *C-NMR (CDCls, 125 MHz) 6: 152.62, 144.88, 138.37, 136.22,
134.61, 133.79, 133.21, 133.00, 130.32, 128.15, 127.78, 127.34, 127.06, 126.39, 125.96, 125.22,
118.33, 80.74, 28.41, -2.33 HRMS (ESI) calcd for CpsH20NNaO-Si: 426.1865 ([M+Na]") found
426.1850 ([M+Na]")
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3. Synthesis of ring-closing metathesis substrate 3 (general procedure B)

Br/\‘ﬂd
(5eq.)
Mg
4 3 MePPh3‘Br (1.0 eq.) ) ) (5 eq.)
@\/\O n-BuLi (1.0 eq.) @\/\ n-BuLi (1.1 eq.) Cl,SiMe, (1.2 eq.) R A
R R AN
Br THF (0.5 M) Br  THF (0.5 M) siTN
5 0°Ctort, 2h AN
or, -78°C,1h -78°Ctort,3h i, 5h

3
To a solution of MePPh3Br (1.0 eq.) in THF (0.5 M) was dropwise 2.76 M solution of #n-BuLi (1.0

eq.) in n-hexane at 0 °C to room temperature over a period of 2 h. After that, a solution of an o-
bromobenzaldehyde derivative (1.0 eq.) was added to the reaction mixture at 0 °C and warmed to
room temperature. After stirring for 2 h, the reaction was stopped by the addition of 1 M HCI aq. to
the reaction mixture. The organic compound was extracted with CHCls. The organic layer was dried
over NaxSOys, and the solvent was evaporated. The residue was subjected to column chromatography
(only n-hexane) on silica gel 60N to give an o-bromostyrene derivative.

To a solution of the o-bromostyrene derivative in THF (0.5 M) was added dropwise 2.76 M solution
of n-BuLi (1.1 eq.) in n-hexane at -78 °C. After the mixture was stirred at -78 °C for 1 h, the mixture
was added dropwise to a solution of Me,SiCl, (1.2 eq.) in THF (2 M). The reaction mixture was
warmed to room temperature over 2 h. We call this reaction mixture, solution a.

On the other hand, to a mixture of magnesium (3.0 eq.) in THF (0.2 M) was added dropwise a solution
of 1-bromopropene in THF (0.2 M) at 50 °C for 3 h. We call this reaction mixture, solution .

To the solution o was dropwised added the solution B at room temperature and the reaction mixture
was heated to 50 °C for 3 h. After that, the reaction was stopped by the addition of 1M HCI aq. to the
reaction mixture. The organic compound was extracted with CHCl3. The organic layer was dried over
NayS0y4, and the solvent was evaporated. The residue was subjected to column chromatography (only

n-hexane) on silica gel to give compound 3.

3a (a colorless oil, E/Z = 4/1, 64%, 743 mg, 3.20 mmol) was prepared

MeO N
\@\ from 2-bromo-5-methoxybenzaldehyde (1.08 g, 5.00 mmol) by a general

i procedure B.
3a "H-NMR (CDCls, 400 MHz) &: 7.48 (1H, d, J=7.9 Hz), 7.11 (1H, dd, J
=2.4,2.4Hz),7.05(1H,dd,J=17.1,11.0 Hz), 6.82 (1H, dd, J=7.9, 2.4
Hz), 6.48 (1H, dq, J = 14.0, 7.0 Hz), 5.70 (1H, dq, J = 14.0, 1.5 Hz), 5.63 (1H, dd, /= 17.1, 1.2 Hz),
5.25 (1H, dd, J = 10.4, 1.2 Hz), 3.84 (3H, s), 1.66 (3H, dd, J = 7.0, 1.5 Hz), 0.40 (6H, s). *C-NMR
(CDCls, 100 MHz) 8: 160.7, 145.4, 144.4, 138.1, 136.1, 130.2, 129.1, 114.9, 112.6, 110.7, 55.1, 19.1,

0.0. HRMS (ESI) caled for C14H20OSi: 255.1181 ([M+Na]") found 255.1170 ((M+Na]")
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OMe 3b (a colorless oil, E/Z = 18/1, a colorless oil, 23%, 268 mg, 1.15 mmol) was

N prepared from 2-bromo-6-methoxybenzaldehyde (1.08 g, 5.00 mmol) by a general
/Si\/\"“’d procedure B.
3b "H-NMR (CDCls, 400 MHz) §: 7.22 (1H, dd, J = 9.0, 7.3 Hz), 7.15 (1H, dd, J =

7.3, 1.2 Hz), 6.94 (1H, dd, J=9.0, 1.2 Hz), 6.89 (1H, dd, J=17.7, 11.6 Hz), 6.11
(1H, dq, J=18.3, 6.1 Hz), 5.84 (1H, dd, J=18.3, 1.8 Hz), 5.77 (1H, dd, J=17.7, 2.4 Hz), 5.47 (1H,
dd, J=11.6,2.4 Hz), 3.84 (3H, s), 1.84 (3H, dd, J = 6.1, 1.8 Hz), 0.36 (6H, s). *C-NMR (CDCls, 100
MHz) §: 157.5, 143.4, 139.9, 134.8, 132.6, 130.4, 127.5, 127.3, 119.6, 112.1, 55.4, 22.8, -0.7. HRMS
(ESI) caled for Ci4H200Si: 255.1181 ([M+Na]") found 255.1174 ((M+Na]")

3¢ (a colorless oil, E/Z = 1.8/1, 46%, 533 mg, 2.29 mmol) was prepared

X
/@\ from 2-bromo-4-methoxybenzaldehyde (1.08 g, 5.00 mmol) by a general
MeO si7 N

PN procedure B.

3c 'H-NMR (CDCl;, 400 MHz) §: 7.55 (1H, d, J = 8.5 Hz), 7.12 (1H, d, J =

2.7 Hz), 7.01 (1H, dd, J = 17.4, 11.0 Hz), 6.90 (1H, dd, J = 8.5, 2.7 Hz),

6.51 (1H, dq, J = 13.8, 6.8 Hz), 5.71 (1H, dd, J = 13.8, 1.2 Hz), 5.54 (1H, dd, J = 17.4, 1.2 Hz), 5.14

(1H, dd, J = 11.0, 1.2 Hz), 3.8 (3H, s), 1.68 (3H, dd, J = 6.8, 1.6 Hz), 0.44-0.38 (6H, m). *C-NMR

(CDCLs, 100 MHz) 5: 158.6, 144.9, 139.6, 137.7, 136.5, 128.7, 126.5, 120.4, 114.4, 112.8, 55.4, 19.4,
-0.1. HRMS (ESI) caled for C14Ha00Si: 233.1362 ([M+H]") found 233.1358 ([M+H]")

3d (a colorless oil, E/Z = 11/5, 40%, 158 mg, 0.679 mmol) was prepared from 2-

X
. bromo-3-methoxybenzaldehyde (538 mg, 2.50 mmol) by a general procedure B
/Sii\rﬁ[ (2-bromo-3-methoxybenzaldehyde was synthesized from 2-bromo-3-
M
OMe 3d hydroxybenzaldehyde by method of previous report').

'H-NMR (CDCls, 500 MHz) §: 7.31 (1H, dd, J = 8.0, 7.6 Hz), 7.15 (1H, d, J =
7.6 Hz), 7.11 (1H, dd, J = 16.0, 10.7 Hz), 6.77 (1H, d, J = 8.0 Hz), 6.09 (1H, dq, J = 18.3, 6.1 Hz),
5.94 (1H, d, J = 18.3 Hz), 5.53 (1H, dd, J = 16.0, 1.5 Hz), 5.20 (1H, dd, /= 10.7, 1.5 Hz), 3.79 (3H,
s), 1.84 (3H,dd, J= 6.1, 1.6 Hz), 0.42 (6H, s). >*C-NMR (CDCls, 125 MHz) 8: 164.79, 146.29, 141.51,
139.80, 132.33, 131.45, 130.53, 125.00, 119.55, 115.02, 109.25, 55.28, 22.69, 0.90. HRMS (APCI)
caled for C14H2008Si: 233.1356 ([M+H]") found 233.1352 ([M+H]")

Ref. 1) Guoqing Zhao, Guangqing Xu, Chao Qian and Wenjun Tan J. Am. Chem. Soc. 2017, 139,
3360-3363
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Cl 3e (a colorless oil, E/Z=12/1, 15%, 178 mg, 0.753 mmol) was prepared from 2-

X bromo-6-chlorobenzaldehyde (1.10 g, 5.00 mmol) by a general procedure B.
S'/\‘“"H "H-NMR (CDCl;s, 400 MHz) §: 7.43 (1H, d,J= 7.3 Hz), 7.38 (1H, d, /= 8.0 Hz),
i
7N 7.17 (1H, dd, J = 8.0, 7.3 Hz), 6.85 (1H, dd, J = 17.1, 11.5 Hz), 6.07 (1H, dq, J
3e

=18.3, 6.1 Hz), 5.80 (1H, dq, /= 18.3, 1.3 Hz), 5.56 (1H, dd, J=11.5, 1.3 Hz),
5.45 (1H, dd, J = 17.1, 1.3 Hz), 1.84 (3H, dd, J = 6.1, 1.3 Hz), 0.33 (6H, s). '*C NMR (CDCls, 100
MHz) §: 143.7, 140.5, 135.9, 133.6, 133.1, 1304, 130.4, 130.2, 127.5, 121.5, 22.8, -0.7. HRMS (ESI)
caled for Ci3H;7CISi: 259.0686 ([M+Na]") found 259.0685 ([M+Na]")

3f (a colorless oil, E/Z = 1/1, 21%, 250 mg, 1.05 mmol) was prepared from

Cl
m 2-bromo-5-chlorobenzaldehyde (1.10 g, 5.00 mmol) by a general procedure
Si/\,,;-r"

B
7\ )
3f 'H-NMR (CDCl;) §: 7.53 (1H, d, J= 2.3 Hz), 7.48 (1H, d, J= 8.0 Hz), 7.22

(1H, dd, J = 8.0, 2.3 Hz), 7.05 (1H, dd, J = 8.0, 8.0 Hz), 6.50 (1H, dq, J= 14.0, 6.7 Hz), 5.69 (1H, dq,
J=14.0, 1.4 Hz), 5.66 (1H, dd, J = 4.0, 1.3 Hz), 5.31 (1H, d, J = 4.0 Hz), 1.65 3H, dd, /= 6.7, 1.4
Hz), 0.36 (6H, s). ®*C-NMR (CDCL, 125 MHz) §: 145.5, 145.1, 137.1, 136.3, 136.0, 135.8, 128.2,
126.8, 125.2, 116.0, 22.8, -0.3. HRMS (ESI) caled for Ci3H7CISi: 259.0686 ([M+Na]") found
259.0681 ([M+Na]")

3g (a colorless oil, only E, 20%, 234mg, 0.99 mmol) was prepared from 2-

X
bromo-4-chlorobenzaldehyde (1.10 g, 5.00 mmol) by a general procedure B.
cl /©\/s\/\f”

PN 'H-NMR (CDCls, 400 MHz) 5: 7.51 (1H, d, J= 1.8 Hz), 7.41 (1H, d,J= 7.9

3g Hz), 7.20 (1H, dd, /= 7.9, 1.8 Hz), 7.02 (1H, dd, J = 17.4, 11.0 Hz), 6.12

(1H, dq, J=18.3, 6.1 Hz), 5.81 (1H, dq, J=18.3, 1.8 Hz), 5.63 (1H, d, J =

17.4 Hz), 5.29 (1H, d, J = 11.0 Hz), 1.85 (3H, dd, J = 6.1, 1.8 Hz), 0.34 (6H, s). *C-NMR (CDCls,

100 MHz) 3: 145.7, 144.4, 137.2, 136.3, 135.8, 135.5, 129.3, 126.8, 125.2, 116.0, 22.8, -1.3. HRMS
(ESI) caled for Ci3H;7CISi: 259.0686 ([M+Na]") found 259.0675 ([M+Na]")

3h (a colorless oil, E/Z=1.8/1, 34%, 378 mg, 1.72 mmol) was prepared from 2-

F
N bromo-6-fluorobenzaldehyde (1.01 g, 5.00 mmol) by a general procedure B.
'H-NMR (CDCls, 400 MHz) : 7.30-7.28 (1H, m), 7.19-7.17 (1H, m), 7.10-7.05
S,/\_ﬂ"
PN (1H, m), 6.80 (1H, dd, J=18.0, 11.9 Hz), 6.16-6.10 (1H, m), 5.85-5.77 (2H, m),
3h 5.55-5.52 (1H, m), 1.85 (3H, dd,J= 6.4, 1.5 Hz), 0.37 (6H, s). >*C-NMR (CDCls,

100 MHz) &: 161.1 (J=251 Hz), 144.5 (J= 60 Hz), 132.1, 130.6 (J = 20 Hz), 130.6 (/=7 Hz), 129.5,
128.4, 127.8 (J=3 Hz), 120.6 (J= 11 Hz), 117.1 (J =23 Hz), 22.8, -1.1 ?F-NMR (CDCls, 376 MHz)
8: -110.2 (m) HRMS (ESI) caled for C 3H;7FSi: 243.0981 ([M+Na]") found 243.0971 ([M+Na]")
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3i (a colorless oil, E/Z =20/1, 49%, 542 mg, 2.46 mmol) was prepared from

F
X
\©\/\ 2-bromo-5-fluorobenzaldehyde (1.01 g, 5.00 mmol) by a general procedure

kN B.

3i 'H-NMR (CDCL;, 400 MHz) &: 7.29 (1H, d, J = 7.6 Hz), 7.21-7.17 (1H, m),

7.07 (1H, dd, J = 11.6, 7.6 Hz), 6.80 (1H, dd, J = 17.8, 12.3 Hz), 6.13 (1H,

dq, J=12.0, 6.1 Hz), 5.81 (2H, dd, J = 17.8, 12.3 Hz), 5.53 (1H, dq, J = 12.0, 1.8 Hz), 1.85 (3H, dd,

J=6.1, 1.8 Hz), 0.39 (6H, s). *C-NMR (CDCls, 100 MHz) 8: 162.3 (J=250 Hz), 144.2, 141.1, 132.1,

130.6 (J = 20 Hz), 130.6 (J =7 Hz), 129.5, 127.8 (J = 8 Hz), 120.6 (J = 11 Hz), 117.1 (J = 23 Hz),

22.8, -1.1 YF-NMR (CDCls, 376 MHz) &: -110.2 (m). HRMS (ESI) calcd for Ci3H7FSi: 243.0981
(IM+Na]") found 243.0973 ([M+Na]")

/@\ 3j (a colorless oil, E/Z = 4/1, 49%, 542 mg, 2.46 mmol) was prepared from 2-

F /Si (\J‘J bromo-4-fluorobenzaldehyde (1.01 g, 5.00 mmol) by a general procedure B.

3; "H-NMR (CDCls, 400 MHz) &: 7.73-7.71 (1H, m), 7.44-7.36 (1H, m), 7.26-

7.19 (2H, m), 6.34 (1H, dq, J= 18.3, 6.1 Hz), 6.02 (1H, dd, J=18.3, 1.5 Hz),

5.75 (1H, d, J = 18.3 Hz), 5.42 (1H, d, J = 11.0 Hz), 2.06 (3H, dd, /= 6.1, 1.5 Hz), 0.56 (6H, d, J =

3.7 Hz). *C-NMR (CDCl;, 100 MHz) §: 162.0 (J = 247 Hz), 144.6, 140.2 (J = 4 Hz), 137.2, 129.1,

127.9,127.0 (J=17Hz), 121.1 (/=19 Hz), 116.2 (J=21 Hz), 114.5,22.8, -1.5 ’F-NMR (CDCls, 376

MHz) §: -110.0 (m). HRMS (ESI) caled for Ci3Hi7FSi: 243.0981 ([M+Na]") found 243.0973
(IM+Na]")

4. Ring-closing metathesis of 3 (general procedure C)
3
R“@\/\ Grubbs Il (5 mol%) Rm
5 SiTX*  CHCI, (0.005 M) S~
7N reflux, 2 h
3 4
To a solution of 14 in CHCI3 (0.005 M) was added Grubbs II (5 mol%) and the mixture was refluxed

for 2 h. The solvent was evaporated and the residue was subjected to column chromatography on

neutral flash silica gel 60N to give 15.

4a (a colorless oil, quant, 19.0 mg, 0.0998 mmol) was prepared from 3a (23.2

MeO
m mg, 0.100 mmol) by a general procedure C.
Si—
/

"H-NMR (CDCl3,400 NHz) &: 7.47 (1H, d, J= 7.8 Hz), 7.32 (1H, d, J = 10.1
4a Hz), 6.88 (1H, s), 6.80 (1H, dd, J=7.8, 1.0 Hz), 6.36 (1H, dd, /= 10.1, 1.0 Hz),
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3.84 (3H, s), 0.35 (6H, s). >*C-NMR (CDCls, 100 MHz) &: 161.6, 151.4, 148.8, 134.2, 132.7, 129.0,
111.9, 110.9, 55.3, -3.7. HRMS (ESI) caled for CiiH40Si: 213.0712 ([M+Na]") found 213.0703

([M+Nal")

OMe

N
Si—
/
4b

4b (a colorless oil, 35%, 6.6 mg, 0.0348 mmol) was prepared from 3b (23.2 mg, 0.100
mmol) by a general procedure C.

'H-NMR (CDCls, 500 MHz) &: 7.67 (1H, d, J = 10.3 Hz), 7.22 (1H, dd, J = 8.0, 6.9
Hz), 7.12 (1H, d, J = 6.9 Hz), 6.87 (1H, d, /= 8.0 Hz), 6.19 (1H, d, /= 10.3 Hz), 3.85
(3H, s), 0.31 (6H, s). *C NMR (CDCls, 100 MHz) &: 154.31, 143.93, 140.55, 137.02,

130.66, 128.51, 123.88, 112.49, 55.43, -3.96. HRMS (APCI) calcd for C1H40Si: 191.0887 ([M+H]")
found 191.0885 ([M+H]")

4c (a colorless oil, quant, 19.0 mg, 0.100 mmol) was prepared from 3¢ (23.2
/©j\> mg, 0.100 mmol) by a general procedure C.
MeO Si—

4c

'H-NMR (CDCls, 400 MHz) &: 7.32 (1H, d, J= 10.3 Hz), 7.19 (1H, d, /= 8.1
Hz), 7.12 (1H, d, J = 2.4 Hz), 6.83 (1H, dd, J = 8.1, 2.4 Hz), 6.12 (1H, d, J =

10.3 Hz), 3.84 (3H, s), 0.33 (6H, s). '>*C NMR (CDCl;, 100 MHz) 5: 159.1, 148.8, 142.2, 140.8, 129.7,
124.8, 118.4, 113.8, 55.5, -3.7. HRMS (APCI) caled for C1H140Si: 191.0887 ([M+H]") found
191.0883 ([M+H]")

A\
Si—
/
OMe

4d

4d (a colorless oil, 63%, 14.6 mg, 0.0626 mmol) was prepared from 3d (23.3 mg,
0.100 mmol) by a general procedure C.

"H-NMR (CDCls, 500 MHz) &: 7.28 (1H, dd, J = 7.5, 7.5 Hz), 7.23 (1H, d, J = 10.8
Hz), 6.86 (1H, d,J=7.5Hz), 6.70 (1H, d, J=7.5 Hz), 6.22 (1H, d, J = 10.8 Hz), 3.79
(3H, s), 0.32 (6H, s). *C-NMR (CDCls, 125 MHz) &: 163.15, 151.04, 148.31, 133.44,

132.00, 117.49, 109.41, 55.37, -4.41. HRMS (APCI) caled for C11H40Si: 191.0887 ((M+H]") found
191.0883 ([M+H]")

Cl

Si—
/

4e

4e (a colorless oil, 25%, 4.9 mg, 0.0252 mmol) was prepared from 3e (23.7 mg, 0.100
mmol) by a general procedure C.

'H-NMR (CDCls, 300 MHz) &: 7.65 (1H, d, J = 10.6 Hz), 7.37 (1H, d, J = 6.9 Hz),
7.29 (1H, dd,/=7.8,09 Hz), 7.14 (1H, dd,J="7.8, 6.9 Hz), 6.38 (1H, d, /= 10.6 Hz),
0.32 (7H, s). *C-NMR (CDCl;, 100 MHz) &: 145.76, 145.68, 141.34, 134.12, 130.41,

130.15, 129.75, 128.37, -4.08. HRMS (APCI) calcd for CioH;iCISi: 195.0391 ([M+H]") found
195.0387 ([M+H]")
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Cl 4f (a colorless oil, 62%, 12.1 mg, 0.0621 mmol) was prepared from 3f (23.7 mg,
m 0.100 mmol) by a general procedure C.
/Si\ 'H-NMR (CDCls, 400 MHz) &: 7.42 (1H, d, J = 7.3 Hz), 7.26 (1H, d, J = 10.4
4f Hz),7.23 (1H,d,J=2.3 Hz), 7.19 (1H, dd, J=7.3, 2.3 Hz), 6.35 (1H, d, /= 10.4
Hz), 0.32 (6H, s). *C-NMR (CDCl;, 100 MHz) &: 151.1, 148.0, 136.5, 135.9, 134.6, 132.6, 126.7,
124.3, -4.1. HRMS (ESI) calcd for CioH11CISi: 195.0397 ([M+H]") found 195.0391 ([M+H]")

4g (a colorless oil, 80%, 15.6 mg, 0.0801 mmol) was prepared from 3g (23.7 mg,
/©5\> 0.100 mmol) by a general procedure C.
cl /SI\ "H-NMR (CDCl;, 400 MHz) §: 7.42 (1H, d, J = 2.1 Hz), 7.25 (1H, d, J = 10.3
49 Hz), 7.23 (1H, dd, J=8.0,2.1 Hz), 7.11 (1H, d, /= 8.0 Hz), 6.23 (1H, d, J=10.3
Hz), 0.29 (6H, s). *C-NMR (CDCl;, 100 MHz) &: 148.3, 147.5, 141.1, 133.2, 132.9, 131.8, 129.5,
125.1, -4.1. LRMS (EI) caled for CioH,1CISi: 217.0216 ((M+Na]") found 217.0211 ([M+Na]")

4j (a colorless oil, 42%, 7.4 mg, 0.0415 mmol) was prepared from 3j (20.2 mg,
/©5\> 0.100 mmol) by a general procedure C.
F P~ 'H-NMR (CDCl3, 400 MHz) &: 7.29 (1H, d, J = 10.5 Hz), 7.19 (1H, dd, J = 7.8,
0.9 Hz), 7.19 (1H, dd, J = 8.6, 7.8 Hz), 6.97 (1H, ddd, J = 8.6, 6.4, 0.9 Hz), 6.21
(1H, d, J=10.5 Hz), 0.31 (6H, s). ®C-NMR (CDCls, 100 MHz) &: 162.6 (J = 246 Hz), 148.3, 145.1,
141.7,131.8, 125.1, 118.8 (J=20 Hz), 115.9 (J = 22 Hz), -4.0. ’F-NMR (CDCls, 376 MHz) §: -111.6
(m). HRMS (APCI) calcd for CioH;1FSi: 179.0687 ((IM+H]") found 179.0684 ([M+H]")

4

5. Synthesis of enyne metathesis substrate 5 (general procedure D)

_ n-BuLi (1.1 eq.)
=—TMS (1.1 eq.) ¢l _
| Cul (3 mol%.) Ms oSi T ™S
R@i PdCIy(PPhs), (3 mol%) = (1.2 eq.) 4
R
Et;N/THF=1/1 0.5 M) R THF P
Br ,2h Br 78°Ctort, 2 h s
RUHCI(CO)(PPh3); =
(5 mol%) sat. KOH @\/
R
toluene (0.2 M) MeOH SN
reflux, 3 h rt, 10 min. 7N

5
To a solution of PdCl2(PPhs), (3 mol %), Cul (3 mol%) and an o-bromoiodobenze derivative (1.0
eq.) in EkN/THF=1/1 (0.5 M) was added trimethylsilylacetylene (1.1 eq.) at room temperature. After
the mixture was stirred at room temperature for 2 h, the mixture was filtrated through celite cake and

the solvent was evaporated under reduced pressure. The residue was subjected to column
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chromatography on neutral flash silica gel 60N to give an o-bromotrimethylsillylacetylene derivative.

To a solution of compound o-bromotromethylsillyacetylene derivative in THF (0.5 M) was added
dropwise 2.76 M n-BuLi in n-hexane (1.1 eq.) at -78 °C, After the mixture was stirred at -78 °C for 1
h, allylchlorodimethylsilane (1.2 eq.) was added dropwise to the mixture. The reaction mixture was
stirred at -78 °C for 1 h, and warmed to room temperature. The reaction was stopped with the addition
of IM HCl agq. to the reaction mixture and organic compound was extracted with CHCls. The organic
layer was dried over Na;SOy4, and the solvent was evaporated. The residue was subjected to column
chromatography on neutral flash silica gel 60N to give compound o-trimethylsillyacetylene-
dimethylallysillybenzene derivative.

To a solution of compound o-trimethylsillyacetylenedimethylallysillybenzene derivative in toluene
(0.2 M) was added RuHCI(CO)(PPh3)3 (5 mol%) and the mixture was refluxed for 3 h. After cooled
to room temperature, saturated KOH in MeOH was added to the reaction mixture and stirred for 10
minutes. The reaction was stopped with 1M HCl aq. and organic compound was extracted with CHCl;.
The organic layer was dried over Na;SO4, and the solvent was evaporated. The residue was subjected

to column chromatography on neutral flash silica gel 60N to give compound 5.

4 5a (a colorless oil, E/Z = 10/1, 40%, 397 mg, 1.98 mmol) was prepared from o-
N NG bromoiodobenzene (1.41 g, 5.00 mmol) by a general procedure D.
/N "H-NMR (CDCls, 400 MHz) §: 7.55-7.54 (2H, m), 7.33-7.33 (2H, m), 6.19 (1H,
5a

dq, J=20.0, 6.4 Hz), 5.99 (1H, d,J=20.0 Hz), 3.24 (1H, s), 1.90 3H, d, /= 6.4
Hz), 0.46 (6H, s). *C-NMR (100 MHz, CHCls) &: 147.1, 145.2, 137.6, 136.4, 131.9, 131.8, 131.0,
130.4, 88.3, 83.3, 25.8, 0.6. HRMS (EI) calcd for Ci3H6Si: 223.0919 ([M+Na]") found 223.0912
(IM+Na]")

MeO 4 12b (a colorless oil, £/Z = 10/1, 32%, 327 mg, 1.42 mmol) was prepared

\(>\/ from 3-bromo-2-iodoanisole (1.37 g, 4.39 mmol) by a general procedure
/Sii\f” D.

5b "H-NMR (CDCls, 400 MHz) §: 7.49 (1H, dd, J = 8.5, 5.3 Hz), 7.17 (1H,

dd, J=8.8,2.7 Hz), 6.97 (1H, ddd, J = 8.8, 8.5, 2.7 Hz), 6.18 (1H, dq, J
=18.3, 6.2 Hz), 5.90 (1H, dq, /= 18.3, 1.6 Hz), 3.80 (3H, s), 3.17 (1H, 5), 1.87 (3H, dd, J=6.2, 1.6
Hz), 0.43 (6H, s). *C-NMR (100 MHz, CHCL3) &: 163.0, 146.8, 139.2, 136.3, 132.4, 131.8, 121.6,
117.6, 88.2, 83.2, 58.2, 25.9, 0.9. HRMS (ESI) calcd for C14H3OSi: 231.1205 ([M+H]") found
231.1197 (IM+H]")
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é Sc (ayellow oil, £/Z=10/1, 44%, 505 mg, 2.19 mmol) was prepared from
2-bromo-3-iodoanisole (1.56 g, 5.00 mmol) by a general procedure D.
Me0/©\8<\ﬂd 'H-NMR (CDCls, 400 MHz) &: 7.47 (1H, d, J= 8.2 Hz), 7.03 (1H,d, J =
2.7 Hz), 6.81 (1H, dd, J = 8.2, 2.7 Hz), 6.18 (1H, dq, J = 18.4, 6.1 Hz),
5.94 (1H, dq, /= 18.4, 1.2 Hz), 3.81 (3H, s), 3.13 (1H, s), 1.87 (3H, dd, J
=6.1, 1.2 Hz), 0.43 (6H, s). *C-NMR (CHCls, 100 MHz) &: 159.0, 144.3, 144.2, 135.1, 128.7, 120.9,

119.4,113.4,85.2, 78.8,55.2, 22.8, -2.5. HRMS (ESI) calcd for C14H,5OSi: 231.1205 ([M+H]") found
231.1198 (IM+H]")

= 5d (a pale yellow oil, E/Z=10/1, 44%, 476 mg, 2.22 mmol) was prepared from
\©\/ 3-bromo-4-iodoluene (1.57 g, 5.00 mmol) by a general procedure D.
/\y" |
/S'\ H-NMR (CDCl3, 400 MHz) 8: 7.42 (1H, d,J=7.3 Hz), 7.39 (1H, s), 7.16 (1H,
5d d,J=17.3 Hz), 6.20 (1H, dq, J = 19.1, 6.1 Hz), 5.98 (1H, d, J = 19.1 Hz), 3.21
(1H, s), 2.34 (3H, s), 1.90 (3H, d, J = 6.0 Hz), 0.46 (6H, s). *C-NMR (CHCls, 100 MHz) : 143.9,
138.7, 138.6, 134.8, 134.1, 129.2, 129.0, 127.4, 85.4, 80.1, 22.9, 21.2, -2.3. HRMS (ESI) calcd for
C14H,5Si1:237.1075 ([M+Na]") found 237.1068 ([M+Na]")

é 5e (a yellow oil, E/Z = 10/1, 52%, 560 mg, 2.61 mmol) was prepared from 2-
o PN bromo-3-iodoluene (1.57 g, 5.00 mmol) by a general procedure D.
N "H-NMR (CDCl;, 400 MHz) §: 7.44 (1H, d, J= 7.8 Hz), 7.31 (1H, d, J = 1.4
Se Hz), 7.13 (1H,dd,J="7.8, 1.4 Hz), 6.19 (1H, dq, /= 18.3, 6.0 Hz), 5.97 (1H,

dq,J=18.3, 1.6 Hz), 3.18 (1H, s), 2.35 (3H, 5), 1.89 (3H, dd, J = 6.0, 1.6 Hz), 0.45 (6H, s). >*C-NMR
(CHCls, 100 MHz) &: 143.9, 141.9, 137.8, 135.3, 133.4, 129.6, 129.0, 124.4, 85.4, 79.6, 22.8, 21.7, -
2.4. HRMS (ESI) calcd for C14HsSi: 241.0825 ([M+Na]") found 241.0818 ([M+Na]")

F = 5f (a pale yellow oil, £/Z = 10/1, 17%, 186 mg, 0.851 mmol) was prepared
fi 2-b -5-11 iodob 1.50 5.00 ) b 1
A rom romo-5-fluoroiodobenzene ( g, mmol) by a genera
Si
PanN procedure D.
5f "H-NMR (CDCls, 400 MHz) &: 7.47 (1H, dd, J = 8.2, 6.4 Hz), 7.22 (1H, dd,

J=9.6,2.3 Hz), 7.02 (1H, ddd, J = 8.2, 8.2, 2.3 Hz), 6.18 (1H, dq, /= 19.2, 6.0 Hz), 5.92 (1H, dd, J
=19.2, 1.8 Hz),3.26 (1H, s), 1.88 (3H, dd, J= 6.0, 1.8 Hz), 0.44 (6H, s). "*C-NMR (100 MHz, CHCls)
5: 162.0 (J =248 Hz), 144.3, 137.9 (J = 4 Hz), 136.7 (J=9 Hz), 129.4 (J = 8 Hz), 128.7, 120.2 (J =
22 Hz), 115.4 (J= 19 Hz), 84.1, 81.2, 22.8, -2.4. °’F-NMR (CDCls, 283 MHz) &: -108.1 (m). HRMS
(ESI) caled for Ci3H,sFSi: 241.0825 ([M+Na]") found 241.0819 ([M+Na]")
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= 5¢g (a pale yellow oil, E/Z=3/1, 13%, 143 mg, 0.655 mmol) was prepared from
/@\/ 2-bromo-4-fluoroiodobenzene (1.50 g, 5.00 mmol) by a general procedure D.
F /S(\’M "H-NMR (CDCls, 300 MHz) 6: 7.49 (1H, dd, J = 8.6, 5.3 Hz), 7.17 (1H, dd, J

59 = 8.6, 2.8 Hz), 7.00-6.94 (1H, m), 6.19 (1H, dq, J = 18.4, 6.2 Hz), 5.91 (1H,
dq, J=18.4,1.6 Hz), 3.18 (1H, s), 1.88 (3H, dd, J = 6.2, 1.6 Hz), 0.43 (6H, s). *C-NMR (100 MHz,
CHCl) o: 161.9 (J = 250 Hz), 145.8 (/=5 Hz), 144.8, 135.5 (/=8 Hz), 128.0, 123.1, 121.4 (/=20
Hz), 115.7 (J = 22 Hz), 84.2, 80.0, 22.7, -2.8. Y’F-NMR (CDCl;, 283 MHz) §: -107.7 (m). HRMS

(ESI) caled for Ci3HsFSi: 241.0825 ([M+Na]") found 241.0818 ([M+Na]")

6. Synthesis of enyne metathesis compound 6a

=
©\// Grubbs 1 (5 mol%)
Si7Xx#"  CHCls (0.005 M)
7N reflux, 2 h

5a
To a solution of 5a (20.0 mg, 0.100 mmol) in CHCl; (2 mL, 0.05 M) was added Grubbs II (4.2 mg, 5

mol%) and the mixture was refluxed for 2 h. The solvent was evaporated and the residue was subjected
to column chromatography on neutral flash silica gel 60N to give 6a (a pale yellow oil, 60%, 12.1 mg,
0.0604 mmol, £/Z = 4:1). '"H-NMR (CDCls, 400 MHz) &: 7.53 (1H, dd, J = 6.6, 1.2 Hz), 7.45 (1H, d,
J=1.3Hz),7.35(1H,ddd, J=17.8,7.3,1.2 Hz), 7.24 (1H, dd, /= 7.8, 6.6 Hz), 6.54 (1H, dq, /= 15.6,
1.2 Hz), 6.31 (1H, dq,J = 15.6, 6.5 Hz), 6.21 (1H, s), 1.91 (3H, dd, J= 6.5, 1.2 Hz), 0.30 (6H, s). *C-
NMR (CDCls, 100 MHz) 8: 156.34, 148.95, 140.18, 131.81, 130.11, 129.60, 127.19, 126.81, 125.15,
121.47, 18.82, -3.79 HRMS (APCI) calcd for Ci3H;6Si: 201.1094 ((M+H]") found 201.1090 ([M+H]")

7. Synthesis of polycyclic compound 7 (general procedure E)

o)
| ©
= Grubbs Il <§
R (5 mol%) o (3ea) DDQ(3.0eq.)
/s(\/ CHCl3 (0.005 M) toluene (0.2 M)
reflux, 2 h reflux, 3 h reflux, 2 h
5 6 7

To a solution of 5 in CHCl; (0.005 M) was added Grubbs II (5 mol%) and the mixture was reflux for
2 h. After the solvent was evaporated, the residue was dissolved in toluene (0.2 M). Then maleic
anhydride (3.0 eq.) was added to the mixture and the mixture was reflux for 3 h. 2,3-dichloro-5,6-
dicyano-p-benzoquinone (3.0 eq.) was added to the reaction mixture and the mixture was reflux for 3

h. The solvent was evaporated and the residue was subjected to column chromatography on neutral
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flash silica gel 60N to give 7.

7a (a white solid, 52%, 15.3 mg, 0.0520 mmol) was prepared from 5a (20.0

o mg, 0.100 mmol) by a general procedure E.
O O 'H-NMR (CDCls, 400 MHz) &: 7.98 (1H, s), 7.92 (1H, d, J = 7.9 Hz), 7.73
o)
Si— (1H,d,J=7.0Hz), 7.52 (1H, dd,J=7.9, 7.0 Hz), 7.43 (1H, dd, /= 7.0, 7.0
0]
a

/ 7 Hz),2.78 (3H, s), 0.56 (6H, s). "*C-NMR (100 MHz, CHCl3) §: 164.7, 163.8,

156.3, 145.0, 142.6, 141.4, 136.9, 136.6, 133.5, 130.7, 129.8, 128.7, 126.5,

122.4, 18.4, -4.3 HRMS (MALDI-TOF) caled for Ci7H;503Si: 295.0785 ([IM+H]"), found 295.0785
(IM+H]"). m.p. >250 °C (recrystallized from CHCls, a white column).

o 7b (a yellow solid, 35%, 15.3 mg, 0.0520 mmol) was prepared from
MeO O 5b (23.0 mg, 0.100 mmol) by a general procedure E.
O Si O IHNMR (CDCl3, 400 MHz) 6: 7.92 (1H, s), 7.64 (1H, d, J = 7.8 Hz),
/ 0
7b

7.42 (1H, d, J= 2.3 Hz), 6.99 (1H, dd, J = 7.8, 2.3 Hz), 3.92 (3H, s),

2.78 (3H, s), 0.53 (6H, s). *C-NMR (100 MHz, CHCl3) &: 164.6, 163.7,
162.1, 155.9, 146.9, 142.4, 138.0, 136.4, 134.5, 132.0, 128.6, 126.5, 115.4, 108.4, 55.4, 18.3, -4.1
HRMS (MALDI-TOF) calcd for CisH;604Si: 324.0812 ((IM+H]"), found 324.0805 ([M+H]"). m.p.
241.0-242.0 °C (recrystallized from CHCIs, a pale yellow column).

7c¢ (an orange solid, 48%, 15.7 mg, 0.0484 mmol) was prepared from
O O 5¢(23.0 mg, 0.100 mmol) by general procedure E.

O o 'H-NMR (CDCls, 500 MHz) 8: 7.85 (1H, s), 7.84 (1H, d, J = 8.6 Hz),
MeO A= 722 (1H, d, J = 2.6 Hz), 7.02 (1H, dd, J = 8.6, 2.6 Hz), 3.90 (3H, s),
7c 0.55 (6H, s). 3C-NMR (125 MHz, CHCL) &: 164.8, 163.8, 161.1,

156.3, 143.6, 142.6, 137.6, 136.5, 135.9, 127.6, 125.2, 123.8, 118.2, 116.2, 55.5, 18.3, -4.4 HRMS
(MALDI-TOF) calcd for Ci1sH1604Si: 324.0812 ([M+H]"), found 324.0820 ([M+H]"). m.p. >250 °C
(recrystallized from CHCls, an orange needle).

7d (an orange solid, 24%, 7.3 mg, 0.0237 mmol) was prepared from 5d
o (21.8 mg, 0.100 mmol) by a general procedure E.
O O 5 "H-NMR (CDCls, 400 MHz) &: 7.98 (1H, s), 7.75 (1H, s), 7.62 (1H, d, J =
/Si\ I 7.3 Hz), 7.26 (1H, d, J = 7.3 Hz), 2.78 (3H, s), 2.47 (3H, s), 0.53 (6H, s).
7d BC-NMR (100 MHz, CHCI;) &: 164.7, 163.8, 163.8, 162.2, 156.0, 156.0,
147.0, 142.5, 138.1, 136.5, 134.6, 132.1, 128.7, 126.6, 115.5, 108.5, 55.5,

18.4, -4.0. HRMS (MALDI-TOF) calcd for C1sH;705Si: 309.0942 ([M+H]"), found 309.0940 ([M +
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H]"). m.p. 249.0-250.0 °C (recrystallized from CHCl3, a yellow column).

7e (an orange solid, 21%, 6.5 mg, 0.0211 mmol) was prepared from Se
O © (21.8 mg, 0.100 mmol) by a general procedure E.

O sl O 'H-NMR (CDCls;, 400 MHz) &: 7.93 (1H, s), 7.80 (1H, d, J = 7.8 Hz), 7.54

/7e (o] (1H,d,J=1.4Hz), 7.33 (1H, dd, /= 7.8, 1.4 Hz), 2.77 (3H, s), 2.43 (3H,

s), 0.54 (6H, s). >*C-NMR (100 MHz, CHCl5) 8: 164.7, 163.8, 156.4, 142.5,

142.4,141.4,139.9,136.5,136.5, 134.1, 131.4,128.2, 126.0, 122.2,21.5, 18.3, -4.4. HRMS (MALDI-

TOF) caled for CisHicO3Si: 308.0863 ([M+H]"), found 308.0863 ([M+H]"). m.p. >250 °C
(recrystallized from CHCls, a yellow needle).

7f (a white solid, 39%, 12.2 mg, 0.0391 mmol) was prepared from 5f (21.8

. O O mg, 0.100 mmol) by a general procedure E.
O o "H-NMR (CDCl3, 500 MHz) 8: 7.91 (1H, s), 7.68 (1H, dd, J=7.9, 5.5 Hz),
/Si\ 5 7.58 (1H, dd, J = 10.5, 2.3 Hz), 7.14 (1H, ddd, /= 9.0, 7.9, 2.3 Hz), 2.79
7f (3H, s), 0.55 (6H, s). *C-NMR (125 MHz, CHCl5) §: 165.1 (J = 247 Hz),
164.4,163.5,154.9,147.6 (J=8 Hz), 142.7, 137.5, 136.5, 135.4, 135.0 (/=8 Hz), 128.9, 126.9, 116.8
(J=20Hz), 109.7 (J =21 Hz), 18.3, -4.4 YF-NMR (376 MHz, CHCl;) &: -105.1 (ddd, J = 10.5, 9.0,
5.5) HRMS (MALDI-TOF) calcd for Ci7H1405FSi: 313.0691 ([M+H]"), found 313.0689 ([M+H]").

m.p. 249.0-250.0 °C (recrystallized from CHCl3, a white column).

7¢g (a white solid, 38%, 11.8 mg, 0.0379 mmol) was prepared from Sg

O ° (21.8 mg, 0.100 mmol) by a general procedure E.
. O /Si\ © "H-NMR (CDCl3, 400 MHz) 8: 7.91 (1H, s), 7.89 (1H, dd, J= 8.7, 4.6 Hz),
7 0 7.39 (1H, dd, J= 7.6, 2.5 Hz), 7.19 (1H, ddd, J = 8.7, 8.7, 2.5 Hz), 2.78
(3H, s), 0.56 (6H, s). *C-NMR (100 MHz, CHCl;) §: 164.3 (J= 201 Hz),
164.6,163.6, 155.3, 144.5 (J=5 Hz), 142.8, 140.8, 136.6, 136.2, 128.4, 126.1, 124.1 (/=6 Hz), 120.0
(J=16 Hz), 117.6 (J = 18 Hz), 18.3, -4.5 "F-NMR (376 MHz, CHCl3) §: -106.5 (ddd, J = 8.7, 7.6,

4.6 Hz) HRMS (MALDI-TOF) calcd for C17H;405FSi: 313.0691 ([M + H]"), found 313.0700 ([M +

9

H]"). m.p. >250 °C (recrystallized from CHCl3, a yellow column).
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8. Synthesis of carbide complex

To a solution of 1b (63.7 mg, 0.300 mmol) in CHCI3 (2 mL, 0.05
M) was added Grubbs II (84.9 mg, 0.100 mmol) and the mixture
was heated for 2 h at 45 °C. The solvent was evaporated and the
residue was subjected to column chromatography (n-
hexane/AcOEt = 20/1) on neutral flash silica gel 60N to give
carbide complex (an orange solid, 34%, 26.4 mg, 0.0343 mmol).

'H-NMR (CDCls, 400 MHz) 5: 6.95 (2H, s), 6.89 (2H, s), 4.10-4.04 (4H, m), 2.54 (6H, s), 2.49 (6H,
s),2.34-2.29 (3H, m), 2.29 (3H, s), 2.24 (3H, ), 1.88-1.86 (6H, m), 1.67-1.60 (6H, m), 1.19-1.12 (12H,

m).

9. NMR chart
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single pulse decoupled gated NOE
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single pulse decoupled gated NOE
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2c

single pulse decoupled gated NOE

«03-OMe CM_carbon-1-1.jdf

ags = &
SE5 2 s
AL & B
TEe i f
=g " H
ENSS a A
i
I
I
I
I
Hi
|
I
"
! o
\\\\‘\\\\‘\\\ 1T \\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0.0
single_pulse
“4-OMe CM _proton-1-1.jdf
GOt eI aE e NS TN NS T T ol o i
SRl oaZeig8oning8iccgisss S B a
EET xRS SRR T BRI 82as a aEa
E28XE3C8RARR3IIFII0EIRLxenT & faE
FEENERERERRNEERN NN G886 88 883 “ Sles

i

18

S24

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

3-OMe CM_carbon-1-1.jdf
single pulse decoupled gated NOE
2019-01-13 18:22:01

e}

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
1486
1.0433 sec
2.0000 sec
3.17 usec
1H
192¢
CDCL3
77.10 ppm
0.12 Hz
60

4-OMe CM_proton-1-1.jdf
single_pulse
2019-01-13 19:43:00

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
8

2.1837 sec
2.0000 sec
7.25 usec
H
18.8¢
CDCL3
7.26 ppm
0.12 Hz
34



2d

single pulse decoupled gated NOE
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NHNCTNAT AN O — =S o coun
R e S - 3 2848 =
SERIISSSISREREERY 229g s
SERTLIRIEZ2R 2258 I3 3
NN SS RS E N NS S Cee

FERAAAaRaAdBISSSSS NN o

| I

H

1

]

1

I

| |
PPM

HH‘HH‘\\H‘HH‘HH‘HH‘HH‘\H\‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘\\H‘HH‘HH‘HH‘HH‘HH‘HH

10.0 0.0

single_pulse
EA\C™

o
@
&
=)

8.0571

7.8589
1.5455
0.3683

k)
I
N
=~

=

EHT e
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-10.0 -20.0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

2-CI CM_carbon-1-1.jdf
single pulse decoupled gated NOE
2019-01-23 23:56:22

o}

carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
32767
39308.18 Hz
748

0.8336 sec
2.0000 sec
3.27 usec
H
20.4c¢
CDCL3
77.10 ppm
0.12 Hz
60

3-CI CM_proton-1-1.jdf
single_pulse
2019-01-24 00:37:04
IH
proton.jxp
500.16 MHz
2.41 KHz
6.01 Hz
16384
9384.38 Hz
16

1.7459 sec
1.0000 sec
6.50 usec
1H
20.5¢
CDCL3
7.26 ppm
0.12 Hz
42
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204

2¢g

single pulse decoupled gated NOE

76.8425

-2.4592

|

1
i
"

100 0.0

PPM
T T T [T T[T T[T T[T T T [T T [T [T [T T[T T[T T [ TT T T oI ToeT

.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 30.0 20.0 -10.0 -20.

single_pulse
“04-CICM_proton-1-1.jdf

EAC™

8.0768
7.8860

=t
R
=8 F
R KR Re
[N

L

—— 0.5409
T 04204

6.29
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

3-Cl CM_Carbon-1-1,jdf
single pulse decoupled gated NOE
2019-01-24 00:40:07

e}

carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
32767
39308.18 Hz
1200

0.8336 sec
2.0000 sec
3.27 usec
1H
20.8¢
CDCL3
77.10 ppm
0.12 Hz
60

4-CI CM_proton-1-1.jdf
single_pulse
2019-01-22 01:24:45

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
10000.00 Hz
16

1.6384 sec
2.0000 sec
7.25 usec
H
195¢
CDCL3
7.26 ppm
0.12 Hz
36
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2h

single pulse decoupled gated NOE

EAC_ @ _*4-CICM_carbon-1-1.jdf
SocayANE-—yCoodnnL oD oo DFILE ~ 4-CI CM_carbon-1-1 jdf
2%2zEa35Es g ghangg z IsE 2 COMNT single pulse decoupled gated NOE
R e T2 N DATIM  2019-01-22 01:27:30
Ioaoaooadddaaadadd ce b OBNUC 13C

EXMOD carbon.jxp
OBFRQ 100.53 MHz
OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32767
FREQU 31407.04 Hz
SCANS 193
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.17 usec
IRNUC 1H
CTEMP 195¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60
I
H‘
[
Il
! I
1
I
I
il
PPM
HH‘HH‘\\H‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘\\H‘HH‘HH‘HH‘HH‘HH‘HH
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 30.0 20.0 100 00 -10.0 -20.
single_pulse
DFILE OAc_proton-1-1.jdf
SBEORRGIgLnESs 2Ry B 2 COMNT  single pulse
EIsSnSazdgLEERR NS 2 = DATIM 2019-10-21 00:33:29
Sxx®3EnIIIIIAS3a38w = @ OBNUC  IH
PR I N M ~ s
EXMOD  proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
\%\H\\\H‘&V H M OBFIN 7.29 Hz
POINT 16384
FREQU 7503.00 Hz
SCANS 16
ACQTM 2.1837 sec
PD 2.0000 sec
PWI 7.25 usee
IRNUC 1H
CTEMP 19.7¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40
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2h

single pulse decoupled gated NOE

N DFILE OAc_carbon- 1- 1.jdf
o TheonermemotasT® @ - = COMNT  single pulse decoupled gated NOE
2 R N R e Sriai e 34 5 EY DATIM 2019-10-21 04:17:10
“ nySaEEaNSnnInTer TER IS S OBNUC  13C
2 PISNICOSERRSRSSS NS = o EXMOD carbon.jxp
- InnEnatniahatniaiat i OBFRQ 100.53 MHz
OBSET 5.35 KHz
OBFIN 5.86 Hz
POINT 32767
FREQU 31407.04 Hz
SCANS 4096
ACQTM 1.0433 sec
PD 1.0000 sec
PWI 3.17 usec
IRNUC 1H
CTEMP 19.9 ¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60
[N
I
1
I
I
i W“ n
\\\\\\\\\\\\‘\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\\\pp“
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0.0 -20.0
21
single_pulse
DFILE COMe _proton-1- 1.jdf
FR2TRIESS RN EES TSRSz s 22 COMNT  single pulse
S ZECETIINLaSSISRE8aIER H se DATIM 2019-10-21 00:39:54
SaaxeeesiennnnnIIIAS AR 2 o OBNUC  1H
B O I P P v R v ~ Ss
EXMOD  proton.jxp

OBFRQ 399.78 MHz

OBSET 4.19 KHz

OBFIN 7.29 Hz
POINT 16384

FREQU 7503.00 Hz
SCANS 16
ACQTM 2.1837 sec
PD 2.0000 sec
PWI 7.25 usee
IRNUC 1H
CTEMP 19.6 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 46
o
g
=
S
<
a5 =|
e 2
s
H
&
s (| = ® w
< = a2
=] = s s
f {
) L
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\‘\\\\‘py1
1000 9.0 8.0 6.0 4.0 3.0 2.0 1.0 0.0
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single pulse decoupled gated NOE

s 2ESz28S L= =94 2 S
S ARRSEIe EE 5 = H
s ISERARS NI NS s “
I
I
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rTr T rrrryrrrr 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 TppM
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single_pulse
correxr—xocmsoummAnresa=Sa o o W
ERIE3F3IciSSs238598828z28¢8 1S 2 egen
SRS S EESSE2S238882328 = z 5328
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o
g
I
I
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.0 9.0 8.0 6.0 0 4.0 3.0 2.0 Lo 0.0
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COMe_carbon- 1-1.jdf
single pulse decoupled gated NOE
2019-10-21 06:41:56
13C
carbon. jxp
100.53 MHz
5.35 KHz
5.86 Hz
32767
31407.04 Hz
4096
1.0433 sec
1.0000 sec
3.17 usee
1H
19.9 ¢
CDCL3
77.10 ppm
0.12 Hz
60

CO2Me _proton-2- 1.jdf
single_pulse
2019-10-17 16:53:36
1H

proton.jxp
500.16 MHz
2.41 KHz
6.01 Hz
32767
9384.38 Hz
10
3.4918 sec
2.0000 sec
6.50 usec
1H
19.8 ¢
CDCL3
7.26 ppm
0.12 Hz
38



2]

single pulse decoupled gated NOE

; DFILE CO2Me_Carbon- 1- 1.jdf
= czsos sr-rerom wpo COMNT  single pulse decoupled gated NOE
2 Z28%R 3382332 SRS E § DATIM 2019-10-18 03:40:22
a a0vew= Sn=EqnTe aER = 2 OBNUC  13C
g 3ITERE AAESRSSS 1N @ o EXMOD  carbon.jxp
OBFRQ 125.77 MHz
OBSET 7.87 KHz
OBFIN 4.21 Hz
POINT 32767
FREQU 39308.18 Hz
SCANS 1024
ACQTM 0.8336 sec
PD 4.0000 sec
PWI 3.27 usee
IRNUC 1H
CTEMP 204 ¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 56
I
I
i
|
J
4
\\\\\\\\‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\pp“
200.0 180.0 160.0 140.0 120.0 100.0 80.0 60.0 40.0 20.0 0.0
single_pulse
; DFILE NO2 2 proton-1- 1.jdf
I3 o deb b PR SR b e bh By COMNT  single pulse
I R b Ao R R S Qb e N SHSoS DATIM 2019-10-21 00:26:48
NammmSwEzE e eeRun NN nn TS AR B0® 0T OBNUC  1H
B R N N N A N S Bt P
EXMOD  proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16384
FREQU 7503.00 Hz
SCANS 16
ACQTM 2.1837 sec
PD 2.0000 sec
PWI 7.25 usee
IRNUC 1H
CTEMP 19.8 ¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 44
o
y
I
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\‘\\\\‘py1
1000 9.0 8.0 6.0 0 4.0 3.0 2.0 1.0 0.0
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21

single pulse decoupled gated NOE
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NO2 2_carbon- 1-1.jdf
single pulse decoupled gated NOE
2019-10-21 00:47:55
13C
carbon. jxp
100.53 MHz
5.35 KHz
5.86 Hz
32767
31407.04 Hz
6000
1.0433 sec
1.0000 sec
3.17 usee
1H
19.8 ¢
CDCL3
77.10 ppm
0.12 Hz
60

NHBoc_proton- 2- 1.jdf
single_pulse
2019-10- 18 01:52:04
H

proton.jxp
500.16 MHz
2.41 KHz
6.01 Hz
32767
9384.38 Hz
16
3.4918 sec
2.0000 sec
6.50 usec
1H
202 ¢
CDCL3
7.26 ppm
0.12 Hz
38
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single pulse decoupled gated NOE

3a

womamememommgzrozan cuwwmlos ® S
JEIESS2303REg33aT eGdEs S &
CradEtdsaannsaade ke e 3 I
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single_pulse

E:\C_@"_*}4-OMe RCM sub._proton-1-1.jdf

126

600

2.87

S33

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

NHBoc_Carbon-2- 1.jdf
single pulse decoupled gated NOE
2019-10- 18 05:28:59
13C
carbon. jxp
125.77 MHz
7.87 KHz
4.21 Hz
32767
39308.18 Hz
2048
0.8336 sec
4.0000 sec
3.27 usee
1H
20.6 ¢
CDCL3
77.10 ppm
0.12 Hz
60

4-OMe RCM sub._proton-1-1.jdf
single_pulse
2019-01-28 16:16:18

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
10000.00 Hz
16

1.6384 sec
2.0000 sec
7.25 usec
H
18.8¢
CDCL3
7.26 ppm
0.12 Hz
40
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single pulse decoupled gated NOE

EA\C™ jdf

DFILE ~ 4-Ome RCM sub._carbon-1-1.jdf
COMNT single pulse decoupled gated NOE
DATIM  2019-01-29 01:07:35

OBNUC b
EXMOD carbon.jxp
OBFRQ 100.53 MHz

2.6258

T 110.7094

1000
76.7758
55.1133

77.4146
-0.0252

2
@
=
]

o}

__— 114.8569

OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32767
FREQU 31407.04 Hz
SCANS 1304
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.17 usec
IRNUC 1H

CTEMP 189¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60

L ‘

PPM
IR RN N R R RN RN RN RN RN RN AR RN AR AR RN N RRRRR AR
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 30.0 200 100 0.0 -100 -20.0

3b

single_pulse
+13-OMe RCM sub. proton-1-1.idf

DFILE ~ 3-OMe RCM sub._proton-1-1.jdf

o Do o oy e
33 2 3 § A 2 i COMNT single_pulse
“en ZIZZZIiZ Sdoc DATIM  2019-01-28 16:24:59
OBNUC 1H
EXMOD proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
a POINT 16384
& FREQU 10000.00 Hz
SCANS 16
ACQTM 1.6384 sec
PD 2.0000 sec
PW1 7.25 usec
IRNUC 1H
CTEMP 19.0¢c
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 38

10

275

PPM
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single pulse decoupled gated NOE

EAC +413-Ome RCM sub._carbon-1-1.jdf
o

5 57 3 2

' =8 @ = =

lu\_‘ =S v a <

o NSNS b4 a >

I
I

‘ “ ‘\ . . J
PPM
HH‘HH‘\H\‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH‘HH
200.0 190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 900 80.0 700 600 50.0 40.0 30.0 20.0 10.0 00 -10.0 -20.

3c

single_pulse
aeToe
SRTRS
IFIRZE
SEsSca

94

3.60
2.83
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

3-Ome RCM sub._carbon-1-1.jdf
single pulse decoupled gated NOE
2019-01-28 23:37:30

e}

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
1600
1.0433 sec
2.0000 sec
3.17 usec
1H
192¢
CDCL3
77.10 ppm
0.12 Hz
60

5-OMe RCM sub._proton-1-1.jdf
single_pulse
2019-02-04 23:41:18

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
10000.00 Hz
16

1.6384 sec
1.0000 sec
7.25 usec
H
19.0¢
CDCL3
7.26 ppm
0.12 Hz
32
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single pulse decoupled gated NOE

EAC” @ *4\5-OMe RCM sub._carbon-1-1.jdf

§ GCESEEE3izE 282 E: E: g

< SYIon v o ae TEE B & 3

z 3EnfEsazd ffe ¢ = 9

|
L ol
"

PPM
R RN R RN ER R RN RN RN R LR LR RN RN AR RN EA RN AR RN AR AR R
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 30.0 20.0 100 00 -10.0 -20.

3d

single_pulse

E:NMR\6-OMe RCM sub._proton-1-1.jdf

DFILE ~ 5-OMe RCM sub._carbon-1-1.jdf
COMNT single pulse decoupled gated NOE
DATIM = 2019-02-04 23:43:58

OBNUC b
EXMOD carbon.jxp
OBFRQ 100.53 MHz

o}

OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32767
FREQU  31407.04 Hz
SCANS 2892
ACQTM  1.0433 sec
PD 2.0000 sec
PWI1 3.17 usee
IRNUC  1H

CTEMP 192¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12Hz
RGAIN 60

2.94

~— 099
— 100

DFILE  6-OMe RCM sub._proton-1-1.jdf
COMNT single_pulse
DATIM  2019-06-17 12:15:41
OBNUC 1H
EXMOD proton.jxp
OBFRQ ~ 500.16 MHz
2.41 KHz
6.01 Hz
32767
12525.05 Hz
16
2.6162 sec
1.0000 sec
6.50 usec
1H
202¢
cpCL3
7.26 ppm
0.12 Hz
RGAIN 34

PPM
[T T T T[T T[T [T T[T T T T [T T[T [T T [ TOT T[T T T[T [T [ TTT T[T [T T[T T
95 9.0 85 8.0 15 70 65 6.0 55 50 45 4.0 35 30 25 20 15 10 05 0.0
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3d

single pulse decoupled gated NOE

E:ANMR\6-OMe RCM sub._Carbon-1-1.jdf
3 ] DFILE  6-OMe RCM sub._Carbon-1-1.jdf

COMNT single pulse decoupled gated NOE

U.8983

DATIM  2019-06-17 12:18:53
OBNUC 13C
EXMOD carbon.jxp
125.77 MHz
7.87 KHz
421 Hz
32767
39308.18 Hz

164.7858
164.6523
109.2537|
71.3575
77.3098
77.1000
76.8520
55.3240
55.2763
22.6934
18.9353

f

327 usec
1H

207¢
CDpCL3

77.10 ppm

0.12 Hz
RGAIN 60

J

PPM
[N R R R R RN RN RN RN R AR RN R RN AR RN RN R RN RN AR RN
2000 1900 1800 170.0 160.0 150.0 140.0 1300 1200 1100 100.0 90.0 80.0 70.0 60.0 500 40.0 30.0 200 10.0 0.0  -10.0 -20.0

3e

single_pulse
o Co®mA— IOl DFILE  3-Cl RCM sub._proton-1-1,jdf
G303 hISRIIRa2EY COMNT single_pulse
2X8RLEEIT LT RGRZS
- B i - SoEocoad

DATIM  2019-01-28 16:03:06
OBNUC 1H

EXMOD proton.jxp

OBFRQ 399.78 MHz

OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16384
FREQU 10000.00 Hz
SCANS 16
ACQTM 1.6384 sec
PD 2.0000 sec
PW1 7.25 usec
IRNUC 1H

CTEMP 189¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 40

585

3.13

06
05

098
— 093
— 095
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3e

single pulse decoupled gated NOE
E:\C

*9\3-CI RCM sub._carbon-1-1.jdf

DFILE  3-CI RCM sub._carbon-1-1.jdf
COMNT single pulse decoupled gated NOE
DATIM  2019-01-29 22:27:18

OBNUC

EXMOD carbon.jxp

OBFRQ 100.53 MHz

774242
K
76.7854
227815
-0.7499

OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32767
FREQU 31407.04 Hz
SCANS 2048
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.17 usec
IRNUC 1H

CTEMP 189¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60

PPM
T T T T [T T[T T [T T T [T [T T[T [T [ TT T[T T T[T T[T T[T T
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 30.0 200 100 0.0 -100 -20.0

3f

single_pulse

DFILE  4-CI RCM sub._proton-1-1 (2).jdf
COMNT single_pulse

DATIM  2018-11-20 12:05:22

OBNUC 1H

EXMOD proton.jxp

OBFRQ 500.16 MHz

OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 16
ACQTM 1.7459 sec
PD 1.0000 sec
PW1 6.50 usec
IRNUC 1H

CTEMP 20.6¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 34

3.1

1.08

h%
1.12
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204

3g

single pulse decoupled gated NOE

+4-CI RCM sub._Carbon-1-1 (2).jdf

71.3575

1606
76.8520

22.7888

-0.2940

PPM
IR RN N R R RN RN RN RN RN RN AR RN AR AR RN N RRRRR AR
.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 30.0 20.0

100 0.0 -10.0 -20.0

single_pulse
“4\5-CI RCM sub._proton-1-1.jdf
STUSIZES S3tE 2 &E =25
ca220ESE LOSFe @ 8% S=3
BREEOS MY ®xe®LX & I0 any
G A A e 6 —=== = cS< ScSd

i

3.20

£
A=

6.34

S39

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

4-CI RCM sub._Carbon-1-1 (2).df
single pulse decoupled gated NOE
2018-11-20 12:08:24

o}

carbon.jxp
125.77 MHz
7.87 KHz
4.21 Hz
32767
39308.18 Hz
287

0.8336 sec
2.0000 sec
3.27 usec
H
2l.1¢
CDCL3
77.10 ppm
0.12 Hz
60

5-C1 RCM sub._proton-1-1.jdf'
single_pulse
2019-01-28 15:49:09

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
10000.00 Hz
16

1.6384 sec
2.0000 sec
7.25 usec
H
18.6¢
CDCL3
7.26 ppm
0.12 Hz
46



3g

single pulse decoupled gated NOE

EA\C™

“4\S-CI RCM sub._Carbon-1-1.jdf

204

77.4146
76.7854
22.8006
-1.3410

f

3h

PPM
T T T [T T T[T T T T T [T T [T [T [T T[T IO T [T T T[T
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
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SCANS
ACQTM
PD

PWI1
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SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

5-CI RCM sub._Carbon-1-1.jdf
single pulse decoupled gated NOE
2019-01-30 00:17:52

o}

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
602

1.0433 sec
2.0000 sec
3.17 usec

3-F RCM sub._proton-1-1.jdf
single_pulse
2019-01-31 21:00:29

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
10000.00 Hz
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1.6384 sec
2.0000 sec
7.25 usec
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single pulse decoupled gated NOE
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

3-F RCM sub._carbon-1-1.jdf
single pulse decoupled gated NOE
2019-01-31 21:03:15

e}

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
1892
1.0433 sec
2.0000 sec
3.17 usec
1H
19.1¢
CDCL3
77.10 ppm
0.12 Hz
60

3-F RCM sub._single_pulse-1-1.jdf
single_pulse
2019-02-02 00:55:12

9F

single_pulse.jxp
376.17 MHz
1.05 KHz
3.93 Hz
131071
189393.94 Hz
17

0.6921 sec
5.0000 sec
7.80 usec

-156.90 ppm
0.12Hz
42
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

4-F RCM sub._proton-1-1.jdf
single_pulse
2019-01-28 16:09:59
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proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
10000.00 Hz
16

1.6384 sec
2.0000 sec
7.25 usec

4-F RCM sub._Carbon-1-1jdf
single pulse decoupled gated NOE
2019-01-30 22:31:15

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
2307
1.0433 sec
2.0000 sec
3.17 usec
1H
192¢
CDCL3
77.10 ppm
0.12 Hz
60
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
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OBFIN
POINT
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SCANS
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RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

4-F RCM sub._single_pulse-1-1.jdf
single_pulse
2019-01-31 00:34:46

9F

single_pulse.jxp
376.17 MHz
1.05 KHz
3.93 Hz
131071
189393.94 Hz
9

0.6921 sec
5.0000 sec
7.80 usec
19F
189¢
CDCL3
-156.90 ppm
0.12 Hz
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5-F RCM sub._proton-1-1.jdf
single_pulse
2019-02-01 22:42:41
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7.29 Hz
16384
10000.00 Hz
16
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CDCL3
7.26 ppm
0.12 Hz
38
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single pulse decoupled gated NOE
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DFILE
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POINT
FREQU
SCANS
ACQTM
PD
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DFILE
COMNT
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EXMOD
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5-F RCM sub._carbon-1-1.jdf
single pulse decoupled gated NOE
2019-02-01 22:45:24
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carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
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1.0433 sec
2.0000 sec
3.17 usec
1H
18.8¢
CDCL3
77.10 ppm
0.12 Hz
60

5-F RCM sub._single_pulse-1-1.jdf
single_pulse
2019-02-02 01:03:05
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single_pulse.jxp
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1.05 KHz
3.93 Hz
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189393.94 Hz
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5.0000 sec
7.80 usec
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0.12Hz
44
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

4-OMe RCM_proton-1-1.jdf
single_pulse
2018-12-08 20:43:26

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
16

2.1837 sec
1.0000 sec
7.25 usec
H
19.1¢
CDCL3
7.26 ppm
0.12 Hz
28

4-OMe RCM_carbon-1-1.jdf
single pulse decoupled gated NOE
2018-12-08 20:46:12

o}

carbon.jxp
100.53 MHz
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32767
31407.04 Hz
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1.0433 sec
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DFILE
COMNT
DATIM
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OBFRQ
OBSET
OBFIN
POINT
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SCANS
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PD
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CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
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OBNUC
EXMOD
OBFRQ
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OBFIN
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FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

3-OMe RCM_proton-2-1.als
single_pulse
2019-05-09 17:31:11
H
proton.jxp
500.16 MHz
2.41 KHz
6.01 Hz
26214
10020.04 Hz
16

2.6162 sec
2.0000 sec
6.50 usec
1H
18.1¢c
CDCL3
7.26 ppm
0.12 Hz
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3-OMe RCM_Carbon-2-1.als
single pulse decoupled gated NOE
2019-05-09 17:34:40
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carbon.jxp
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0.8336 sec
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3.27 usec
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18.6¢
CDCL3
77.10 ppm
0.12 Hz
60
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

5-OMe RCM_proton-1-1.jdf
single_pulse
2018-12-08 20:55:01
H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
16

2.1837 sec
1.0000 sec
7.25 usec
H
19.1¢
CDCL3
7.26 ppm
0.12 Hz
32

5-OMe RCM_Carbon-1-1.jdf
single pulse decoupled gated NOE
2018-12-08 20:57:40

o}

carbon.jxp
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60
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DFILE  6-OMe RCM_proton-1-1.jdf
COMNT single_pulse
DATIM  2019-05-30 21:00:08
OBNUC 1H
EXMOD proton.jxp
OBFRQ ~ 500.16 MHz
OBSET 241 KHz

6.01 Hz

32767
12525.05 Hz

16

2.6162 sec

1.0000 sec

6.50 usec

199¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 38

DFILE  6-OMe RCM_Carbon-1-1,jdf
COMNT single pulse decoupled gated NOE
DATIM  2019-05-30 21:03:16
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EXMOD carbon.jxp
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OBSET 7.87 KHz
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32
39308.18 Hz

327 usec
IRNUC 1H
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SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60
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DFILE
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EXMOD
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RGAIN

3-CI RCM_proton-1-1.als
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2.1784 sec
1.0000 sec
5.50 usec
1H
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CDCL3
7.26 ppm
0.12 Hz
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3-CI RCM_Carbon-1-1.als
single pulse decoupled gated NOE
2019-05-17 10:25:28
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0.12 Hz
56
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DFILE
COMNT
DATIM
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EXMOD
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SCANS
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BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
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SCANS
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PWI1
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RGAIN

4-CI RCM_proton-1-1.jdf
single_pulse
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H
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7.29 Hz
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16

1.6384 sec
1.0000 sec
7.25 usec
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CDCL3
7.26 ppm
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4-CI RCM_Carbon-1-1.jdf
single pulse decoupled gated NOE
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60
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[ELG COMNT single_pulse
SPoo DATIM  2018-12-08 18:12:02
OBNUC 1H
EXMOD proton.jxp
OBFRQ 399.78 MHz
OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16384
FREQU 7503.00 Hz
SCANS 16
ACQTM 2.1837 sec
PD 1.0000 sec
PW1 7.25 usec
IRNUC 1H
CTEMP 19.1¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 36
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23 o ° DFILE  5-CI RCM_carbon-1-1,jdf
£ 22 o COMNT single pulse decoupled gated NOE
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EXMOD carbon.jxp
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POINT 32767
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SCANS 294
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PD 2.0000 sec
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IRNUC  1H
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SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60
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single_pulse
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SCANS 16
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SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 52
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single pulse decoupled gated NOE
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POINT 32767

FREQU  31407.04 Hz

SCANS 406

ACQTM  1.0433 sec

PD 2.0000 sec

PW1 3.17 usec

IRNUC  1H

CTEMP 19.6¢

SLVNT CDCL3

EXREF 77.10 ppm

BF 0.12 Hz

RGAIN 60
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
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OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM

PW1
IRNUC
CTEMP
SLVNT
EXREF

RGAIN

5-F RCM_single_pulse-1-1.jdf
single_pulse
2019-02-06 00:00:15

9F

single_pulse.jxp
376.17 MHz
1.05 KHz
3.93 Hz
131071
189393.94 Hz
10

0.6921 sec
5.0000 sec
7.80 usec
9F
19.1¢
CDCL3
-156.90 ppm
0.12 Hz
42

non triple propenyl_proton-1-1.jdf

single_pulse
2018-12-11 23:45:50
H
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4.19 KHz
7.29 Hz
16384
7503.00 Hz
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2.1837 sec
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7.25 usec
1H
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0.12 Hz
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single pulse decoupled gated NOE
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

non triple propenyl_carbon-1-1.jdf
single pulse decoupled gated NOE
2018-12-11 23:48:30

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
200
1.0433 sec
2.0000 sec
3.17 usec
1H
19.6¢
CDCL3
77.10 ppm
0.12 Hz
60

4-OMe triple propenyl_proton-1-1.als
single_pulse
2019-01-07 14:36:43

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
13107
6002.40 Hz
16

2.1837 sec
2.0000 sec
7.25 usec
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single pulse decoupled gated NOE

+14-OMe triple propenyl_carbon-1-1.jdf

DFILE  4-OMe triple propenyl_carbon-1-1.jdf

— wccen Sw Y YV e o
= g 83xd &3 SgpIgsges o g 2 COMNT single pulse decoupled gated NOE
2 CGrox v SSENZSRS 2 S S DATIM  2018-12-11 23:36:46

) ¥ oodda == AR NN N N a a a OBNUC

EXMOD carbon.jxp
OBFRQ 100.53 MHz

2
X

OBSET 5.35KHz
OBFIN 5.86 Hz
POINT 32767
FREQU 31407.04 Hz
SCANS 106
ACQTM 1.0433 sec
PD 2.0000 sec
PW1 3.17 usec
IRNUC 1H

CTEMP 195¢
SLVNT CDCL3
EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60
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single_pulse

*\5-OMe one-pot sub._proton-1-1.jdf

DFILE ~ 5-OMe one-pot sub._proton-1-1.jdf

< P weon cags
2 & Ser 858§ COMNT single_pulse
- = === 3333 DATIM  2019-02-05 04:18:60

OBNUC 1H
EXMOD proton.jxp
OBFRQ 399.78 MHz

<

OBSET 4.19 KHz
OBFIN 7.29 Hz
POINT 16384
FREQU 10000.00 Hz
SCANS 16
ACQTM 1.6384 sec
PD 1.0000 sec
PW1 7.25 usec
IRNUC 1H
CTEMP 19.1¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 38
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single pulse decoupled gated NOE

*4\5-OMe one-pot sub._carbon-1-1.jdf
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

5-OMe one-pot sub._carbon-1-1.jdf
single pulse decoupled gated NOE
2019-02-05 04:21:27

e}

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
3000
1.0433 sec
2.0000 sec
3.17 usec
1H
192¢
CDCL3
77.10 ppm
0.12 Hz
60

4-Me triple propenyl_proton-1-1.jdf
single_pulse
2018-12-14 22:53:54

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
16

2.1837 sec
1.0000 sec
7.25 usec
1H
192¢
CDCL3
7.26 ppm
0.12 Hz
28
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single pulse decoupled gated NOE

*9\d-Me triple propenyl carbon-1-1.jdf
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

4-Me triple propenyl_carbon-1-1.jdf
single pulse decoupled gated NOE
2018-12-14 22:56:34

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
253

1.0433 sec
2.0000 sec
3.17 usec
1H
192¢
CDCL3
77.10 ppm
0.12 Hz
60

5-Me triple propenyl_proton-1-1.jdf
single_pulse
2018-12-11 23:14:55
H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
16

2.1837 sec
1.0000 sec
7.25 usec
1H
193¢
CDCL3
7.26 ppm
0.12 Hz
28
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single pulse decoupled gated NOE

“9\S-Me triple propenyl _carbon-1-1.jdf
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

5-Me triple propenyl_carbon-1-1.jdf
single pulse decoupled gated NOE
2018-12-11 23:17:35

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
244

1.0433 sec
2.0000 sec
3.17 usec
1H
19.6¢
CDCL3
77.10 ppm
0.12 Hz
60

4-F triple propenyl_proton-1-1.jdf
single_pulse
2018-12-11 22:29:08

H

proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
16

2.1837 sec
1.0000 sec
7.25 usec
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single pulse decoupled gated NOE

“Y\d-F triple propenyl_carbon-1-1.jdf
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E:\NMR-F triple sub._single pulse-2-1.jdf
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DFILE  4-F triple propenyl_carbon-1-1jdf
COMNT single pulse decoupled gated NOE

DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD
PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

2018-12-11 22:31:51

carbon.jxp

100.53 MHz
5.35KHz
5.86 Hz
32767

31407.04 Hz
202

1.0433 sec

2.0000 sec
3.17 usec

1H

19.1¢

CDCL3

77.10 ppm
0.12 Hz
60

4-F triple sub._single_pulse-2-1.jdf
single_pulse
2019-02-06 08:34:36

9F

single_pulse.jxp
82.75 MHz
2.09 KHz
0.53 Hz
16384
71022.73 Hz
32

0.2307 sec
5.0000 sec
6.00 usec

-156.90 ppm
0.12Hz
38
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DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

5-F triple propenyl_proton-1-2.jdf
single_pulse
2018-12-13 10:24:39

H

proton.jxp
300.53 MHz
1.15 KHz
8.57 Hz
16384
7521.06 Hz
16

2.1784 sec
1.0000 sec
5.50 usec
1H
18.5¢
CDCL3
7.26 ppm
0.12 Hz
38

5-F triple propenyl_carbon-1-1.jdf
single pulse decoupled gated NOE
2018-12-15 00:19:33

carbon.jxp
100.53 MHz
5.35KHz
5.86 Hz
32767
31407.04 Hz
11179
1.0433 sec
2.0000 sec
3.17 usec
1H
192¢
CDCL3
77.10 ppm
0.12 Hz
60
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single_pulse
E:\NMR\S-F triple sub._single pulse-1-1.jdf

DFILE  5-F triple sub._single_pulse-1-1.jdf
COMNT single_pulse

DATIM  2019-02-06 08:40:01

OBNUC 19F

EXMOD single_pulse.jxp

OBFRQ 282.75 MHz

-107.7074
-156.9000

OBSET 2.09 KHz
OBFIN 0.53 Hz
POINT 16384
FREQU 71022.73 Hz
SCANS 32
ACQTM 0.2307 sec
PD 5.0000 sec
PW1 6.00 usec
IRNUC  19F

CTEMP 179¢
SLVNT CDCL3
EXREF  -156.90 ppm
BF 0.12 Hz
RGAIN 38
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single_pulse
E:\NMR\non RCEYM_proton-1-L1.jdf
@ EEE R EET 2S3255 g | DFILE  non RCEYM proton-1-1.jdf
& 52228583 SE323%% | COMNT single pulse
222Z23232 SS9 SSSS | DATIM 2019-05-17 19:41:54

OBNUC 1H
% EXMOD proton.jxp
OBFRQ ~ 399.78 MHz

OBSET 4.19KHz

OBF 7.29 Hz
POINT 16384
FREQU  7503.00 Hz
SCANS

ACQTM  2.1837sec
PD 1.0000 sec
PW1 7.25 usec
IRNUC 1H

CTEMP 213¢
SLVNT CDCL3

EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 54
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[T T T T[T T T [T T[T T T [T T[T T[T [ TOT T[T T T[T [T T[T T[T
10.0 95 9.0 85 8.0 15 70 65 6.0 55 50 45 4.0 35 30 25 20 15 10 05 0.0 -5

S61



6a

single pulse decoupled gated NOE

E:\NMR\non RCEYM_carbon-1-1.jdf

EEEE RN ERET R e ] Tz DFILE non RCEYM_carbon-1-1jdf
ER RS- R SSE =4 =2 COMNT single pulse decoupled gated NOE
¥ ¥SERSARANSEYSS s & v “a DATIM  2019-05-17 19:54:23
inakakaieiehaieni i aininie OBNUC 13C

EXMOD carbon.jxp

OBFRQ 10053 MHz

OBSET 535 KHz

OBFIN 5.86 Hz

POINT 32

FREQU  31407.04 Hz

SCANS 566

ACQTM 10433 sec

PD 2.0000 sec

PWI 3.7 usec

IRNUC 1H

20f

PPM
[N R R R R RN RN RN RN R AR RN RN RN RN RN RN R RN RN AR RN R
.0 1900 1800 1700 160.0 15
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single_pulse
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CTEMP 215¢
SLVNT CDCL3

EXREF 77.10 ppm
BF 0.12 Hz
RGAIN 60
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Eeee e e - EE s DATIM  2019-06-18 19:57:21
OBNUC 1H
EXMOD proton.jxp
OBFRQ 500.16 MHz
OBSET 2.41 KHz
OBFIN 6.01 Hz
POINT 32767
FREQU 12525.05 Hz
SCANS 16
ACQTM 2.6162 sec
PD 1.0000 sec
PWI1 6.50 usec
IRNUC 1H
CTEMP 215¢
SLVNT CDCL3
EXREF 7.26 ppm
BF 0.12 Hz
RGAIN 58
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single pulse decoupled gated NOE

E:\NMR\non one-pot_carbon-2-1.jdf
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non one-pot_carbon-2-1.jdf
single pulse decoupled gated NOE
2019-06-30 11:15:39
13C
carbon.jxp
100.53 MHz
535 KHz
5.86 Hz
32767
31407.04 Hz
26268
10433 sec
2.0000 sec
3.17 usec
H
20¢
cpCL3
77.10 ppm
0.12 Hz
60

4-OMe one-pot protan-1-1.)df
single_pulse

2019-01-13 03:31:27

1H
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4-OMe one-pot Carbon—1-1 jdf
single pulse decoupled gated NOE
2019-01-13 03:3¢22

5-0Me one-potprotan—1-1_jdf
single_pulse
2019-01-0419:17:44
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Tc

F:¥4E3R SAX¥-OMe one—pot Carban—1-1jdf

DFILE 5-OMe one-pot Carbon—1-1 jdf

COMNT  single pulse decoupled gated NOE
amma - DATIM  2019-01-04 19:2050
;EB: EEE$§§§§£§ EE Q b3 8 E oBNUC 13C
RRLT RERGARNRIIY LR Sy 2 ¢ S EXMOD  caban ixp
3358 @IBBBRENER RREE # e ¥ OBFRQ 125.77 MHz

OBET 7.87 KHz

OBFIN 4.21 Hz

POINT 32767

FREQU 39308.18 Hz

SCANS 1910

ACATM 0.8336 sc

! PD 2.0000 sec

PWI 3.27 usec

IRNUC  1H

CTEMP 206 ¢

SLWT  ©DCL3

EXREF 77.10 ppm

012 Hz
RGAIN 60

PPM
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F:¥E55 A¥¥-Me anepot protan—1-1 jdf

DFILE 4-Me one—pot proton-1-1 jdf
" COMNT  single pulse
E;ﬁGEg E = § 585 -] DATIM 2019-01 14 22:2458
areENN g " g82 & oBwc  1H
LTS LYY - o090 © EXMOD protan.ixp
OBFRR 399.78 MHz
OBET 419 KHz
OBFIN 7.20 Hz
POINT 16384
FREQU 7503.00 Hz
SCANS 16
ACQTM 2.1837 sec
PD 2.0000 sec:
PW1 7.25 usec
IRNUC
CTEMP 1
SLWNT ©DCL3
EXREF 7.26 ppm
012 Hz
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4-Me one—pot carban-1-1 jdf
single pulse decoupled gated NOE
2019-01 14 22:27:53

5-Me one—pot proton—2-1 jdf
single_pulse

2019-01-11 00:35:15

1H

rotan. ixp
399.78 MHz
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F:¥E;

XX ¥5—Me ane—pot_carbon-1-1.jdf
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5—Me one—pot carban—1-1 jdf
single pulse decoupled gated NOE
2019-01-11 00:38:10
13C
carban.pxp
100.53 MHz
5.35 KHz
5.86 Hz
32767
31407 04 Hz
11891
1.0433 sec
2.0000 sec
3.17 usec

192¢
cDeL3
77.10 ppm
012 Hz
60
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F:¥E3m mX¥F one-potproton—1- df
DFILE 4-F one-potproton-i-1.jdf
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23-RE5E 888888 g g Bz 8 DATIM  2019-01-04 21:4419
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PSP papapapape o - cleo EXMOD  p P
OBFRR 500.16 MHz
OBET 2.41 KHz
OBFIN 6.01 Hz
POINT 16384
FREQU 9384.38 Hz
SCANS 16
ACQTM 1.7459 sec
PD 1.5000 sec
: PWI 6.50 usec
IRNUC 1H
CTEMP
' SLWNT ©DCL3
EXREF 7.26 ppm
BF 012 Hz
RGAIN 56
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F:¥E5M AX¥F one—potsingle pulse—1-1 _df
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4-F one-pot Carban—1-1.Jdf
single pulse decoupled gated NOE
2019-01 -05 15:05:38
13C
carban ixp
125.77 MHz
7.87 KHz
4.21 Hz

32767
39308.18 Hz
52925

4-F one-potsingle pulse—1 -1 jdf
single_pulse
2019-01 -07 14:09:34
19F
single_pulse pp
376.13 MHz
3.43 KHz
6.82 Hz
131071
94696 97 Hz
3

1.3841 sec
5.0000 sec
7.80 usec
19F
187 ¢
CDCL3
-156.90 ppm
0.12 Hz
“
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F:¥E¥55 SA¥¥—F one-potproton—1-1_df
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5-F one-potproton—1-1.jdf
single_pulse
2018-12-25 14:27:10

H

protan.ixp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz
8

2.1837 sec
5.0000 sec

5—F one-pot Carban—1-1 df
single pulse decoupled gated NOE
2018-12-26 00:29:04

13C

an jxp
125.77 MHz
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Carbide complex

F:¥E5h 5N ¥—F one-potsingle pulse—1-1 _df
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0.0

DFILE
COMNT
DATIM
OBNUC
EXMOD
OBFRQ
OBSET
OBFIN
POINT
FREQU
SCANS
ACQTM
PD

PWI1
IRNUC
CTEMP
SLVNT
EXREF
BF
RGAIN

5—F one-potsingle pulse—1-1 jdf

single_pulse

2019-01-07 14:19:35

19F

single_pulse pp
376.13 MHz

carbide 2_proton-1-1jdf
single_pulse
2019-06-25 00:49:12
1H
proton.jxp
399.78 MHz
4.19 KHz
7.29 Hz
16384
7503.00 Hz

64
2.1837 sec
2.0000 sec

7.25 usec

H

218¢
cpCL3
7.26 ppm
0.12 Hz
48



