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(A) General Information

Unless otherwise specified, commercially available reagents were used directly without further purification.
All reactions requiring anhydrous conditions were conducted by standard procedures under nitrogen
atmosphere. The solvents were dried over a solvent purification system from Innovative Technology.
Melting points were determined on a Buchi B-540b melting point apparatus. *H NMR and 2C{*H} NMR
spectra were recorded on a Bruker AMX500 (500 MHz) spectrometer or a Bruker AMX400 (400 MHz)
spectrometer. Proton and carbon chemical shifts are reported in parts per million (ppm) values downfield
from TMS (8 0.00) and referenced to residual protons in NMR solvents (CDCl; at 6 7.26, CD.Cl; at & 5.36)
or carbon signals in NMR solvent (CDCls at & 77.16, CD2Cl; at § 55.42). *H NMR data were reported as
follows: chemical shift, multiplicity, coupling constants (Hz), and integration. High resolution mass spectra
were obtained on a Thermo Finnigan MAT95XL Magnetic Sector mass spectrometer (ionization mode: EI)
or a Thermo Q Exactive Hybrid Quadrupole-Orbitrap mass spectrometer (ESI). Analytical thin layer
chromatography (TLC) was performed with Merck precoated TLC plates, silica gel 60F-254, layer
thickness 0.25 mm. Flash chromatography separations were performed on Merck 60 (0.040—0.063 mm)

mesh silica gel.
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(B) Mechanochemical Bromolactonization Reactions

General Procedure. Alkenoic acid 1 (0.2 mmol) and NBS (39.2 mg, 0.22 mmol) were added into a 10 mL
zirconium oxide chamber. The milling chamber was then securely fastened into a Retsch mixer mill (MM
400) and set to oscillate at 30 Hz for 1 hour. On completion of reaction, the mill chamber was extracted
with hexane or cyclohexane and the solution was filtered through a thin plug of celite. The filtrate was
concentrated under reduced pressure to give the desired product 2 with high purity. No column
chromatography was necessary.

5-(bromomethyl)-5-phenyldihydrofuran-2(3H)-one (2a)
Yield: 97% (49.5 mg, colorless oil)

IH NMR (500 MHz, CDCls): 5 7.41 (d, J = 4.3 Hz, 4H), 7.33-7.39 (m, 1H), 3.74 (d, J = 11.4 Hz, 1H),
3.69 (d, J = 11.4, 1H), 2.77-2.86 (m, 2H), 2.49-2.61 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): § 175.7, 140.8, 129.0, 128.8, 125.0, 86.6, 41.2, 32.5, 29.2.
HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C11H1:BrO, 276.98346, found 276.98365.

The data are in full accordance with the literature (Chen, T.; Foo, T.J. Y.; Yeung, Y.-Y. ACS Catal. 2015,
5 (8), 4751-4755).

5-(bromomethyl)-5-(p-tolyl)dihydrofuran-2(3H)-one (2b)
Yield: 98% (52.7 mg, colorless oil)

IH NMR (500 MHz, CDCls): § 7.29 (d, J = 7.5 Hz, 2H), 7.21 (d, = 7.5 Hz, 2H), 3.73 (d, J = 11.1 Hz,
1H), 3.67 (d, J = 11.1, 1H), 2.74-2.84 (m, 2H), 2.48-2.58 (m, 2H), 2.36 (s, 3H).
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BC{*H} NMR (125 MHz, CDCls): 6 175.8, 138.7, 137.8, 129.6, 125.0, 86.6, 41.2, 32.4, 29.2, 21.2.
HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C12H13BrO, 290.99911, found 290.99917.

The data are in full accordance with the literature (Chen, T.; Foo, T. J. Y.; Yeung, Y.-Y. ACS Catal. 2015,
5 (8), 4751-4755).

5-(bromomethyl)-5-(4-methoxyphenyl)dihydrofuran-2(3H)-one (2c)

O O
~o

Yield: 87% (49.6 mg, colorless oil)

IH NMR (500 MHz, CDCly): 5 7.33 (d, J = 8.9 Hz, 2H), 6.91 (d, J = 8.9 Hz, 2H), 3.81 (s, 3H), 3.71 (d, J
= 11.3 Hz, 1H), 3.65 (d, J = 11.3 Hz, 1H), 2.75-2.83 (m, 2H), 2.50-2.58 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): 6 175.8, 159.8, 132.6, 126.4, 114.3, 86.5, 55.5, 41.3, 32.3, 29.3.
HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C12H13BrO3; 306.99403, found 306.99378.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

5-(bromomethyl)-5-(4-chlorophenyl)dihydrofuran-2(3H)-one (2d)

foasl
Cl

Yield: 98% (56.7 mg, colorless oil)

IH NMR (500 MHz, CDCls): § 7.39 (d, J = 8.6 Hz, 2H), 7.35 (d, J = 8.6 Hz, 2H), 3.70 (d, J = 11.3 Hz,
1H), 3.65 (d, J = 11.3 Hz, 1H), 2.75-2.86 (m, 2H), 2.48-2.59 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): § 175.3, 139.4, 134.9, 129.2, 126.6, 86.1, 40.7, 32.5, 29.1.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C11H10BrCIlO; 312.94236, found 312.94231.
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The data are in full accordance with the literature (Chen, T.; Foo, T. J. Y.; Yeung, Y.-Y. ACS Catal. 2015,
5 (8), 4751-4755).

5-(bromomethyl)-5-(4-fluorophenyl)dihydrofuran-2(3H)-one (2e)

&
F

Yield: 90% (49.2 mg, colorless oil)

'H NMR (500 MHz, CDCls): 5 7.40 (d, J = 8.7 Hz, 1H), 7.39 (d, J = 8.7 Hz, 1H), 7.10 (t, J = 8.7 Hz, 2
H), 3.70 (d, J = 11.3 Hz, 1H), 3.65 (d, J = 11.3 Hz, 1H), 2.76-2.87 (m, 2H), 2.49-2.60 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): 8 175.4, 163.8, 161.8, 136.7, 136.6, 127.1, 127.0, 116.0, 115.9, 86.2,
41.0, 32.5, 29.2.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C11H10BrFO; 294.97404, found 294.97435.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

5-(bromomethyl)-5-(4-(trifluoromethyl)phenyl)dihydrofuran-2(3H)-one (2f)

Br

&

Yield: 98% (63.3 mg, colorless oil)

'H NMR (500 MHz, CDCls): § 7.67 (d, J = 8.2 Hz, 2H), 7.55 (d, J = 8.2 Hz, 2H), 3.72 (d, J = 11.5 Hz,
1H), 3.70 (d, J = 11.5 Hz, 1H), 2.78-2.88 (m, 2H), 2.50-2.60 (m, 2H).

BC{!H} NMR (125 MHz, CDCls): 5 175.1, 144.8, 131.0 (q, J = 33 Hz), 126.0 (g, J = 4 Hz), 125.6, 123.9
(g, J = 272 Hz), 86.0, 40.4, 32.6, 29.0.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C12H10BrF;O, 344.97085, found 344.97095.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).
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5-(4-acetylphenyl)-5-(bromomethyl)dihydrofuran-2(3H)-one (29)
Br 0.0
o)
Yield: 81% (48.1 mg, white solid).
IR (KBr): 3020, 1785, 1737, 1685, 1270, 1216, 1162, 760, 668 cm™.

'H NMR (500 MHz, CDCls): 5 8.00 (d, J = 8.6 Hz, 2H), 7.52 (d, J = 8.6 Hz, 2H), 3.73 (d, J = 11.4 Hz,
1H), 3.70 (d, J = 11.4 Hz, 1H), 2.76-2.89 (m, 2H), 2.62 (s, 3H), 2.50-2.60 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): 5 197.4, 175.2, 145.8, 137.4, 129.0, 125.4, 86.3, 40.5, 32.6, 29.1, 26.8.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C13H13BrO3; 318.99403, found 318.99413.

5-bromo-6-phenyltetrahydro-2H-pyran-2-one 2h
O
O

Br

Yield: 78%, d.r. > 99:1 (39.7 mg, white solid)

'H NMR (500 MHz, CDCls): § 7.36-7.43 (m, 3H), 7.32 (d, J = 6.9 Hz, 2H), 5.56 (d, J = 6.4 Hz, 1H), 4.39
(dd, J = 11.0, 6.4 Hz, 1H), 2.95 (dt, J = 18.2, 8.2 Hz, 1H), 2.72 (dt, J = 18.2, 6.2 Hz, 1H), 2.38-2.46 (m,
1H), 2.23-2.31 (m, 1H).

BC{*H} NMR (125 MHz, CDCls): § 169.2, 137.4, 129.2, 128.9, 126.5, 85.7, 47.3, 28.5, 27.7.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C11H11BrO, 276.98346, found 276.98327.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).
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(C) Mechanochemical Bromocycloetherification Reactions

General Procedure. Olefinic mono-alcohol 5 (0.2 mmaol) and NBS (39.2 mg, 0.22 mmol) were added into
a 10 mL zirconium oxide chamber. The milling chamber was then securely fastened into a Retsch mixer
mill (MM 400) and set to oscillate at 30 Hz, for 1 hour. On completion of reaction, the ball mill chamber
was extracted with hexane and the solution was filtered through a thin plug of celite. The filtrate was
concentrated under reduced pressure to give the desired product 6 in high purity. No column
chromatography was necessary.

2-(bromomethyl)-2-phenyltetrahydrofuran (6a)

Br
;O/
Yield: 98% (47.2 mg, colorless oil).

'H NMR (500 MHz, CDCls): & 7.40-7.44 (m, 2H), 7.38-7.38 (m, 2H), 7.26-7.30 (m, 1H), 4.06-4.12 (m,
1H), 3.92-3.97 (m, 1H), 3.66 (s, 2H), 2.40-2.46 (m, 1H), 2.23-2.30 (m, 1H), 2.02-2.10 (m, 1H), 1.80-1.89
(m, 1H).

3C{'H} NMR (125 MHz, CDCls): 5 144.1, 128.4, 127.5, 125.7, 85.4, 68.8, 42.3, 36.6, 26.3.

The data are in full accordance with the literature (Greb, M.; Hartung, J.; Kohler, F.; Spehar, K.; Kluge,
R.; Csuk, R. European J. Org. Chem. 2004, 2004 (18), 3799-3812.).

2-(bromomethyl)-2-(p-tolyl)tetrahydrofuran (6b)

Br
/@56
Yield: 99% (50.5 mg, colorless oil).

IR (KBr): 3017, 1216, 750 cm™.
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'H NMR (500 MHz, CDCls): § 7.31 (d, J = 7.5 Hz, 2H), 7.17 (d, J = 7.5 Hz, 2H), 4.08 (dd, J = 14.5, 7.3
Hz, 1H), 3.93 (dd, J = 14.5, 7.3 Hz, 1H), 3.64 (s, 2H), 2.37-2.44 (m, 1H), 2.35 (s, 3H), 2.21-2.28 (m, 1H),
2.00-2.09 (m, 1H), 1.80-1.89 (m, 1H).

13C{*H} NMR (125 MHz, CDCls): § 141.1, 137.2, 129.1, 125.6, 85.3, 68.7, 42.4, 36.5, 26.3, 21.2.

HRMS (ESI-Q-orbitrap) m/z: [M-H,O+H]* calcd for C1,H1sBrO 237.02734, found 237.02724.

2-(bromomethyl)-2-(4-methoxyphenyl)tetrahydrofuran (6c)

Br

foas
MeO

Yield: 76% (41.2 mg, colorless oil).
IR (KBr): 3019, 1510, 1249, 1216, 763, 669 cm™.

'H NMR (500 MHz, CDCls): § 7.33 (d, J = 8.7 Hz, 2H), 6.88 (d, J = 8.7 Hz, 2H), 4.07 (dd, J = 14.7, 7.4
Hz, 1H), 3.92 (dd, J = 14.7, 7.4 Hz, 1H), 3.81 (s, 3H), 3.62 (s, 2H), 2.36-2.43 (m, 1H), 2.20-2.67 (m, 1H),
2.00-2.09 (m, 1H), 1.809-1.89 (m, 1H).

BC{*H} NMR (125 MHz, CDCls): § 159.0, 136.0, 126.9, 113.7, 85.1, 68.7, 55.4, 42.5, 36.4, 26.3.

HRMS (ESI-Q-orbitrap) m/z: [M-H,O+H]* calcd for C12H15BrO, 253.02225, found 253.02216.

2-(bromomethyl)-2-(4-chlorophenyl)tetrahydrofuran (6d)

Yield: 90% (49.6 mg, colorless oil).
IR (KBr): 3018, 1490, 1216, 1052, 752 cm™,

IH NMR (500 MHz, CDCls):  7.35 (d, J = 8.0 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H), 4.08 (dd, J = 14.5, 7.2
Hz, 1H), 3.92 (dd, J = 14.5, 7.2 Hz, 1H), 3.60 (s, 2H), 2.36-2.43 (m, 1H), 2.16-2.25 (m, 1H), 2.01-2.10
(m, 1H), 1.79-1.89 (m, 1H).
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BC{*H} NMR (125 MHz, CDCls): § 142.6, 133.4, 128.5, 127.2, 85.1, 68.9, 41.9, 36.7, 26.2.
HRMS (ESI-Q-orbitrap) m/z: [M+H]* calcd for C11H1,BrCIO 276.98107, found 276.98107.

2-(bromomethyl)-2-(4-fluorophenyl)tetrahydrofuran (6e)

Br
foas
F
Yield: 93% (48.2 mg, colorless oil).

IR (KBr): 3017, 2981, 1604, 1508, 1210, 1052, 838, 756 cm™.

IH NMR (500 MHz, CDCls):  7.38 (m, 2H), 7.03 (t, J = 8.3 Hz, 2H), 4.08 (dd, J = 14.5, 7.4 Hz, 1H),
3.92 (dd, J = 14.5, 7.4 Hz, 1H), 3.61 (s, 2H), 2.37-2.44 (m, 1H), 2.19-2.26 (m, 1H), 2.01-2.10 (m, 1H),
1.80-1.89 (m, 1H).

BC{*H} NMR (125 MHz, CDCls): & 163.2, 161.2, 139.8, 139.7, 127.5, 127.4, 115.3, 115.1, 85.1, 68.8,
421, 36.7, 26.2.

HRMS (ESI-Q-orbitrap) m/z: [M+H]* calcd for C11H1,BrFO 259.01283, found 259.01287.

2-(bromomethyl)-2-(4-(trifluoromethyl)phenyl)tetrahydrofuran (6f)

Br

/@56
FsC

Yield: 98% (60.6 mg, colorless oil).

'H NMR (500 MHz, CDCls): 5 7.61 (d, J = 8.3 Hz, 2H), 7.54 (d, J = 8.3 Hz, 2H), 4.08-4.13 (m, 1H),
3.92-3.97 (m, 1H), 3.63 (d, J = 0.9 Hz, 2H), 2.41-2.47 (m, 1H), 2.21-2.28 (m, 1H), 2.04-2.12 (m, 1H),
1.80-1.90 (m, 1H).

L3C{'H} NMR (125 MHz, CDCls): 5 148.2, 129.8 (q, J = 32 Hz), 126.2, 125.4 (q, J = 4 Hz), 124.4 (g, J =
271 Hz), 85.3, 69.0, 41.6, 36.9, 26.2.

The data are in full accordance with the literature (Greb, M.; Hartung, J.; Kohler, F.; Spehar, K.; Kluge,
R.; Csuk, R. European J. Org. Chem. 2004, 2004 (18), 3799-3812.).
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2-(3,5-bis(trifluoromethyl)phenyl)-2-(bromomethyl)tetrahydrofuran (6g)

Br
0]

CFs
Yield: 98% (73.9 mg, colorless oil).
IR (KBr): 3019, 1377, 1280, 1216, 1180, 1139, 1055, 900, 844, 757, 669 cm™.

'H NMR (500 MHz, CDCls): § 7.89 (s, 2H), 7.81 (s, 1H), 4.11-4.16 (m, 1H), 3.95-4.00 (m, 1H), 3.63 (d, J
= 10.8 Hz, 1 H), 3.59 (d, J = 10.8, 1H), 2.47-2.54 (m, 1H), 2.24-2.30 (m, 1H), 2.08-2.17 (m, 1H), 1.84-
1.93 (m, 1H).

BC{*H} NMR (125 MHz, CDCls): § 147.0, 131.7 (q, J = 33 Hz), 126.2, 123.4 (q, J = 273 Hz), 121.6-
121.8 (m), 85.0, 69.2, 41.0, 37.1, 26.3.
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(D) Mechanochemical Intermolecular Bromoesterification Reactions

General Procedure. Carboxylic acid 7 (0.2 mmol), alkene 8 (0.22 mmol) and DBDMH (62.9 mg, 0.22
mmol) were added into a 10 mL zirconium oxide chamber. The milling chamber was then securely fastened
into a Retsch mixer mill (MM 400) and set to oscillate at 30 Hz, for 1 hour. On completion of reaction, the
ball mill chamber was extracted with hexane and the solution was filtered through a thin plug of celite. The
filtrate was concentrated under reduced pressure to give the desired product 9. Purification using flash
chromatography through silica gel (hexane/ethyl acetate 40:1) was used to obtain the final product.

2-bromo-1-phenylethyl benzoate (9aa)

O

0
Br

Yield: 92% (56.2 mg, colorless oil, Rt = 0.47, hexane/ethyl acetate = 10:1).

'H NMR (500 MHz, CDCls): 5 8.12-8.16 (m, 2H), 7.60 (tt, J = 7.4, 1.2 Hz, 1H), 7.44-7.51 (m, 4H), 7.34-
7.43 (m, 3H), 6.24 (dd, J = 8.0, 4.5 Hz, 1H), 3.83 (dd, J = 10.9, 8.0 Hz, 1H), 3.75 (dd, J = 10.9, 4.5 Hz,
1H).

BC{'H} NMR (125 MHz, CDCls): § 165.5, 137.9, 133.4, 129.9, 129.8, 128.6, 126.6, 75.4, 34.6.
HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1sH1sBrO; 326.99911, found 326.99884.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-(p-tolyl)ethyl benzoate (9ab)

O

o}
Br
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Yield: 93% (59.3 mg, colorless oil, Rt = 0.30, hexane/dichloromethane = 2:1).

'H NMR (500 MHz, CDCls): 5 8.11 (d, J = 7.5 Hz, 2H), 7.58 (t, J = 7.6 Hz, 1H), 7.46 (t, J = 7.6 Hz, 2H),
7.34 (d, J = 7.8 Hz, 2H), 7.20 (d, J = 7.8 Hz, 2H), 6.18 (dd, J = 8.0, 4.5 Hz, 1H), 3.81 (dd, J = 10.8, 8.3
Hz, 1H), 3.71 (dd, J = 10.8, 4.5 Hz, 1H), 2.35 (s, 1H).

BC{*H} NMR (125 MHz, CDCls): 5 165.6, 138.9, 134.9, 133.4, 130.0, 129.6, 128.6, 126.6, 75.5, 34.6,
21.4.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C16H1sBrO, 341.01476, found 341.01511.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-mesitylethyl benzoate (9ac)

o A
© B

r

Yield: 99% (68.5 mg, colorless oil, Rs = 0.40, hexane/ethyl acetate = 20:1).

'H NMR (500 MHz, CDCls): 5 8.11-8.14 (m, 2H), 7.57-7.61 (m, 1H), 7.46-7.50 (m, 2H), 6.87 (s, 2H),
6.62 (dd, J = 10.1, 4.6 Hz, 1H), 4.07 (dd, J = 11.0, 10.1 Hz, 1H), 3.69 (dd, J = 11.0, 4.6 Hz, 1H), 2.55 (s,
6H), 2.27 (s, 3H).

BC{*H} NMR (125 MHz, CDCls): § 165.6, 138.4, 136.8, 133.2, 130.6, 130.4, 129.9, 129.8, 128.6, 73.5,
32.0, 21.0, 20.8.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1sH1oBrO, 369.04606, found 369.04625.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).
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2-bromo-1-(4-(tert-butyl)phenyl)ethyl benzoate (9ad)

O

0}
Br

Yield: 90% (65.0 mg, colorless oil, Rt = 0.37, hexane/dichloromethane = 2:1).

'H NMR (500 MHz, CDCls): § 8.13 (d, J = 7.6 Hz, 2H), 7.58 (t, J = 7.4 Hz, 1H), 7.47 (t, J = 7.6 Hz, 2H),
7.36-7.43 (m, 4H), 6.21 (dd, J = 8.3, 4.3 Hz, 1H), 3.82 (dd, J = 10.9, 8.6 Hz, 1H), 3.73 (dd, J = 10.9, 4.4
Hz, 1H), 1.31 (s, 9H).

BC{*H} NMR (125 MHz, CDCls): 5 165.6, 152.0, 134.8, 133.4, 130.0, 128.6, 126.4, 125.8, 75.4, 34.8,
34.6, 31.4.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1oH1BrO, 383.06171, found 383.06263.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-(4-bromophenyl)ethyl benzoate (9ae)

Yield: 89% (68.3 mg, colorless oil, R = 0.30, hexane/dichloromethane = 2:1).

IH NMR (500 MHz, CDCls): § 8.09-8.13 (m, 2H), 7.58-7.62 (m, 1H), 7.51-7.54 (m, 2H), 7.46-7.50 (m,
2H), 7.31-7.35 (m, 2H), 6.16 (dd, J = 7.5, 4.9 Hz, 1H), 3.78 (dd, J = 10.9, 7.5 Hz, 1H), 3.71 (dd, J = 10.9,
4.9 Hz, 1H).

BC{*H} NMR (125 MHz, CDCls): § 165.4, 136.9, 133.6, 132.1, 129.9, 129.6, 128.7, 128.4, 123.0, 74.7,
34.1.
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HRMS (ESI-Q-orbitrap) m/z: [M + Na]" calcd for CisH12Br.0O, 406.90765, found 406.90751.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-(4-chlorophenyl)ethyl benzoate (9af)

O

0]
Br

Cl
Yield: 88% (59.8 mg, colorless oil, Rt = 0.27, hexane/dichloromethane = 2:1).

IH NMR (500 MHz, CDCls): § 8.10-8.14 (m, 2H), 7.58-7.62 (m, 1H), 7.46-7.50 (m, 2H), 7.35-7.41 (m,
4H), 6.19 (dd, J = 7.5, 4.9 Hz, 1H), 3.79 (dd, J = 10.9, 7.5 Hz, 1H), 3.72 (dd, J = 10.9, 4.9 Hz, 1H).

BC{*H} NMR (125 MHz, CDCls): 8 165.4, 136.3, 134.8, 133.6, 129.9, 129.6, 129.1, 128.6, 128.1, 74.7,
34.2.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C15sH1,BrCIlO; 362.95798, found 362.95726.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-(4-fluorophenyl)ethyl benzoate (9ag)

O

(@)
Br

F
Yield: 93% (60.1 mg, colorless oil, R = 0.24, hexane/dichloromethane = 2:1).

IR (KBr): 3020, 1722, 1511, 1268, 1216, 1109, 757, 669 cm™.
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'H NMR (500 MHz, CDCls): § 8.09-8.12 (m, 2H), 7.58-7.62 (m, 1H), 7.41-7.50 (m, 4H), 7.05-7.11 (m,
2H), 6.19 (dd, J = 7.6, 4.8 Hz, 1H), 3.79 (dd, J = 10.9, 7.6 Hz, 1H), 3.71 (dd, J = 10.9, 4.8 Hz, 1H).

BC{*H} NMR (125 MHz, CDCls): 5 165.5, 164.0, 162.0, 133.8, 133.7, 133.6, 130.0, 129.7, 128.7, 128.6,
128.5, 116.0, 115.8, 74.8, 34.4.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1sH1,BrFO, 344.98969, found 344.98986.

2-bromocyclohexyl benzoate (9ah)

o I
T,
Br
Yield: 86% (48.6 mg, colorless oil, R = 0.17, pure hexane).

IH NMR (500 MHz, CDCls): § 8.07 (d, J = 7.5 Hz, 2H), 7.57 (t, J = 7.4 Hz, 1H), 7.45 (t, J = 7.7 Hz, 2H),
5.10-5.16 (M, 1H), 4.13-4.19 (m, 1H), 2.38-2.45 (m, 1H), 2.24-2.33 (m, 1H), 1.90-2.00 (m, 1H), 1.74-
1.87 (M, 2H), 1.47-1.57 (m, 2H), 1.35-1.45 (m, 1H).

BC{*H} NMR (125 MHz, CDCls): 6 165.7, 133.2, 130.3, 129.9, 128.5, 76.5, 52.8, 35.7, 31.2, 25.6, 23.4.
HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C13H15BrO, 305.01476, found 305.01457.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-phenylethyl 2,4-dimethylbenzoate (9ba)

O

(0]
Br

Yield: 82% (54.6 mg, colorless oil, Rt = 0.57, hexane/dichloromethane = 1:1).

IR (KBr): 3019, 1717, 1615, 1256, 1216, 756 cm™.
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IH NMR (500 MHz, CDCla): § 7.99 (d, J = 7.8 Hz, 1H), 7.33-7.47 (m, 5H), 7.10 (d, J = 8.8 Hz, 2H), 6.20
(dd, J = 8.0, 4.6 Hz, 1H), 3.80 (dd, J = 10.9, 8.0 Hz, 1H), 3.73 (10.9, 4.6 Hz, 1H), 2.60 (s, 3H), 2.38 (s,
3H).

BC{*H} NMR (125 MHz, CDCls): 5 166.2, 143.1, 141.0, 138.1, 132.7, 131.2, 128.9, 126.7, 126.2, 75.2,
34.8,22.1,21.6.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C17H17BrO, 355.03041, found 355.03042.

2-bromo-1-phenylethyl 2,4,6-trimethylbenzoate (9ca)

W@%@

Yield: 90% (62.5 mg, colorless oil, Rt = 0.43, hexane/ethyl acetate = 20:1).

Br

IR (KBr): 3020, 1726, 1612, 1262, 1216, 1167, 1079, 756, 669 cm™.

IH NMR (500 MHz, CDCls): § 7.42-7.46 (m, 2H), 7.35-7.42 (m, 3H), 6.86 (s, 2H), 6.25 (dd, J = 8.7, 4.2
Hz, 1H), 3.78 (dd, J = 11.0, 8.7 Hz, 1H), 3.67 (dd, J = 11.0, 4.2 Hz, 1H), 2.29 (s, 3H), 2.24 (s, 6H).

BC{*H} NMR (125 MHz, CDCls): § 169.2, 139.6, 137.7, 135.3, 130.6, 129.1, 128.9, 128.5, 127.1, 76.1,
34.0,21.3,19.9.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1sH1oBrO, 369.04606, found 369.04633.

2-bromo-1-phenylethyl 2-bromobenzoate (9da)

Br.
IO

o
Br

Yield: 90% (69.1 mg, colorless oil, Rs = 0.32, hexane/dichloromethane = 2:1).

IR (KBr): 3019, 1735, 1249, 1215, 755, 669 cm™.
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'H NMR (500 MHz, CDCl5): § 7.92 (dd, J = 7.6, 1.6 Hz, 1H), 7.68 (d, J = 7.9 Hz, 1H), 7.46 (d, J = 7.6 Hz,
2H), 7.33-7.43 (m, 5H), 6.23 (dd, J = 8.0, 4.6 Hz, 1H), 3.82 (dd, J = 11.0, 8.0 Hz, 1H), 3.73 (dd, J = 11.0,
4.6 Hz, 1H).

BC{*H} NMR (125 MHz, CDCls): 5 164.9, 137.4, 134.7, 133.0, 131.8, 131.6, 129.1, 128.9, 127.4, 126.9,
122.1,76.3, 34.3.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]" calcd for CisH1.Br.0O, 406.90765, found 406.90749.

2-bromo-1-phenylethyl 2-fluorobenzoate (9ea)

s

(0]
Br

Yield: 99% (63.9 mg, colorless oil, Rt = 0.24, hexane/dichloromethane = 2:1).
IR (KBr): 3020, 1718, 1615, 1216, 756 cm™.

'H NMR (500 MHz, CDCls): § 8.02 (td, J = 7.6, 1.8 Hz, 1H), 7.52-7.57 (m, 1H), 7.45-7.49 (m, 2H), 7.34-
7.42 (m, 3H), 7.23 (td, J = 7.8, 1.1 Hz, 1H), 7.16 (ddd, J = 10.8, 8.4, 0.9 Hz, 1H), 6.25 (dd, J = 8.1, 4.5
Hz, 1H), 3.81 (dd, J = 10.9, 8.1 Hz, 1H), 3.72 (dd, J = 10.9, 4.5 Hz, 1H).

BC{*H} NMR (125 MHz, CDCls): § 163.3, 163.3, 163.2, 161.2, 137.6, 135.0, 134.9, 132.4, 129.0, 128.9,
128.9, 126.8, 124.2, 124.1, 118.4, 118.3, 117.3,117.1, 75.9, 34.5.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1sH1,BrFO; 344.98969, found 344.98977.

2-bromo-1-phenylethyl 4-nitrobenzoate (9fa)

T

(0]
Br

Yield: 69% (48.3 mg, colorless oil, Rt = 0.20, hexane/dichloromethane = 2:1).
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'H NMR (500 MHz, CDCls): § 8.26-8.33 (m, 4H), 7.36-7.46 (m, 5H), 6.24 (dd, J = 8.4, 4.3 Hz, 1H), 3.84
(dd, J = 11.1, 8.4 Hz, 1H), 3.75 (dd, J = 11.1, 4.3 Hz, 1H).

BC{*H} NMR (125 MHz, CDCls): 5 163.7, 150.9, 137.2, 135.2, 131.1, 129.4, 129.1, 126.7, 123.8, 76.6,
34.1.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for C1sH12BrNO4 371.98419, found 371.98425.

The data are in full accordance with the literature (Ng, W.-H.; Hu, R.-B.; Lam, Y.-P.; Yeung, Y.-Y. Org.
Lett. 2020, 22 (14), 5572-5576.).

2-bromo-1-phenylethyl 3-phenylpropanoate (9ga)

e

(0]
Br

Yield: 96% (64.0 mg, yellow oil, Rt = 0.33, hexane/ethyl acetate = 20:1).

IH NMR (500 MHz, CDCls): § 7.36-7.41 (m, 3H), 7.28-7.35 (m, 4H), 7.20-7.25 (m, 3H), 6.03 (dd, J =
8.2, 4.7 Hz, 1H), 3.65 (dd, J =10.8, 8.2 Hz, 1H), 3.59 (dd, J = 10.8, 4.7 Hz, 1H), 2.97-3.07 (m, 2H), 2.70-
2.83 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): § 171.8, 140.3, 137.7, 128.9, 128.8, 128.6, 128.4, 126.6, 126.4, 75.0,
35.9, 34.3, 30.9.

HRMS (ESI-Q-orbitrap) m/z: [M + Na]* calcd for Cs7H17BrO, 355.03041, found 355.03031.

The data are in full accordance with the literature (Shi, Y.; Wong, J.; Ke, Z.; Yeung, Y.-Y. J. Org. Chem.
2019, 84 (7), 4017-4024.).
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(E) Synthesis of olefinic acid substrates 1

1) Cul, LDA

EtO 2) o Pd(Phs)s, LiOH+H,0, o)
Br Br A CsCOs, THF/H,0 (1:1), 1
EtOH, 0°C-rt, 18 h.
-30°C, 5 h. 80 °C, 8 h.

General procedure.

1. Preparation of LDA solution: n-Butyllithium solution 1.58 M in hexanes (47.5 mL, 75.0 mmol) was
added to a solution of diisopropylamine (10.5 mL, 75.0 mmol) in THF (25.0 mL) at -78 C. The resultant

mixture was allowed to warm to room temperature over 2 hours.

2. Enolate alkylation: The LDA solution was added to a suspension of ethyl acetate (7.3 mL, 75.0 mmol)
and copper (1) iodide (28.6 g, 150.0 mmol) in THF (75.0 mL) at -45C. The resultant solution was warmed
to -30 C. A solution of 2,3-dibromopropene (3.7 mL, 37.5 mmol) in THF (37.5 mL) was then added
dropwise. The resultant mixture was stirred for an additional 5 hours at -30 C. The reaction was then
guenched using a saturated aqueous ammonium chloride solution (20.0 mL), acidified to pH 2 with 1 M
aqueous hydrogen chloride solution, and extracted with diethyl ether (3 x 20.0 mL). The organic extracts
were then washed with 28% aqueous ammonia solution (3 x 10.0 mL), dried over anhydrous sodium sulfate,
filtereted, and concentrated in vacuo to give the intermediate A; which was used in the next step without

further purification.

3. Suzuki coupling: A mixture of intermediate A (2.1 g, 10.0 mmol), aryl boronic acid (11.0 mmol),
tetrakis(triphenylphosphine)-palladium(0) (0.6 g, 0.5 mmol), cesium carbonate (4.9 g, 15.0 mmol), in
ethanol (50 mL) was degassed with nitrogen in a resealable tube. The sealed system was then heated to 80
'C for 8 hours. The resultant reaction mixture was filtered, concentrated in vacuo and purification by flash

column chromatography in silica gel (hexane/ethyl acetate, 20:1) to give the intermediate B.

4. Ester hydrolysis: To a suspension of intermediate B (6.0 mmol), in a 1:1 mixture of THF and water
(60.0 mL) at 0 C, lithium hydroxide monohydrate (1.3 g, 30.0 mmol) was added in portions. The resultant
mixture was warmed to room temperature and stirred for 18 hours. The product mixture was then acidified
to pH < 4 with a 1 M hydrogen chloride aqueous solution, extracted with diethyl ether (3 x 10.0 mL) and
washed with brine (3 x 5.0 mL). The organic fractions were concentrated in vacuo and recrystallized from

a mixture of diethyl ether and hexane to give the alkenoic acid 1.
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4-phenylpent-4-enoic acid (1a)

OH
0}

White solid.

IH NMR (500 MHz, CDCls): § 10.50 (br. s, 1H), 7.41 (d, J = 7.3 Hz, 2H), 7.34 (t, J = 7.3 Hz, 2H), 7.27-
7.31 (M, 1H), 5.33 (s, 1H), 5.12 (s, 1H), 2.86 (t, J = 7.7 Hz, 2H), 2.54 (t, J = 7.7 Hz, 2H).

BC{*H} NMR (125 MHz, CDCls): 6 179.4, 146.6, 140.5, 128.6, 127.8, 126.2, 113.1, 33.1, 30.3.
HRMS (ESI-Q-orbitrap) m/z: [M - H] calcd for C11H120, 175.07645, found 175.07630.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

4-(p-tolyl)pent-4-enoic acid (1b)

OH
0]

White solid.

'H NMR (500 MHz, CDCls): § 10.91 (br. s, 1H), 7.32 (d, J = 7.4 Hz, 2H), 7.16 (d, J = 7.4 Hz, 2H), 5.31
(s, 1H), 5.08 (s, 1H), 2.85 (t, J = 7.5 Hz, 2H), 2.55 (t, J = 7.5 Hz, 2H), 2.36 (s, 3H).

BC{*H} NMR (125 MHz, CDCls): 5 179.8, 146.4, 137.6, 137.5, 129.2, 126.1, 112.3, 33.2, 30.2, 21.2.
HRMS (ESI-Q-orbitrap) m/z: [M - H]" calcd for C12H140, 189.09210, found 189.09202.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

4-(4-methoxyphenyl)pent-4-enoic acid (1c)

Q)W‘”
MeO ©
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White solid.

'H NMR (500 MHz, CDCls): 5 7.34 (d, J = 7.6 Hz, 2H), 6.87 (d, J = 7.6 Hz, 2H), 5.25 (s, 1H), 5.02 (s,
1H), 3.81 (s, 3H), 2.82 (t, J = 7.7 Hz, 2H), 2.52 (t, J = 7.7 Hz, 2H).

BC{*H} NMR (125 MHz, (CD3),S0): 6 174.1, 159.0, 145.8, 132.4, 127.1, 114.0, 110.8, 55.3, 32.9, 29.8.
HRMS (ESI-Q-orbitrap) m/z: [M+Na]" calcd for C1,H1403229.08352, found 229.08351.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

4-(4-chlorophenyl)pent-4-enoic acid (1d)

Q)WOH
Cl ©

White solid.

'H NMR (500 MHz, CDCls): 5 9.25 (br. s, 1H), 7.28-7.35 (m, 4H), 5.31 (s, 1H), 5.12 (m, 1H), 2.81 (t, J =
7.5 Hz, 2H), 2.52 (t, J = 7.5 Hz, 2H).

BC{*H} NMR (125 MHz, CDCls): § 179.1, 145.5, 139.0, 133.6, 128.7, 127.5, 113.7, 32.9, 30.1.
HRMS (ESI-Q-orbitrap) m/z: [M - H] calcd for C11H11ClO, 209.03748, found 209.03744.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

4-(4-fluorophenyl)pent-4-enoic acid (1e)

oy
(0]
F

IH NMR (500 MHz, CDCls): § 11.02 (br. s, 1H), 7.37 (t, J = 6.3 Hz, 2H), 7.03 (t, J = 7.9 Hz, 2H), 5.28 (s,
1H), 5.10 (s, 1H), 2.82 (t, J = 7.5 Hz, 2H), 2.53 (t, J = 7.5 Hz, 2H).

BC{*H} NMR (125 MHz, CDCls): § 179.8, 163.5, 161.6, 145.6, 136.6, 136.6, 127.9, 127.8, 115.5, 115.3,
113.1, 33.0, 30.3.
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HRMS (ESI-Q-orbitrap) m/z: [M - H] calcd for C11H11FO, 193.06703, found 193.06691.

4-(4-(trifluoromethyl)phenyl)pent-4-enoic acid (1f)

(6]
F3;C

3
White solid.

'H NMR (500 MHz, CDCls): § 7.59 (d, J = 7.9 Hz, 2H), 7.50 (d, J = 7.9 Hz, 2H), 5.39 (s, 1H), 5.21 (s,
1H), 2.85 (t, J = 7.6 Hz, 2H), 2.53 (t, J = 7.6 Hz, 2H).

BBC{*H} NMR (125 MHz, CDCls): 5 178.7, 145.6, 144.2, 129.8 (q, J = 32 Hz), 126.6, 125.6 (q, J = 3.6
Hz), 115.1, 32.8, 30.1.

HRMS (ESI-Q-orbitrap) m/z: [M - H] calcd for C12H1,F30,243.06384, found 243.06371.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).

4-(4-acetylphenyl)pent-4-enoic acid (19)
OH

e}
White solid.

'H NMR (500 MHz, CDCls): § 7.93 (d, J = 7.6 Hz, 2H), 7.49 (d, J = 7.4 Hz, 2H), 5.43 (s, 1H), 5.23 (s,
1H), 2.87 (t, J = 7.6 Hz, 2H), 2.61 (s, 3H), 2.54 (t, J = 7.6 Hz, 2H).

BC{*H} NMR (125 MHz, CDCls): § 197.8, 177.6, 145.8, 145.3, 136.4, 128.7, 126.4, 115.2, 32.7, 30.0,
26.8.

HRMS (ESI-Q-orbitrap) m/z: [M+Na]" calcd for C13H1403 241.08345, found 241.08342.
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(E)-5-phenylpent-4-enoic acid 1h

©/\/\)‘\OH

White solid.

IH NMR (500 MHz, CDCls): § 7.35 (d, J = 7.7 Hz, 2H), 7.30 (t, J = 7.7 Hz, 2H), 7.21 (t, J = 7.1 Hz, 1H),
6.45 (d, J = 15.9 Hz, 1H), 6.18-6.25 (M, 1H), 2.54-2.57 (m, 4H).

BC{*H} NMR (125 MHz, CDCls): 5 179.1, 137.4, 131.3, 128.7, 128.1, 127.4, 126.2, 33.9, 28.0.

HRMS (ESI-Q-orbitrap) m/z: [M-H] calcd for C1:H120, 175.07645, found 175.07651.

The data are in full accordance with the literature (Zhou, L.; Tan, C. K.; Jiang, X.; Chen, F.; Yeung, Y.-Y.
J. Am. Chem. Soc. 2010, 132 (44), 15474-15476.).
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Synthesis of olefinic mono-alcohol 5

Arjj\/\ﬂ/OH R J]\/\/OH
LiAlH4, THF, Ar

@)
0°C-rt, 1h.
1 5

General procedure. To a solution of 1 (3.0 mmol) in anhydrous THF (6.0 mL) at 0 C lithium aluminum
hydride (0.2 g, 6.0 mmol) was added in portions. The resultant suspension was warmed to room temperature
and stirred for 1 hour. The reaction was then quenched with a 2 M aqueous solution of sodium hydroxide
(5.0 mL), filtered through a thin pad of celite, and extracted with diethyl ether (3 x 5 ml). The organic
fractions were dried with anhydrous sodium sulfate, filtered, and concentrated in vacuo. Purification by
flash column chromatography through silica gel yielded the alkenoic alcohol 5.

4-phenylpent-4-en-1-ol (5a)

o

Colorless oil.

'H NMR (500 MHz, CDCls): § 7.42 (d, J = 7.8 Hz, 2H), 7.34 (t, J = 7.2 Hz, 2H), 7.25-7.30 (m, 1H), 5.31
(s, 1H), 5.11 (s, 1H), 3.65 (t, J = 6.5 Hz, 2H), 2.61 (t, J = 7.5 Hz, 2H), 1.68-1.77 (m, 3H).

BC{*H} NMR (125 MHz, CDCls): 6 148.02, 141.1, 128.4, 127.5, 126.2, 112.7, 62.4, 31.6, 31.2.
HRMS (ESI-Q-orbitrap) m/z: [M+Na]* calcd for C1;:H140 185.09369, found 185.09375.

The data are in full accordance with the literature (Hornback, J. M.; Proehl, G. S. J. Am. Chem. Soc. 1979,
101 (24), 7367-7373.)

4-(p-tolyl)pent-4-en-1-ol (5b)

P

Yellow oil.
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IH NMR (500 MHz, CDCls): § 7.33 (d, J = 7.5 Hz, 2H), 7.15 (d, J = 7.5 Hz, 2H), 5.29 (s, 1H), 5.07 (s,
1H), 3.66 (t, J = 6.4 Hz, 2H), 2.60 (t, J = 7.5 Hz, 2H), 2.36 (5, 3H), 1.69-1.77 (m, 2H), 1.67 (br. s, 1H).

BC{*H} NMR (125 MHz, CDCls): 5 147.8, 138.1, 137.3, 129.1, 126.1, 111.9, 62.5, 31.6, 31.2, 21.2.
HRMS (ESI-Q-orbitrap) m/z: [M+Na]* calcd for C1,H160 199.10934, found 199.10952.

The data are in full accordance with the literature (Rdsner, C.; Hennecke, U. Org. Lett. 2015, 17 (13),
3226-3229.).

4-(4-methoxyphenyl)pent-4-en-1-ol (5c)

/@J\/\/OH
MeO

Yellow oil.

IH NMR (500 MHz, CDCls): § 7.36 (d, J = 8.7 Hz, 2H), 6.86 (d, J = 8.7 Hz, 2H), 5.23 (s, 1H), 5.01 (s,
1H), 3.81 (s, 3H), 3.65 (t, J = 6.4 Hz, 2H), 2.57 (t, J = 7.5 Hz, 2H), 1.639-1.75 (m, 2H), 1.59 (br. s, 1H).

BC{*H} NMR (125 MHz, CDCl5): 6 159.1, 147.29, 133.4, 127.3, 113.8, 111.1, 62.5, 55.4, 31.7, 31.3.
HRMS (ESI-Q-orbitrap) m/z: [M+H]* calcd for C1,H160,193.12231, found 193.12252.

The data are in full accordance with the literature (Rdsner, C.; Hennecke, U. Org. Lett. 2015, 17 (13),
3226-3229.).

4-(4-chlorophenyl)pent-4-en-1-ol (5d)

/@J\/\/OH
Cl

Colorless oil.

IH NMR (500 MHz, CDCls): § 7.34 (d, J = 7.7 Hz, 2H), 7.29 (d, J = 7.7 Hz, 2H), 5.28 (s, 1H), 5.11 (s,
1H), 3.66 (t, J = 6.3 Hz, 2H), 2.58 (t, J = 7.5 Hz, 2H), 1.67-1.74 (m, 2H), 1.41 (br. s, 1H).

BC{*H} NMR (125 MHz, CDCls): § 146.9, 139.5, 133.3, 128.6, 127.5, 113.2, 62.4, 31.6, 31.1.
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HRMS (ESI-Q-orbitrap) m/z: [M+H]* calcd for C1,H1sCIO 197.07277, found 197.07285.

The data are in full accordance with the literature (Tsuji, N.; Kennemur, J. L.; Buyck, T.; Lee, S.; Prévost,
S.; Kaib, P. S. J.; Bykov, D.; Fares, C.; List, B. Science. 2018, 359 (6383), 1501-1505.).

4-(4-fluorophenyl)pent-4-en-1-ol (5e)

o
F

Yellow oil.

'H NMR (500 MHz, CDCls): § 7.34-7.39 (m, 2H), 7.00 (t, J = 8.0 Hz, 2H), 5.24 (s, 1H), 5.07 (s, 1H),
3.64 (t, J = 6.3, 2H), 2.57 (t, J = 7.5 Hz, 2H), 1.80 (br. s, 1H), 1.70 (m, 2H).

BC{*H} NMR (125 MHz, CDCls): 5 163.3, 161.4, 137.1, 137.1, 127.8, 127.7, 115.3, 115.1, 112.6, 62.3,
31.7,31.1.

HRMS (ESI-Q-orbitrap) m/z: [M+H]* calcd for C12H13FO 181.10232, found 181.10239.

The data are in full accordance with the literature (Rdsner, C.; Hennecke, U. Org. Lett. 2015, 17 (13),
3226-3229.).

4-(4-(trifluoromethyl)phenyl)pent-4-en-1-ol (5f)

/@J\NOH

Colorless oil.

IH NMR (500 MHz, CDCls): § 7.58 (d, J = 8.4 Hz, 2H), 7.50 (d, J = 8.4 Hz, 2H), 5.36 (s, 1H), 5.20 (s,
1H), 3.67 (t, J = 6.4 Hz, 2H), 2.62 (t, J = 7.2 Hz, 2H), 1.68-1.75 (m, 2H), 1.50 (br. s, 1H).

BC{*H} NMR (125 MHz, CDCls): § 147.0, 144.8, 129.5 (q, J = 32 Hz), 126.5, 125.4 (q, J = 4 Hz), 114.6,
62.3, 31.5, 31.1.

HRMS (ESI-Q-orbitrap) m/z: [M-H]" calcd for C1oH13F30 229.08457, found 229.08467.
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4-(3,5-bis(trifluoromethyl)phenyl)pent-4-en-1-ol (59)
FsC OH

CF,4
Colorless oil.

'H NMR (500 MHz, CDCls): § 7.83 (s, 2H), 7.77 (s, 1H), 5.42 (s, 1H), 5.28 (s, 1H), 3.69 (t, J = 6.4 Hz,
2H), 2.63 (t, J = 7.6 Hz, 2H), 1.68-1.78 (m, 3H).

13C{*H} NMR (125 MHz, CDCls): 5 145.7, 134.5, 131.8 (q, J = 33 Hz), 126.3, 123.5 (q, J = 271 Hz),
121.2 (m), 115.8, 62.1, 31.2, 30.9.

HRMS (ESI-Q-orbitrap) m/z: [M-H] calcd for Cy3H12FsO 297.07196, found 297.07153.
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(F) "TH NMR of filter purified products and recovered imide by-products
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Succinimide recovered from bromocycloetherification

of 5a.

ZT
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(G) 'H and 3C NMR Spectra
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30.85
50.000 usec
10.00 usec
298.0 K
1.00000000 sec
500.1330883 MHz
11
2k 2 11.25 usec
PLA1 15.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300123 MHz
WDH EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
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——137.86€41

T

o
170

160

T

T

150

e
140

T

130

T

12

T

0

T
110

RERAR

100

90

T

80

an

Curraent
NAME
FEXPNO
PROCNO 1

C395pm A pure
2

F2 — Acquisiz
Date_

Paramot
20190704
23.52

spect

PROBHD
PULPROG

36
cDpC13
500

SOLVENT

29761.904
0.908261
1010048
206.72
15.800
18.00
298.0
000000
00000

ers

h
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Mo
© o

9ab

0.9508
- 0.9908
- 1.0000

Current

NAME

EXPHO

PROCNO

F2 - Acquisiz Parameters

Date_ 20200722
18.45 h
spect

PROBHD  %119470_0283 |{

PULPROS 30

™ 36
cpe13

15

2
10000.000 iz
0.305176 Hz
3.2767999 sec
102.6
50.000 usec
6.50 usec
295.1 K
1.00000000 sec

0.1330883 MHz
1
10.00 usec
25.00000000 W

- Processing parameters

65536
500.1300125 MHz
EM
0
0.30 Hz
0
1.00
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5 _ ©
s & ®
v 9 0 Current ameters
= 2 ™ NAME 01 data
I < - EXPNO 2
2 ) o PROCNO 1
¥2 Parameters

Dat. 20201123

e 21.47 b
INSTRUM spect
PROBHD  %119470_0283 |
PULPROG 30

n

36
cDpC13

95.2 K
00000 sec
000 sec

1
125.7703543 Milz
13¢
.75 usec

00000

9ab

M I g — My ‘,"J AN o o “

T T R B B L B B B R L R S A R

r T .
160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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“ ©
5 o
L /

o~ 4.0939

9ac

Current

NAME 335pm B pure
EXPNO 1
PROCNO 1
Acquisitien Parameters
20190704
23.55 b

spect

PULPROS

SOLVENT

2
10000.000 Hz
0.305176 Hz

AQ 3.2767999 sec
el 30.85

D 50.000 usec
DE 10.00 usec
TF 298.0 K
Dl 1.00000000 sec
DO

SFOL 500.1330883 MHz
HuCl 11

2k 2 11.25 usec
PLA1 15.00000000 W
F2 - Processing parameters
ST 65536

SF 500.1300123 MHz
WDH EM

SSB 0

LB 0.30 Hz
GB 0

Pe 1.00
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= @

D < wy PR

=~ © < .

o Fel N wy Curraent

& 5 v 4] NAME C395pm B pure

be=s b o EXPNO 2

il bt ~ el S PROCNO 1

\ /

N\ ¥2 Acquisit Parametors
Date_ 20190705

0.27 h
INSTRUM spect
PROBED _0010 ¢
PULPROS 30
T 36
SOLVENT cpe13

500

29761.904 H=z
0.908261 Hz
1010048 sec

206.72

15.800 usec
8.00 usec
298.0 K

000000 sec
00000

1320005 MHZ
i

waltzl6
80.00 usec
000000 W
.29 000 W
0.14920001 W

O

2ssing parameters
32768

125.7577815 MHz

EM
0

1.00 Hz
Gl 0
pe 1.40

{

T T T T T T T e o B e RS A LA EALAAR AR R T T T T T T T T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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-6.2000

9ad

L J
¥ g8y &l
& 858 S
- ™ NM o
T e e Py
80 75 7.0 65 60 55 5.0

B s b i

Current

NAME
EXPHO
PROCND 1
F2 - Acquisiz Paramoters
20201123
20.33 b
sSpect
%119470_0283 |
PULPROS 30
T 36
SOLVENT cpel13
9

2
10000.000 Hz
0.305176 Hz
3.5757999 sec

71.76
50.000 usec
6.50 usec
295.1 K
1.00000000 sec

0.1330883 MHz
i
10.91 usec
25.00000000 W

FZ - Processing parameters

ST 65536
SF 500.1300127 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
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uw o
=) o
o N Curraent ters
& & k- NAME @502 data
@ A 7y EXPHO 2
~ —~ r~ PROCND 1

F2 — Acquisiz Parametors
Date_ 20201123

e 21.10 h
INSTRUM spect
PROBED
PULPROS
n

9
0.908261 Hz
1.1010048 sec
206.72
15.800 usec
uze

1
125.7703543 Wiz

13¢
2. 9.75 usec
PLWL 2 D00DO0D W
SFO! .1320005 MHz
o H

SF 125.75771757 MHz
Wi i
SSB 0
LB 1.00 Hz
Gl 0
pC 1.40

9ad

ARRAEAS RARS EARAEAES LEn RRRARRARES & T T T T RRRRRARRRS A RARRRRRARSE T T

170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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WWorCor o
0 MO 00D
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o S vt o T
Mmoo m
L

20682

Current
NAME
FEXPNO
PROCNO

Acquisition Parameters

h

PULPROS

SOLVENT

30.85
50.000 usec
10.00 usec
298.0 K
1.00000000 sec

500.1330883 MHz
1
Pl 11.25 usec
PLA1 15.00000000 W

F2 - Processing parameters

SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
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f=3 NO AN A
I} R R ®
< < Do 5]
b & 0o < Current
w o g " . 5 NEME,
2 QN ~ <« < EXPNO
o ol o ~ ™ PROCNO
\ '
% X { F2 — Acquisiz Parameters
TR R ‘ 20190621
0.49 b
spect
%1 _0010 ¢
PULPROG 30
T 36
SOLVENT cpel3
80D
29761.904 iz
0.908261 Hz
1.1010048 sec
206.72

15.800 usec
18.00 usec
298.0 K

N0DDOD sec
000000 sec

2
[

L
125.7703543 Miz
13c

10.00 usec
0000000 W
500.1320005 MHz

H

80.00 usec
15.00000000 W

.29 W

0.14920001 W

=1
=1

Br 5

2ssing parameters
32768

s 7

sF 125.7577771 Mz
gae wWow EM

338 0

LB 1.00 Hz

G 0

ec 1.40

R R R B R B B L AR AR L

T R B B B s LR

- .
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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| A

o}
9af

- 1.0000

® @«
oM Current.
Demn 5aE
R FEXPNO
oD e PROCNO
Ll J
\\// F2 - Roquisiz Paramotars
\1/ 20190620
23.21 h
spect
_001D |
PULPROG 30
T 36
SOLVENT cDpCl3
16
2
10000.000 Hz
0.305176 Hz
3.2767999 sec
30.85
50.000 usec
10.00 usec
298.0 K
1.00000000 sec
SFOL 500.1330883 MHz
HuCl 11
2k 2 11.25 usec
PLA1 15.00000000 W
c) FZ - Processing parameters
ST 65536
SF 500.1300123 MHz
WDH EM
O SSB 0
Br LB 0.30 Hz
GB 0
Pe 1.00
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N O

= @

el N Current

o) N NAME

< < FXPNO

~ el PROCNO
2 Acquisit Parameters
Date_ 20190621

D.03 h

spect

PROBHD
PULPROG

36
SOLVENT cDpC13
80D

29761.904 H=z
0.908261 Hz
1010048 sec

206.72
15.800 usec
18.00 usec
298.0 K
000000
00000

cl
9af

=1
=1

.29
0.14920001 W

2ssing parameters
32768

125.7577807 MHz

EM
0

1.00 Hz
Gl 0
pe 1.40

S S E—r |5 R, | SRS

R L B B AR S LA AR

- .
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

e R R B e B B B L A LR SRR
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" Current
= NAME

5 FEXPNO

™ PROCNO

Acquisizien Paramoters

20190621
2.25 h

spect

PULPROS

36
SOLVENT cDpCl3
16

SFOL 0.1330883 MHz
HuCl 11
O 2k 2 11.25 usec
PLA1 15.00000000 W
O F2 - Processing parameters
Br ST 65536
SF 500.1300124 MHz
WDH EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
F
9ag
| 2 ), W \ JUL
J | 1} | ]
o™ b el g o @
W0 N| ™= gg Eg [
~ N | [=]
i =] =4 q e <
- - ™~ o) ~N
i
|
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s
(2]
=
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4
(3]
o
(=}
o
)]
o
=
»
o
»
(=}
I
o

3.0 ppm
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) N N
00 r~ O ™
O @ v <
R ) =) Current
B ) ]
\© OO < EXPNO
o ed PROCNO
|
H ! ¥2 Acquisiz Paramoters
| { 20190621
3.07 h
INSTRUM spect
PROBHD 001D {
PULPROG 30
™ 36
SOLVENT cDpC13
80D
29761.904 H=z
0.908261 Hz
1.1010048 sec
O 206.72

15.800 usec
8.00 usec
298.0 K
0000000 sec
1000 sec

9ag
255119 parameters
32768

125.7577737 MHz

T

R L R R AR s LR e R R B R B A AN a AR

- .
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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Curraent

NAME

EXPNO

PROCNO

F2 — Acquisiz Parametors
Nate_ 20201117

20.38 b
INSTRUM spect
PROBHD  %119470_0283 |{
PULPROS 30
T 36
SOLVENT cne13
15

2
10000.000 iz
0.305176 Hz
3.2767999 sec
§3.35
50.000 usec
6.50 usec
295.2 K
1.00000000 sec

0.1330883 MHz
i

Pl 10.91 usec

PLA1 25.00000000 W

F2 - Processing parameters

ST 65536

SF 500.1300125 MHz
EM

& 0

LB 0.30 Hz

GB 0

Pe 1.00

Br
9ah |

|

]
UL

M

Ry oo o ot ST o L2 WD (. ¥ S WA A O S
I MU
K 38 [¥z 83
N~ vs ~ & 8}—
b= ee 8% o=
o v || [N

s :

35 30 25 20 ppm
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— < Y o n O

™ N 0 I o @

t~ — =3 o = = Current

) o Ty e 2wl NAME

o o™ O o~ 0 EXPNO

o | in | ~ uw o™ ™ PROCNO 1
|

Acquisiz

i PULPROG

SOLVENT cDpC13

.908261 Hz
1.1010048 sec
206.72
15.800 usec

1
125.7703543 Wiz
13¢
9.75 usec
D00DO0D W
1320005 MHz
H

Br
9ah

usec
W
W
W

R L B b L R LA A AR E AR RS LR AL AR LR

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm
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S 2 g
o o
o 1wy o
Lo a o
O,
(e}
Br

9ba
L | )
| Jill /1 J{
[ ™ =Y 0 (] (=]
R & 8 2 o |8
Q =~ ] S Qe
6 o - ~ o o

Current rs
NEME Ip
FEXPNO 1
PROCNO 1

Acquisition Parameters
20201112

17.01 h
spect
%820201_0170 |
PULPROS 30
T 36
SOLVENT cpe13
15
2
8012.820 Nz
0 532 Hz
4.0894465 sec
181
Dd 52.40D usac
DE 5.50 usec
TR, 295.3 K
DL 1.00000000 sec
TDO
SFOL 0.1324708 MHz
NUC 1
PL 6.75 usec
PLW1 13.17700005 W

F2 - Processing parameters

SI 65536
SF 400.1300060 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
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1 1

x ’ 3

Br

L B e e e ARl RaAREAnas T

170 160 150 140 130 120 110 100

T

Curraent
NAME
EXPNO
PROCNO

F2 — Acquisiz Parametors
20201112

23.37 h

PULPROG

SOLVENT cDpC13

0.908261 Hz
1.1010048 sec
206.72
15.800

1
5.7703543 Miz
13¢
9.75 usec

00ODOOD W

usec
W
W
W
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b

2595

=0

9ca

WA\ Mmoo o
RN D0 N0 =0 Current.
N o - R S m M
EARN oY e T
MMM MeMm [S SN PROCNO
b b ] o L
~a 4
N\ (# |
N W |

PULPROS

SOLVENT

SF
WDW
SSB
LB
GB

Br

h_
L
=

r

- 1.9927 -

3.1010

. 1.0378 _

Acquisizien

20190715
18.49
spect

36
cDpCl3
16

30.85
50.000
10.00
298.0
1.00000000

0.1330883
1

11.25
15.00000000

El

65536
500.1300124

EM

0
0.30
0

1.00

Paramoters

h

MHZ

usec
W

F2 - Processing parameters

MHZ
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D9

Q = i u m o

3 o = o =

& o BN i n o Current

5 g o« o o N

@ o ] Al R NAME

© ™ o, © I~ o EXPNO

- el i ~ ~ &N PROCNO
L L)
\ | \ F2 - Acquisiz Parameters
[ \ il Date_ 20190715

19.18 h
spect

PULPROG
T 36
SOLVENT cDpC13

500

29761.904 H=z
0.908261 Hz
1010048 sec
206.72
15.800 usec
8.00 usec
298.0 K
000000 sec
1000 sec

Br

2ssing parameters
32768

125.7577761 MHz

9ca

T T T

B R L e AR

S T
170 160 150 140 130 120 11 100

L B L L R L AR AR a s AR el |

80 70 60 50 40 30 ppm
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241%

6.

Br

\
(

1.0170

Curraent

NAME

EXPHO

PROCND

F2 - Acquisiz Parameters

Date_ 20200727
18.33 h
spect

PROBHD  %119470_0283 |{

PULPROS 30

T 36

SOLVENT cpe13

15

2
10000.000 Hz
0.305176 Hz
3.2767999 sec

126.88
50.000 usec
6.50 usec
295.1 K
1.00000000 sec

0.1330883 MHz
1
10.00 usec
25.00000000 W

- Processing parameters
65536

500.1300117 MHz
EM
0

0.30 Hz

0
1.00
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164,903

P OTURP—

Br.

9da

q
170

T

160

T

150

.
140

130

T

120

A RARASREARS L

110 100

T

90

80

T

PROCNO 1

F2
Dat.

INSTRUM
PROBHD
PULPROG
kus}
SOLVENT

000000
.1320005 MHz
1H

CPDPRG[?
PCPD2
PLH2
PLWL2
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S OV
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Curraent Parameters

=
o < a\‘l — N -
= S Y NAME spm pIII pure
g Qe e EXPNO 1
5 PROCND 1
¥2 Parameters
Data_ 20190625
21.37 b
INSTRUM spect
PROBHD
PULPROS

SOLVENT

2
10000.000 iz
0.305176 Hz

AQ 3.5757999 sec
c 30.85

Dk 50.000

DE 10.00

TR 298.0

DL 1.00000000

DO 1
SFOL 500.1330683 MHz
NUC1 1n

Pl 11.25 usec
PLW1 15.00000000 W

ing parameters

65536
500.1300122 MHz
EM
0
0.30 Hz
0
1.00

3 8}— 2|8 8 ]
2 Qe Qe ] Q
o ™ NM|N ™ N
I r
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o~ om0
< D= O~ '4
=3 =N o -
™ T O ) Current s
2 5 ot el < NAME I pure
3 RSB < EXPNO 2
— o b PROCNO 1
L LAY/
R XY F2 - Acquisit parameteors
VY 20190625
21453 h
spect
_001D |
DULPROS 30
b 36
SOLVENT cpel3
300
29751.904 H=
0.908261 Hez
1.1010048 sec
206.72

15.800 usec
18.00 usec
298.0 K

N0DDOD sec
000000 sec

2
[

L
125.7703543 Miz
13c

10.00 usec
000D00D
500.1320005 MHz

H

&

usec
W
W
W

| .

e R A RRARER LR R E B B L A B B R
I | [ I I I I I I

- .
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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3

f-8.312

wy

3.9813
1.0000

Current
NAME
FEXPNO
PROCNO

20190625
17.33

spect

PULPROS

36
SOLVENT cDpCl3
16

0.305176
3.2767999
G 30.85
D 50.000
DE 10.00
TR 298.0
Dl 1.00000000
DO
SFOL 500.1330883
NUC1 1
Pl 11.25
PLA1 15.00000000

SI 65536
SF 500.1300125
WDW EM
SSB 0
LB 0.30
GB 0
Pe 1.00

Acquisition Parameters

F2 - Processing parameters



— — D SN M

™ o @S NN N O T~ (=3

~ = O W@ s o

@ N o 0~ o ” Current

] RS Pk n — N

m < o~ © N B . NAME

© w oot ; SENEN] © - EXPHO 2

- — e — ~ Il PROCND 1
|\ 1 i

\ /] F2 - Acquisiz Paramoters

f (o Date_ 20190625

ne 17.49 h
INSTRUM Spect
PROBHD
PULPROG
kus}

O,N

D00DO0D W
.1320005 MHz
1H

Br

9fa

T R L R R AR s LR

=
170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm

S RS AR s AL L A B A B AR AR RAERL (RRRRARARRS LEAEELRS
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(RN EN R

Br

9ga

.

m
<

330

0 o

2.0746

w

— 2.0640

.0

72,0730

Current

NAME
EXPNO
PROCNO
Acquisition Parameters
20190710
21.41 b
spect
_0010 ¢
PULPROS 30
T 36
SOLVENT cpel3
16

0.305176 Hz
3.2767999 sec
G 17.56
D 50.000 usec
DE 10.00 usec
TR 298.0 K
Dl 1.00000000 sec
DO
SFOL 500.1330883 MHz
NUC1 1
1 11.25 usec
PLW 15.00000000 W

F2 - Processing parameters

SI 65536
SF 500.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
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L7796

171

Br

9ga

T

o
170

160

T

T

150

e
140

T

130

12

an

0

T
110

100

T

90

80

Curraent

NAME pm B pure
EXPNO 3
PROCNO 1
F2 — Acquisiz Parametors
20190710
21.34 h
INSTRUM spect
PROBED _0010 ¢
PULPROS 30
™ 36
SOLVENT ope13
500
29761.904 iz
0.908261 Hz
1.1010048 sec

206.72
15.800 usec
8.00 usec
298.0 K
0000000
1000 sec

usec
W
W
W

2ssing parameters
32768

125.7577866 MHzZ
i

0
1.00 Hz
Gl 0
pe 1.40
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ot O D O s 8D ) N oM
o N O N @D S0 GRARGRE Rt Currant.
w HOWw YN ® ™MW | [} NAME
- TIMMOM A NN o @
= < . L. EXPHO
(5 S © o NN PROCNO 1
L ) I [
/ ‘ \\»\_' zien Parameters
Z ) 20201215
21.15 h
IHSTRUM spect
PROBHD {
PULPROS zg30
n 5536
cpel3
16
2
10000.000 Hz
0.305176 Hz
3.2767999 sec
93.28
50.000 usec
6.50 usec
295.2 K
1.00000000 sec
SFOL 500.1330883 MHZ
HUC 1
PL 10.91 usec
PLWl 25.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300125 MHz
WDW EM
SSB 0
OH LB 0.30 Hz
GB 0
Pe 1.00
o}
la
I
|
= <SS T ) A OOV S
L ed] )1 1L
- o - P R
8 $ L] @ I~
- N~
D [Te3R" ] =2~
Pe Q< |l
- - N N

11 10 9 8 7 6 5 4 3 ppm
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3 vy ® o — ©on Current s
- . : e 3 oW NAME data
o @ = —~ " 2 2 &
- < = N iy = EXPNO 2
— — — — — © ™ PROCND T
/ Parameters
\ 20201215
21.52 b
Spect

PULPROG
™
SOLVENT
NS

206.72
15.800
5

OH

9..75

D00DO0D W

.1320005 MHz
1H

1a

CPDPRG[? waltczl6
PCPD2
PLH2

PLWL2
PLWL3

R B o L B B A E e RS R AREARS RERARERAL T R B L B A R RS LR R

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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Teo
~
<
re
<}

™ 1 N\ @Oy o
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o Wm0 WD
a & o
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‘ L\' bbb o
AN N
YW
OH
I U
JL ) S O O
J|) /1
(i i d /N N/
8@ (=3l gl o N
(=] 8" N0
N~ = [~ N (D
o & 8|8 S||3
vy | N[N
!

Current
NAME
FEXPNO
PROCNO

h

PULPROS

SOLVENT

2
10000.000 Hz
0.305176 Hz

AQ 3.2767999 sec
el 50.6

D 50.000 usec
DE 6.50 usec
TF 295.2 K
Dl 1.00000000 sec
DO

SFOL 500.1330883 MHz
HuCl 1

2k 2 10.91 usec
PLA1 25.00000000 W
F2 - Processing parameters
ST 65536

SF 500.1300625 MHz
WDH EM

SSB 0

LB 0.30 Hz
GB 0

Pe 1.00
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1%79.81

1b

OH

33. 1585

i |

180

T

170

T

160

T
150

140

130

T
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110

T ARARASAS A

100 90

80

70

T

T

60

e
50

T

40

30

ppm

Curraent
NAME
FEXPNO
PROCNO 1

F2 — Acquisiz

20201211
231
INSTRUM spect

1.1010048
206.72
15.800

6.50
295.2
BUDDIDD]
0000

9..75
0000000
1320005

H

Paramoters

h

Hz
Hz
sec

F2 rotessing parameters
ST 32768
SE 125.7577771 MHz
wWow EM
SSB 0
LB 1.00 Hz
G 0
po 1.40
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32 < ™~ C O~
. = & R EXPHO
T3} w el NN PROCNO
L )
N\ |/ Acquisizion Parameters
N 20201214
18.04 h
spect
%119470_0283 |
PULPROS 30
T 36
SOLVENT cDpCl3
16
2
o000.000 Hz
g 05176 Hz
3.2767999 sec
2.5
00D usec
6.50 usec
TR 295.1 K
Dl 1.00000000 sec
DO
SFOL 0.1330883 MHz
HuCl 1
Pl 10.91 usec
PLA1 25.00000000 W
F2 - Processing parameters
ST 65536
SF 500.1300130 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
Pe 1.00
OH
o}
MeO 1
c
| | |
| .
s . .

l° /I\ .“°‘\ O ,§ g‘.
3 3 s 3 8
< Q b 2 Q Q
o~ e » » o« o™

J I
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MeO

1c

OH

TR
» o
&
@® o
o o
0o

180

170

RN

160

150

140

130

i
120

110

100

T

ppm

PROCNO 1
12 Paramoters
D 20201215

3 18.59 h

INSTRUM
PROBHD
PULPROS
™
SOLVENT
N

D00DO0D W
: 1320005 MHZ
NUC H
CPDPRG[?
PCPD2

SF 125.7

wWiw

SSB

LB

G 0
PC 1.40
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teind
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0

Cl

1d

OH

O oy YO =
Srenl  corran
QO MAD NaME
SO wyeno
SN NN PROCNO
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