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1  Supporting Scheme

OH {Ir[dF(CF3)ppyl;(dtbbpy)}PFs (1 mol%) OH o

i lidi 10 mol%), blue LED
y quinuclidine (10 mol%), blue . _
"BugNH,PO, (25 mol%)
Ar, MeCN, 40 °C, 24 h

1a Z-1a, 50% (95% brsm) 2a, not observed

W

standard [Ir] condition

Scheme S1. Initial attempts of photoredox-catalyzed isomerization of 1a. Only olefin isomerization product Z-1a

was obtained. Both 1a and Z-1a cannot be converted to ketone 2a under standard photoredox conditions.

2 Reaction Setup for Electrolysis

For small-scale experiments, the electrochemical reactions were carried out in a galvanostatic mode using IKA
ElectraSyn 2.0 system (https://www.ika.com/zh/Products-Lab-Eq/Electrochemistry-Kit-csp-516/ElectraSyn-20-Package-
cpdt-20008980/). Glassy carbon electrode (C, 2 mm x 8 mm x 52 mm) and Platinum plate electrode (Pt, 2 mm X § mm X
52 mm) were both commercially available. The EletraSyn 2.0 cap equipped with anode and cathode were inserted into the
mixture in the ElectraSyn vial. The cell was then plugged into ElectraSyn 2.0 system for reaction. The cell assembly process

is depicted below:

—

For large-scale experiments, the via cap equipped with graphite electrode (30 mm x30 mm x 3 mm) and platinum
plate electrode (30 mm x 30 mm X 0.1 mm) were inserted into the mixture in the reaction vial. Electrodes were connected
with KRP-305DH power supply (Zhaoxin) commercially available from www.taobao.com. The cell assembly process is

depicted below:

3 Preparation of the Substrates

3.1 General Procedure A. (Substrates 1a-1i and d-1a)
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NaBH, H
i ArCHO i CeCl3*7H,0 ?
ZAr T > ~ “Ar
1 M KOH (aq.) MeOH, 0 °C
n=o12 reflux,3h n=01.2 n=0,1,2

Aryl aldehyde (10 mmol, 1.0 equiv.) and corresponding cyclic ketone (15 mmol, 1.5 equiv.) were mixed round bottom

flask followed by slow addition of aqueous potassium hydroxide solution (1 M, 15 mL). Then the reaction mixture was
refluxed for 3h. After full consumption of Aryl aldehyde, the mixture was cooled to rt and extracted with Et;O (3 x 20 mL).
The combined organic layers were washed with brine (2 x 15 mL), dried over Na,SO4, and concentrated in vacuo to afford
the crude enone. Without further purification, the crude enone was used for Luche reduction.

To the solution of crude enone in MeOH (30 mL) was added at 0 °C in sequence CeCl;-7H,O (4.5 g, 12 mmol, 1.2
equiv.) and NaBH,4 (454 mg, 12 mmol, 1.2 equiv.). The reaction mixture was allowed to be stirred for 0.5 h at 0 °C and
quenched by carefully adding saturated aq. NH4Cl solution (30 mL). After removing the MeOH in reduced pressure, the
mixture was extracted with EtOAc (3 x 30 mL). The combined organic layers were washed with brine (2 x 15 mL) and
dried over Na;SOjs. The solvent was removed under vacuum, and the residue was purified by flash chromatography on

silica gel to generate the corresponding allylic alcohol.
3.2 General Procedure B. (Substrates 1k-1j)

RMgBr R
CHO THF, 0 °C
R1/\r _— > R1/\H\OH
Ry
Rz
To a solution of corresponding aldehyde (1.0 equiv.) in anhydrous THF (10 mL) was slowly added Grignard reagent
(1.39 mmol, 1.1 equiv.) via syringe at 0 °C, and the reaction mixture was stirred for 30 min. Upon completion, the reaction
mixture was quenched by adding aq. saturated NH4Cl solution (15 mL) and was extracted with EtOAc (2 x 10 mL). The
combined organic layers were washed with brine (2 x 15 mL), dried over Na,SO4, and concentrated in vacuo. The residue

was purified by flash chromatography on silica gel to afford the product.

3.3 General Procedure C. (Substrates 11-1u)

NaBH,
Me/H RMgBr, THF o Me/H CeCI3°7H20 HO Me/H
_— _—
OMe 0°C-rt R MeOH,0°C R
n=12 n=1,2 n=12

To the solution of corresponding 3-methoxy-enone (3.96 mmol, 1.0 equiv.) in anhydrous THF (20 mL) was slowly
added Grignard reagent (7.92 mmol, 2.0 equiv.) via syringe at 0 ‘C, and the reaction mixture was stirred for 24 h at room
temperature. The reaction mixture was quenched by 2 M HCI (20 mL) and then stirred for another 30 min. The reaction
mixture was extracted with EtOAc (2 x 20 mL). The combined organic layers were washed with brine (2 x 15 mL), dried
over Na,SQOy, and concentrated in vacuo to afford the crude enone. Without further purification, the crude enone was used
for Luche reduction.

o the solution of crude enone in MeOH (30 mL) was added at 0 °C in sequence CeCl3-7H>O (4.5 g, 12 mmol, 1.2
equiv.) and NaBH;4 (454 mg, 12 mmol, 1.2 equiv.). The reaction mixture was allowed to be stirred for 0.5 h at 0 °C and
quenched by carefully adding saturated aq. NH4Cl solution (30 mL). After removing the MeOH in reduced pressure, the
mixture was extracted with EtOAc (3 x 30 mL). The combined organic layers were washed with brine (2 x 15 mL) and
dried over Na;SOjs. The solvent was removed under vacuum, and the residue was purified by flash chromatography on

silica gel to generate the corresponding allylic alcohol.

S3



3.4 General Procedure D. (Substrates 1u-1w)

R-MgBr
0 .y THF, 0 °C 9 <
EtOJ\/\W E—— EtOJ\/\(
0 OH

To a solution of Ethyl trans-4-oxo-2-butenoate (commercially available, 300 mg, 2.34 mmol, 1.0 equiv.) in anhydrous
THF (12 mL) was slowly added the corresponding Grignard reagent (R-MgBr, 2.46 mmol, 1.05 equiv.) via syringe at 0 °C,
and the reaction mixture was monitored by TLC (reaction completed within 15-30 minutes). Upon completion, the reaction
mixture was quenched with saturated aq. NH4Cl solution (10 mL) and then the mixture was extracted with EtOAc (2 x 15
mL). The combined organic layers were washed with brine (20 mL), dried over Na,SO4, and concentrated in vacuo. The

crude product was purified by flash chromatography on silica gel to yield the desired allylic alcohol.
4  Mechanistic Studies

4.1 Cyeclic voltammetry analysis. Cyclic voltammetry was recorded on the CHI 660D instrument. A glassy carbon
disc electrode was used as the working electrode, a platinum wire electrode was used as the counter electrode, SCE was
used as reference electrode. Each sample, 1a (5 mM) or quinuclidine (5 mM), was performed in mixed solution of
MeCN/toluene (5 mL + 1 mL) containing "BusNH,PO4 (5 mM) under argon. The spectra were recorded with the scan rate
of 100 mV/s.

4.2 Radical inhibition experiment.

OH (o)
C(+)|Pt(-)
= Standard condition
TEMPO
(2.0 equiv)
1a 2a, 7% (18% brsm)

To a flame-dried and argon charged ElectraSyn 2.0 vial (10 mL) with a stir bar was added quinuclidine (20 mol%, 12
mg), TEMPO (156 mg, 2 equiv.) and "BusNH>PO4 (0.5 mmol, 170 mg). MeCN (5 mL), toluene (1 mL) and 1a (0.5 mmol,
1.0 equiv) was added into the vial. The vial cap equipped with anode (glassy carbon) and cathode (platinum) were inserted
into the mixture. The reaction system was strictly deoxygenated several under argon. The reaction mixture was electrolyzed
under a constant current of 8 mA for 12 h under Ar. When reaction completed, the cap was removed and electrodes were
rinsed with ethyl acetate. The mixture was filtered through a plug of celite with ethyl acetate. The filtrate was concentrated
under reduced pressure, and the residue was purified by flash column chromatography on silica gel to provide 1b (6 mg,

7% yield) with 60 mg 1a recovered.

4.3 Deuterium-label experiment.

0 OH 0%D
NaBD, D C+)IPH-) 1 Ln
7 CeCl37H,0 = Standard condition
CH3OH, 0 °C
d-1a 2a, 30% (68% brsm)

Deuterium-labeled substrate d-1a was synthesized following substrate synthesis general procedure A with the use of
NaBD; instead of NaBH, in the second step Luche reduction reaction. The electrolysis was carried following General

experimental procedure for electrocatalytic isomerization “standard conditions”.
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4.4 Detection of TEMPO-2a via HRMS

»o00in #08-147 RT. 094-141 AV SO NL 2 90E4

TEX
FTMS - p ESI Full lock ms [100 0000 1000 00X ]

T
344 2580

C2H3 O2N = 344 2584

: o

TEMPO-2a
(proposed structure)
[C22H34NO,]*
HRMS calc. 344.2584

Relatve Abundance

CeMHa O NN

5  Characterization Data of Compounds

o

2a

Compound 2a was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 20:1) as a colorless oil (67 mg, 72% yield). Rf = 0.58 (silica gel, hexane/EtOAc = 10:1). 'H NMR
(400 MHz, CDCl3) 6 7.33 - 7.24 (m, 2H), 7.22 - 6.92 (m, 3H), 3.24 (dd, /= 13.7, 4.6 Hz, 1H), 2.66 - 2.49 (m, 1H), 2.51 -
2.21 (m, 3H), 2.04 (tdd, J = 12.0, 6.3, 3.0 Hz, 2H), 1.90 - 1.78 (m, 1H), 1.76 - 1.51 (m, 2H), 1.35 (ddd, /= 11.8, 3.7, 1.2
Hz, 1H) ppm. 13C NMR (100 MHz, CDCl3) 4 212.73, 140.47, 129.24, 128.40, 126.06, 52.59, 42.28, 35.56, 33.51, 28.17,
25.17 ppm. HRMS (ESI): m/z calcd for: Ci3H;¢NaO" [M+Na]*: 211.1093; found: 211.1095.

) F

2b

Compound 2b was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 15:1) as a colorless oil (70 mg, 68% yield). Rf = 0.59 (silica gel, hexane/EtOAc = 5:1). '"H NMR
(500 MHz, CDCl3) 6 7.17 (dddd, J=13.0, 7.3, 6.3, 1.9 Hz, 2H), 7.10 - 6.77 (m, 2H), 3.20 (ddd, /= 13.7, 5.0, 1.5 Hz, 1H),
2.67-2.57 (m, 1H), 2.52 (ddd, /= 13.9, 8.8, 1.1 Hz, 1H), 2.45 - 2.40 (m, 1H), 2.32 (tdd, /= 13.4, 6.0, 1.3 Hz, 1H), 2.12 -
1.98 (m, 2H), 1.92 - 1.79 (m, 1H), 1.75 - 1.52 (m, 2H), 1.40 (td, J = 12.5, 3.7 Hz, 1H) ppm. 3C NMR (125 MHz, CDCl5)
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§212.18, 162.44, 160.49, 131.87, 131.83, 127.90, 127.83, 127.38, 127.26, 123.99, 123.96, 115.36, 115.19, 51.21, 42.24,
33.59,29.07, 28.16, 25.21 ppm. HRMS (ESI): m/z calcd for: Ci3HsFNaO" [M+Na]*: 229.0999; found: 229.0999.

(o) Br

2c

Compound 2¢ was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 15:1) as a colorless oil (103 mg, 70% yield). Rf = 0.70 (silica gel, hexane/EtOAc = 5:1). '"H NMR
(500 MHz, CDCl3) 6 7.51 (dd, J=7.9, 1.2 Hz, 1H), 7.34 - 7.10 (m, 2H), 7.05 (td, J= 7.6, 2.0 Hz, 1H), 3.35 (dd, J=13.9,
5.4 Hz, 1H), 2.91 - 2.61 (m, 1H), 2.56 (dd, /= 13.9, 8.1 Hz, 1H), 2.50 - 2.39 (m, 1H), 2.38 - 2.17 (m, 1H), 2.05 (dddd, J =
21.6, 12.6, 5.9, 2.9 Hz, 2H), 1.93 - 1.79 (m, 1H), 1.86 - 1.53 (m, 2H), 1.50 - 1.29 (m, 1H) ppm. *C NMR (125 MHz,
CDCls) 6 212.05, 140.00, 132.96, 131.97, 127.90, 127.33, 124.90, 50.82, 42.39, 35.88, 33.89, 28.26, 25.42 ppm. HRMS
(ESI): m/z caled for: C3HsBrNaO* [M+Na]": 289.0198; found: 289.0198.

(o]
OMe

2d

Compound 2d was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 10:1) as a colorless oil (68 mg, 62% yield). Rf = 0.43 (silica gel, hexane/EtOAc = 5:1). '"H NMR
(500 MHz, CDCl3) 6 7.18 (t,J= 7.8 Hz, 1H), 7.03 - 6.38 (m, 3H), 3.79 (s, 3H), 3.21 (dd, /= 13.9, 4.8 Hz, 1H), 2.55 (dddd,
J=13.4,10.0,5.7, 1.2 Hz, 1H), 2.51 - 2.10 (m, 3H), 2.19 - 1.93 (m, 2H), 1.95 - 1.80 (m, 1H), 1.76 - 1.46 (m, 2H), 1.43 -
1.27 (m, 1H) ppm. 3C NMR (125 MHz, CDCl5) 4 212.53, 159.70, 142.13, 129.32, 121.63, 115.07, 111.27, 55.22, 52.47,
42.23,35.61, 33.53, 28.12, 25.16 ppm. HRMS (ESI): m/z calcd for: Ci4HsNaO," [M+Na]*: 241.1199; found: 241.1199.

o

2e

Compound 2e was synthetized following General electrolysis procedure and purified by a flash chromatography on
silica gel (PE: EtOAc = 20:1) as a colorless oil (46 mg, 53% yield). Rf = 0.58 (silica gel, hexane/EtOAc = 8:1). 'H NMR
(400 MHz, CDCl3) 6 7.28 (dd, J= 8.1, 6.7 Hz, 2H), 7.22 - 6.96 (m, 3H), 3.15 (dd, /= 13.9, 4.2 Hz, 1H), 2.55 (dd, J=13.9,
9.5 Hz, 1H), 2.49 - 2.27 (m, 2H), 2.25 - 2.03 (m, 2H), 2.06 - 1.89 (m, 1H), 1.84 - 1.66 (m, 1H), 1.68 - 1.39 (m, 1H) ppm.
13C NMR (100 MHz, CDCls) § 220.21, 140.08, 128.96, 128.49, 126.22, 51.07, 38.26, 35.67, 29.21, 20.61 ppm. HRMS
(ESI): m/z calcd for: C2H4NaO* [M+Na]*: 197.0936; found: 197.0937.

fo) OMe

2f

Compound 2f was synthetized following General electrolysis procedure and purified by flash chromatography on
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silica gel (PE: EtOAc = 20:1) as a colorless oil (64 mg, 62% yield). Rf = 0.65 (silica gel, hexane/EtOAc = 5:1). 'H NMR
(400 MHz, CDCls) 6 7.19 (td, J = 7.8, 1.8 Hz, 1H), 7.11 (dd, J = 7.4, 1.8 Hz, 1H), 6.92 - 6.59 (m, 2H), 3.80 (s, 3H), 3.22
(d, /=9.2 Hz, 1H), 2.61 - 2.36 (m, 2H), 2.32 (dddt, J=18.7, 8.5, 3.0, 1.5 Hz, 1H), 2.13 (ddd, /= 18.7, 10.1, 8.6 Hz, 1H),
2.05 - 1.88 (m, 2H), 1.83 - 1.63 (m, 1H), 1.62 - 1.40 (m, 1H) ppm. 3C NMR (100 MHz, CDCl;) § 220.79, 157.64, 130.55,
128.54, 127.51, 120.43, 110.30, 55.22, 49.63, 38.18, 30.24, 29.38, 20.61 ppm. HRMS (ESI): m/z caled for: Ci3HsNaO>"
[M+Na]": 227.1042; found: 227.1042.

o MeO

2g

Compound 2g was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 10:1) as a colorless oil (95 mg, 82% yield). Rf = 0.45 (silica gel, hexane/EtOAc = 5:1). 'H NMR
(300 MHz, CDCls) 6 7.18 (td, J = 7.6, 1.8 Hz, 1H), 7.09 (dd, J = 7.4, 1.8 Hz, 1H), 6.95 - 6.59 (m, 2H), 3.80 (s, 3H), 3.03
(dd, J=13.4,6.0 Hz, 1H), 2.86 (dt, J= 8.2, 2.8 Hz, 1H), 2.60 (dd, J = 13.4, 8.1 Hz, 1H), 2.55 - 2.34 (m, 2H), 1.96 - 1.72
(m, 4H), 1.70 - 1.53 (m, 1H), 1.36 - 1.17 (m, 3H) ppm. *C NMR (75 MHz, CDCls) § 216.00, 157.72, 131.10, 128.35,
127.46, 120.33, 110.32, 55.23, 52.13, 42.86, 32.61, 30.46, 29.58, 28.49, 24.61 ppm. HRMS (ESI): m/z calcd for:
CisHNaO," [M+Na]*: 255.1356; found: 255.1355.

(o]
B
/
2h

Compound 2h was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 1:1) as a colorless oil (42 mg, 40% yield). Rf = 0.43 (silica gel, hexane/EtOAc = 1:1). 'H NMR
(400 MHz, CDCls) 6 8.67 - 8.32 (m, 2H), 8.05 (dd, /= 7.9, 1.5 Hz, 1H), 7.58 (dt, /= 7.9, 2.0 Hz, 1H), 7.46 (td, J=7.5,
1.5 Hz, 1H), 7.39 - 6.93 (m, 3H), 3.43 (d, /= 9.6 Hz, 1H), 2.95 (dd, J = 8.1, 4.3 Hz, 2H), 2.83 - 2.63 (m, 2H), 2.39 - 2.00
(m, 1H), 1.87 - 1.64 (m, 1H) ppm. 3C NMR (100 MHz, CDCl5) 4 198.84, 150.64, 147.73, 143.96, 137.02, 135.60, 133.58,
132.43,128.86, 127.67, 126.85, 123.53,49.19, 33.02, 28.87, 27.99 ppm. HRMS (ESI): m/z calcd for: C1sHisNO* [M+Na]*:
238.1226; found: 238.1227.

o)

OO

2i

Compound 2i was synthetized following General electrolysis procedure from 3-methoxycyclohex-2-en-1-one and
purified by flash chromatography on silica gel (PE: EtOAc = 10:1) as a colorless oil (59 mg, 61% yield). Rf = 0.31 (silica
gel, hexane/EtOAc = 5:1). "TH NMR (400 MHz, CDCl3) § 7.22 - 7.05 (m, 2H), 7.09 - 6.85 (m, 2H), 2.99 (ddd, J = 15.8,
8.0,4.1 Hz, 1H), 2.57 (ddt, J=13.9, 4.2, 1.9 Hz, 1H), 2.53 - 2.42 (m, 2H), 2.43 - 2.29 (m, 1H), 2.14 (dddd, J = 12.6, 6.4,
3.8, 2.3 Hz, 1H), 2.10 - 2.00 (m, 1H), 1.94 - 1.72 (m, 2H) ppm. 3C NMR (100 MHz, CDCI;) & 210.84, 162.90, 160.47,
140.19, 140.16, 128.15, 128.07, 115.68, 115.47, 49.21, 44.13, 41.24, 33.03, 25.53 ppm. HRMS (ESI): m/z calcd for:
Ci2H3FNaO* [M+Na]": 215.0842; found: 215.0844.
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Me
2j

Compound 2j was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 10:1) as a colorless oil (64 mg, 74% yield). Rf = 0.30 (silica gel, hexane/EtOAc = 5:1). 'H NMR
(400 MHz, CDCl3) 6 7.11 (q, J = 3.5 Hz, 4H), 2.94 (d, J = 8.0 Hz, 2H), 2.91 - 2.84 (m, 2H), 2.82 - 2.73 (m, 1H), 2.25 (s,
3H),2.22-2.13 (m, 1H), 1.75 (dddd, J=13.2, 11.2, 10.4, 6.6 Hz, 1H) ppm. 3C NMR (100 MHz, CDCl;) § 211.14, 135.89,
135.17, 129.24, 128.93, 126.04, 125.99, 48.06, 31.07, 28.90, 28.26, 25.51 ppm. HRMS (ESI): m/z calcd for: C2HsNaO™"
[M+Na]*: 197.0936; found: 197.0938.

Me O

O Me

Compound 2k was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 15:1) as a colorless oil (20 mg, 15% yield). Rf = 0.62 (silica gel, hexane/EtOAc = 5:1). 'H NMR
(400 MHz, CDCl3) 6 7.31 - 7.23 (m, 2H), 7.24 - 7.09 (m, 3H), 6.83 (s, 2H), 3.23 (dd, /= 13.3, 4.8 Hz, 1H), 3.14 (ddd, J =
9.5,7.0,4.8 Hz, 1H), 2.56 (dd, J = 13.3, 9.4 Hz, 1H), 2.27 (s, 3H), 2.16 (s, 6H), 1.08 (d, J = 7.0 Hz, 3H) ppm. 3*C NMR
(100 MHz, CDCl3) 6 213.10, 140.03, 138.73, 138.66, 133.64, 129.41, 128.88, 128.49, 126.33, 49.88, 38.09, 21.17, 19.80,
15.62 ppm. HRMS (ESI): m/z calcd for: C19H2,NaO" [M+Na]*: 289.1563; found: 289.1562.

Me Me

2k

Me
<0
2|

Compound 21 was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 10:1) as a colorless oil (52 mg, 60% yield). Rf = 0.57 (silica gel, hexane/EtOAc = 4:1). 'H NMR
(300 MHz, CDCl3) 6 7.45 - 7.30 (m, 2H), 7.29 - 7.09 (m, 3H), 2.80 (td, /= 12.0, 5.5 Hz, 1H), 2.67 - 2.40 (m, 1H), 2.40 -
2.11 (m, 3H), 2.16 - 1.67 (m, 1H), 1.03 (d, J = 6.9 Hz, 3H) ppm. 3C NMR (75 MHz, CDCl;) § 219.61, 142.37, 128.75,
127.14, 126.90, 51.42, 50.99, 37.73, 29.59, 12.22 ppm. HRMS (ESI): m/z caled for: Ci,H;s0" [M+H]": 175.1117; found:
175.1119.

Me Me
O~
2m

Compound 2m was synthetized following General electrolysis procedure and purified by a flash chromatography
on silica gel (PE: EtOAc = 20:1) as a colorless oil (70 mg, 75% yield). Rf = 0.60 (silica gel, hexane/EtOAc = 10:1). 'H
NMR (300 MHz, CDCl3) 6 7.35 - 7.17 (m, 1H), 7.14 - 6.91 (m, 3H), 2.78 (td, /= 12.0, 5.5 Hz, 1H), 2.64 - 2.46 (m, 1H),
2.37 (s, 3H), 2.32 - 2.17 (m, 3H), 2.06 - 1.85 (m, 1H), 1.04 (d, J= 6.9 Hz, 3H) ppm. 3C NMR (75 MHz, CDCl;) § 219.86,
142.41, 138.40, 128.70, 127.97, 127.72, 124.21, 51.45, 51.03, 37.82, 29.71, 21.59, 12.32 ppm. HRMS (ESI): m/z calcd
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for: Ci3H7O" [M+H]": 189.1274; found: 189.1274.

(o) Me

2n

Compound 2n (trans/cis = 1:1.3) was synthetized following General electrolysis procedure and purified by a flash
chromatography on silica gel (PE: EtOAc =20:1) as a colorless oil (75 mg, 80% yield). Rf = 0.55 (silica gel, hexane/EtOAc
=10:1). 'H NMR (400 MHz, CDCl5)  7.46 - 7.15 (m, 7H), 7.17 - 6.93 (m, 2H), 3.34 (dq, J = 8.6, 4.8, 4.4 Hz, 1H), 2.74
(ddd, J=17.0,5.4, 1.5 Hz, 1H), 2.71 - 2.42 (m, 4H), 2.36 (ddd, /= 13.2, 6.7, 5.1 Hz, 1H), 2.24 - 1.89 (m, 5.1H), 1.85 - 1.70
(m, 1.98H), 0.92 (d, J = 7.1 Hz, 3H), 0.81 (d, J = 6.3 Hz, 2.27H) ppm. 3C NMR (100 MHz, CDCl;) § 214.86, 212.53,
143.99, 141.98, 128.75, 128.44, 128.09, 127.29, 126.75, 126.51, 77.48, 77.16, 76.84, 53.33, 50.64, 49.81, 47.86, 41.95,
39.03, 34.64,27.55,26.63, 23.88, 12.38, 12.24 ppm. HRMS (ESI): m/z calcd for: C13H;eNaO" [M+Na]*: 211.1093; found:
211.1094.

(o) Me Me
20

Compound 20 (trans/cis = 1.6:1) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc =30:1) as a colorless oil (77 mg, 76% yield). Rf = 0.59 (silica gel, hexane/EtOAc
=15:1). "TH NMR (400 MHz, CDCl;) & 7.26 - 7.14 (m, 1.6H), 7.08 - 6.97 (m, 3.6H), 6.95 - 6.85 (m, 1.2H), 3.30 (dt, J =
8.7,4.7 Hz, 0.6H), 2.76 - 2.43 (m, 5.4H), 2.38 - 2.25 (m, 5.5H), 2.20 - 1.86 (m, 5H), 1.84 - 1.69 (m, 1.8H),0.93 (d,/=7.1
Hz, 1.9H), 0.81 (d, J = 6.4 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl5) § 214.92, 212.64, 143.98, 141.96, 138.29, 138.01,
128.95, 128.61, 128.29, 128.07, 127.49, 127.26, 125.05, 124.31, 53.31, 50.62, 49.86, 47.80, 41.98, 39.00, 34.70, 27.51,
26.66, 23.96, 21.61, 21.59, 12.41, 12.27 ppm. HRMS (ESI): m/z calcd for: Ci4sH;sNaO* [M+Na]*: 225.1250; found:
225.1251.

(o) Me OMe
2p

Compound 2p (trans/cis = 1:1.2) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc =10:1) as a colorless oil (60 mg, 55% yield). Rf = 0.41 (silica gel, hexane/EtOAc
=5:1). 'TH NMR (400 MHz, CDCl;)  7.28 - 7.09 (m, 2H), 6.84 - 6.53 (m, 5.4H), 3.80 (d, J = 8.9 Hz, 5.5H), 3.30 (dt, J =
8.8,4.6 Hz, 1H), 2.73 (ddd, /= 6.9, 5.3, 1.5 Hz, 1H), 2.65 - 2.42 (m, 4.4H), 2.41 - 2.31 (m, 1H), 2.22 - 1.90 (m, 5.6H),
1.84 - 1.73 (m, 1.8H), 0.93 (d, J = 7.1 Hz, 3H), 0.82 (d, J = 6.3 Hz, 2.5H) ppm. 3C NMR (100 MHz, CDCl;) 5 214.86,
212.48, 159.92, 159.72, 145.69, 143.68, 129.74, 129.38, 120.40, 119.69, 114.16, 113.43, 111.59, 111.57, 55.29, 55.26,
53.35, 50.62, 49.90, 47.79, 41.95, 38.91, 34.57, 27.28, 26.61, 24.05, 12.38, 12.25 ppm. HRMS (ESI): m/z calcd for:
C14HsNaO," [M+Na]": 241.1199; found: 241.1199.

(o) Me
S
2q
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Compound 2q (trans/cis = 1.6:1) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc =15:1) as a colorless oil (71 mg, 69% yield). Rf = 0.48 (silica gel, hexane/EtOAc
=5:1). 'TH NMR (300 MHz, CDCl3) § 7.19 - 7.10 (m, 2H), 7.10 - 6.81 (m, 4.6H), 3.38 - 3.22 (m, 0.6H), 2.77 - 2.65 (m,
0.6H), 2.61 - 2.41 (m, 4.6H), 2.40 - 2.26 (m, 0.8H), 2.12 (ddd, J=12.7, 5.3, 3.1 Hz, 1H), 2.05 - 1.84 (m, 4H), 1.84 - 1.63
(m, 1.9H), 0.88 (d, J = 7.1 Hz, 1.9H), 0.77 (d, J = 6.0 Hz, 3H) ppm. 3C NMR (75 MHz, CDCl;)  214.62,212.14, 163.17,
163.11, 159.93, 159.86, 139.68, 139.64, 137.63, 137.58, 129.46, 129.35, 128.65, 128.55, 115.60, 115.32, 115.03, 52.46,
50.71,49.70,47.09, 41.81, 38.93, 34.66, 27.65, 26.42,23.71, 12.26, 12.09 ppm. HRMS (ESI): m/z calcd for: Ci3H;sFNaO*
[M+Na]": 229.0999; found: 229.0999.

(o) Me

OMe
2r

Compound 2r (trans/cis = 1:1.9) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc =10:1) as a colorless oil (49 mg, 45% yield). Rf = 0.45 (silica gel, hexane/EtOAc
=5:1). 'TH NMR (500 MHz, CDCl) § 7.16 - 7.06 (m, 1H), 7.05 - 6.97 (m, 2H), 6.89 - 6.69 (m, 3H), 3.77 (s, 4.7H), 3.32 -
3.22 (m, 1H), 2.69 (ddd, /= 7.1, 5.4, 1.5 Hz, 1H), 2.61 - 2.40 (m, 3.2H), 2.39 - 2.27 (m, 1H), 2.16 - 1.84 (m, 5.1H), 1.79 -
1.69 (m, 1.6H), 0.90 (d, /= 7.1 Hz, 3.1H), 0.79 (d, J = 6.4 Hz, 1.6H) ppm. 1*C NMR (125 MHz, CDCl3) 4 214.96, 212.56,
158.29, 158.14, 136.15, 133.98, 128.97, 128.12, 114.02, 113.76, 55.28, 55.25, 52.49, 50.89, 49.88, 47.11, 41.90, 39.03,
34.75, 27.85, 26.50, 23.81, 12.31, 12.18 ppm. HRMS (ESI): m/z caled for: CisH;sNaO," [M+Na]": 241.1199; found:
241.1200.

Me

OMe
2s

Compound 2s (trans/cis = 1:1.7) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc = 15:1) as a colorless oil (84 mg, 77% yield). trans-2s: Rf = 0.27 (silica gel,
hexane/EtOAc = 10:1). '"H NMR (400 MHz, CDCl5) 4 7.24 - 7.13 (m, 2H), 6.95 (td, J = 7.4, 1.2 Hz, 1H), 6.90 - 6.78 (m,
1H), 3.80 (s, 3H), 3.10 (td, /= 11.8, 4.0 Hz, 1H), 2.78 (dd, /= 12.2, 6.3 Hz, 1H), 2.54 - 2.40 (m, 2H), 2.11 (ddt, J = 12.2,
5.2,3.3 Hz, 1H), 2.02 - 1.87 (m, 2H), 1.84 - 1.71 (m, 1H), 0.81 (d, J = 6.5 Hz, 3H) ppm. *C NMR (100 MHz, CDCl;) 8
213.24,157.27,132.12, 127.63, 127.46, 120.90, 110.96, 55.50, 49.70, 42.08, 32.91, 26.66, 12.17 ppm. HRMS (ESI): m/z
calcd for: C14H;sNaO," [M+Na]*: 241.1199; found: 241.1199. cis-2s: Rf = 0.23 (silica gel, hexane/EtOAc = 10:1). 'H
NMR (400 MHz, CDCI3) 6 7.20 (ddd, J = 8.0, 7.4, 1.7 Hz, 1H), 7.05 (dd, /= 7.6, 1.7 Hz, 1H), 6.96 - 6.75 (m, 2H), 3.79
(s, 3H), 3.75-3.59 (m, 1H), 2.82 (ddd, /= 7.0, 5.4, 1.5 Hz, 1H), 2.54 (ddd, /= 14.9, 9.3, 5.7 Hz, 1H), 2.41 - 2.28 (m, 1H),
2.17 - 1.91 (m, 2H), 1.92 - 1.71 (m, 2H), 0.90 (d, J = 7.2 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl3) 8 215.28, 156.98,
130.10, 128.72, 127.49, 120.18, 110.45, 55.15, 47.63, 41.05, 39.05, 26.75, 24.17, 12.54 ppm. HRMS (ESI): m/z calcd for:
Ci14HsNaO," [M+Na]": 241.1199; found: 241.1195.

o Me

EtO

2t
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Compound 2t was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 10:1) as a colorless oil (85 mg, 77% yield). Rf = 0.41 (silica gel, hexane/EtOAc = 5:1). 'H NMR
(400 MHz, CDCls) 6 7.90 (d, J = 8.0 Hz, 2H), 7.27 (d, /= 7.8 Hz, 2H), 4.17 (q, J = 7.2 Hz, 2H), 3.30 (t, J = 6.7 Hz, 2H),
2.76 (t,J=6.7 Hz, 2H), 2.42 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl5) 5 197.89, 173.12, 144.10,
134.21, 129.38, 128.25, 60.73, 33.36, 28.42, 21.76, 14.30 ppm. HRMS (ESI): m/z calcd for: Ci3HsNaOs" [M+Na]":
243.0991; found: 243.0092.

EtO

o
N
c
o
-

Compound 2u was synthetized following General electrolysis procedure and purified byflash chromatography on
silica gel (PE: EtOAc = 8:1) as a white solid (88 mg, 78% yield). Rf = 0.42 (silica gel, hexane/EtOAc = 4:1). m.p.: 39-41
°C. 'H NMR (400 MHz, CDCI3) & 8.12 - 7.89 (m, 2H), 7.13 (t, J = 8.6 Hz, 2H), 4.15 (q, J= 7.1 Hz, 2H), 3.27 (t, J = 6.6
Hz, 2H), 2.75 (t, J = 6.6 Hz, 2H), 1.26 (t, J = 7.1 Hz, 3H) ppm. 3C NMR (100 MHz, CDCI;) § 196.71, 172.98, 167.21,
164.68, 133.18, 133.15, 130.85, 130.75, 115.95, 115.74, 60.84, 33.40, 28.38, 14.32 ppm. HRMS (ESI): m/z calcd for:
C12H3FNaO;" [M+Na]": 247.0740; found: 247.0740.

EtO OMe

;O
N
<
o

Compound 2v was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 8:1) as a colorless oil (86 mg, 73% yield). Rf = 0.38 (silica gel, hexane/EtOAc = 4:1). 'H NMR
(400 MHz, CDCl3) 6 7.56 (ddd, J=7.7, 1.6, 1.0 Hz, 1H), 7.50 (dd, /=2.7, 1.5 Hz, 1H), 7.36 (t,J=7.9 Hz, 1H), 7.10 (ddd,
J=28.2,2.7,1.0 Hz, 1H), 4.15 (q, J=7.1 Hz, 2H), 3.84 (s, 3H), 3.29 (t, /= 6.7 Hz, 2H), 2.74 (t, J= 6.7 Hz, 2H), 1.26 (t, J
=7.1 Hz, 3H) ppm. 3C NMR (100 MHz, CDCl3) § 198.10, 173.01, 159.93, 138.04, 129.72, 120.80, 119.85, 112.32, 60.77,
55.55, 33.63, 28.44, 14.31 ppm. HRMS (ESI): m/z calcd for: Ci3HsNaO4" [M+Na]*: 259.0940; found: 259.0944.

(o) =z

EtO N
2w O

Compound 2w was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 1:1) as a colorless oil (42 mg, 40% yield). Rf = 0.43 (silica gel, hexane/EtOAc = 1:1). 'H NMR
(500 MHz, CDCls) 6 8.64 (ddd, J=4.7, 1.8, 0.9 Hz, 1H), 7.99 (dt,J="7.9, 1.1 Hz, 1H), 7.79 (td, /= 7.7, 1.7 Hz, 1H), 7.43
(ddd, J=7.6,4.7, 1.3 Hz, 1H), 4.11 (q, J= 7.1 Hz, 2H), 3.51 (t, J= 6.7 Hz, 2H), 2.71 (t, /= 6.7 Hz, 2H), 1.21 (t, J= 7.1
Hz, 3H) ppm. 3C NMR (125 MHz, CDCl3) § 200.06, 172.95, 153.09, 149.04, 136.91, 127.29, 121.79, 60.59, 32.87, 28.36,
14.24 ppm. HRMS (ESI): m/z calcd for: C;1H1sNOs* [M+H]": 208.0968; found: 208.0966.

o)
OEt

(0]
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Compound 2x was synthetized following General electrolysis procedure and purified by flash chromatography on
silica gel (PE: EtOAc = 10:1) as a colorless oil (64 mg, 69% yield). Rf = 0.65 (silica gel, hexane/EtOAc = 5:1). '"H NMR
(400 MHz, CDCl3) 6 4.12 (qd, J=7.2, 1.9 Hz, 2H), 2.94 - 2.80 (m, 1H), 2.75 (dd, J = 16.4, 7.2 Hz, 1H), 2.53 - 2.25 (m,
2H), 2.27 - 2.00 (m, 3H), 1.98 - 1.79 (m, 1H), 1.83 - 1.55 (m, 2H), 1.53 - 1.33 (m, 1H), 1.24 (t, J = 7.1 Hz, 3H) ppm. 13C
NMR (100 MHz, CDCl3) 6 211.16, 172.74, 60.56, 47.25, 41.96, 34.59, 34.01, 27.91, 25.34, 14.32 ppm. HRMS (ESI): m/z
calcd for: CoHi6NaO;* [M+Na]*: 207.0092; found: 207.0091.

Me

0
(o)
OMe
2y

Compound 2y (trans/cis = 5.1:1) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc = 15:1) as a colorless oil (57 mg, 73% yield). trans-2z: Rf = 0.51 (silica gel,
hexane/EtOAc = 5:1). TH NMR (400 MHz, CDCl3) & 3.75 (s, 3H), 2.63 (td, J = 11.1, 6.6 Hz, 1H), 2.54 - 2.36 (m, 2H),
2.37 -2.25 (m, 1H), 2.19 (ddd, J = 18.8, 10.7, 8.9 Hz, 1H), 2.08 - 1.89 (m, 1H), 1.14 (d, J = 7.0 Hz, 3H) ppm. 3C NMR
(100 MHz, CDCl3) 6 217.87, 174.63, 52.22, 49.04, 47.73, 36.93, 24.57, 13.29 ppm. HRMS (ESI): m/z calcd for:
CsH1pNaOs" [M+Na]*: 179.0679; found: 179.0683. cis-2z: Rf = 0.43 (silica gel, hexane/EtOAc = 5:1). '"H NMR (300 MHz,
CDCl;) 6 3.67 (s, 3H), 3.22 (ddd, J = 8.2, 6.8, 3.4 Hz, 1H), 2.70 - 2.36 (m, 2H), 2.33 - 2.15 (m, 2H), 2.17 - 2.00 (m, 1H),
1.04 (d, J=7.1 Hz, 3H) ppm. 1*C NMR (75 MHz, CDCl3) 4 218.09, 174.30, 51.76, 46.47, 45.79, 35.27, 23.67, 10.71 ppm.
HRMS (ESI): m/z caled for: CsH1,NaOs" [M+Na]*: 179.0679; found: 179.0680.

Me OMe
(0]

2z

Compound 2z (trans/cis = 1.2:1) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc = 10:1) as a colorless oil (66 mg, 78% yield). trans-2aa: Rf = 0.26 (silica gel,
hexane/EtOAc = 10:1). '"H NMR (500 MHz, CDCl3) 6 3.72 (s, 3H), 2.68 (ddd, J = 11.7, 6.5, 1.2 Hz, 1H), 2.51 - 2.23 (m,
3H), 2.21 - 2.08 (m, 1H), 2.05 (ddd, J = 13.4, 3.6, 1.7 Hz, 1H), 2.00 - 1.82 (m, 1H), 1.81- 1.66 (m, 1H), 1.00 (d, /= 6.5
Hz, 3H) ppm. 3C NMR (125 MHz, CDCl3)  210.90, 174.51, 52.06, 51.78, 46.64, 41.30, 29.15, 25.96, 12.76 ppm. HRMS
(ESI): m/z caled for: CoH1uNaO5;" [M+Na]™: 193.0835; found: 193.0835. cis-2aa: Rf = 0.20 (silica gel, hexane/EtOAc =
10:1). 'TH NMR (500 MHz, CDCl3) & 3.65 (s, 3H), 3.12 - 2.92 (m, 1H), 2.54 (ddd, J= 6.7, 5.2, 1.4 Hz, 1H), 2.49 - 2.38 (m,
1H), 2.33 - 2.17 (m, 1H), 2.11 - 1.91 (m, 3H), 1.86 (ddd, J = 4.9, 2.6, 1.4 Hz, 1H), 1.05 (d, /= 6.9 Hz, 3H) ppm. *C NMR
(125 MHz, CDCl;) 6 210.40, 173.67, 51.77, 48.60, 45.84, 39.83, 26.59, 23.17, 12.69 ppm. HRMS (ESI): m/z calcd for:
CyH1sNaOs" [M+Na]*: 193.0835; found: 193.0835.

Bn OMe
(o}

2aa
The compound 2aa (trans/cis = 1.4:1) was synthetized following General electrolysis procedure and purified by

flash chromatography on silica gel (PE: EtOAc = 10:1) as a colorless oil (88 mg, 72% yield). trans-2aa: Rf = 0.53 (silica
gel, hexane/EtOAc = 5:1). 'TH NMR (400 MHz, CDCl3) § 7.31 - 6.98 (m, 5H), 3.62 (s, 3H), 3.11 (dd, J=13.7, 7.6 Hz, 1H),
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3.02 (dddd, J=10.8, 7.6, 4.2, 1.1 Hz, 1H), 2.76 - 2.49 (m, 2H), 2.50 - 2.24 (m, 2H), 2.17 - 1.99 (m, 2H), 1.94 - 1.79 (m,
1H), 1.77 - 1.63 (m, 1H) ppm. 3C NMR (100 MHz, CDCl;) 8 209.92, 174.33, 139.90, 129.52, 128.31, 126.23, 53.59,
52.06, 49.82, 41.52, 33.97, 28.98, 25.76 ppm. HRMS (ESI): m/z caled for: CisH;sNaO;" [M+Na]": 269.1148; found:
269.1150. cis-2aa: Rf = 0.48 (silica gel, hexane/EtOAc = 5:1). '"H NMR (400 MHz, CDCI3) § 7.39 - 7.23 (m, 2H), 7.22 -
7.16 (m, 1H), 7.18 - 6.97 (m, 2H), 3.71 (s, 3H), 3.33 (dd, J = 14.0, 4.8 Hz, 1H), 3.05 - 2.95 (m, 1H), 2.75 - 2.42 (m, 3H),
2.39-2.20 (m, 1H), 2.13 - 1.99 (m, 1H), 1.91 (dddd, J = 9.0, 5.8, 3.5, 1.4 Hz, 3H) ppm. '*C NMR (100 MHz, CDCl;) &
208.66, 173.73, 139.79, 129.10, 128.64, 126.39, 53.31, 51.93, 46.12, 40.67, 33.17, 27.80, 23.02 ppm. HRMS (ESI): m/z
calcd for: CsHisNaO3* [M+Na]*: 269.1148; found: 269.1152.

0Bn

OMe

(0]
2ab

Compound 2ab (trans/cis = 1.5:1) was synthetized following General electrolysis procedure and purified by flash
chromatography on silica gel (PE: EtOAc = 10:1) as a colorless oil (97 mg, 75% yield). trans-2ab: Rf = 0.63 (silica gel,
hexane/EtOAc = 5:1). 'TH NMR (500 MHz, CDCls) § 7.27 - 7.18 (m, 2H), 7.19 - 6.97 (m, 3H), 3.63 (s, 3H), 3.36 (ddd, J
=9.4,8.0,5.8 Hz, 1H), 2.98 (dd, J =13.7, 7.9 Hz, 1H), 2.67 (dd, J=13.7, 5.7 Hz, 1H), 2.62 - 2.49 (m, 1H), 2.34 - 2.20 (m,
2H), 1.91 - 1.59 (m, 5H), 1.53 - 1.40 (m, 1H) ppm. 3C NMR (125 MHz, CDCl5) § 212.96,212.94, 175.18, 138.54, 129.25,
128.36, 126.40, 54.68, 51.99, 46.20, 43.04, 37.18, 30.98, 26.56, 24.29 ppm. HRMS (ESI): m/z calcd for: Ci¢H2NaOs*
[M+Na]": 283.1305; found: 283.1305. cis-2ab: Rf = 0.60 (silica gel, hexane/EtOAc = 5:1). '"H NMR (500 MHz, CDCl;) &
7.27 (dd, J= 8.2, 6.9 Hz, 2H), 7.23 - 7.02 (m, 3H), 3.65 (s, 3H), 3.33 (dd, J = 14.5, 4.7 Hz, 1H), 3.04 - 2.76 (m, 2H), 2.73
-2.37 (m, 3H), 2.27 - 2.10 (m, 1H), 1.84 (ddt, J= 11.7, 4.7, 2.2 Hz, 2H), 1.69 - 1.45 (m, 3H) ppm. *C NMR (125 MHz,
CDCl3) 6 212.11, 173.74, 140.22, 129.21, 128.55, 126.27, 54.94, 51.82, 44.01, 43.91, 35.40, 32.98, 26.69, 23.61 ppm.
HRMS (ESI): m/z caled for: C16H20NaOs;" [M+Na]*: 283.1305; found: 283.1304.

OH
=z

1a

Compound 1a was prepared according to General Procedure A and purified by flash chromatography on silica gel
(PE: EtOAc = 30:1) as a white solid (756 mg, 40% yield in 2 steps). Rf = 0.50 (silica gel, hexane/EtOAc = 10:1). m.p.: 56-
57 °C. 'TH NMR (300 MHz, CDCl3) 8 7.41 - 7.30 (m, 2H), 7.30 - 6.84 (m, 3H), 6.57 (s, 1H), 4.26 (ddd, J = 8.2, 4.0, 1.4
Hz, 1H), 2.83 - 2.67 (m, 1H), 2.38 (s, 1H), 2.22 - 1.96 (m, 2H), 1.96 - 1.82 (m, 1H), 1.73 - 1.40 (m, 4H) ppm. 3C NMR
(75 MHz, CDCl;) 6 144.40, 137.74, 128.97, 128.12, 126.23, 120.77, 73.68, 36.56, 27.40, 27.05, 23.30 ppm. HRMS (ESI):
m/z calcd for: Ci3H(NaO* [M+Na]": 211.1093; found: 211.1090.

OH F
=z

1b

Compound 1b was prepared according to General Procedure A and purified by flash chromatography on silica gel
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(PE: EtOAc = 15:1) as a white solid (1.27 g, 62% yield in 2 steps). Rf = 0.48 (silica gel, hexane/EtOAc = 5:1). m.p.: 42-
44 °C. 'H NMR (500 MHz, CD2Cly) § 7.26 - 7.15 (m, 2H), 7.11 (t, J = 7.5 Hz, 1H), 7.05 (dd, J = 10.1, 8.3 Hz, 1H), 6.45
(s, 1H), 4.23 (dd, /=8.7, 4.0 Hz, 1H), 2.60 (dt, J=13.7, 5.0 Hz, 1H), 2.01 (ddt, J=17.8, 9.9, 4.1 Hz, 3H), 1.94 - 1.76 (mm,
1H), 1.71 - 1.47 (m, 3H), 1.50 - 1.36 (m, 1H) ppm. 3C NMR (125 MHz, CD,Cl,) § 161.64, 159.69, 147.55, 131.42, 131.39,
128.55, 128.49, 125.84, 125.72, 124.03, 124.00, 115.68, 115.50, 113.42, 113.41, 73.73, 37.24, 28.11, 27.69, 23.86 ppm.
HRMS (ESI): m/z caled for: C13H;sFNaO" [M+Na]*: 229.0999; found: 229.1000.

OH Br
7

1c

Compound 1¢ was prepared according to General Procedure A and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless o0il (2.01 g, 76% yield in 2 steps). Rf = 0.38 (silica gel, hexane/EtOAc = 5:1). '"H NMR
(500 MHz, CD;0OD) 6 7.56 (dd, J = 8.0, 1.3 Hz, 1H), 7.28 (td, J=17.5, 1.2 Hz, 1H), 7.24 - 7.11 (m, 1H), 7.10 (dd, J="7.7,
1.8 Hz, 1H), 6.49 (s, 1H), 2.07 - 1.97 (m, 1H), 1.99 - 1.89 (m, 1H), 1.89 - 1.79 (m, 1H), 1.67 - 1.47 (m, 3H), 1.48 - 1.33
(m, 1H) ppm. 3C NMR (126 MHz, CD30D) § 146.84, 139.51, 133.49, 131.99, 129.14, 128.04, 125.20, 121.21, 73.88,
37.74, 28.56, 28.47, 24.69 ppm. HRMS (ESI): m/z calcd for: Ci3H,sBrO* [M+H]": 267.0379; found: 267.0379.

OH

= OMe

1d

Compound 1d was prepared according to General Procedure A and purified by flash chromatography on silica gel
(PE: EtOAc = 8:1) as a colorless oil (1.2 g, 55% yield in 2 steps). Rf = 0.24 (silica gel, hexane/EtOAc = 5:1). 'TH NMR
(500 MHz, CDCl3) 6 7.32 - 7.08 (m, 1H), 6.93 - 6.79 (m, 1H), 6.80 - 6.68 (m, 2H), 6.50 (s, 1H), 4.23 (ddd, /=8.3,4.0, 1.5
Hz, 1H), 3.80 (s, 3H), 2.95 - 2.51 (m, 1H), 2.25 - 2.04 (m, 1H), 2.07 - 1.93 (m, 1H), 1.95 - 1.72 (m, 2H), 1.69 - 1.42 (m,
4H) ppm. 3C NMR (125 MHz, CDCls) 8 159.52, 144.77, 139.26, 129.15, 121.58, 120.78, 114.70, 111.86, 73.81, 55.27,
36.71,27.48, 27.25, 23.34 ppm. HRMS (ESI): m/z calcd for: Ci4H190>" [M+H]": 219.1379; found: 219.1380.

HO

qe

1e

Compound 1e was prepared according to General Procedure A and purified by flash chromatography on silica gel
(PE: EtOAc = 20:1) as a white solid (530 mg, 31% yield in 2 steps). Rf = 0.29 (silica gel, hexane/EtOAc = 8:1). m.p.: 76-
78 °C. TH NMR (300 MHz, CDCl3) § 7.49 - 7.28 (m, 4H), 7.22 (ddd, J = 6.1, 4.7, 2.5 Hz, 1H), 6.58 (td, J = 2.7, 1.6 Hz,
1H), 4.60 (tt, J=5.6, 1.7 Hz, 1H), 2.78 - 2.67 (m, 1H), 2.59 (dddd, /= 17.4, 11.5, 5.3, 2.5 Hz, 1H), 2.15 - 1.85 (m, 2H),
1.82 - 1.62 (m, 2H) ppm. 3C NMR (75 MHz, CDCl;) & 147.95, 137.87, 128.54, 128.45, 126.74, 123.81, 77.52, 35.00,
29.50, 22.69 ppm. HRMS (ESI): m/z calcd for: Ci2H1sNaO* [M+Na]": 197.0936; found: 197.0938.
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HO MeO

z
1f

Compound 1f was prepared according to General Procedure A and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless oil (918 mg, 45% yield in 2 steps). Rf = 0.25 (silica gel, hexane/EtOAc = 5:1). '"H NMR
(500 MHz, CDCl3) 6 7.38 (dd, J=7.6, 1.7 Hz, 1H), 7.26 - 7.08 (m, 1H), 6.94 (td, J=7.5, 1.1 Hz, 1H), 6.93 - 6.75 (m, 2H),
4.63 (dd, J=5.6, 3.7 Hz, 1H), 3.84 (s, 3H), 2.68 (dtt, J=15.0, 4.7, 2.7 Hz, 1H), 2.60 - 2.41 (m, 1H), 2.18 - 1.87 (m, 2H),
1.76 (s, 1H), 1.69 (dddd, J = 13.2, 7.1, 5.0, 1.2 Hz, 2H) ppm. '3C NMR (125 MHz, CDCls) & 157.00, 148.09, 128.91,
128.05, 126.87, 120.32, 118.10, 110.61, 77.28, 55.57, 34.92, 29.22, 22.72 ppm. HRMS (ESI): m/z calcd for: C;3HsNaO,"
[M+Na]": 227.1042; found: 227.1042.

Compound 1g was prepared according to General Procedure A and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a white solid (1.86 g, 80% yield in 2 steps). Rf = 0.25 (silica gel, hexane/EtOAc = 5:1). m.p.: 38-
39 °C. 'TH NMR (400 MHz, CD;0D) § 7.29 - 7.10 (m, 2H), 6.99 - 6.74 (m, 2H), 6.60 (s, 1H), 4.33 (ddd, /= 8.1, 5.1, 1.1
Hz, 1H), 3.79 (s, 3H), 2.34 (t, /= 5.9 Hz, 2H), 2.03 (dd, /= 8.1, 5.5 Hz, 1H), 1.80 - 1.57 (m, 4H), 1.54 - 1.31 (m, 3H) ppm.
13C NMR (100 MHz, CD;0D) & 158.56, 146.57, 130.69, 129.01, 128.05, 123.76, 121.06, 111.63, 77.54, 55.82, 37.95,
30.09, 29.19, 27.42, 25.03 ppm. HRMS (ESI): m/z calcd for: C;sH20NaO," [M+Na]*: 255.1356; found: 255.1355.

OH
/
1h

Compound 1h was prepared according to General Procedure A and purified by flash chromatography on silica gel
(DCM:MeOH = 50:1) as a foamy solid (1.95 g, 60% yield in 2 steps). Rf = 0.41 (silica gel, DCM:MeOH = 10:1). m.p.: 90-
92 °C. 'H NMR (400 MHz, CDCl5)  8.42 (d, J= 2.2 Hz, 1H), 8.32 (dd, J=4.9, 1.7 Hz, 1H), 7.55 (ddd, J=9.1, 5.5, 2.0
Hz, 2H), 7.39 - 7.14 (m, 3H), 7.11 (dd, /= 7.2, 1.7 Hz, 1H), 6.67 (d, J = 1.8 Hz, 1H), 5.21 (s, 1H), 3.12 - 2.86 (m, 1H),
2.84 - 2.73 (m, 2H), 2.72 - 2.57 (m, 1H) ppm. *C NMR (100 MHz, CDCl3) & 149.47, 147.04, 144.30, 139.13, 136.95,
136.10, 133.51, 128.00, 127.63, 127.26, 126.61, 123.31, 120.43, 72.93, 29.60, 24.71 ppm. HRMS (ESI): m/z calcd for:
CiHieNO*™ [M+H]": 238.1226; found: 238.1227.

HO

OO

1i

Compound 1i was prepared according to General Procedure C and was purified by flash chromatography on silica
gel (PE:EtOAc = 5:1) as a white solid (1.78 g, 78% yield in 2 steps). Rf = 0.35 (silica gel, hexane/EtOAc = 2:1). m.p.: 43-
45 °C. 'TH NMR (500 MHz, CDCl3) § 7.53 - 7.21 (m, 2H), 7.00 (t, J = 8.7 Hz, 2H), 6.07 (dt, J = 3.8, 1.9 Hz, 1H), 4.38 (d,

S15



J=5.3Hz, 1H), 2.57 - 2.37 (m, 1H), 2.32 (dt, J=17.5, 5.9 Hz, 1H), 1.92 (tq, J = 13.7, 5.7, 4.3 Hz, 2H), 1.82 - 1.45 (m,
3H) ppm. *C NMR (125 MHz, CDCl;) § 163.31, 161.35, 139.00, 137.52, 127.01, 126.95, 126.66, 115.21, 115.04, 66.29,
31.64,27.65, 19.52 ppm. HRMS (ESI): m/z calcd for: C2H;3FNaO" [M+Na]*: 215.0843; found: 215.0840.

DO

1j

Compound 1j was prepared according to General Procedure B from a known starting material', and was purified by
flash chromatography on silica gel (PE:EtOAc = 8:1) as a colorless oil (190 mg, 86% yield). Rf = 0.27 (silica gel,
hexane/EtOAc = 5:1). '"H NMR (400 MHz, CDCI3) § 7.23 - 7.09 (m, 3H), 7.04 (dd, J= 6.4, 1.7 Hz, 1H), 6.45 (q, J= 1.4
Hz, 1H), 4.44 (q, J = 6.5 Hz, 1H), 3.42 - 2.49 (m, 2H), 2.64 - 2.05 (m, 2H), 1.74 (s, 1H), 1.36 (d, J = 6.5 Hz, 3H) ppm. *C
NMR (100 MHz, CDCI3) & 144.63, 135.25, 134.20, 127.37, 126.93, 126.63, 126.23, 121.58, 71.20, 28.22, 23.25, 21.64
ppm. HRMS (ESI): m/z calcd for: C2H4NaO" [M+Na]*: 197.0936; found: 197.0938.

A OH
Me

1k

Compound 1k was prepared according to General Procedure B from a-methylcinnamaldehyde, and was purified by
flash chromatography on silica gel (PE:EtOAc = 20:1) to give the allylic alcohol as a white solid (1.27 g, 70% yield). Rf =
0.52 (silica gel, hexane/EtOAc = 8:1). m.p.: 81-83 °C. 'H NMR (400 MHz, CDCl3) & 7.44 - 7.35 (m, 2H), 7.33 - 7.29 (m,
2H), 7.25 (ddt, J=8.7, 6.5, 1.5 Hz, 1H), 6.89 (s, 2H), 6.74 (t,J= 1.8 Hz, 1H), 5.70 (s, 1H), 2.45 (s, 6H), 2.32 (s, 3H), 2.15
(s, 1H), 1.79 (t, J = 1.2 Hz, 3H) ppm. *C NMR (100 MHz, CDCls) & 138.44, 138.24, 137.35, 137.22, 134.94, 130.21,
129.01, 128.17, 126.23, 124.02, 77.48, 77.16, 76.84, 73.91, 20.93, 20.68, 15.67 ppm. HRMS (ESI): m/z calcd for:
CioH»NaO" [M+Na]": 289.1563; found: 289.1563.

Me

HO

11

Compound 11 was prepared according to General Procedure C from a known starting material 3-methoxy-2-
methylcyclopent-2-en-1-one,” and purified by flash chromatography on silica gel (PE: EtOAc = 10:1) as a white solid (380
mg, 55% yield in 2 steps). Rf = 0.32 (silica gel, hexane/EtOAc = 5:1). m.p.: 58-60 °C. '"H NMR (500 MHz, CD;0D) &
7.40 - 7.25 (m, 4H), 7.23 (d, J=7.2 Hz, 1H), 4.67 (t, J= 6.3 Hz, 1H), 2.76 (ddt, /= 13.2, 6.5, 2.1 Hz, 1H), 2.62 (ddd, J =
15.1, 6.9, 4.1 Hz, 1H), 2.33 (dtd, J=12.6, 8.1, 4.1 Hz, 1H), 1.86 (d, J = 2.3 Hz, 3H), 1.73 (ddt, /= 13.8, 9.0, 5.4 Hz, 1H)
ppm. 3C NMR (125 MHz, CD;0D) & 139.43, 139.04, 137.41, 129.12, 128.74, 127.82, 82.38, 34.88, 33.20, 12.92 ppm.
HRMS (ESI): m/z caled for: C1,H14NaO™ [M+Na]*: 197.0937; found: 197.0938.
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Me Me

HO\II§F_<li§»

1m

Compound 1m was prepared according to General Procedure C and was purified by flash chromatography on silica
gel (PE: EtOAc = 20:1) as a colorless oil (290 mg, 39% yield in 2 steps). Rf = 0.41 (silica gel, hexane/EtOAc = 5:1). 'H
NMR (500 MHz, CDs0D) 6 7.21 (t,J=7.6 Hz, 1H), 7.17 - 6.87 (m, 3H), 4.66 (t, /= 6.3 Hz, 1H), 2.75 (d, /= 2.2 Hz, 1H),
2.60 (ddd, J= 8.9, 6.9, 4.7 Hz, 1H), 2.33 (s, 4H), 1.85 (d, J=2.2 Hz, 3H), 1.79 - 1.68 (m, 1H) ppm. *C NMR (126 MHz,
CD30D) 6 139.39, 139.18, 138.72, 137.17, 129.31, 129.02, 128.49, 125.89, 82.39, 34.95, 33.20, 21.52, 12.95 ppm. HRMS
(ESI): m/z calcd for: C13HjsNaO™ [M+Na]*: 211.1093; found: 211.1095.

HO Me
1n

Compound In was prepared according to General Procedure C from a known starting material 3-methoxy-2-
methylcyclohex-2-en-1-one,? and purified by flash chromatography on silica gel (PE: EtOAc = 20:1) as a white solid (667
mg, 62% yield in 2 steps). Rf = 0.36 (silica gel, hexane/EtOAc = 5:1). m.p.: 45-47 °C. '"H NMR (400 MHz, CDCl;) & 7.47
-7.29 (m, 2H), 7.28 - 7.21 (m, 1H), 7.22 - 6.89 (m, 2H), 4.46 - 3.89 (m, 1H), 2.64 - 2.07 (m, 2H), 1.84 (dtd, /= 15.3, 6.9,
5.2 Hz, 4H), 1.76 - 1.44 (m, 4H) ppm. *C NMR (100 MHz, CDCl;) & 143.44, 136.86, 130.48, 128.19, 128.18, 126.48,
69.56, 32.40, 32.13, 18.76, 17.77 ppm. HRMS (ESI): m/z calcd for: C;3H¢NaO* [M+Na]": 211.1093; found: 211.1095.

HO Me Me

10

Compound 1o was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless oil (427 mg, 59% yield in 2 steps). Rf = 0.54 (silica gel, hexane/EtOAc = 10:1). 'H
NMR (400 MHz, CDCl3) & 7.22 (t, J = 7.6 Hz, 1H), 7.09 - 7.01 (m, 1H), 7.00 - 6.83 (m, 2H), 4.12 (s, 1H), 2.35 (s, 3H),
2.24 (dt,J = 6.2, 2.2 Hz, 2H), 1.85 (it, J = 3.9, 3.0, 1.4 Hz, 3H), 1.74 - 1.60 (m, 5H) ppm. *C NMR (100 MHz, CDCl;) &
143.43, 137.73, 137.00, 130.30, 128.89, 128.10, 127.23, 125.25, 69.62, 32.46, 32.17, 21.56, 18.79, 17.81 ppm. HRMS
(ESI): m/z calcd for: C1sH ;sNaO" [M+Na]*: 225.1250; found: 225.1251.

HO Me OMe

1p

Compound 1p was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless oil (747 mg, 60% yield in 2 steps). Rf = 0.21(silica gel, hexane/EtOAc = 5:1). '"H NMR
(400 MHz, CD;0D) & 7.20 (t, J=7.9 Hz, 1H), 6.77 (ddd, J = 8.3, 2.6, 1.0 Hz, 1H), 6.72 - 6.55 (m, 2H), 4.04 (s, 1H), 3.75
(s, 3H), 2.20 (dq, J= 6.2, 2.0 Hz, 2H), 1.90 - 1.73 (m, 3H), 1.64 (t,J=2.1 Hz, 4H) ppm. 3C NMR (100 MHz, CD;0D) §
160.91, 146.34, 137.56, 131.53, 130.15, 121.43, 114.78, 112.70, 69.84, 55.55, 33.35, 33.12, 19.76, 18.01 ppm. HRMS
(ESI): m/z calcd for: C14H sNaO," [M+Na]*: 241.1199; found: 241.1200.
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Compound 1q was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless oil (400 mg, 34% yield in 2 steps). Rf = 0.34(silica gel, hexane/EtOAc = 5:1). '"H NMR
(500 MHz, CDCl3) 6 7.21 - 7.04 (m, 2H), 7.03 - 6.83 (m, 2H), 4.11 (t,J=3.9 Hz, 1H), 2.30 - 2.11 (m, 2H), 1.86 - 1.76 (m,
4H), 1.71 - 1.63 (m, 4H) ppm. *C NMR (125 MHz, CDCl;) & 162.53, 160.59, 139.28, 139.25, 135.84, 131.04, 129.78,
129.71,115.10, 114.94, 69.47, 32.50, 32.11, 18.74, 17.73, 17.71 ppm. HRMS (ESI): m/z calcd for: C;3H;sFNaO" [M+Na]":
229.0999; found: 229.1001.

HO Me
1r

Compound 1r was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a white solid (800 mg, 65% yield in 2 steps). Rf = 0.25(silica gel, hexane/EtOAc = 5:1). m.p.: 46-
47 °C. '"H NMR (400 MHz, CD;0D) § 7.13 - 6.97 (m, 2H), 6.92 - 6.70 (m, 2H), 4.04 (t, J = 4.4 Hz, 1H), 3.76 (s, 3H), 2.19
(dddt,J=17.9,5.9,3.9, 1.9 Hz, 2H), 1.92 - 1.71 (m, 3H), 1.68 - 1.55 (m, 4H) ppm. *C NMR (100 MHz, CD;0D) & 159.60,
137.14, 137.08, 131.37, 130.19, 114.46, 70.01, 55.62, 33.50, 33.17, 19.83, 18.08 ppm. HRMS (ESI): m/z calcd for:
Ci4HisNaO," [M+Na]*: 241.1199; found: 241.1200.

HO Me
1s MeO

Compound 1s was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a white solid (870 mg, 70% yield in 2 steps). Rf = 0.27(silica gel, hexane/EtOAc = 5:1). m.p.: 52-
54 °C. 'TH NMR (400 MHz, CD;0D) § 7.20 (ddd, J = 9.0, 7.3, 2.0 Hz, 1H), 7.04 - 6.67 (m, 3H), 4.06 (d, J= 8.1 Hz, 1H),
2.28 (d, J=18.1 Hz, 1H), 2.04 (t,J = 9.9 Hz, 1H), 1.90 - 1.71 (m, 3H), 1.69 - 1.57 (m, 1H), 1.51 (s, 3H) ppm. 3C NMR
(100 MHz, CD;0D) 6 157.92, 157.60, 135.19, 134.83, 133.43, 132.09, 130.93, 130.56, 128.96, 121.53, 112.14, 70.03,
69.78,55.84,33.35,32.33,20.10, 19.60, 17.76 ppm. HRMS (ESI): m/z calcd for: Ci4HsNaO," [M+Na]': 241.1199; found:
241.1199.

M
o e

EtO =

OH
1t

Compound 1t was prepared according to General Procedure C from Ethyl trans-4-oxo-2-butenoate and purified by
flash chromatography on silica gel (PE: EtOAc = 10:1) as a colorless oil (302 mg, 60% yield). Rf = 0.3 (silica gel,
hexane/EtOAc = 5:1). 'TH NMR (500 MHz, CDCl3) § 7.23 (d, J = 8.2 Hz, 2H), 7.18 (d, J= 8.0 Hz, 2H), 7.04 (dd, J = 15.6,
4.8 Hz, 1H), 6.14 (dd, J=15.6, 1.7 Hz, 1H), 5.32 (dd, J=4.9, 1.7 Hz, 1H), 4.18 (q, J = 7.1 Hz, 2H), 2.35 (s, 3H), 2.18 (s,
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1H), 1.28 (t,J= 7.1 Hz, 3H) ppm. 3C NMR (125 MHz, CDCl3) 5 166.62, 148.75, 138.39, 138.17, 129.67, 126.70, 120.32,
73.56, 60.62, 21.28, 14.35 ppm. HRMS (ESI): m/z calcd for: Ci3HsNaOs;" [M+Na]*: 243.0991; found: 243.0092.

F
o

EtO =

OH
1u

Compound 1u was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless oil (370 mg, 70% yield). Rf = 0.25 (silica gel, hexane/EtOAc = 5:1). 'H NMR (500
MHz, CDCls) 6 7.37 - 7.28 (m, 2H), 7.08 - 7.01 (m, 2H), 6.99 (dd, J = 15.6, 5.0 Hz, 1H), 5.32 (dd, J = 4.9, 1.8 Hz, 1H),
4.17(q,J=7.1 Hz, 2H), 2.61 (s, 1H), 1.27 (t,J = 7.2 Hz, 3H) ppm. 3C NMR (125 MHz, CDCl;) 8 166.58, 163.69, 161.73,
148.44, 136.88, 136.86, 128.52, 128.45, 120.57, 115.90, 115.73, 72.91, 60.76, 14.30 ppm. HRMS (ESI): m/z calcd for:
C12H13FNaO;" [M+Na]": 247.0740; found: 247.0741.

o

EtO 7 OMe

OH
1v

Compound 1v was prepared according to General Procedure C and purified by flash chromatography on silica gel
(PE: EtOAc = 10:1) as a colorless oil (350 mg, 64% yield). Rf = 0.26 (silica gel, hexane/EtOAc = 5:1). 'H NMR (500
MHz, CDCl3) 6 7.39 - 7.16 (m, 1H), 7.01 (dd, J = 15.6, 4.9 Hz, 1H), 6.97 - 6.87 (m, 2H), 6.84 (ddd, J = 8.2, 2.6, 0.9 Hz,
1H), 6.13 (dd, J = 15.6, 1.7 Hz, 1H), 5.31 (d, /=4.8 Hz, 1H), 4.17 (d, /= 7.1 Hz, 2H), 3.80 (s, 3H), 2.48 (d, /= 3.1 Hz,
1H), 1.27 (t,J= 7.1 Hz, 3H) ppm. *C NMR (125 MHz, CDCl5) § 166.61, 160.08, 148.53, 142.71, 130.00, 120.42, 118.91,
113.95, 112.11, 73.54, 60.67, 55.40, 14.32 ppm. HRMS (ESI): m/z calcd for: Ci3Hi6NaO4" [M+Na]*: 259.0940; found:
259.0941.

To the solution of 2-bromopyridine (1.00 g, 6.33 mmol, 1.0 equiv.) in anhydrous Et,O (20 mL) was slowly added the
nBuLi (6.69 mmol, 1.1 equiv.) via syringe at -78 °C, and the reaction mixture was stirred for 1 hour. Ethyl trans-4-oxo-2-
butenoate (0.84 mL, 6.69 mmol, 1.1 equiv.) in Et,O (5 mL) was added to the reaction. After 30 min, the reaction mixture
was quenched by addition of a cold saturated aq. NH4Cl solution (10 mL) and then the mixture was extracted with EtOAc
(3 x 20 mL). The combined organic layers were washed with brine, dried over Na,SO4 and concentrated in vacuo. The
crude product was purified by a flash chromatography on silica gel (PE: EtOAc = 1:1) to yield the desired allylic alcohol
1w (390 mg, 30% yield) as a yellowish oil. Rf = 0.26 (silica gel, hexane/EtOAc = 1:1). '"H NMR (500 MHz, CDCls) § 8.54
(dt,J=4.9,1.5Hz, 1H), 7.71 (td, J= 7.7, 1.7 Hz, 1H), 7.30 (dq, J = 8.0, 0.8 Hz, 1H), 7.24 (ddd, /= 7.6, 4.8, 1.1 Hz, 1H),
7.03 (dd, J=15.5, 5.3 Hz, 1H), 6.23 (dd, J=15.5, 1.6 Hz, 1H), 5.36 (dd, J= 5.4, 1.7 Hz, 1H), 4.17 (q, /= 7.1 Hz, 2H),
1.26 (t, J = 7.1 Hz, 3H) ppm. 3C NMR (125 MHz, CDCl3) & 166.44, 158.19, 148.56, 148.03, 137.32, 123.16, 121.52,
121.12, 72.26, 60.63, 14.33 ppm. HRMS (ESI): m/z calcd for: C,1H;3NNaOs" [M+Na]*: 230.0787; found: 230.0786.
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OH

d-1a

Compound d-1a was prepared according to General Procedure A using NaBD, instead of NaBH4 and purified by
flash chromatography on silica gel (PE: EtOAc = 10:1) as a as a white solid (756 mg, 40% yield in 2 steps). Rf = 0.50
(silica gel, hexane/EtOAc = 10:1). m.p.: 56-57 °C. '"H NMR (500 MHz, CDCl;) 6 7.33 (dd, J = 8.4, 7.0 Hz, 2H), 7.27 -
6.95 (m, 3H), 6.53 (s, 1H), 2.78 - 2.57 (m, 1H), 2.21 - 2.07 (m, 1H), 2.06 - 1.96 (m, 1H), 1.87 (ddd, /= 8.7, 6.8, 4.3 Hz,
1H), 1.80 (s, 1H), 1.71 - 1.42 (m, 4H) ppm. 3*C NMR (125 MHz, CDCl3) § 144.42,137.78, 129.04, 128.21, 126.34, 120.97,
73.58, 73.41, 73.23, 36.53, 27.47, 27.06, 23.26 ppm. HRMS (ESI): m/z calcd for: Ci3H;sDNaO" [M+Na]*: 212.1156;
found: 212.1159.

HO
OH Me HO X Bn
HO_ °
Z ~CO,Et
@/\ D_cozme @COZMG CO,Me
1x 1y 1ab

1z, X = Me
1aa, X =Bn

Compounds 1x, 1y, 1z, 1aa, 1ab were prepared according to our previously reported methods.*

6 NMR Spectra of Compounds

Compound 2a, 'H NMR
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Compound 2b, 'H NMR
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Compound 2¢, 'H NMR
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Compound 2d, 'H NMR
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Compound 2e, 'H NMR
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Compound 2f, 'H NMR
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Compound 2g, 'H NMR
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Compound 2h, 'H NMR
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Compound 2i, 'H NMR
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Compound 2j, 'H NMR
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Compound 2k, 'H NMR
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Compound 21, '"H NMR
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Compound 2m, '"H NMR
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Compound 20, '"H NMR
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Compound 2p, 'H NMR
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Compound 2q, 'H NMR
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Compound 2r, 'H NMR
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Compound trans-2s, 'H NMR
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Compound cis-2s, 'H NMR
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Compound 2t, 'H NMR
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Compound 2u, 'H NMR
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Compound 2v, 'H NMR
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Compound 2w, 'H NMR

oLe
;.NW
[444

05°€
vw.mW
€6°¢
607
ol

1 4

9T’ 1
A%
[A%
V'L
V'L
7L
vl
vl
Sl

VUL _

LE1A

R N
o1} N\ /

082 ﬁ
08°1
86°1
wm.:ﬁ,
86°L

66°L~
66°L
008

£€9'8
€9'8 O
€9'8
v9'8
v9'8
v9'8

v9'8
G9'8

EtO

B8 5 S

|

Fle

Fooz

Fooe

hﬁwc.u

Fio

Feo
860

E10l

3.0

3.5

9.0

9.5

f1 (ppm)

Compound 2w, *C NMR

vevi—

9£'8¢—
18°2€—

65°09—

16'92
91’12
Wil

6L1eLl—
6ClCL—

169€L—

vo'6vl—
60°€SL—

S6¢lL—

90'002—

EtO

120 110

T
130

T T T T
190 180 170 160 150

T
200

210

20

1 (ppm)

S44



Compound 2x, 'H NMR

[
vzl
vz
9z'1
8¢'L
6c°L1
Wi
[2d%
€'}
7o'l
791
59°b
19°17
89°b
E.SV
LU

N
mw.T_.
58'L
98'L)
98'L-
98°L1
9811
8071
8021
6021
oLz
oz
1z
1z
1z
(A4
2]
€12
%%
r1e]
i
2.&
9T

ez
see
9e'e
wmi
15T

8€T

6£C

6T

6T

67

or'e

or'e

Wwe

1z

e

vz

9t

OEt

2x

Fooe

Compound 2x, 3C NMR

[4%8 4 T

vese—
62—
Love

mw.vmV
96'LYV —
ST —

96°09—

v8'9L

iy

8v'LL

viel—

al’kle—

OEt

2x

I —

T
20

T T T
130 120 110 100 90

140

T T T T T T
210 200 190 180 170 160

T
220

1 (ppm)

545



Compound trans-2y, 'H NMR
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Compound cis-2y, 'H NMR

£0'L

90'}

£0°Z
502
90°Z
1024
102
802
602
0Lz
1z
€172
912
812
(x4
612
12z
NN.&
we

€T
£
vze ]
sze
szT

Me

OMe

2y

Cis-

=yoe

=E0€

£l (ppm)

Compound cis-2y, *C NMR

Lrorb—
19°¢C—
lese—
6LV —

oy’
oLI5—

191

86°LL

0EviL—

60°8le—

Me

OMe

2y

cis-

RS BAVSURUOPUUOFAS F | 9 I

T
30

130 120 110

140

T T T
200 190 180 170

T
210

1 (ppm)

S47



Compound trans-2z, 'H NMR
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Compound cis-2z, '"H NMR
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Compound trans-2aa, 'H NMR
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Compound cis-2aa, 'H NMR
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Compound trans-2ab, 'H NMR
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Compound cis-2ab, 'H NMR
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Compound 1a, 'H NMR
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Compound d-1a, 'H NMR
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Compound 1b, 'H NMR
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Compound 1¢, 'H NMR
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Compound 1d, 'H NMR
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Compound le, 'H NMR
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Compound 1g, 'H NMR
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Compound 1g, 'H NMR
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Compound 1h, 'H NMR
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Compound 1i, '"H NMR
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Compound 1j, 'H NMR
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Compound 1k, 'H NMR
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Compound 11, '"H NMR
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Compound 1m, '"H NMR
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Compound 1n, 'H NMR
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Compound 1o, 'H NMR
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Compound 1p, 'H NMR
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Compound 1q, 'H NMR
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Compound 1r, 'H NMR
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Compound 1s, '"H NMR
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Compound 1t, 'H NMR

8l'e—
[

9l
wr.vk

34 4

1e'g
A+
€S
€e6

€9
€19

9l'9
0L
0L
S0°L
90°L
(A3
:.nV
8L’L
8L,
€Tl
€1
ve'l
97’L

Me

OH

Lk

=lee

- Fori

==90'¢

‘\|L Fooz

— Lol

—— Foou

60}
yAx4
€0e

6.0

f1 (ppm)

Compound 1t, 3C NMR

SEvL—

sTle—

¢9'09—

95°¢L
Fw”mn/

erll

ceoc—

0L'9¢k—
19'6Ck—

11'8¢€1
mm.mnwv

S8yl —

29991 —

Me

EtO

OH

T
90

T
110 100

f1 (ppm)
S74

120

1
T T T T T T
190 180 170 160 150 140 130

T
200

210

20



Compound 1u, 'H NMR
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Compound 1v, 'H NMR
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Compound 1w, 'H NMR
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