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Experimental details

General information

All the chemicals and reagents were purchased from commercial suppliers (Sigma Aldrich, Bide
Pharmatech, Aladdin, Energy Chemical, TCI) and used without any further purification, unless
otherwise stated. E. coli BL21(DE3) Competent Cell, Spin Miniprep, and Gel Extraction Kits were
all obtained from Tiangen. Silica gel chromatography purifications were carried out using AMD
Silica Gel 60 230- 400 mesh. DC power supply purchased from FMDQGS (model: FPS-1502D,
input: AC, 220 V, 50 Hz, output: DC, 0-15 V, 0-2 A). Glassy carbon (GC) electrodes (positive, 3
mm) and platinum sheet electrodes (negative, 10¥*15 mm) purchased from Shanghai Jingchong
Electronic Technology Development Co. were used as the two stages of the electrocatalytic device.
Distance between working electrode and counter electrode 2.5 cm. Energized for 12h. Thin Layer
Chromatography (TLC) and preparative TLC were carried out using Merck Millipore TLC silica
gel 60 F254 glass plates. The NMR spectrometer was purchased from Bruker. Proton nuclear
magnetic resonance ('H NMR) spectra were recorded on a 400 MHz spectrometer in CDCls.
Chemical shifts for protons are reported in parts per million downfield from tetramethylsilane (TMS)
and are referenced to residual protium in the NMR solvent (CHCI3 = § 7.26 ppm). NMR data are
presented as follows: chemical shift (6 ppm), multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet), coupling constant in Hertz (Hz), integration. The experiments were
performed in triplicate, and all data were obtained based on the average values.

Growth media

Terrific Broth media was prepared as follows. For 1 L Terrific Broth media, deionized H,O was
added with 11.8 g of peptone 140 (pancreatic digest of casein), 23.6 g of yeast extract autolyzed low
sodium, 9.4 g of dipotassium hydrogen phosphate, 2.2 g of potassium dihydrogen phosphate, 4 ml
of glycerol and supplemented glucose (0.2 % w/v). Terrific Broth agar plates were prepared by
adding 15 g agar to 1 L Terrific Broth media with kanamycin. To media and plates was added
kanamycin to a final concentration of 50 mg/L.

General Methods for Expression of KRED

The KRED gene and promoter region (promoter-KRED) were amplified by polymerase chain
reaction (PCR) with Pfu polymerase and a pair of primer. The promoter KRED fragment was
retrieved from plasmid DNA by using restriction enzymes EcoRI and HindIII. Finally, the promoter
KRED fragment was cloned into the pET-LKKRED. Competent cells were transformed with the
pET-LKKRED vector encoding for the appropriate KRED variant and selected on Terrific Broth
agar plates containing kanamycin (50 mg/L). Single colonies were used to inoculate 5 mL of Terrific
Broth media supplemented with kanamycin (50 mg/L), followed by incubation at 37°C with shaking
(180 rpm) for 10 to 15 hours. For expression of KRED, the overnight cultures were transferred to 1
L Terrific Broth media containing kanamycin, followed by incubation at 37°C with shaking (180
rpm). When the ODgoo was 1.5, KRED gene expression was induced by the addition of IPTG (0.1
mol/L) and incubated at 25°C with shaking (110 rpm) for 30 hours. Cell cultures were harvested by
centrifugation at 5000 rpm, 4°C.

Synthetic Procedures of racemic standards [1-2]



Procedure A: a-Halogenated acetophenone 2a-2m (0.5 mmol) was dissolved in 500 pL of methanol.
Sodium borohydride was then added slowly to the system at 0°C, and the mixture was stirred and
allowed to warm to room temperature for 30 minutes. The reaction was quenched by adding 500 puL
of water to the system. Subsequently, the mixture was extracted with 500 pL of ethyl acetate three
times, and the combined extracts were dried over MgSQO4 and then concentrated under reduced
pressure. Purification was achieved via column chromatography (silica gel, eluent: petroleum ether:
ethyl acetate=8:1). The purified racemic product 3a-3m was characterized by NMR and chiral
HPLC for stereoselectivity determination.

Procedure B: A 10 mL round bottom flask was charged with styrene or its derivative 1 (1.0 mmol),
iodine (2.0 mmol), DMSO (10.0 mmol) dissolved in acetonitrile. The reaction mixture containing
round bottom flask was then closed and heated at 85°C for 2—12 hours. After completion of the
reaction (progress was monitored by TLC, SiO», eluent: petroleum ether: ethyl acetate=8:1), the
mixture was diluted with ethyl acetate (15 mL) and water (20 mL) and extracted with ethyl acetate
(3%x10 mL). The combined organic layers were washed with brine (3x10 mL) and dried over MgSO4.
The solvent was removed under reduced pressure and the crude products were purified by column
chromatography (silica gel, eluent: petroleum ether: ethyl acetate=8:1) to obtain the racemic
products 3n-3r in good yields. The purified racemic product 3n-3r was characterized by NMR and
chiral HPLC for stereoselectivity determination.

Synthetic method

Styrene (1, 0.2 mmol), MnX: (0.02 mmol), MgX- (0.6 mmol), and KPFs (0.6 mmol) were dissolved
in 1.8mL acetone and 60pL H,O under O, atmosphere, SmA, at 25°C, 12h, for the electrocatalytic
reaction. The liquid was concentrated under reduced pressure, and then added 50 uLL. DMSO. The
DMSO mixture was then added to a solution containing 0.05 g/mL wet cells, NADP* (10 mM, 20
ulL), Mg?* (0.1 mmol/L, 100 pL), and IPA (50 uL) in 1 mL of 0.1 M KPB buffer, pH=7.0, followed
by incubation at 25°C and 220 rpm for 12 h. For product analysis, the reaction mixture was extracted
with ethyl acetate and the combined organic layers were dried over MgSO4 and concentrated under
reduced pressure. Purification was achieved via column chromatography (silica gel, eluent:
petroleum ether: ethyl acetate=8:1). The pure product was then used in chiral HPLC for
stereoselectivity determination.



Figure S1. Electrocatalytic device

Scale-up reaction

Under optimal conditions, a scale-up experiment was performed as follows: styrene (11, 5 mmol,
865 mg), MnClz (0.5 mmol, 62.92 mg), MgCL (15 mmol, 1428.15 mg), and KPFs (15 mmol,
2760.93 mg) were dissolved in 10 mL acetone and 350 pLL. H>O for the electrocatalytic reaction. The
liquid was concentrated under reduced pressure, then added 500 L DMSO. The DMSO mixture
was then added to a solution containing 0.05 g/mL wet cells, NADP* (10 mM, 500 uL), Mg?* (0.1
mmol/L, 2.5mL), and IPA (1.25 mL) in 12.5 mL of 0.1 M KPB buffer, pH=7.0, followed by
incubation at 25 °C and 220 rpm for 12 h. Subsequently, the reaction mixture was extracted with
ethyl acetate (5 mL x 3), and the combined extracts were dried over MgSOj4 and then concentrated
under reduced pressure. Purification was achieved via column chromatography (silica gel, eluent:
petroleum ether: ethyl acetate=8:1), yielding 958.38 mg of the pure product with an 85% yield with
an excellent enantioselectivity (99 %ee). The purified product was characterized by NMR and chiral
HPLC for stereoselectivity determination.

Molecular Docking Analysis

The initial structure of KRED was taken from the PDB code of 4RF2, and the structures of L153E
were obtained by the SWISS-MODEL3 homology modeling strategy. 2-bromo-1-phenylethanone
and NADP+ were docked to the active sites of LkKKRED '33E, respectively, using the AutoDock Vina
tool.



Supporting Experimental Figure and Tables
Table S1. Optimization of the electrocatalytic reaction.

Entry Changes against the initial conditions Yield (%)
1 None 53
2 ImA 18
3 SmA 87
4 10mA 59
5 1.8 mL acetone 25
6 Pt(+) / GC(-) 43
7 GC(+) / GC(-) 35
8 3h 21
9 6h 39
10 5 mol% MnBr; 34
11 No KPFs 3

Initial conditions: Styrene (1a, 0.2 mmol), MnBr: (0.02 mmol), MgBr: (0.6 mmol), and KPFs (0.6
mmol) were dissolved in 1.8mL Acetone and 60 uL. H>O under O, atmosphere, 3 mA at 25°C, 12 h.
N.D.: Not found.

Table S2. Mutant species screened.

Entry Mutant Yield (%) ee (%)
1 S96L 6 53
2 S96R 5 32
3 S961 11 51
4 S96A 13 70
5 S96D 38 80
6 S96V 23 10
7 S96M 10 32
8 Y190S 73 41
9 Y 190G 15 13
10 Y190E N.D. N.D.
11 Y190A 24 30
12 Y190L 32 36
13 Y190V 12 27
14 Y190P 14 31
15 Y190R 27 12
16 L153F 88 73
17 L153V 89 88
18 L153C 88 90
19 LI153R 87 73
20 L153G 91 91
21 L153H 96 92
22 LI53E 99 93

Reaction conditions: Styrene (1a, 0.2 mmol), MnBr: (0.02 mmol), MgBrz (0.6 mmol), and KPFs
(0.6 mmol) were dissolved in 1.8 mL Acetone and 60 pL. H>O under O, atmosphere, 5 mA for the
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electrocatalytic reaction. The liquid was concentrated under reduced pressure, then added DMSO
(50 pL). The DMSO mixture was then added to a solution containing 0.05 g/mL wet cells, NADP*
(10 mM, 20 pL), Mg?* (0.1 mmol/L, 100 pL), and IPA (50 uL) in 1 mL of 0.1 M KPB buffer, pH=7.0,
followed by incubation at 30°C, 220 rpm for 12 h. N.D.: Not found.

Figure S2. Optimization of reaction temperature.
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Reaction conditions: Styrene (1a, 0.2 mmol), MnBr: (0.02 mmol), MgBrz (0.6 mmol), and KPFs
(0.6 mmol) were dissolved in 1.8 mL Acetone and 60 pL. H>O under O, atmosphere, 5 mA for the
electrocatalytic reaction. The liquid was concentrated under reduced pressure, then added DMSO
(50 uL). The DMSO mixture was then added to a solution containing 0.05 g/mL wet cells (LkKRED

6



153E) 'NADP+ (10 mM, 20 pL), Mg?* (0.1 mmol/L, 100 pL), and IPA (50 uL) in 1 mL of 0.1 M KPB
buffer, pH=7.0, 220 rpm for 12 h.

Table S3. Optimization of reaction pH.

Entry pH Yield (%)
1 5.5 5

2 6.0 27

3 6.5 63

4 7.0 86

5 7.5 85

6 8.0 73

7 8.5 61

Reaction conditions: Styrene (1a, 0.2 mmol), MnBrz (0.02 mmol), MgBr: (0.6 mmol), and KPFs
(0.6 mmol) were dissolved in 1.8 mL Acetone and 60 pL H>O under O, atmosphere, 5 mA for the
electrocatalytic reaction. The liquid was concentrated under reduced pressure, then added DMSO
(50 pL). The DMSO mixture was then added to a solution containing 0.05 g/mL wet cells (LKKRED
153E) NADP* (10 mM, 20 pL), Mg? (0.1 mmol/L, 100 uL), and IPA (50 uL) in 1 mL of 0.1 M KPB
buffer, followed by incubation at 25°C, 220 rpm for 12 h.

Table S4. Optimization of the amount of cofactor

Entry amount of cofactor (pL) Yield (%)
1 3 11
2 5 36
3 10 78
4 20 99
5 25 99
6 30 99

Reaction conditions: Styrene (1a, 0.2 mmol), MnBr (0.02 mmol), MgBr: (0.6 mmol), and KPFs (0.6
mmol) were dissolved in 1.8 mL Acetone and 60 pL H,O under O, atmosphere, 5 mA for the
electrocatalytic reaction. The liquid was concentrated under reduced pressure, then added DMSO (50
uL). The DMSO mixture was then added to a solution containing 0.05 g/mL wet cells (LKKRED '33E),
NADP* (10 mM, x pL), Mg?" (0.1 mmol/L, 100 uL), and IPA (50 puL) in 1 mL of 0.1 M KPB buffer,
pH=7.0, followed by incubation at 25°C, 220 rpm for 12 h.

Figure S3. Substrates that cannot be synthesized.

Br Br Br



Sequence of variant

Nucleotide Sequence of WT
ATGACCGACCGCTTGAAAGGTAAAGTGGCGATTGTTACCGGCGGCACCCTGGGCATC
GGCCTGGCCATTGCCGATAAATTTGTGGAAGAGGGCGCGAAAGTGGTTATTACCGGC
CGCCACGCGGATGTTGGCGAAAAAGCGGCGAAAAGCATCGGCGGCACCGATGTCATC
CGCTTCGTTCAGCACGATGCGAGCGATGAAGCGGGCTGGACGAAACTGTTTGATACC
ACCGAAGAAGCCTTTGGCCCGGTTACCACCGTCGTTAATAATGCGGGCATTGCGGTG
AGCAAAAGCGTGGAAGACACTACCACCGAAGAATGGCGCAAACTGCTGAGCGTGAA
CCTGGATGGCGTCTTTTTTGGCACCCGTCTGGGCATTCAGCGTATGAAAAACAAAGGC
CTGGGCGCGTCAATTATTAATATGAGCAGCATTGAAGGTTTCGTGGGCGACCCTACCG
AGGGCGCGTATAACGCGAGCAAAGGCGCGGTGCGCATTATGAGCAAAAGCGCAGCA
CTGGACTGTGCGCTGAAAGATTATGATGTGCGCGTCAACACCGTGCACCCGGGTTAT
ATTAAAACCCCGCTGGTGGATGATTTAGAAGGCGCGGAAGAAATGATGAGCCAGCGC
ACCAAAACCCCGATGGGCCATATTGGCGAACCGAACGATATTGCGTGGATTTGCGTG
TACCTGGCGAGCGATGAAAGCAAATTTGCGACCGGCGCGGAATTTGTTGTGGATGGT
GGCTATACCGCACAGTAA

Nucleotide Sequence of L153E
ATGACCGACCGCTTGAAAGGTAAAGTGGCGATTGTTACCGGCGGCACCCTGGGCATCG
GCCTGGCCATTGCCGATAAATTTGTGGAAGAGGGCGCGAAAGTGGTTATTACCGGCCG
CCACGCGGATGTTGGCGAAAAAGCGGCGAAAAGCATCGGCGGCACCGATGTCATCCG
CTTCGTTCAGCACGATGCGAGCGATGAAGCGGGCTGGACGAAACTGTTTGATACCACC
GAAGAAGCCTTTGGCCCGGTTACCACCGTCGTTAATAATGCGGGCATTGCGGTGAGCA
AAAGCGTGGAAGACACTACCACCGAAGAATGGCGCAAACTGCTGAGCGTGAACCTGG
ATGGCGTCTTTTTTGGCACCCGTCTGGGCATTCAGCGTATGAAAAACAAAGGCCTGGG
CGCGTCAATTATTAATATGAGCAGCATTGAAGGTTTCGTGGGCGACCCTACCGAGGGCG
CGTATAACGCGAGCAAAGGCGCGGTGCGCATTATGAGCAAAAGCGCAGCACTGGACT
GTGCGCTGAAAGATTATGATGTGCGCGTCAACACCGTGCACCCGGGTTATATTAAAACC
CCGCTGGTGGATGATTTAGAAGGCGCGGAAGAAATGATGAGCCAGCGCACCAAAACC
CCGATGGGCCATATTGGCGAACCGAACGATATTGCGTGGATTTGCGTGTACCTGGCGAG
CGATGAAAGCAAATTTGCGACCGGCGCGGAATTTGTTGTGGATGGTGGCTATACCGCA
CAGTAA (Red: mutation)



Analytical data of 2, 3 and 4

Br

2a, 2-bromo-1-phenylethanone, yellow solid, 'H NMR (400 MHz, Chloroform-d) § 8.05 — 7.93 (m, 2H),
7.66 —7.58 (m, 1H), 7.50 (dd, /= 8.4, 7.1 Hz, 2H), 4.47 (s, 2H).

Cl

2g, 2-chloro-1-phenylethanone, yellow solid, 'H NMR (400 MHz, Chloroform-d) § 8.01 —7.92 (m, 2H),
7.67 —17.58 (m, 1H), 7.51 (dd, /= 8.4, 7.1 Hz, 2H), 4.72 (s, 2H).

2n, 2-iodo-1-phenylethanone, brown liquid, 'H NMR (400 MHz, Chloroform-d) & 8.04 — 7.94 (m, 2H),
7.64 —7.55 (m, 1H), 7.53 — 7.43 (m, 2H), 4.37 (s, 2H).

Br

3a, 2-bromo-1-phenylethanol, yellow liquid, 86% yield, '"H NMR (400 MHz, Chloroform-d) & 7.41 —
7.30 (m, 4H), 4.92 (dt, J=9.1, 2.9 Hz, 1H), 3.63 (dd, J = 10.5, 3.3 Hz, 1H), 3.54 (dd, /= 10.5, 9.0 Hz,
1H), 2.69 (d, J=3.0 Hz, 1H). HPLC analysis: Superchiral S-OD, serial: SOD541-10020903 5um, column
size: 4.6 mm 1.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm,
retention time: 9.485 min (R) and 10.411 min (S).

Br

3b, 2-bromo-1-(3-chlorophenyl)ethanol, yellow liquid, 85% yield, "H NMR (400 MHz, Chloroform-d) &
7.41 (dq,J=1.9, 1.0 Hz, 1H), 7.36 — 7.16 (m, 3H), 4.91 (dt,J = 8.9, 2.9 Hz, 1H), 3.63 (dd, /= 10.5, 3.3
Hz, 1H), 3.51 (dd, J = 10.5, 8.8 Hz, 1H), 2.69 (d, J = 3.2 Hz, 1H). HPLC analysis: Superchiral S-OD,
serial: SOD541-10020903 5um, column size: 4.6 mm L.D. x 150 mm L, n-hexane/iso-propanol= 95:5,
flow rate = 0.9 mL/min, A = 220 nm, retention time: 8.724 min (S) and 9.765 min (R).

Br

3¢, 2-bromo-1-(4-fluorophenyl)ethanol, yellow liquid, 87% yield, 'H NMR (400 MHz, Chloroform-d) &
7.39 (dd, J=8.3, 5.3 Hz, 2H), 7.09 (q, J= 8.9 Hz, 2H), 4.94 (dd, /= 8.5, 3.9 Hz, 1H), 3.64 (dd, /= 10.5,
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3.5 Hz, 1H), 3.54 (t, J=9.6 Hz, 1H), 2.85 (d, /= 3.1 Hz, 1H). HPLC analysis: Superchiral S-OJ, serial:
S0OJ541-01022107 Sum, column size: 4.6 mm I.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate
= 0.9 mL/min, A =220 nm, retention time: 14.942 min (R) and 16.320 min (S).

Br

3d, 2-bromo-1-(p-tolyl)ethanol, yellow liquid, 91% yield, '"H NMR (400 MHz, Chloroform-d) & 7.31 —
7.24 (m, 2H), 7.18 (d, J =7.9 Hz, 2H), 4.89 (dt, J=9.1, 3.0 Hz, 1H), 3.62 (dd, J = 10.4, 3.4 Hz, 1H),
3.53(dd,J=10.4, 8.9 Hz, 1H), 2.61 (d, J=3.1 Hz, 1H), 2.35 (s, 3H). HPLC analysis: Superchiral S-OD,
serial: SOD541-10020903 Sum, column size: 4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5,
flow rate = 0.9 mL/min, A = 220 nm, retention time: 7.445 min (R) and 8.182 min ().

Br

3e, 2-bromo-1-(2-methoxyphenyl)ethanol, yellow liquid, 84% yield, '"H NMR (400 MHz, Chloroform-
d) 5748 (d,J=7.5Hz, 1H), 7.34 (t, J="7.9 Hz, 1H), 7.04 (t, J="7.5 Hz, 1H), 6.93 (d, /= 8.2 Hz, 1H),
5.19 (p, J=4.1 Hz, 1H), 3.90 (d, J = 1.9 Hz, 3H), 3.80 (dt, /= 10.4, 2.5 Hz, 1H), 3.58 (ddd, J = 10.1,
8.2, 1.8 Hz, 1H), 3.05 (dd, J = 5.4, 1.8 Hz, 1H). HPLC analysis: Superchiral S-AY, serial: SAY541-
10020905 Sum, column size: 4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9
mL/min, A = 220 nm, retention time: 9.165 min (R) and 10.038 min (S).

Br

3f, 2-bromo-1-(3-methoxyphenyl)ethanol, yellow liquid, 85% yield, 'H NMR (400 MHz, Chloroform-d)
87.25 (t,J=17.8 Hz, 1H), 6.99 — 6.91 (m, 2H), 6.89 — 6.83 (m, 1H), 4.83 (dd, J = 8.0, 4.4 Hz, 1H), 3.79
(s, 3H), 3.60 (dd, J=10.7, 4.4 Hz, 1H), 3.51 (dd, J=10.7, 7.6 Hz, 1H), 3.30 (d, /=2.9 Hz, 1H). HPLC
analysis: Superchiral S-OD, serial: SOD541-10020903 Sum, column size: 4.6 mm I.D. x 150 mm L, n-
hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm, retention time: 16.629 min (R) and
18.169 min (S).

Cl

3g, 2-chloro-1-phenylethanol, yellow liquid, 89% yield, 'H NMR (400 MHz, Chloroform-d) & 7.51 —
7.32 (m, 5H), 4.93 (dt, J=17.5, 3.2 Hz, 1H), 3.77 (ddd, J=11.4, 3.4, 1.8 Hz, 1H), 3.68 (ddd, J = 10.9,
8.7, 1.7 Hz, 1H), 2.80 (t, J=2.2 Hz, IH). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107
Sum, column size: 4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A =
220 nm, retention time: 8.809 min (R) and 9.692 min (S).
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Cl

3h, 2-chloro-1-(4-fluorophenyl)ethanol, yellow liquid, 86% yield, 'H NMR (400 MHz, Chloroform-d) &
7.39 (td, J=6.2,5.7,3.0 Hz, 2H), 7.10 (td, /= 8.7, 1.8 Hz, 2H), 4.96 — 4.87 (m, 1H), 3.74 (dt, /= 11.2,
2.5 Hz, 1H), 3.70 — 3.61 (m, 1H), 2.85 (t, J = 2.4 Hz, 1H). HPLC analysis: Superchiral S-OJ, serial:
S0OJ541-01022107 Sum, column size: 4.6 mm I.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate
= 0.9 mL/min, A =220 nm, retention time: 13.523 min (S) and 14.639 min (R).

Cl

3i, 1-(4-bromophenyl)-2-chloroethanol, yellow liquid, 92% yield, 'H NMR (400 MHz, Chloroform-d) &
7.36 (q, J = 8.3 Hz, 4H), 4.90 (dd, J = 8.8, 3.5 Hz, 1H), 3.81 — 3.69 (m, 1H), 3.63 (dd, /= 10.9, 9.0 Hz,
1H), 2.91 (s, 1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107 Sum, column size: 4.6
mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A =220 nm, retention time:
13.895 min (S) and 15.894 min (R).

Cl

3j, 2-chloro-1-(4-chlorophenyl)ethanol, yellow liquid, 92% yield, 'H NMR (400 MHz, Chloroform-d) &
7.54 (d, J=8.0 Hz, 2H), 7.30 (s, 2H), 4.89 (dd, /= 8.8, 3.4 Hz, 1H), 3.79 — 3.69 (m, 1H), 3.64 (t,/=9.9
Hz, 1H), 2.89 (s, 1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107 Sum, column size:
4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm, retention
time: 15.419 min (R) and 17.855 min ().

Cl

3k, 2-chloro-1-(4-methoxyphenyl)ethanol, yellow liquid, 83% yield, 'H NMR (400 MHz, Chloroform-
d) 6 7.33 (d,J=8.2 Hz, 2H), 6.93 (d, /= 8.2 Hz, 2H), 4.86 (dd, J = 8.6, 3.8 Hz, 1H), 3.84 (s, 3H), 3.75
—3.62 (m, 2H), 2.95 (s, 1H). HPLC analysis: Superchiral S-OD, serial: SOD541-10020903 Sum, column
size: 4.6 mm 1.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm,
retention time: 10.756 min (R) and 13.868 min (S).
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Cl

31, 2-chloro-1-(3,4-dichlorophenyl)ethanol, yellow liquid, 85% yield, '"H NMR (400 MHz, Chloroform-
d) 8 7.59 —7.43 (m, 2H), 7.24 (d, J= 8.3 Hz, 1H), 4.97 — 4.84 (m, 1H), 3.81 — 3.70 (m, 1H), 3.62 (ddd,
J=11.0, 8.6, 1.7 Hz, 1H), 2.99 (s, 1H). HPLC analysis: Superchiral S-OD, serial: SOD541-10020903
Sum, column size: 4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A =
220 nm, retention time: 9.176 min (S) and 9.894 min (R).

Cl

3m, (1-([1,1'-biphenyl]-4-yl)-2-chloroethanol, yellow liquid, 79% yield, 'H NMR (400 MHz,
Chloroform-d) & 7.64 (t, J=7.8 Hz, 4H), 7.50 (t, J= 7.8 Hz, 4H), 7.41 (t, /= 7.3 Hz, 1H), 5.00 (dd, J =
8.8,3.4 Hz, 1H), 3.83 (dd, J=11.3, 3.4 Hz, 1H), 3.74 (dd, J = 11.2, 8.8 Hz, 1H), 2.91 — 2.64 (m, 1H).
HPLC analysis: Superchiral S-OD, serial: SOD541-10020903 5um, column size: 4.6 mm [.D. x 150 mm
L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 254 nm, retention time: 15.084 min (S) and
16.438 min (R).

3n, 2-iodo-1-phenylethanol, brown liquid, 85% yield, '"H NMR (400 MHz, Chloroform-d) & 7.38 — 7.35
(m, 5H), 4.83 (dd, J = 8.6, 3.9 Hz, 1H), 3.49 (dd, J = 10.3, 3.9 Hz, 1H), 3.40 (dd, J = 10.3, 8.6 Hz, 1H),
3.00 (s, 1H). HPLC analysis: Superchiral S-OD, serial: SOD541-10020903 Sum, column size: 4.6 mm
LD. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm, retention time:
10.434 min (R) and 11.473 min (S).

30, 1-(4-fluorophenyl)-2-iodoethanol, brown liquid, 83% yield, 'H NMR (400 MHz, Chloroform-d) &
7.41 —7.30 (m, 2H), 7.12 — 6.99 (m, 2H), 4.82 (dd, /= 8.8, 3.7 Hz, 1H), 3.46 (dd, /=10.4, 3.7 Hz, 1H),
3.37(dd,J=10.3, 8.6 Hz, 1H), 2.55 (s, 1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107
Spm, column size: 4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A =
220 nm, retention time: 14.499 min (S) and 15.974 min (R).
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3p, 1-(4-chlorophenyl)-2-iodoethanol, brown liquid, 84% yield, 'H NMR (400 MHz, Chloroform-d) &
7.39 — 7.27 (m, 4H), 4.79 (dd, J = 8.6, 3.7 Hz, 1H), 3.46 (dd, /= 10.3, 3.7 Hz, 1H), 3.35 (dd, /=104,
8.5 Hz, 1H), 2.60 (s, |H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107 5pm, column size:
4.6 mm L.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm, retention
time: 10.003 min (S) and 11.060 min (R).

3q, 1-(2-chlorophenyl)-2-iodoethanol, brown liquid, 83% yield, 1H NMR (400 MHz, Chloroform-d) &
7.61 (dd, J=17.6,1.9 Hz, 1H), 7.30 (dqd, J=22.4,7.7, 1.7 Hz, 3H), 5.18 (dq, /= 10.0, 3.4 Hz, 1H), 3.64
(dd, J =10.4, 3.0 Hz, 1H), 3.31 (dd, J = 10.4, 8.8 Hz, 1H), 2.63 (d, J = 3.9 Hz, 1H). HPLC analysis:
Superchiral S-OD, serial: SOD541-10020903 5pum, column size: 4.6 mm [.D. X 150 mm L, n-hexane/iso-
propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm, retention time: 7.090 min (R) and 7.922 min ().

3r, 2-iodo-1-(4-nitrophenyl)ethanol, brown liquid, 75% yield, "H NMR (400 MHz, Chloroform-d) & 8.31
—8.18 (m, 2H), 7.67 — 7.49 (m, 2H), 4.93 (dt, J =7.2, 3.1 Hz, 1H), 3.54 (dd, J=10.4, 3.7 Hz, 1H), 3.39
(dd, J=10.5, 8.2 Hz, 1H), 2.69 (d, J = 3.8 Hz, 1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-
01022107 Spm, column size: 4.6 mm L.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9
mL/min, A = 220 nm, retention time: 23.929 min (R) and 28.372 min ().

Br

4a, 2-bromo-1-(naphthalen-2-yl)ethanol, brown liquid, 73% yield, '"H NMR (400 MHz, Chloroform-d)
0791 —7.78 (m, 4H), 7.54 — 7.42 (m, 3H), 5.13 — 5.05 (m, 1H), 3.72 (dd, J = 10.5, 3.3 Hz, 1H), 3.62
(dd, J=10.5, 8.9 Hz, 1H), 2.77 (d, J = 2.7 Hz, 1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-
01022107 5um, column size: 4.6 mm L.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9
mL/min, A = 220 nm, retention time: 28.822 min (S) and 41.230 min (R).

Cl

4b, 2-chloro-1-(naphthalen-2-yl)ethanol, brown liquid, 78% yield, 'H NMR (400 MHz, Chloroform-d)
0 7.80 —7.75 (m, 4H), 7.44 — 7.41 (m, 3H), 5.05 — 4.98 (m, 1H), 3.81 — 3.73 (m, 1H), 3.71 — 3.63 (m,
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1H), 2.76 —2.70 (m, 1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107 Sum, column size:
4.6 mm L.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 1.2 mL/min, A = 220 nm, retention
time: 23.330 min (S) and 35.894 min (R).

4c¢, 2-chloro-1-(naphthalen-2-yl)ethanol, brown liquid, 65% yield, 'H NMR (400 MHz, Chloroform-d) &
7.85 (dt, J=17.8, 3.1 Hz, 4H), 7.55 — 7.43 (m, 3H), 5.01 (dt, J = 7.3, 3.1 Hz, 1H), 3.59 (dd, J =104, 3.6
Hz, 1H), 3.50 (dd, J = 10.3, 8.7 Hz, 1H), 2.57 (d, J = 3.5 Hz, 1H). HPLC analysis: Superchiral S-OJ,
serial: SOJ541-01022107 S5um, column size: 4.6 mm I.D. x 150 mm L, n-hexane/iso-propanol= 95:5,
flow rate = 0.9 mL/min, A = 220 nm, retention time: 32.730 min (S) and 48.697 min (R).

Br

4d, 2-chloro-1-(naphthalen-2-yl)ethanol, brown liquid, 79% yield, '"H NMR (400 MHz, Chloroform-d)
5 8.58 (d,J=2.3 Hz, 1H), 8.53 (dd, J=4.8, 1.7 Hz, 1H), 7.78 (dt, /= 7.9, 2.0 Hz, 1H), 7.33 (dd, /= 7.9,
4.9 Hz, 1H), 4.99 (dd, J = 8.2, 3.9 Hz, 1H), 3.65 (dd, J = 10.5, 3.9 Hz, 1H), 3.57 (dd, J=10.5, 8.2 Hz,
1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107 Sum, column size: 4.6 mm [.D. x 150
mm L, n-hexane/iso-propanol= 85:15, flow rate = 0.9 mL/min, A = 254 nm, retention time: 6.333 min (S)
and 7.925 min (R).

Cl

4e, 2-chloro-1-(pyridin-3-yl)ethanol, brown liquid, 75% yield, "H NMR (400 MHz, Chloroform-d) & 8.59
(d, J=2.2 Hz, 1H), 8.53 (dd, J =4.9, 1.7 Hz, 1H), 7.78 (dt, ] = 7.9, 2.0 Hz, 1H), 7.33 (ddd, ] =7.9, 4.8,
0.9 Hz, 1H), 4.96 (dd, J = 8.0, 4.0 Hz, 1H), 3.76 (dd, J = 11.3, 4.1 Hz, 1H), 3.68 (dd, J = 11.3, 8.0 Hz,
1H). HPLC analysis: Superchiral S-OJ, serial: SOJ541-01022107 5um, column size: 4.6 mm [.D. x 150
mm L, n-hexane/iso-propanol= 85:15, flow rate = 0.9 mL/min, A = 254 nm, retention time: 6.195 min (S)
and 7.798 min (R).

Br

4f, 1-bromo-3-phenylpropanol, brown liquid, 83% yield, "H NMR (400 MHz, Chloroform-d) & 7.29 (dd,
J=28.1,69 Hz, 2H), 7.22 (d, J = 1.3 Hz, 1H), 7.20 (d, J = 1.9 Hz, 1H), 3.78 (tt, J = 7.7, 3.8 Hz, 1H),
3.53(dd, J=10.3, 3.3 Hz, 1H), 3.40 (dd, J=10.3, 7.1 Hz, 1H), 2.83 (ddd, J = 14.5, 8.7, 6.2 Hz, 1H),
2.72 (dt, J = 13.8, 8.1 Hz, 1H), 2.18 (d, J = 4.9 Hz, 1H). HPLC analysis: Superchiral S-OD, serial:
SOD541-10020903 S5um, column size: 4.6 mm [.D. x 150 mm L, n-hexane/iso-propanol=95:5, flow rate
= 0.9 mL/min, A = 220 nm, retention time: 9.041 min (R) and 12.754 min (S).
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Br
4g, 2-bromo-1-phenylpropanol, brown liquid, 75% yield, 'H NMR (400 MHz, Chloroform-d) § 7.53 —
7.48 (m, 2H), 7.24 (d, J = 6.5 Hz, 2H), 4.59 (d, J = 7.4 Hz, 1H), 4.28 (p, /= 6.9 Hz, 1H), 2.73 (s, 1H),
1.58 (d, J = 6.8 Hz, 3H). HPLC analysis: Superchiral S-OD, serial: SOD541-10020903 5um, column

size: 4.6 mm 1.D. x 150 mm L, n-hexane/iso-propanol= 95:5, flow rate = 0.9 mL/min, A = 220 nm,
retention time: 18.855 min () and 20.249 min (R).
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NMR Spectra
The peak that appears at 5.29ppm in some spectra is the peak of dichloromethan

] =
| |
- Br
B
o
2
L P
g 88 g
T T -I -l_ T T T | PRI} -v_ T T T T T Te T T T
8.0 7.5 7.0 65 60 55 50 45 40 35 3.0 25 20 L5 LO 05 0.0

T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 8.5
f1 (pom)

16



4.72

T T
= =
~§ — o
T T T T . T T T T T T
| IL5 1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 40 35 30 25 20 L5 10 05 0.0
5 8
~ S
n
1
1 b 1
g &3 g
T T T T T T T T T T T T T T
125 12.0 115 1.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 40 35 30 25 20 L5 L0 0.5 00

£1 (pom)

17



W0o—

87 S L  —— A

— In["
WUt

w
06" - — o001
16 b
MM __M = Fwi|=
£6 ) s
Wk

Br

3a

Ferg

1'1. (ppm)

3b

W 2
V60

1.0 10.5

T

12.0 11.5

T

£1 (oom)

18



OH

Br

3¢

a0

101
4610

a0

Fote

Bl

]

"
[N

= Fwz

b Fuwo

"ﬂ R
96°0

Iﬂ Eo01

T

T T T
1.0 10.5 10.0 9.5

T

12.0 1L.5

T

12.5

£1 (ppm)

19



Br

3e

EHEE0

P60
w101
ANy

EEa

0ol
sl
EETL
a0

11.0 10.5

5

T
12.0 11

.5

T

1 (ppm)

R

Br

3f

Begg-
i
)

128

VT
Fog61

6717

£l (ppm)

20



56V

Cl

o

Foon

90°1
w1

Fuon

Fezs

10.0 9.5

2.0

2.5

10.5

1.0

5

11.

1 (ppm)

Cl

3h

Fo670

£0°1
Y1

Foo

Fuooz
Froe

1 (opmw

21



NV

g

Cl

3

o1

Eool

Froy

Cl

Cl

3)

JuL

Fso

FO' L
wl

E00'1

Fere
Eloe

11.0 10.5

5 9.0

0.0 9

f1 {(ppm)

22



Cl

3k

Feeo
Fole

Bgeg

ool

Byl
Frie

f1 {ppm}

L

!

Cl

Cl

Cl

3l

Fio

a0l
POl

ool

=101
Fiot

5 0.0 9.3 90

1.0 10.

f1 (ppm}

23



oH
Cl

Fh
3m

b

24

J
2 iy A
—— O o = o
o+ T = o it o
b T . T L T x T x T N T T T T x T B T T T T . T T T T T T T
5 10.0 9.5 9.0 8.5 8.0 .5 7.0 6.5 6.0 55 5.0 4.5 4.0 . 3.0 2.0 1.5 0.5 0.0
f1 (ppm)
=
|
n
r '
T T T T T T T T T T l- T T T T T T T T T T T
2.5 12.0 1L.5 1L.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 6.0 5. 5.0 45 4.0 2. 2.0 Lo 0.5 0.0
£1 (pom)



30

=R5L0

Ol
GG

B0l

Eo0'g
ER0E

LI R R
1.0 10.5 10.0 8.5

11.5

8.0

1 (ppm)

il

—

i}

Cl

3p

N

I

Erso

PO T
PO 1

Eool

Erop

fl {ppm}

25



Cl

4081
4. 80

gt

1,79
4. 78

3q
_JL ﬁ J.L
e T T i
5 £ = g
< - —_ -
T T T x T E T T T T T T T T T T 4 T ¥ T ¥ T T T T T T
1.5 1.0 105 10.0 9.5 9.0 85 80 75 7.0 65 60 55 50 45 40 3.5 3.0 25 20 1.5 L0 05 00
1 (ppm)

8.5 80 75 7.‘0 6.5 6.0
f1 (ppm

[} =
T T T T T T T T
35 3.0 25 20 15 1.0 0.5



2.77

il
g =
]
T T T T T T T T T T T T T
1.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 6.0 55
£1 (oom)
R INIY o
VAV |
Y X T
s = =
] =

2.0 1.5 1.0 105 100 95 9.0 85 80 7.5 7.0 65 6.0
£1 (ppm)

27

D 0,933

=



o =
B s
N Sa

%0 115 110 10.5 10.0 95 90 85 80 7.5 7.0 65 6.0 55 50 45 40 3
f1 (ppm)

0.07

L oy
T T T T T T T T T T T T T T T T T T T T T T
11.5 11.0 10.5 10.0 9.5 9.0 80 7.5 7.0 65 6.0 55 50 45 40 3.5 3.0 25 20 L5 L0 05 0.0

£1 (ppm)

28



—0.07

Cl

A ol T
T T T T T T T T T T T T T T T T T T T T T
2.0 11.5 11.0 10.5 10.0 9.5 9.0 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 L5 L0 0.5 0.0

l:l (DDI.!;)

0.07

4

o

A R 1

L0 L 4

E = S

ps = =
T T T T : § T

T T T T T T T T T T T T T T T T T T T
2.0 115 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 6.0 55 50 45 40 35 3.0 25 20 L5 L0 05 0.0
£1 (ppm)

3

29



4z

—2.73

—0.07
~~-0.00

|
J A iy d
3 g 3 : =
T T T T T T T T T T T T T T T T T T T T T ¥ T T
2.0 1.5 11.0 10.5 10.0 9.5 9.0 85 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 15 L0 0.5 0.0
£1 (ppm)

30



HPLC analysis

The enantiomeric excess of the product (3a, 3b, 3d, 3f, 3Kk, 31, 3m, 3n, 3q, 4f, 4g) was determined
by HPLC analysis using Superchiral S-OD, serial: SOD541-10020903 5um, column size: 4.6 mm
I.D. x 150 mm L. The enantiomeric excess of the product (3¢, 3g, 3h, 3i, 3j, 30, 3p, 3r, 4a, 4b, 4c,
4d, 4e) was determined by HPLC analysis using Superchiral S-OJ, serial: SOJ541-01022107 S5um,
column size: 4.6 mm [.D. x 150 mm L. The enantiomeric excess of the product (3e) was determined
by HPLC analysis using Superchiral S-AY, serial: SAY541-10020905 5um, column size: 4.6 mm
I.D. x 150 mm L. The reference racemic samples were prepared as described in the Synthetic
Procedures of racemic standards. Chiral HPLC analysis of racemic (top) and enzymatically

produced product (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3a products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3b products (bottom):
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Br

3c
Chiral HPLC analysis of racemic (top), KRED produces 3¢ products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3d products (bottom):
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3e
Chiral HPLC analysis of racemic (top), KRED produces 3e products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3f products (bottom):
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3g

Chiral HPLC analysis of racemic (top), KRED produces 3g products (bottom):
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3h

Chiral HPLC analysis of racemic (top), KRED produces 3h products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3i products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3j products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3k products (bottom):
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31
Chiral HPLC analysis of racemic (top), KRED produces 31 products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3m products (bottom):
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3n
Chiral HPLC analysis of racemic (top), KRED produces 3n products (bottom):

2000 3

o
=
—
—
—

1500+

1000~

500~
0-
e — T L ) L A L R
8 9 10 11 12 13 14
min
2000
1500
1000
500
R
L e L B FL L
8 9 10 11 12 13 14
min

45



30

Chiral HPLC analysis of racemic (top), KRED produces 30 products (bottom):

1250

7499
15.974

min

500%
400@
300@
200%

100

14. 871

46



¥
SO

3p
Chiral HPLC analysis of racemic (top), KRED produces 3p products (bottom):
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3q
Chiral HPLC analysis of racemic (top), KRED produces 3q products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 3r products (bottom):
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4a

Chiral HPLC analysis of racemic (top), KRED produces 4a products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 4b products (bottom):
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4c
Chiral HPLC analysis of racemic (top), KRED produces 4c products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 4d products (bottom):
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Chiral HPLC analysis of racemic (top), KRED produces 4e products (bottom):
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4f
Chiral HPLC analysis of racemic (top), KRED produces 4g products (bottom):

FEIEEA Ch2 220nm

30 E
] =
20
104
07
—— | — —— — — .
7 8 9 10 11 12 13 14
min
i = W 'T![ 3
400 S Rl Z£A Ch2 220nn
300-
200
100
0-
h T T T | T T T ‘ T T T T ‘ T I T T | T T I T T T
7 8 9 10 11 12 13 14
min

55



Y

Br

4g

Chiral HPLC analysis of racemic (top), KRED produces 4h products (bottom):
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Green chemistry metric E-factor for this reaction

E-Factor for 3a using electroenzymatic cascade strategy (this work)

MgBr; 0.6 mmol, 110.48 mg
MnBr; (10 mol%) 4.29 mg

NADP" 10 mM, 20 pL, 1.488 mg
Br  IPA (50 pL), MgCl, (100 pL) Br
.

\

KPF¢ 0.6 mmol
Acetone:H,0=1.8 mL:60 pLL
1a GC(+) / Pt(-), 05, I=5 mA

0.2 mmol, 20.8 mg

’

Wet cell 0.05g/mL, 50 mg
2a KPB (pH = 7.0), 25°C, 12 h 3a

86%yield, 34.55 mg

Without any purification

Total amount of reactants: 20.8 mg + 110.48 mg + 4.29 mg + 1.488 mg + 50 mg = 187.058 mg

Amount of final product: 34.55 mg

Amount of waste: 187.058 mg — 34.55 mg = 152.508 mg
E-Factor = Amount of waste/Amount of product = 152.508/34.55 = 4.41

RME for 3a using electroenzymatic cascade strategy (this work)

MgBr; 0.6 mmol, 110.48 mg
MnBr; (10 mol%) 4.29 mg

NADP" 10 mM, 20 pL, 1.488 mg
Br  IPA (50 pL), MgCl, (100 pL) Br

KPFg 0.6 mmol
Acetone:H,0=1.8 mL:60 nL.
1a GC(+) / Pt(-), 05,I=5mA

0.2 mmol, 20.8 mg

:
Wet cell 0.05g/mL, 50 mg
2a KPB (pH = 7.0), 25°C, 12 h 3a

Y

86%yield, 34.55 mg

Without any purification

Mass of product: 34.55 mg
Total mass of reagent: 20.8 mg + 110.48 mg + 1.488 mg = 132.768 mg
RME = Mass of product/Total mass of reagent = 34.55/132.768 = 26.02 %

E-Factor for 3a using previous work [3-4]

Ru(bpy);Cl, 0.002 mmol, 1.28 mg

PhI(OAc), 0.2 mmol, 64.4 mg

+ CHBr; .
Blue LED, 8 h

Dioxane 2 mL

Br  IPrAuNTf, 3 pmol, 2.60 mg
AreneRuTsDPEN 3 pmol, 1.87 mg
>

HCOOH-NE(t; (5 : 2) 6 mmol, 0.5 mL, 370 mg

39.77 mg
DCE 3 mL "

0.2 mmol, 20.8 mg 0.2 mmol, 50.54 mg
Need purification

Total amount of reactants: 20.8 mg + 50.54 mg + 1.28 mg + 64.4 mg + 2.60 mg + 1.87 mg + 370
mg =511.49 mg

Amount of final product: 39.77 mg

Amount of waste: 511.49 mg — 39.77 mg =471.72 mg

E-Factor = Amount of waste/Amount of product =471.72/39.77 = 11.86

RME for 3a using previous work
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Ru(bpy);Cl, 0.002 mmol, 1.28 mg Br IPrAuNTE, 3 pmol, 2.60 mg
2 , 2.

+ CHBr PhI(OAc); 0.2 mmol, 644 mg AreneRuTsDPEN 3 pmol, 1.87 mg
3 v L.
Blue LED, 8 h >

HCOOH-NEt; (5 : 2) 6 mmol, 0.5 mL, 370 mg

Dioxane 2 mL

0.2 mmol, 20.8 mg 0.2 mmol, 50.54 mg DCE 3 mL

Need purification

Mass of product: 39.77 mg
Total mass of reagent: 20.8 mg + 50.54 mg + 370 mg = 441.34 mg
RME = Mass of product/Total mass of reagent = 39.77/441.34 = 9.01 %

58

39.77 mg

Br



References

1. G. Hostetler, D. Dunn, B. A. McKenna, K. Kopec and S. Chatterjee, Bioorg. Med. Chem. Lett.,
2014, 24, 2094-2097.

2. R.Reetu, R. Gujjarappa, Y. A. Teli, M. J. Patel, S. Kalita, S. Dash, S. Ghanta, K. S. Keremane,
V. Singh, A. El-marghany and C. C. Malakar, ChemistrySelect, 2024, 9, €202304426.

3. Q.Ye, T. Cheng, Y. Zhao, J. Zhao, R. Jin and G. Liu, ChemCatChem, 2015, 7, 1801-1805.

4. Z.Wang, L. Wang, Z. Wang, P. Li and Y. Zhang, Chin. Chem. Lett., 2021, 32, 429-432.

59



