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1. Initial screening results

To an oven dried vials equipped with stirbar was charged with copper source (20 mol %), BINAP (20 mol
%) and 3 A molecular sieve in THF. The heterogeneous solution was agitated at ambient temperature for 10-20
min until clear homogeneous solution was generated. To the reaction mixture was charged additive (20 mol %
unless specified in table) Reaction mixture was allowed to stir for 5 min and concentrated under reduced
pressure. Mixture of bromooxindole 5 (10 mg, 0.024 mmol) and malonate 12 (18.5 mg, 0.073 mmol) in reaction
solvent (0.15 ml, 0.2 M) was added to the mixture and allowed to stir for 10 minutes. After setting reaction
temperature, base (2 equiv) was added to initiate the reaction. Upon completion of the reaction, saturated
aqueous ammonium chloride solution (0.1 mL) was added, and the mixture was filtered through silica gel. Each
filtrate was diluted by 1 mL of solvent (ethyl acetate or isopropanol) and analyzed by chiral SFC. The mixture
was separated by an AD-H column with 20% isopropanol as eluent.
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Table 1.
Entry  Metal Ligand Solvent Additives Base Temp. Time ee
1 Cu(OT9), (R)-BINAP CH,CL, Et:N 23°C 24h  25%
2 Cu(OT9), (R)-BINAP CH,CL, i-Pr,NEt 23°C 24h -
3 Cu(OT9), (R)-BINAP CH,CL, i-Pr,NH 23°C 24h -
4 Cu(OT9), (R)-BINAP CH,CL, Pyridine 23°C 24h -
5 Cu(OT9), (R)-BINAP CH,CL, DBU 23°C 24h  10%
6 Cu(OT9), (R)-BINAP CH,CL, TMEDA 23°C 24h -
7 Cu(OTY), (R)-BINAP CH,CL, KOAc 23°C 24h Mix
8 Cu(OT9), (R)-BINAP CH,CL, Na,COs 23°C 24h  Mix
9 Cu(OT9), (R)-BINAP CH,CL, Cs,COs 23°C 24h Mix
10 Cu(OT9), (R)-BINAP CH,CL, DBU -20°C 24h 7%
11 Cu(OTY), (R)-BINAP CH,CL, KOAc -20°C 24h Mix
12 Cu(OT9), (R)-BINAP CH,CL, Na,COs -20°C 24h trace
13 Cu(OT9), (R)-BINAP CH,CL, Cs,COs -20°C 24h  Mix
14 Cu(OT9), (R)-BINAP C¢Hs DBU -20°C 24h -
15 Cu(OT9), (R)-BINAP C¢Hs KOAc 23°C 24h trace
16 Cu(OT9), (R)-BINAP C¢Hs Na,CO; 23°C 24h trace
17 Cu(OT9), (R)-BINAP C¢Hs Cs,CO5 23°C 24h  15%
18 CuCl, (R)-BINAP CH,CL, AgSbF, DBU 23°C 24h 5%
19 CuCl, (R)-BINAP CH,CL, AgSbF, KOAc 23°C 24h Mix
20 CuCl, (R)-BINAP CH,CL, AgSbF, Na,CO; 23°C 24h Mix
21 CuCl, (R)-BINAP CH,CL, AgSbF, Cs,CO5 23°C 24h Mix
22 CuCl, (R)-BINAP CH,CL, AgSbF, Et:N 23°C 24h -
23 CuCl, (R)-BINAP CH,CL, AgSbF, i-Pr,NEt 23°C 24h -
24 CuCl, (R)-BINAP CH,CL, AgSbF, i-Pr,NH 23°C 24h -
25 CuCl, (R)-BINAP CH,Cl, AgSbFs Pyridine 23 °C 24h trace
26 CuCl, (R)-BINAP CH,CL, AgSbF, DBU -30°C 24h -
27 CuCl, (R)-BINAP CH,CL, AgSbF, Cs,COs -30°C 24h  20%
28 Cu(OT9), (R)-BINAP CH,CL, AgNO; Et:N 23°C 24h trace
29 Cu(OTY), (R)-BINAP CH,CL, AgNO; i-Pr,NEt 23°C 24h  30%
30 Cu(OTY), (R)-BINAP CH,CL, Cs,COs -50°C 24h trace
31 Cu(OT9), (R)-BINAP CH,CL, DBU -50°C 24h -
32 Cu(OT9), (R)-BINAP THF Cs,COs -50°C 24h Mix
33 Cu(OT9), (R)-BINAP CH,CL, AgNO;* Cs,CO3 -50°C 24h Mix
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Cu(hfacac),: copper(IT) hexafluoroacetylacetonate, EH: ethylhexanoate, —: Desired product was not observed. °44 mol % of ligand
was used. Mix: complex mixtures



2. Ligand screenings
2.1. Ligand list
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2.2. Ligand screening results

Every step was performed in a nitrogen-filled glove box. Solutions of copper(Il) isoburtyrate (8 mg, 0.034
mmol) in THF (3.5 mL), lithium tert-butoxide (2.72 mg, 0.034 mmol) in THF (3.5 mL), bromooxindole 5 (70
mg, 0.17 mmol) and malonate 12 (129 mg, 0.51 mmol) in CH,Cl, (1.75 mL), i-Pr,NEt (0.1 ml, 0.57 mmol) in
CH,Cl, (2 mL) were prepared in 2 dram vials prior to reaction setup. To 1 dram vials equipped with stirbars, and
ligand (1.1 gmol, 22 mol %) were distributed copper(Il) isobutyrate in THF (0.1 mL, 0.97 ymol, 20 mol %). The
heterogeneous solution was agitated at room temperature for 10-20 min until a clear homogeneous solution was
generated. The reaction mixtures were charged with lithium fert-butoxide in THF (0.1 mL, 0.97 gmol, 20 mol
%). Reaction mixtures were allowed to stir for 5 min and concentrated under reduced pressure. A mixture of
bromooxindole 5 and malonate 12 in CH,Cl, (0.05 mL, 4.85 gmol, 14.55 ymol) was dispensed to each vial and
allowed to stir for 10 min. After setting the reaction temperature, i-Pr,NEt in CH,Cl, (0.05 mL, 14.55 ymol, 3
equiv) was added to the reaction vials and allowed to stir for 48 h. Upon completion, sat. aq. ammonium
chloride solution (0.1 mL) was added, and the mixture was filtered through silica gel. Each filtrate was diluted
by 1 mL of solvent (ethyl acetate or isopropanol) and analyzed by chiral SFC. The mixture was separated by an
AD-H column with 20% isopropanol as eluent. See supplementary material for more details.
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Table 2.
Entry  Metal Ligand Solvent Additives Base Temp. Time ee
1 Cu(isobutyrate), Al CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  10%
2 Cu(isobutyrate), A2 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h  14%
3 Cu(isobutyrate), A3 CH,CL, LiO#-Bu i-Pr,NH 0°C 24h  20%
4 Cu(isobutyrate), A4 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h -
5 Cu(isobutyrate), B1 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  11%
6 Cu(isobutyrate), B2 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  10%
7 Cu(isobutyrate), B3 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h 9%
8 Cu(isobutyrate), B4 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h  12%
9 Cu(isobutyrate), Cl1 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h -
10 Cu(isobutyrate), D1 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  17%
11 Cu(isobutyrate), D2 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  10%
12 Cu(isobutyrate), D3 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h racemic
13 Cu(isobutyrate), D4 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h 8%
14 Cu(isobutyrate), El CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h NR
15 Cu(isobutyrate), F1 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  10%
16 Cu(isobutyrate), Gl CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  16%
17 Cu(isobutyrate), G2 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h  racemic
18 Cu(isobutyrate), G3 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h 8%
19 Cu(isobutyrate), H1 CH,Cl, LiO#-Bu i-Pr,NEt 0°C 24h  14%
20 Cu(isobutyrate), H2 CH,CL, LiO#-Bu i-Pr,NEt 0°C 24h  10%
21 Cu(isobutyrate), H3 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h -
22 Cu(isobutyrate), 12 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  27%
23 Cu(isobutyrate), K1 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  17%
24 Cu(isobutyrate), K2 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  22%
25 Cu(isobutyrate), K3 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h -
26 Cu(isobutyrate), M1 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h -
27 Cu(isobutyrate), M2 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h trace
28 Cu(isobutyrate), M3 CH,Cl, LiO#-Bu i-Pr,NEt 23°C 24h mix
29 Cu(isobutyrate), M4 CH,Cl, LiO#-Bu i-Pr,NEt -50°C 24h -
30 Cu(isobutyrate), M5 CH,Cl, LiO#-Bu i-Pr,NEt -50°C 24h 6%
31 Cu(isobutyrate), M6 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h -
32 Cu(isobutyrate), M7 CH,Cl, LiO#-Bu i-Pr,NEt -50°C 24h  16%
33 Cu(isobutyrate), M8 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h -
34 Cu(isobutyrate), M10 CH,Cl, LiO#-Bu i-Pr,NEt -50°C 24h  14%
35 Cu(isobutyrate), Ml11 CH,Cl, LiO#-Bu i-Pr,NEt -50°C 24h  10%
36 Cu(isobutyrate), M12 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  20%
37 Cu(isobutyrate), M13 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  mix
38 Cu(isobutyrate), M14 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  -10%
39 Cu(isobutyrate), M15 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h -
40 Cu(isobutyrate), M16 CH,CL, LiO#-Bu i-Pr,NEt 23°C 24h  10%
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3. "H NMR and °C NMR Spectra

*€1-20.1 punodwod jo (E[DAD ‘ZHIN 00S) YN Hr

0T

TT




0

4

(0)74

*€T-9p. punodwod jo (¢3aD ‘ZHW 9ZT) YN g1

wdd
09 08 00T 0¢1 ov1 091 081




