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Materials. Catalyst precursors PdCL,(cod)', [PdCI(m*-C;H5)],?, and [RuCl,(m®-C¢H,)],’
were prepared according to the literature procedures. Chiral diphosphine ligand (R,R)-t-Bu-
QuinoxP* (1) was prepared according to the method described in the literature.*

Conditions for determination of enantiomeric excesses of chiral products.
Pd-catalyzed asymmetric allylic alkylation

Dimethyl 2-(1,3-diphenyl-2-propenyl)malonate (4a)’: HPLC’, Chiralpak AD-H, hexane/2-
propanol = 95:5, 1.0 mL/min, 254 nm, (R)¢, = 17.8 min, (S)z, = 25.5 min;

Dimethyl 2-methyl-2-(1,3-diphenyl-2-propenyl)malonate (4b)°: HPLC®, Chiralpak AD-H,
hexane/2-propanol = 199:1, 1.0 mL/min, 254 nm, (S)¢, = 27.3 min, (R)t, = 44.3 min;

Diethyl 2-butyl-2-(1,3-diphenyl-2-propenyl)malonate (4¢c)’ : HPLC, Chiralpak AD-H,
hexane/2-propanol = 98:2, 0.5 mL/min, 254 nm, ¢, = 12.1 min, ¢, = 15.2 min;

Diethyl 2-benzyl-2-(1,3-diphenyl-2-propenyl))malonate (4d)’: HPLC, Chiralpak AD-H,
hexane/2-propanol = 98:2, 1.0 mL/min, 254 nm, ¢, = 11.6 min, ¢, = 16.0 min;

Diethyl 2-formamido-2-(1,3-diphenyl-2-propenyl)malonate (4e)’: HPLC, Chiralpak AD-H,
hexane/2-propanol = 9:1, 1.0 mL/min, 254 nm, ¢, = 15.3 min, ¢, = 22.4 min;

Diethyl 2-acetoamido-2-(1,3-diphenyl-2-propenyl)malonate (4f)°: HPLC®, Chiralpak AD-H,
hexane/2-propanol = 9:1, 1.0 mL/min, 254 nm, (R)t, = 10.5 min, (S)t, = 14.1 min;

3-(1,3-Diphenyl-2-propenyl)-2,4-pentanedione (4g)®: HPLC®, Chiralcel OJ-H, hexane/2-
propanol =9:1, 0.5 mL/min, 254 nm, (R)t, = 36.8 min, (S)t, = 41.7 min;
Pd-catalyzed asymmetric allylic amination

N-(1,3-Diphenyl-2-propenyl)morpholine (4h)'"’: HPLC, Chiralcel OJ-H, hexane/2-propanol =
95:5, 0.5 mL/min, 254 nm, ¢, = 21.0 min, ¢, = 27.3 min;

N-(1,3-Diphenyl-2-propenyl)pyrrolidine (4i)'': HPLC'', Chiralcel OD-H + OD-H, hexane/
2-propanol = 199:1, 0.3 mL/min, 254 nm, (R)t, = 42.8 min, (S)t, = 48.3 min;

N-(1,3-Diphenyl-2-propenyl)butylamine (4j)'>: HPLC, Chiralcel OD-H, hexane/2-propanol/
diisopropylamine = 400:2:1, 0.25 mL/min, 254 nm, ¢, = 36.1 min, 7, = 40.3 min;

N-(1,3-Diphenyl-2-propenyl)cyclohexylamine (4k)"”: HPLC, Chiralpak AD-H, hexane/ 2-
propanol = 99:1, 0.5 mL/min, 254 nm, ¢, = 20.4 min, ¢, = 22.9 min;
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Ru-catalyzed asymmetric hydrogenation

3-Hydroxy-3-phenylpropionic acid ethyl ester (6a)'*: HPLC", Chiralcel OD-H, hexane/2-
propanol = 95:5, 0.5 mL/min, 230 nm, (S)¢, = 22.6 min, (R)z, = 33.0 min;

3-Hydroxy-3-(4’-methylphenyl)propionic acid ethyl ester (6b)": HPLC", Chiralpak AS,
hexane/2-propanol = 95:5, 0.5 mL/min, 230 nm, (R)t, = 24.5 min, (S)¢, = 27.3 min;

3-Hydroxy-3-(4’-methoxyphenyl)propionic acid ethyl ester (6¢)”: HPLC", Chiralpak AS,
hexane/2-propanol = 9:1, 1.0 mL/min, 230 nm, (R)t, = 15.4 min, (S)t, = 24.7 min;

3-Hydroxy-3-(4’-bromophenyl)propionic acid ethyl ester (6d)”: HPLC", Chiralpak AS,
hexane/2-propanol = 95:5, 0.5 mL/min, 230 nm, (R)t, = 29.0 min, (S)¢, = 34.1 min;

3-Hydroxy-3-(4’-chlorophenyl)propionic acid ethyl ester (6e)”: HPLC", Chiralpak AS,
hexane/2-propanol = 95:5, 0.5 mL/min, 230 nm, (R)t, = 23.4 min, ()¢, = 29.0 min;

3-Hydroxy-3-(4’-fluorophenyl)propionic acid ethyl ester (6f)”: HPLC, Chiralpak AS,
hexane/2-propanol = 9:1, 0.3 mL/min, 254 nm, ¢, = 29.0 min, ¢, = 32.1 min;

3-Hydroxy-3-(3’,4’-dimethoxyphenyl)propionic acid ethyl ester (6g)'°: HPLC, Chiralpak AS-
H + AS, hexane/2-propanol = 9:1, 0.8 mL/min, 235 nm, #, = 44.3 min, ¢, = 51.1 min;

3-Hydroxybutyric acid methyl ester (6h)": Capillary GC'*, G-TA (30 m), 65 °C, isothermal,
flow rate, 19 cm/s, (S)¢, = 19.3 min, (R)t,= 19.5 min;

4-Chloro-3-hydroxybutyric acid ethyl ester (6i)":
(benzoyl derivative): HPLC, Chiralcel OD-H, hexane/2-propanol = 95:5, 0.5 mL/min, 254 nm,
t, = 12.8 min, t, = 14.0 min;

3-Hydroxy-N,N-dimethylbutyramide (6j)*: Capillary GC, DexCB (25m), 85 °C, isothermal,
flow rate, 22 cm/s, t, = 50.8 min, ¢,= 51.3 min;

5-Hydroxy-2,2-dimethyl-3-hexanone (6k)*': Capillary GC, DexCB (25 m), 90°C, isothermal,
flow rate, 22 cm/s, t, = 16.3 min, ¢,= 16.6 min;
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