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1. General experimental information

All reactions were carried out with anhydrous solvents (vide infra) under a nitrogen atmosphere using oven-
dried glassware and standard Schlenk techniques. Reactions were monitored by 1H NMR. Purification of the
products was performed by column chromatography using Merck 60 Å 200-300 mesh silica gel. Components
were visualized by UV and KMnO4 staining (TLC). NMR data was collected on Bruker-Avance 400 MHz
spectrometer (1H at 400.0 MHz; 13C at 100.58 MHz). Chemical shifts are reported in parts per million (ppm)
relative to residual solvent peak (CDCl3, 1H: 7.26 ppm; 13C: 77.16 ppm). Coupling constants are reported in
Hertz. Multiplicity is reported with the usual abbreviations. Enantiomeric excess (ee) were determined by
chiral HPLC analysis using a Agilent HPLC (1260). High resolution mass spectra (HRMS) were performed on
a VG Autospec-3000 spectrometer with ESI ionization.

Unless otherwise indicated, reagents and substrates were purchased from commercial sources and used as
received. Solvents not required to be dry were purchased as technical grade and used as received. Dry solvents
were freshly collected from a dry solvent purification system prior to use. Inert atmosphere experiments were
performed with standard Schlenk techniques. Organometallic reagents were purchased from commercial
sources (nBuLi, MeLi (1.6 M in Et2O), nHexLi (1.6 M in Hexane)). All new compounds were fully
characterized by 1H and 13C NMR and HRMS techniques.

2. General procedures for asymmetric transformations

Cu-catalyzed asymmetric addition of Organolithium reagents and allylboronates to nitriles:
In a dry Schlenk tube (A) equipped with magnetic stirring bar, Benzonitrile (0.2 mmol, 1.0 equiv.), CuTC
(1.90 mg, 5 mol%), and ligand L (7.13 mg, 6 mol%) were dissolved in 2-Me-THF (2 mL) and stirred under
nitrogen atmosphere for 30 min at -10 oC. In another one dry Schlenk tube (B) equipped with magnetic stirring
bar, RLi (1.0 equiv.) was added dropwise in Benzonitrile were dissolved in 2-Me-THF (1 mL) and stirred
under nitrogen atmosphere for 30 min at room temperature. Then, adding tBuOH (2.0 equiv.) to tube (B) and
stirred for 10 min. Mix tube (A) and (B) and stir for ten minutes at -10oC and allylboronate (1.0 equiv.) was
added dropwise in it. After stirring overnight at -10oC/-20oC, the reaction was quenched by saturated aqueous
NH4Cl. Reaction mixture was extracted with EA (3×3 mL). Combined organic phases were dried over
anhydrous Na2SO4, filtered and solvents were evaporated on rotary evaporator. The crude was purified by flash
chromatography on silica gel.

General procedure for the preparation of racemic products: For the preparation of racemic
products, we used the same method without ligands (Yields: 57-86%)
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Characterization of chiral addition products
Unless otherwise indicated, The enantiomeric excesses (ees) of all products were determined with nitrogen-
benzoyl protected derivatives [1]。
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4-phenyloct-1-en-4-amine (4a)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 70% yield, 91%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.36 – 7.31 (m, 2H), 7.29 – 7.23 (m, 2H), 7.17 – 7.11 (m, 1H), 5.52 –
5.36 (m, 1H), 5.06 – 4.91 (m, 2H), 2.62 – 2.50 (m, 1H), 2.38 – 2.27 (m, 1H), 1.84 – 1.71 (m, 1H), 1.67 – 1.54
(m, 1H), 1.50 (s, 2H), 1.18 – 1.10 (m, 3H), 0.94 – 0.85 (m, 1H), 0.75 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 147.07, 134.19, 128.03, 125.96, 125.73, 118.47, 57.27, 48.78, 43.45,
25.88, 23.15, 14.00.
HRMS (ESI+, m/z): calcd for C14H21N [M+H]+: 204.1747, found: 204.1745.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 95:5, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 7.50 (minor) and 10.67 (major).
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4-(p-tolyl) oct-1-en-4-amine (4b)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 57% yield, 91%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.33 – 7.22 (m, 2H), 7.14 (d, J = 8.2 Hz, 2H), 5.60 – 5.41 (m, 1H),
5.14 – 4.94 (m, 2H), 2.60 (dd, J = 13.6, 6.1 Hz, 1H), 2.41 – 2.35 (m, 1H), 2.33 (s, 3H), 1.85 – 1.77 (m, 1H),
1.66 (dd, J = 12.6, 4.0 Hz, 1H), 1.59 (s, 2H), 1.25 – 1.20 (m, 3H), 1.02 – 0.93 (m, 1H), 0.82 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 144.06, 135.40, 134.32, 128.75, 125.63, 118.36, 57.04, 48.73, 43.44,
25.90, 23.17, 20.89, 14.01.
HRMS (ESI+, m/Z): calcd for C15H23N [M+H]+ : 218.1903, found: 218.1904.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 8.72 (minor) and 14.89 (major).
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4-(m-tolyl)oct-1-en-4-amine (4c)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 81% yield, 95%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.24 – 7.16 (m, 3H), 7.08 – 6.98 (m, 1H), 5.58 – 5.44 (m, 1H), 5.13 –
4.99 (m, 2H), 2.61 (dd, J = 13.6, 6.1 Hz, 1H), 2.42 – 2.34 (m, 4H), 1.87 – 1.77 (m, 1H), 1.69 – 1.60 (m, 1H),
1.54 (s, 2H), 1.28 – 1.18 (m, 3H), 1.02 – 0.92 (m, 1H), 0.83 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 147.05, 137.49, 134.31, 127.89, 126.69, 126.45, 122.79, 118.39, 57.18,
48.76, 43.45, 25.90, 23.16, 21.73, 14.01.
HRMS (ESI+, m/Z): calcd for C15H23N [M+H] +: 218.1903, found: 218.1901.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 5.92 (minor) and 9.16 (major).
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4-(4-methoxyphenyl)oct-1-en-4-amine (4d)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 78% yield, 90%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.36 – 7.28 (m, 2H), 6.89 – 6.82 (m, 2H), 5.63 – 5.45 (m, 1H), 5.14
– 4.97 (m, 2H), 3.80 (s, 3H), 2.65 – 2.51 (m, 1H), 2.46 – 2.31 (m, 1H), 1.84 – 1.74 (m, 1H), 1.68 – 1.57 (m,
1H), 1.55 (s, 2H), 1.28 – 1.18 (m, 3H), 1.05 – 0.91 (m, 1H), 0.82 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 157.72, 139.14, 134.32, 126.82, 118.37, 113.31, 56.82, 55.18, 48.79,
43.51, 25.91, 23.15, 14.02.
HRMS (ESI+, m/Z): calcd for C15H23NO [M+H]+ : 234.1586, found: 234.1582.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 13.84 (minor) and 31.47 (major).
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4-(3-methoxyphenyl)oct-1-en-4-amine (4e)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 67% yield, 90%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.31 – 7.27 (m, 1H), 7.03 – 6.99 (m, 2H), 6.81 – 6.76 (m, 1H), 5.63
– 5.48 (m, 1H), 5.17 – 4.99 (m, 2H), 3.85 (s, 3H), 2.73 – 2.57 (m, 1H), 2.40 (dd, J = 13.5, 8.6 Hz, 1H), 1.89 –
1.79 (m, 1H), 1.74 – 1.64 (m, 1H), 1.60 (s, 2H), 1.30 – 1.23 (m, 3H), 1.06 – 0.95 (m, 1H), 0.86 (t, J = 7.2 Hz,
3H).
13C NMR (101 MHz, Chloroform-d) δ 159.51, 149.03, 134.16, 128.98, 118.50, 118.27, 112.30, 110.74, 57.35,
55.19, 48.76, 43.43, 25.87, 23.15, 14.01.
HRMS (ESI+, m/Z): calcd for C15H23NO [M+H]+ :234.1852, found: 234.1858.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 8.02 (minor) and 11.12 (major).
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4-(4-(tert-butyl)phenyl)oct-1-en-4-amine (4f)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 44% yield, 90%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.37 – 7.28 (m, 4H), 5.63 – 5.47 (m, 1H), 5.15 – 4.97 (m, 2H), 2.59
(dd, J = 13.6, 6.1 Hz, 1H), 2.39 (dd, J = 13.6, 8.5 Hz, 1H), 1.81 (m, 1H), 1.71 – 1.60 (m, 1H), 1.55 (s, 2H),
1.32 (s, 9H), 1.27 – 1.19 (m, 3H), 1.05 – 0.97 (m, 1H), 0.83 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 148.62, 144.04, 134.46, 125.32, 124.86, 118.30, 56.90, 48.54, 43.27,
34.29, 31.39, 25.91, 23.18, 14.03.
HRMS (ESI+, m/Z): calcd for C18H29N [M+Na]+ : 282.2196, found: 282.2192.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 24.05 (major) and 26.50 (minor).
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4-(3-(tert-butyl)phenyl)oct-1-en-4-amine (4g)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 52% yield, 93%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.45 – 7.41 (m, 1H), 7.27 – 7.18 (m, 3H), 5.63 – 5.46 (m, 1H), 5.14
– 4.98 (m, 2H), 2.70 – 2.54 (m, 1H), 2.49 – 2.34 (m, 1H), 1.90 – 1.78 (m, 1H), 1.72 – 1.60 (m, 1H), 1.56 (s,
2H), 1.33 (s, 9H), 1.27 – 1.20 (m, 3H), 1.05 – 0.95 (m, 1H), 0.83 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 150.70, 146.65, 134.39, 127.57, 122.82, 122.79, 122.77, 118.32, 57.44,
48.72, 43.32, 34.76, 31.45, 25.89, 23.13, 13.98.
HRMS (ESI+, m/Z): calcd for C18H29N [M+H]+ : 260.2373, found: 260.2373.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 5.62 (minor) and 11.13(major).
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4-(benzo[d][1,3]dioxol-5-yl)oct-1-en-4-amine (4h)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 70% yield, 90%
ee] 1H NMR (400 MHz, Chloroform-d) δ 6.92 (d, J = 1.8 Hz, 1H), 6.86 (dd, J = 8.2, 1.9 Hz, 1H), 6.76 (d, J =
8.1 Hz, 1H), 5.95 (s, 2H), 5.60 – 5.45 (m, 1H), 5.11 – 4.99 (m, 2H), 2.56 (dd, J = 13.6, 6.1 Hz, 1H), 2.34 (dd, J
= 13.6, 8.5 Hz, 1H), 1.84 – 1.71 (m, 1H), 1.66 – 1.57 (m, 1H), 1.50 (s, 2H), 1.28 – 1.17 (m, 3H), 1.05 – 0.95
(m, 1H), 0.83 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 147.60, 145.59, 141.33, 134.15, 118.78, 118.49, 107.57, 106.67, 100.87,
57.22, 48.94, 43.63, 25.87, 23.14, 14.03.
HRMS (ESI+, m/Z): calcd for C15H21NO2 [M+H]+ : 248.1645, found: 248.1648.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210nm. Retention time
(min): 13.49 (minor) and 22.54 (major).
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4-(3,4,5-trimethoxyphenyl) oct-1-en-4-amine (4i)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 52% yield, 94%
ee] 1H NMR (400 MHz, Chloroform-d) δ 6.64 (s, 2H), 5.65 – 5.50 (m, 1H), 5.16 – 5.01 (m, 2H), 3.87 (s, 6H),
3.85 (s, 3H), 2.60 (dd, J = 13.6, 6.1 Hz, 1H), 2.38 (dd, J = 13.7, 8.4 Hz, 1H), 1.85 – 1.75 (m, 1H), 1.70 –1.64
(m, 1H), 1.61 (s, 2H), 1.29 – 1.24 (m, 3H), 1.11 – 0.94 (m, 1H), 0.85 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 152.77, 136.29, 134.08, 118.66, 103.32, 60.83, 56.21, 25.86, 23.11,
14.01.
HRMS (ESI+, m/Z): calcd for C17H27NO3 [M+Na]+ : 316.1883, found: 316.1885.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 24.05 (major) and 26.50 (minor).
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4-(4-phenoxyphenyl)oct-1-en-4-amine (4j)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 59% yield, 91%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.42 – 7.29 (m, 4H), 7.12 – 7.03 (m, 1H), 7.04 – 6.90 (m, 4H), 5.62
– 5.47 (m, 1H), 5.13 – 5.00 (m, 2H), 2.65 – 2.53 (m, 1H), 2.38 (dd, J = 13.6, 8.4 Hz, 1H), 1.87 – 1.74 (m, 1H),
1.71 – 1.60 (m, 1H), 1.52 (s, 2H), 1.29 – 1.17 (m, 3H), 1.06 – 0.93 (m, 1H), 0.84 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 157.38, 155.29, 142.00, 134.16, 129.69, 127.16, 123.09, 118.77, 118.58,
118.33, 57.02, 48.81, 43.47, 25.94, 23.16, 14.06.
HRMS (ESI+, m/Z): calcd for C20H25NO [M+H-NH3]+ : 279.1747, found: 279.1743.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 11.74 (minor) and 15.30 (major).
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4-(4-(methylthio) phenyl) oct-1-en-4-amine (4k)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 1:1). Yellow oil, 75% yield, 90%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.36 – 7.30 (m, 2H), 7.24 – 7.18 (m, 2H), 5.62 – 5.41 (m, 1H), 5.13
– 4.95 (m, 2H), 2.63 – 2.54 (m, 1H), 2.48 (s, 3H), 2.41 – 2.32 (m, 1H), 1.85 – 1.74 (m, 1H), 1.68 – 1.59 (m,
1H), 1.51 (s, 2H), 1.29 – 1.14 (m, 3H), 1.01 – 0.91 (m, 1H), 0.82 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 144.13, 135.61, 134.06, 126.39, 118.58, 57.06, 48.72, 43.41, 25.87,
23.14, 15.90, 14.01.
HRMS (ESI+, m/Z): calcd for C15H23NS [M+Na]+ : 272.1450, found: 272.1443.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 13.59 (minor) and 32.83 (major)
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3-(4-aminooct-1-en-4-yl)-N, N-dimethylaniline (4l)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 38% yield, 94%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.22 – 7.16 (m, 1H), 6.83 – 6.81 (m, 1H), 6.78 – 6.72 (m, 1H), 6.67
– 6.56 (m, 1H), 5.64 – 5.46 (m, 1H), 5.15 – 4.97 (m, 2H), 2.96 (s, 6H), 2.70 – 2.54 (m, 1H), 2.37 (dd, J = 13.6,
8.6 Hz, 1H), 1.89 – 1.75 (m, 1H), 1.71 – 1.59 (m, 1H), 1.56 (s, 2H), 1.28 – 1.17 (m, 3H), 1.09 – 0.94 (m, 1H),
0.83 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 150.53, 148.01, 134.56, 128.61, 118.20, 114.47, 110.45, 110.37, 57.44,
48.82, 43.48, 40.81, 25.91, 23.20, 14.02.
HRMS (ESI+, m/Z): calcd for C16H27N2 [M+H]+ : 247.2169, found: 247.2169.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 6.94 (minor) and 9.12 (major).
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4-(4-morpholinophenyl) oct-1-en-4-amine (4m)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 1:1). Yellow oil, 61% yield, 91%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.33 – 7.27 (m, 2H), 6.92 – 6.81 (m, 2H), 5.62 – 5.47 (m, 1H), 5.13
– 4.96 (m, 2H), 3.94 – 3.78 (m, 4H), 3.23 – 3.10 (m, 4H), 2.64 – 2.52 (m, 1H), 2.36 (dd, J = 13.6, 8.4 Hz, 1H),
1.83 – 1.72 (m, 1H), 1.72 – 1.58 (m, 1H), 1.52 (s, 2H), 1.24 – 1.18 (m, 3H), 1.04 – 0.93 (m, 1H), 0.82 (t, J =
7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 149.19, 138.54, 134.42, 126.57, 118.31, 115.09, 66.99, 56.76, 49.32,
48.67, 43.42, 25.93, 24.87, 23.17, 14.04.
HRMS (ESI+, m/Z): calcd for C18H28N2O [M+H-NH3]+ : 272.2010, found: 272.2009.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 29.32 (minor) and 54.27 (major)



17

4-([1,1'-biphenyl]-4-yl) oct-1-en-4-amine (4n)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 90% yield, 90%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.66 – 7.55 (m, 4H), 7.51 – 7.39 (m, 4H), 7.37 – 7.30 (m, 1H), 5.67 –
5.47 (m, 1H), 5.16 – 4.99 (m, 2H), 2.74 – 2.61 (m, 1H), 2.43 (dd, J = 13.6, 8.5 Hz, 1H), 1.94 – 1.80 (m, 1H),
1.76 – 1.62 (m, 1H), 1.58 (s, 2H), 1.28 – 1.22 (m, 3H), 1.09 – 0.97 (m, 1H), 0.85 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 145.22, 139.77, 137.68, 133.14, 127.68, 126.06, 125.93, 125.67, 125.19,
117.55, 56.17, 47.71, 42.41, 24.90, 22.15, 12.99.
HRMS (ESI+, m/Z): calcd for C20H25N [M+H]+ : 280.2060, found: 280.2066.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 24.05 (major) and 26.50 (minor)
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4-(naphthalen-2-yl) oct-1-en-4-amine (4o)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 55% yield, 93%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.81 – 7.71 (m, 4H), 7.49 – 7.43 (m, 1H), 7.43 – 7.33 (m, 2H), 5.53 –
5.34 (m, 1H), 5.07 – 4.89 (m, 2H), 2.70 – 2.59 (m, 1H), 2.39 (dd, J = 13.6, 8.6 Hz, 1H), 1.94 – 1.81 (m, 1H),
1.72 – 1.61 (m, 1H), 1.56 (s, 2H), 1.19 – 1.14 (m, 3H), 0.94 – 0.84 (m, 1H), 0.73 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 144.53, 134.10, 133.20, 131.94, 128.07, 127.74, 127.37, 125.91, 125.52,
124.45, 124.32, 118.58, 57.52, 48.72, 43.33, 25.94, 23.15, 13.99.
HRMS (ESI+, m/Z): calcd for C18H23N [M+H]+ : 254.1903, found: 254.1907.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 10.09 (minor) and 16.29 (major)
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4-(4-((1s,4r)-4-pentylcyclohexyl)phenyl) oct-1-en-4-amine (4p)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 1:1). Yellow oil, 68% yield, 91%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.63 – 7.46 (m, 4H), 5.55 – 5.38 (m, 1H), 5.12 – 5.01 (m, 2H), 2.63
(dd, J = 13.3, 6.2 Hz, 1H), 2.40 (dd, J = 13.7, 8.8 Hz, 1H), 1.89 – 1.79 (m, 1H), 1.74 – 1.62 (m, 1H), 1.58 (s,
2H), 1.25 – 1.15 (m, 3H), 0.97 – 0.87 (m, 1H), 0.82 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 144.37, 143.41, 133.42, 125.38, 124.51, 117.26, 55.96, 47.55, 43.01,
42.28, 36.41, 36.35, 33.32, 32.65, 31.22, 25.65, 24.89, 22.15, 21.70, 13.10, 13.00.
HRMS (ESI+, m/Z): calcd for C25H41N [M+Na]+ : 356.3312, found: 356.3312.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 5.64 (minor) and 8.65 (major)
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4-(4-fluorophenyl)oct-1-en-4-amine (4q)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 71% yield, 83%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.38 – 7.25 (m, 2H), 7.01 – 6.88 (m, 2H), 5.52 – 5.35 (m, 1H), 5.08
– 4.91 (m, 2H), 2.51 – 2.53 (m, 1H), 2.30 (dd, J = 13.7, 8.4 Hz, 1H), 1.71– 1.74 (m, 1H), 1.64 – 1.52 (m, 1H),
1.46 (s, 2H), 1.20 – 1.12 (m, 3H), 0.95 – 0.84 (m, 1H), 0.75 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 132.88, 126.41, 126.34, 117.69, 113.76, 113.55, 56.02, 47.85, 42.52,
24.83, 22.08, 12.98.
HRMS (ESI+, m/Z): calcd for C14H20FN [M+H]+ : 222.1653, found: 222.1656.
HPLC analysis: Chiracel-ODH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 9.40 (minor) and 16.38 (major)
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4-(4-(trifluoromethyl)phenyl)oct-1-en-4-amine (4r)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 27% yield, 37%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.63 – 7.46 (m, 4H), 5.55 – 5.38 (m, 1H), 5.12 – 5.01 (m, 2H), 2.63
(dd, J = 13.3, 6.2 Hz, 1H), 2.40 (dd, J = 13.7, 8.8 Hz, 1H), 1.89 – 1.79 (m, 1H), 1.74 – 1.62 (m, 1H), 1.58 (s,
2H), 1.25 – 1.15 (m, 3H), 0.97 – 0.87 (m, 1H), 0.82 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 132.39, 132.12, 125.23, 124.00, 123.96, 118.11, 47.72, 42.34, 28.68,
24.76, 22.05, 12.93.
HRMS (ESI+, m/Z): calcd for C15H20F3N [M+H]+ : 272.1621, found: 272.1627.
HPLC analysis: Chiracel-ODH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 7.92 (minor) and 14.92 (major)
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(R)-N-(4-(thiophen-3-yl)oct-1-en-4-yl)benzamide (4s)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). White solid, 26% yield,
89% ee] 1H NMR (400 MHz, Chloroform-d) δ 7.80 – 7.68 (m, 2H), 7.53 – 7.48 (m, 1H), 7.47 – 7.40 (m, 2H),
7.30 (dd, J = 5.1, 3.0 Hz, 1H), 7.09 (dd, J = 3.0, 1.5 Hz, 1H), 7.05 (dd, J = 5.1, 1.5 Hz, 1H), 6.29 (s, 1H), 5.73
– 5.55 (m, 1H), 5.22 – 5.02 (m, 2H), 3.08 – 2.78 (m, 2H), 2.35 – 2.08 (m, 2H), 1.35 – 1.27 (m, 2H), 1.24 –
1.16 (m, 2H), 0.86 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 166.51, 133.57, 133.39, 131.41, 131.34, 128.64, 126.73, 120.37, 120.10,
119.35, 119.04, 43.11, 42.44, 38.42, 29.71, 25.92, 22.84.
HRMS (ESI+, m/Z): calcd for C19H23NOS [M+H]+ : 314.1573, found:314.1580.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 6.91 (minor) and 12.68 (major)
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4-(furan-3-yl)oct-1-en-4-amine (4t)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 47% yield, 87%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.38 – 7.29 (m, 1H), 6.34 – 6.23 (m, 1H), 6.17 – 6.06 (m, 1H), 5.65
– 5.51 (m, 1H), 5.16 – 5.01 (m, 2H), 2.64 – 2.51 (m, 1H), 2.42 – 2.30 (m, 1H), 1.80 – 1.72 (m, 1H), 1.68 –
1.59 (m, 3H), 1.30 – 1.19 (m, 3H), 1.12 – 1.04 (m, 1H), 0.86 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 160.75, 141.10, 133.73, 118.55, 109.78, 104.82, 55.23, 45.44, 40.68,
25.95, 23.00, 14.03.
HRMS (ESI+, m/Z): calcd for C12H19NO [M+H-NH3]+ : 177.1277, found: 177.1274.
HPLC analysis: Chiracel-ODH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 6.71 (minor) and 7.53 (major)
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4-(1-methyl-1H-indol-6-yl) oct-1-en-4-amine (4u)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 43% yield, 93%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.58 (d, J = 8.4 Hz, 1H), 7.44 – 7.37 (m, 1H), 7.13 (dd, J = 8.3, 1.7
Hz, 1H), 7.03 (d, J = 3.1 Hz, 1H), 6.45 (dd, J = 3.1, 0.9 Hz, 1H), 5.62 – 5.45 (m, 1H), 5.15 – 4.97 (m, 2H),
3.80 (s, 3H), 2.8 – 2.68 (m, 1H), 2.45 (dd, J = 13.6, 8.6 Hz, 1H), 2.00 – 1.86 (m, 1H), 1.80 – 1.68 (m, 1H), 1.66
(s, 2H), 1.28 – 1.20 (m, 3H), 1.05 – 0.94 (m, 1H), 0.82 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 139.76, 135.73, 133.65, 127.70, 125.39, 119.33, 117.13, 116.64, 105.41,
99.38, 56.54, 48.32, 42.92, 31.82, 24.98, 22.17, 13.00.
HRMS (ESI+, m/Z): calcd for C17H24N2 [M+Na]+ : 279.1837, found: 279.1832.
HPLC analysis: Chiracel-ODH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 9.70 (minor) and 14.24 (major)
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4-cyclohexyloct-1-en-4-amine (4v)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 27% yield, 23%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.73 – 7.68 (m, 2H), 7.50 – 7.45 (m, 1H), 7.45 – 7.38 (m, 2H), 5.98
– 5.87 (m, 1H), 5.86 (s, 1H), 5.25 – 5.08 (m, 2H), 2.80 – 2.60 (m, J = 14.2, 7.2, 1.3 Hz, 1H), 2.48 (dd, J = 14.1,
7.8 Hz, 1H), 2.11 – 1.99 (m, 2H), 1.85 – 1.74 (m, 4H), 1.70 – 1.62 (m, 2H), 1.36 – 1.12 (m, 9H), 0.93 – 0.87
(m, 3H).
13C NMR (101 MHz, Chloroform-d) δ 166.61, 136.37, 135.05, 131.00, 128.54, 126.62, 118.44, 61.23, 45.13,
39.35, 35.32, 28.11, 27.96, 27.05, 26.70, 26.47, 23.35, 14.16.
HRMS (ESI+, m/Z): calcd for C21H31NO [M+H]+ : 314.2478, found: 314.2478.
HPLC analysis: Chiracel-ODH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 5.73 (minor) and 6.18 (major)
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2-phenylpent-4-en-2-amine (4w)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 83% yield, 87%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.49 – 7.43 (m, 2H), 7.37 – 7.30 (m, 2H), 7.27 – 7.19 (m, 1H), 5.62 –
5.49 (m, 1H), 5.11 – 5.02 (m, 2H), 2.62 – 2.53 (m, 1H), 2.47 – 2.38 (m, 1H), 1.81 (s, 2H), 1.48 (s, 3H).
13C NMR (101 MHz, Chloroform-d) δ 148.49, 134.26, 128.16, 126.23, 125.18, 118.55, 54.65, 49.66, 30.76.
HRMS (ESI+, m/Z): calcd for C11H15N[M+H]+ : 162.1279, found: 162.1277.
HPLC analysis: Chiracel-ODH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 254 nm. Retention time
(min): 9.91 (major) and 10.97 (minor)
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4-phenyldec-1-en-4-amine (4x)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 78% yield, 91%
ee] 1H NMR (400 MHz, Chloroform-d) δ 7.42 – 7.37 (m, 2H), 7.35 – 7.29 (m, 2H), 7.23 – 7.17 (m, 1H), 5.59
– 5.43 (m, 1H), 5.12 – 4.99 (m, 2H), 2.70 – 2.50 (m, 1H), 2.38 (dd, J = 13.6, 8.5 Hz, 1H), 1.89 – 1.77 (m, 1H),
1.69 – 1.51 (m, 3H), 1.36 – 1.30 (m, 1H), 1.22 – 1.15 (m, 6H), 1.03 – 0.91 (m, 1H), 0.86 – 0.79 (m, 3H).
13C NMR (101 MHz, Chloroform-d) δ 147.08, 134.20, 128.03, 125.96, 125.72, 118.46, 57.31, 48.78, 43.72,
31.71, 29.76, 23.63, 22.60, 14.04.
HRMS (ESI+, m/Z): calcd for C16H25N [M+H]+ : 232.2060, found: 232.2058.
HPLC analysis: Chiracel-ADH, n-heptane/i-PrOH 90:10, 1 mL/min, 22℃, detection at 210 nm. Retention time
(min): 8.07 (minor) and 8.90 (major)
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3. Conversions of homoallylic amines

Conversion of homoallylic amines to alkyl amine[2]: Charge an oven-dried 50 mL Teflon-lined screw
cap-sealed tube (with a suction port) equipped with a stir bar with substrate (0.25 mmol), Pd(OAc)2(0.02 mmol,
4.5 mg), solvent and proton source (if necessary) under a nitrogen atmosphere. Add HBPin (0.6 mmol) to the
reaction mixture. Stir the reaction mixture at 25 °C for 12 hours. Dilute the reaction mixture with 10 ml of EA.
Extract the reaction mixture with saturated NaHCO3 and EA (x3). Dry the organic layer over Na2SO4 and
concentrate under reduced pressure. Purify the reaction mixture by flash chromatography on silica gel to afford
product (Yellow oil, 87% yield).

4-phenyloctan-4-amine (5)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). Yellow oil, 87% yield] 1H
NMR (400 MHz, Chloroform-d) δ 7.42 – 7.37 (m, 2H), 7.32 (dd, J = 8.6, 6.9 Hz, 2H), 7.23 – 7.17 (m, 1H),
1.86 – 1.72 (m, 2H), 1.71 – 1.51 (m, 4H), 1.28 – 1.17 (m, 4H), 1.05 – 0.94 (m, 2H), 0.92 – 0.64.(m, 6H).
13C NMR (101 MHz, Chloroform-d) δ 127.98, 125.67, 25.86, 23.20, 16.97, 14.58, 14.02.
HRMS (ESI+, m/Z): calcd for C14H23N [M+H]+: 206.1903, found: 206.1903.

Conversion of homoallylic amines to β-amino acids[3]:

Di-tert-butyl dicarbonate (0.12g, 0.6mmol) was added to substrate (0.2 g,0.5 mmol) dissolved in Et2O (12 mL)
and the reaction was stirred for 6 h at RT, after which time the solvent was removed under reduced pressure. To
the crude material dissolved in CH3CN (5 mL) was added RuCl3·H2O (10.3 mg, 0.05 mmol) and the mixture
was cooled to 0 oC . After addition of NaIO4 (0.2 g, 1 mmol) dissolved in water (5 mL), the mixture was stirred
for 0.5 h, followed by extraction with EA. Dry the organic layer over Na2SO4 and concentrate under reduced
pressure. Purify the reaction mixture by flash chromatography on silica gel to afford product (White solid, 68%
yield).

3-((tert-butoxycarbonyl)amino)-3-phenylheptanoic acid (6)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 2:1). White solid, 73% yield] 1H
NMR (400 MHz, DMSO-d6) δ 8.29 (s, 1H), 7.81 (dd, J = 7.1, 1.8 Hz, 2H), 7.56 – 7.49 (m, 1H), 7.46 (dd, J =
8.1, 6.5 Hz, 2H), 7.36 – 7.25 (m, 4H), 7.21 – 7.15 (m, 1H), 3.06 (d, J = 14.2 Hz, 1H), 2.41 – 2.27 (m, J = 12.6,
4.5 Hz, 1H), 2.07 – 1.94 (m, 1H), 1.25 – 1.15 (m, 3H), 1.25 – 1.07 (m, 2H), 0.78 (t, J = 7.2 Hz, 3H).
13C NMR (101 MHz, DMSO-d6) δ 172.27, 165.82, 145.03, 135.45, 130.92, 128.10, 127.75, 127.31, 125.98,
125.28, 59.46, 38.45, 28.99, 25.29, 22.35, 13.88.
HRMS (ESI+, m/Z): calcd for C20H23NO3 [M+Na]+ : 348.1574, found: 348.1570.
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Conversion of homoallylic amines to amino alcohol[4]：

BH3 in THF (1M 0.4 mL, 0.4mmol) was added to substrate (92 mg,0.3 mmol) dissolved in THF (5 mL) and
the reaction was stirred for 18 h at RT. When the reaction is complete, add NaOH (1M 0.9 mL) and 30%
H2O2(0.5mL). The mixture was stirred for 7 h, followed by extraction with DCM. Dry the organic layer over
Na2SO4 and concentrate under reduced pressure (White solid, 68% yield).

N-(1-hydroxy-4-phenyloctan-4-yl) benzamide (7)

[Purification by flash column chromatography on silica gel (eluent, PE: EA = 1:1). White solid, 68% yield] 1 H
NMR (400 MHz, Chloroform-d) δ 7.82 – 7.76 (m, 2H), 7.52 – 7.46 (m, 1H), 7.45 – 7.39 (m, 2H), 7.38 – 7.30
(m, 4H), 7.26 – 7.20 (m, 1H), 6.59 (s, 1H), 3.61 – 3.52 (m, 2H), 2.32 – 2.23 (m, 3H), 2.17 – 2.09 (m, 1H), 1.47
– 1.38 (m, 2H), 1.34 – 1.23 (m, 3H), 1.20 – 1.10 (m, 2H), 0.84 (t, J = 7.3 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) δ 166.71, 144.41, 135.48, 131.39, 128.62, 128.36, 126.86, 126.63, 125.48,
62.66, 62.16, 38.04, 34.31, 26.89, 25.93, 22.93, 14.07.
HRMS (ESI+, m/Z): calcd for C21H27NO2 [M+H]+ : 326.2115, found: 326.2115.
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4. Determination of absolute configuration

The absolute configuration was determined through the known compound as follows[5]. [α] 20 D = +62.5° (c =
0.576, CHCl3). By comparison to the reported optical rotations [α]22D = +39.3° (c = 1.4, CHCl3 for optically
pure amine); the absolute configuration was determined to be (R).

91%ee

[α]22D = +39.3°
c = 1.4, CHCl3

[α] 20 D = +62.5°
(c = 0.576, CHCl3)

reported amine
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5. NMR spectra
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