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General Information:

Unless otherwise noted, all commercial reagents were used without further purification.
Chloroform, toluene, ether, THF were purified by passage through an activated alumina
column under argon. Thin-layer chromatography (TLC) analysis of reaction mixtures was
performed using Huanghai silica gel HSGF254 TLC plates, and visualized under UV or by
staining with ceric ammonium molybdate. Flash column chromatography was carried out on
Huanghai Silica Gel HHGJ-300, 300-400 mesh. Nuclear magnetic resonance (NMR) spectra
were recorded using Bruker Avance 111 HD spectrometer (FT, 500 MHz for *H, 126 MHz for
C, 471 MHz for *°F, or 400 MHz for *H, 101 MHz for *C, 376 MHz for F. *H and *°C
chemical shifts are reported in ppm downfield of tetramethylsilane and referenced to residual
solvent peak (CDCIs, 6H = 7.26 and 6C = 77.16; d6-Acetone, o6H = 2.05 and 6C = 29.84).
Multiplicities are reported using the following abbreviations: s = singlet, d = doublet, t = triplet,
g = quartet, m = multiplet, br = broad resonance. FT-IR spectra were recorded on ThermoFisher
Scientific Nicolet iS5 Spectrometer, and absorption frequencies are reported in reciprocal
centimeters (cm™').Mass spectral data were obtained from the Agilent Technologies 6230 TOF
LC/MS spectrometer in electrospray ionization (ESI") mode. Optical rotations were measured
with an Autopol V Plus/VI digital polarimeter. X-Ray structure analyses were performed using
a Bruker D8 Venture X-ray single crystal diffractometer and D8 Venture metalJet X-Ray single
crystal diffractometer. Enantiomeric excesses were determined on an Agilent 1260 Chiral
HPLC using IA, IB, IC, ID, IG columns. Racemic products were synthesized by carrying out

the reactions using ()-TMEP as catalyst.



Synthesis of the racemica-tertiary amine substrates
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Under N, atmosphere, a solution of arylamines (1.2 eq) in Et;N (12.0 eq) was added
dropwisely to a solution of S1 (10 mmol, 1.0 eq) and AICI; (4.0 eq) in chloroform (40 mL) at 0
°C. After stirring at 60 °C (by oil bath) overnight, the reaction mixture was quenched with 1 N
NaOH solution and filtered through celite. Then the filtrate was extracted with DCM for three
times. The combined organic layer was dried over Na,SO, and concentrated under vacuum to
give a residue, which was purified by silica gel column chromatography
(petroleoum:EtOAC:EtsN, 400:2:1) to give product S2.

Under N, atmosphere, MeLi (12.0 mmol, 1.6 M, 4.0 eq) was added dropwisely into a
solution of S2 (3.0 mmol, 1.0 eq) in THF (20 mL) at -30 °C. After completion of the addition,
the mixture was stirred overnight and slowly warmed up to room temperature. After the
consumption of S2 as monitored by TLC analysis, the reaction was quenched with saturated
aqueous solution of NH,CI, and the mixture was extracted with EtOAc for 3 times. The
combined organic layers were dried over Na,SO, filtered and concentrated under vacuum to
give a residue, which was purified by silica gel column chromatography (petroleoum:EtOAcC,

200:1) to give the product 1 (1a-1f).

N-(1-phenyl-1-(o-tolyl)ethyl)aniline (1a)

: NH Me

1a was prepared in 2.3 mmol scale of S2 and obtained as a white solid (660 mg, 98% yield). 'H

NMR (400 MHz, CDCl;) § 7.64 (dd, J = 7.7, 1.6 Hz, 1H), 7.33 — 7.27 (m, 4H), 7.27 — 7.19 (m,



3H), 7.08 (dd, J = 7.3, 1.7 Hz, 1H), 7.05— 6.97 (m, 2H), 6.63 (t, J = 7.3 Hz, 1H), 6.48 (d, J = 8.0
Hz, 2H), 4.46 (s, 1H), 2.10 (s, 3H), 2.06 (s, 3H). *C NMR (101 MHz, CDCls) § 148.3, 145.9,
143.4,137.2, 132.9, 128.8, 128.6, 128.4, 127.5, 127.0, 126.0, 125.8, 117.6, 115.8, 63.4, 29.2,
22.4. HRMS (ESI) m/z: [M+H]" calculated for CpH,FsN* 288.1747; Found 288.1762.

3-methyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (1b)

Me

NH Me

3C NMR (101 MHz, CDCly)

1b was prepared in 3.0 mmol scale of S2 and obtained as a brown solid (810 mg, 85% yield).
'H NMR (400 MHz, CDCls) 5 7.64 (dd, J = 7.6, 1.6 Hz, 1H), 7.31 — 7.18 (m, 7H), 7.08 (dd, J =
7.3,1.8 Hz, 1H), 6.89 (t, J = 7.8 Hz, 1H), 6.47 (d, J = 7.5 Hz, 1H), 6.34 (s, 1H), 6.29 — 6.22 (m,
1H), 4.41 (s, 1H), 2.16 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H). *C NMR (101 MHz, CDCl5) 5 148.4,
145.9, 1435, 138.5, 137.2,132.9, 128.7, 128.5, 128.4, 127.4, 126.9, 126.0, 125.8, 118.6, 116.8,
112.7, 63.3, 29.2, 22.4, 21.7. HRMS (ESI) m/z: [M+H]" calculated for Cx»H,,N" 302.1904;

Found 302.1922.

3-methoxy-N-(1-phenyl-1-(o-tolyl)ethyDaniline (1c)

OMe

NH Me

1c was prepared in 3 mmol scale of S2 and obtained as yellow oil (937 mg, 98% yield). 'H
NMR (500 MHz, CDCls) § 7.55 (dd, J = 7.8, 1.5 Hz, 1H), 7.27 — 7.09 (m, 7H), 7.00 (dd, J = 7.4,
1.5 Hz, 1H), 6.84 (t, J = 8.1 Hz, 1H), 6.12 (dd, J = 8.1, 2.3 Hz, 1H), 6.04 (dd, J = 8.1, 2.2 Hz,
1H), 5.92 (t, J = 2.3 Hz, 1H), 4.42 (s, 1H), 3.49 (s, 3H), 2.02 (s, 3H), 1.98 (s, 3H). *C NMR

(126 MHz, CDCl;) 6 160.3, 148.2, 147.3, 143.3, 137.4, 132.9, 129.5, 128.6, 128.3, 127.5, 127.0,
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125.9, 125.9, 108.8, 103.2, 101.2, 63.4, 55.0, 29.5, 22.4. HRMS (ESI) m/z: [M+H]" calculated
for C,,H,sNO* 322.2166; Found 322.2175.

3-chloro-N-(1-phenyl-1-(o-tolyl)ethyDaniline (1d)

Cl

NH Me

1d was prepared in 3.0 mmol scale as a white solid (892 mg, 93% yield). ‘H NMR (500 MHz,
CDCl3) 6 7.52 (dd, J = 7.8, 1.6 Hz, 1H), 7.26 — 7.10 (m, 7H), 7.00 (d, J = 7.3 Hz, 1H), 6.80 (t, J
=8.0 Hz, 1H), 6.49 (dd, J = 7.9, 2.0 Hz, 1H), 6.38 (q, J = 2.0 Hz, 1H), 6.23 (dd, J = 8.3, 2.2 Hz,
1H), 4.47 (s, 1H), 2.00 (s, 3H), 1.95 (s, 3H).*C NMR (126 MHz, CDCl3) § 147.9, 147.1, 142.7,
137.1, 134.4, 133.0, 129.8, 128.7, 128.3, 127.7, 127.2, 126.0, 125.8, 117.4, 115.2, 113.4, 63.4,

29.3, 22.4. HRMS (ESI) m/z: [M+H]" calculated for C,;H,;,CIN* 322.1358; Found 322.1365.

3-fluoro-N-(1-phenyl-1-(o-tolyl)ethyDaniline (1e)

F
i NH Me

1e was prepared in 2 mmol scale of S2 and obtained as a white solid (230 mg, 38% yield). 'H
NMR (500 MHz, CDCls) 8 7.52 (d, J = 7.7 Hz, 1H), 7.24-7.13 (m, 7H), 7.01 (d, J = 7.4 Hz, 1H),
6.85 (g, J = 7.8 Hz, 1H), 6.22 (td, J = 8.2, 2.1 Hz, 1H), 6.19 — 6.14 (m, 1H), 6.05 (dd, J = 12.1,
2.4 Hz, 1H), 4.53 (s, 1H), 2.01 (s, 3H), 1.96 (s, 3H). *C NMR (126 MHz, CDCl3) & 163.6 (d, J
=242.0 Hz), 147.9, 147.6 (d, J = 10.9 Hz), 142.7, 137.2, 133.0, 129.8 (d, J = 10.4 Hz), 128.7,
128.3,127.7, 127.2, 126.0, 125.9, 111.3, 103.9 (d, J = 21.7 Hz), 102.0 (d, J = 25.6 Hz), 63.4,
29.3, 22.4. "F NMR (471 MHz, CDCl)  -112.9. HRMS (ESI) m/z: [M+H]" calculated for

C21H21|:N+ 306.1653; Found 306.1657.

3,5-dimethyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (1f)



Me

NH Me

Me

1f was prepared in 3 mmol scale of S2 and obtained as green oil (864 mg, 91% yield).'"H NMR
(500 MHz, CDCl3) § 7.56 (dd, J = 7.7, 1.5 Hz, 1H), 7.25— 7.09 (m, 7H), 6.99 (d, J = 7.3 Hz, 1H),
6.23 (s, 1H), 6.04 (s, 2H), 4.26 (s, 1H), 2.02 (s, 6H), 2.01 (s, 3H), 1.97 (s, 3H). *C NMR (126
MHz, CDCly) & 148.5, 146.0, 143.7, 138.3, 137.2, 132.9, 128.5, 128.4, 127.4, 126.9, 126.0,
125.7,119.7, 113.8, 63.3, 29.1, 22.4, 21.6. HRMS (ESI) m/z: [M+H]" calculated for C,3H,sN"

316.2060; Found 316.2061.

Method B for the synthesis of substrate 1g-1m:
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General Procedure of method B for Synthesis of substrate 1g-1m: To a stirred solution of
commercially available benzoic acid S3 (17.1 g, 100 mmol) in anhydrous THF (170 mL) was
added 1,1'-carbonyldiimidazole (16.2 g, 100 mmol) at 65 °C (by oil bath) and stirred for 2 h.
Then a suspension of N,O-dimethylhydroxylamine hydrochloride (9.7 g, 100 mmol) and Et;N
(14 mL, 100 mmol) in THF (30 mL) was added, and the reaction mixture was refluxed at 80 °C
(by oil bath) overnight. When the reaction was completed as determined by TLC analysis, the
reaction mixture was cooled to room temperature and filtered through Celite. Then the filtrate
was concentrated in vacuo to give a residue, which was purified by flash column
chromatography (petroleum ether/EtOAc = 10:1 to 5:1) to give the corresponding Weinreb

amide S4 (12.3 g, 69%).



Under N, atmosphere, n-BuLi (10 mmol 1.0 equiv) was added slowly to a solution of ArBr
(10 mmol 1.0 equiv) in dry THF at -78 °C. After stirring for 30 min, the solution of S4 (10
mmol in 10 mL THF, 1.0 equiv) was added slowly into the system. After stirring for 1 hour, the
reaction mixture was quenched with saturated NH,CI solution, and the mixture was extracted
with EtOAc for 3 times. The combined organic layer was washed with saturated NaCl solution,
dried over with anhydrous Na,SO,, filtered and concentrated under vacuum to give a residue,
which was purified by flash column chromatography (petroleum ether/EtOAc, 150:1 to 100:1)
to yield the products S1.
The same general procedures from method A were used for the synthesis substrates 1g-1m

starting from S1

N-(1-(o-tolyl)-1-(p-tolyl)ethylaniline (19)

: NH Me
Me

1g was prepared in 1.75 mmol scale of S2 and obtained as a yellow solid (427 mg, 81% yield).
'H NMR (500 MHz, CDCl3) § 7.54 (dd, J = 7.8, 1.5 Hz, 1H), 7.20 — 7.06 (m, 4H), 7.05 — 6.96
(m, 3H), 6.96 — 6.89 (M, 2H), 6.54 (t, J = 7.3 Hz, 1H), 6.43 — 6.32 (M, 2H), 4.35 (s, 1H), 2.24 (s,
3H), 2.00 (s, 3H), 1.99 (s, 3H)."*C NMR (126 MHz, CDCls) 5 146.0, 145.4, 143.5,137.2, 136.5,
132.9, 129.2, 128.8, 128.4, 127.4, 125.9, 125.8, 117.5, 115.6, 63.1, 29.2, 22.5, 21.1. HRMS

(ESI) m/z: [M+H]" calculated for C,,H,4N* 302.1904; Found 302.1919.

N-(1-(4-chlorophenyl)-1-(o-tolyl)ethyl)aniline (1h)

: NH Me
Cl

1h was prepared in 2.7 mmol scale of S2 and obtained as yellow oil (509 mg, 59% yield). 'H
NMR (500 MHz, CDCl5) 6 7.57 — 7.46 (m, 1H), 7.25 — 7.08 (m, 6H), 7.01 (d, J = 7.2 Hz, 1H),

6.93 (t, J = 7.6 Hz, 2H), 6.57 (t, J = 7.3 Hz, 1H), 6.39 (t, J = 5.4 Hz, 2H), 4.26 (s, 1H), 2.00 (s,



3H), 1.99 (s, 3H). °C NMR (126 MHz, CDCly) § 146.7, 145.7, 143.1, 137.0, 133.1, 132.7,
128.9, 128.6, 128.3, 127.7, 127.7, 126.0, 118.0, 116.1, 63.2, 29.1, 22.5. HRMS (ESI) m/z:
[M+H]" calculated for C,;H,; CIN™ 322.1358; Found 322.1362.

N-(1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)aniline (1i)

: NH Me
MeO

1i was prepared in 2.0 mmol scale of S2 and obtained as a red solid (482 mg, 76% yield) with
purified by flash neutral alumina (200-300 mesh) column chromatography. *H NMR (500
MHz, Acetone) 8 7.65 (d, J = 7.8 Hz, 1H), 7.24 (dd, J = 7.8, 3.8 Hz, 3H), 7.19 (t, = 7.4 Hz, 1H),
7.07 (d, J = 7.4 Hz, 1H), 6.91 (t, J = 7.7 Hz, 2H), 6.88 — 6.82 (m, 2H), 6.57 (d, J = 8.1 Hz, 2H),
6.51 (t, J = 7.3 Hz, 1H), 5.28 (s, 1H), 3.76 (s, 3H), 2.10 (s, 3H), 2.05 (s, 3H). *C NMR (126
MHz, Acetone) 6 159.3, 147.5, 144.6, 140.9, 138.0, 133.4, 129.1, 129.1, 128.1, 128.0, 126.5,
1175, 116.2, 114.2, 63.4, 55.5, 30.1, 22.5. HRMS (ESI) m/z: [M+H]" calculated for

CxH24NO™ 318.1853; Found 318.1851.

N-(1-([1,1"-biphenyl]-4-yl)-1-(o-tolyl)ethyl)aniline (Lj)

: NH Me
Ph

1j was prepared in 2.1mmol scale of S2 and obtained as a yellow solid (672 mg, 88% yield). ‘H
NMR (500 MHz, CDCly) 6 7.57 (dd, J = 7.8, 1.6 Hz, 1H), 7.52 — 7.47 (m, 2H), 7.47 — 7.40 (m,
2H), 7.33 (t, J = 7.7 Hz, 2H), 7.30 — 7.21 (m, 3H), 7.16 (dtd, J = 22.9, 7.4, 1.7 Hz, 2H), 7.01 (dd,
J=7.4,1.6 Hz, 1H), 6.97 — 6.90 (m, 2H), 6.56 (t, J = 7.3 Hz, 1H), 6.44 — 6.37 (m, 2H), 4.38 (s,
1H), 2.05 (s, 3H), 2.03 (s, 3H). *C NMR (126 MHz, CDCly) § 147.3, 145.9, 143.4, 140.6, 139.7,
137.2,133.0, 128.9, 128.9, 128.4, 127.5, 127.4, 127.2, 127.1, 126.5, 125.9, 117.7, 115.8, 63.2,

29.2, 22.5. HRMS (ESI) m/z: [M+H]" calculated for C,;H,sN* 364.2060; Found 364.2065.



N-(1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)aniline (1k)

: NH Me
(T wel )

OMe
1k was prepared in 2.0 mmol scale of S2 and obtained as a yellow solid (482 mg, 76% yield).
'H NMR (500 MHz, CDCls) 6 7.53 (dd, J = 7.8, 1.6 Hz, 1H), 7.22 — 7.08 (m, 3H), 6.98 (dd, J =
7.4,1.6 Hz, 1H), 6.97 — 6.88 (m, 2H), 6.81 — 6.75 (M, 2H), 6.74 — 6.67 (m, 1H), 6.58 — 6.52 (m,
1H), 6.44 — 6.36 (M, 2H), 4.37 (s, 1H), 3.66 (s, 3H), 2.00 (s, 3H), 2.00 (s, 3H). **C NMR (126
MHz, CDCly) & 159.8, 150.3, 145.9, 143.3, 137.2, 132.9, 129.5, 128.8, 128.4, 127.5, 125.8,
118.4,117.6, 115.7, 112.7, 111.5, 63.3, 55.3, 29.2, 22.4. HRMS (ESI) m/z: [M+H]" calculated

for C,H24NO™ 318.1853; Found 318.1858.

N-(1-(naphthalen-2-yl)-1-(o-tolyl)ethyl)aniline (11)

: NH Me
LI

11 was prepared in 4.0 mmol scale of S2 and obtained as yellow oil (170 mg) with the
purification by flash column chromatography using neutral alumina (200-300 mesh). *H NMR
(500 MHz, CDCl3) 6 7.76 — 7.65 (m, 4H), 7.59 (d, J = 7.7 Hz, 1H), 7.40 — 7.34 (m, 2H), 7.31 (dd,
J=8.7,2.0 Hz, 1H), 7.24 — 7.12 (m, 2H), 7.01 (d, J = 7.3 Hz, 1H), 6.94 (t, J = 7.7 Hz, 2H), 6.57
(t,J = 7.4 Hz, 1H), 6.45 (d, J = 8.0 Hz, 2H), 4.47 (s, 1H), 2.10 (s, 3H), 2.01 (5, 3H). *C NMR
(126 MHz, CDCl3) 6 146.0, 145.5,143.4,137.2,133.2,133.0, 132.4, 128.9, 128.5, 128.4, 127.6,
127.6, 126.3, 126.1, 125.9, 124.9, 1245, 117.8, 116.1, 63.6, 29.1, 22.5. HRMS (ESI) m/z:

[M+H]" calculated for C,5H4N* 338.1904 ; Found 338.1901.

N-(1-(benzo[d][1,3]dioxol-5-yl)-1-(o-tolyl)ethyl)aniline (1m)



<j\NH Me
ST

1m was prepared in 1.5 mmol scale of S2 and obtained as a white solid (148 mg, 30% yield)
with the purification by flash column chromatography using neutral alumina (200-300 mesh).
'H NMR (500 MHz, Acetone) & 7.64 (dd, J = 7.8, 1.4 Hz, 1H), 7.25 (td, J = 7.7, 1.6 Hz, 1H),
7.19(td,J=7.4,1.4 Hz, 1H), 7.10-7.05 (m, 1H), 6.95-6.89 (m, 2H), 6.84 (d, J =1.9 Hz, 1H),
6.80 (dd, J = 8.2, 1.9 Hz, 1H), 6.75 (d, J = 8.2 Hz, 1H), 6.66 — 6.54 (m, 2H), 6.51 (tt, J=7.3, 1.1
Hz, 1H), 6.02 — 5.91 (m, 2H), 5.29 (s, 1H), 2.13 (s, 3H), 2.05 (s, 3H). *C NMR (126 MHz,
Acetone) o 148.4, 147.2, 146.9, 144.4, 143.0, 137.8, 133.3, 129.0, 129.0, 127.9, 126.4, 120.0,
117.5, 116.1, 108.1, 107.7, 101.9, 63.6, 29.9, 22.4. HRMS (ESI) m/z: [M+H]" calculated for

CxH2,NO," 332.1646; Found 332.1643.

The same general procedures from method B were used for the synthesis substrates

1n-1u:

H ~ Br
N~ HCl Q o
COOH CDI, Et3N, THF Me R* AN
N. -
©/ 8000, reflux OMe n-BuLi, THF | ,\/
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S2

1n-1u

N-(1-(3-chloro-2-methylphenyl)-1-phenylethyl)aniline (1n)

: NH Me
Cl
(T well )



1n was prepared in 3.0 mmol scale of S2 and obtained as a yellow solid (900 mg, 93% yield).
'H NMR (500 MHz, CDCly) § 7.53 (dd, J = 8.0, 1.5 Hz, 1H), 7.28 (dd, J = 8.0, 1.4 Hz, 1H), 7.26
—7.14 (m, 5H), 7.10 (t, J = 8.0 Hz, 1H), 6.97 — 6.90 (m, 2H), 6.58 (t, J = 7.3 Hz, 1H), 6.41 —
6.33 (M, 2H), 4.32 (s, 1H), 2.02 (s, 3H), 2.00 (s, 3H). *C NMR (126 MHz, CDCl3) & 147.9,
145.8, 145.6, 137.1, 135.3, 128.9, 128.7, 127.2, 127.2, 126.3, 125.9, 118.1, 116.2, 63.8, 29.5,
18.8. HRMS (ESI) m/z: [M+H]" calculated for Cy;H,,CIN" 322.1358; Found 322.1345.

N-(1-(2,4-dimethylphenyl)-1-phenylethyl)aniline (10)

: NH Me
Me

10 was prepared in 3.8 mmol scale of S2 and obtained as yellow oil (873 mg, 76% yield). 'H
NMR (500 MHz, CDCl3) § 7.41 (d, J = 8.0 Hz, 1H), 7.23 — 7.18 (m, 4H), 7.18 — 7.12 (m, 1H),
6.99 - 6.95 (m, 1H), 6.95 — 6.88 (m, 2H), 6.81 (d, J = 1.9 Hz, 1H), 6.55 (tt, J = 7.3, 1.1 Hz, 1H),
6.44 — 6.38 (M, 2H), 4.34 (s, 1H), 2.23 (s, 3H), 1.99 (s, 3H), 1.95 (s, 3H). *C NMR (126 MHz,
CDCl3) 6 148.5, 146.0, 140.5, 136.9, 136.9, 133.8, 128.8, 128.5, 128.4, 126.9, 126.4, 126.1,
117.5, 115.8, 63.2, 29.2, 22.3, 20.9. HRMS (ESI) m/z: [M+H]" calculated for CpHyN*

302.1904; Found 302.1901.

N-(1-(4-chloro-2-methylphenyl)-1-phenylethyl)aniline (1p)

: NH Me
Cl

1p was prepared in 2.0mmol scale of S2 and obtained as yellow oil (208 mg, 32% yield). ‘H
NMR (500 MHz, CDCl3) 6 7.50 (d, J = 8.5 Hz, 1H), 7.23 (t, J = 7.6 Hz, 2H), 7.19 — 7.12 (m,
4H), 6.99 (s, 1H), 6.94 (t, J = 7.7 Hz, 2H), 6.58 (t, J = 7.3 Hz, 1H), 6.38 (d, J = 7.9 Hz, 2H), 4.30
(s, 1H), 1.98 (s, 3H), 1.94 (s, 3H). *C NMR (126 MHz, CDCl3) 5 147.8, 145.6, 142.1, 139.3,
132.9, 132.6, 129.9, 128.9, 128.7, 127.2, 125.8, 125.8, 118.0, 115.9, 63.1, 29.2, 22.3. HRMS

(ESI) m/z: [M+H]" calculated for C»Hx; CIN® 322.1358; Found 322.1348.



N-(1-(4-methoxy-2-methylphenyl)-1-phenylethyl)aniline (1q)

: NH Me
OMe

1q was prepared in 2.0 mmol scale of S2 and obtained as a yellow solid (438 mg, 69% yield).
'H NMR (400 MHz, CDCl3) § 7.51 (d, J = 8.7 Hz, 1H), 7.29 (d, J = 4.3 Hz, 4H), 7.23 (q, J = 4.7
Hz, 1H), 7.05 - 6.97 (m, 2H), 6.77 (dd, J = 8.7, 2.8 Hz, 1H), 6.69 — 6.58 (m, 2H), 6.56 — 6.42 (m,
2H), 4.42 (s, 1H), 3.80 (s, 3H), 2.06 (s, 3H), 2.04 (s, 3H). *C NMR (101 MHz, CDCls) 5 158.6,
148.7, 146.0, 138.8, 135.7, 129.5, 128.8, 128.5, 126.9, 126.0, 118.5, 117.6, 115.8, 110.3, 63.0,
55.2, 29.5, 22.6. HRMS (ESI) m/z: [M+H]" calculated for C,H,NO" 318.1853; Found

318.1838.

N-(1-(2,5-dimethylphenyl)-1-phenylethyl)aniline (1r)

1r was prepared in 2.0 mmol scale of S2 and obtained as a white solid (437 mg, 72% yield). *H
NMR (500 MHz, CDCl3) § 7.36 (s, 1H), 7.21 (dt, J = 4.7, 1.5 Hz, 4H), 7.18 — 7.13 (m, 1H), 6.96
—6.90 (m, 3H), 6.88 (d, J = 7.8 Hz, 1H), 6.55 (t, J = 7.4 Hz, 1H), 6.43 — 6.38 (m, 2H), 4.34 (s,
1H), 2.30 (s, 3H), 2.00 (s, 3H), 1.93 (s, 3H). *C NMR (126 MHz, CDCly) 5 148.4, 146.0, 143.2,
135.1, 134.0, 132.8, 129.1, 128.8, 128.5, 128.0, 126.9, 126.1, 117.6, 115.8, 63.3, 29.2, 22.0,

21.6. HRMS (ESI) m/z: [M+H]" calculated for C»,H»4N* 302.1904; Found 302.1897.

N-(1-(5-methoxy-2-methylphenyl)-1-phenylethyl)aniline (1s)



NH Me

o

OMe

QO

1s was prepared in 2.5 mmol scale of S2 and obtained as a yellow solid (439 mg, 55% yield).
'H NMR (500 MHz, CDCl3) & 7.29 (d, J = 4.3 Hz, 4H), 7.23 (dd, J = 5.7, 2.6 Hz, 2H), 7.05 —
6.94 (m, 3H), 6.74 (dd, J = 8.3, 2.7 Hz, 1H), 6.63 (t, J = 7.3 Hz, 1H), 6.50 (d, J = 7.8 Hz, 2H),
4.43 (s, 1H), 3.80 (s, 3H), 2.07 (s, 3H), 1.97 (s, 3H). °C NMR (126 MHz, CDCls) § 157.7,
148.1, 145.9, 144.8, 133.6, 129.1, 128.8, 128.6, 127.0, 126.0, 117.7, 115.8, 115.6, 111.3, 63.3,
55.4, 29.1, 21.5. HRMS (ESI) m/z: [M+H]" calculated for C,H,NO* 318.1853; Found

318.1841.

N-(1-(2-ethylphenyl)-1-phenylethyl)aniline (1t)

: NH Et

1t was prepared in 3.0 mmol scale of S2 and obtained as yellow oil (790 mg, 87% vyield). 'H
NMR (400 MHz, CDCly) & 7.59 (dt, J = 7.7, 1.6 Hz, 1H), 7.30 (dt, J = 5.6, 2.7 Hz, 5H), 7.25 —
7.18 (m, 3H), 7.02 (ddd, J = 8.7, 7.3, 1.4 Hz, 2H), 6.64 (td, J = 7.3, 1.3 Hz, 1H), 6.52 — 6.44 (m,
2H), 4.40 (s, 1H), 2.49 (dddd, J = 12.8, 7.4, 4.6, 1.4 Hz, 2H), 2.08 (d, J = 1.4 Hz, 3H), 0.87 (td,
J=175,1.4Hz, 3H). BC NMR (101 MHz, CDCly) 6 148.7, 146.2, 143.4, 143.3, 130.9, 128.8,
128.5,128.1,127.6,126.8, 126.3, 125.5, 117.8, 116.3, 63.4, 29.3, 26.7, 15.1. HRMS (ESI) m/z:

[M+H]" calculated for C,,H24N* 302.1904; Found 302.1890.

N-(1-(naphthalen-1-yl)-1-phenylethyl)aniline (1u)

)
(T well )



1u was prepared in 2 mmol scale of S2 and obtained as yellow oil (512 mg, 79% yield). ‘H
NMR (500 MHz, CDCl3) 6 8.12 (d, J =8.8 Hz, 1H), 7.84 — 7.77 (m, 2H), 7.71 — 7.67 (m, 1H),
7.46—7.38 (m, 3H), 7.38 — 7.32 (m, 1H), 7.28 (dd, J = 8.4, 6.8 Hz, 2H), 7.22 (qd, J = 7.9, 3.5 Hz,
2H), 7.03—6.95 (m, 2H), 6.64 (t, J = 7.3 Hz, 1H), 6.48 (d, J = 8.0 Hz, 2H), 4.57 (s, 1H), 2.24 (s,
3H). *C NMR (126 MHz, CDCly) & 147.9, 146.0, 141.9, 135.1, 131.0, 129.2, 129.0, 128.7,
128.6, 127.4, 126.9, 126.9, 126.4, 125.3, 125.2, 125.0, 118.3, 117.2, 64.1, 29.1. HRMS (ESI)

m/z: [M+H]" calculated for C4H,,N* 324.1747; Found 324.1736.

N HCl N
- N - Q O Bn
COOH HATU, DIPEA,DCM Me R2 , ©)k©
N~ — R*
OMe n-BuLi, THF =
0
S5 S6 S1

©/NH2

AICl3, Et3N, CHCly
60°C

i NH Bn
Bn R3Li. THF
—_—_—
O = ORC

S2 1v-1y

s

General Procedure of method C for the synthesis of substrate 1v-1y:

To a solution of 2-benzylbenzoic acid (2.12 g, 10 mmol, 1.0 eq) and
N,O-dimethylhydroxylamine hydrochloride (1.94 g, 20 mmol, 2.0 eq) in DCM (50 mL) was
added HATU (4.56 g, 12 mmol, 1.2 eq) and DIPEA (6.8 mL, 40 mmol, 4.0 eq) at rt. After
stirring overnight, a saturated aqueous solution of sodium hydrogencarbonate was added to
the reaction mixture, and the mixture was stirred for 30 minutes. The mixture was then
extracted with DCM for three times, and the combined organic layer was washed with brine,
dried over anhydrous Na,SO,, filtered and concentrated under vacuum to give a residue,
which was purified by flash column chromatography on silica gel (petroleum ether/EtOAc =
6:1) to give S6 (2.6g, 93%yield) as colorless oil.

The same general procedures from method B were used for the synthesis substrates S2
starting from S6.
Under N, atmosphere, R®Li (6.0 mmol, 2.0 eq) was added dropwisely into a solution of S2

(3.0 mmol, 1.0 eq) in THF (20 mL) at -78 °C. After completion of the addition, the mixture was



stirring for 3 hours at this temperature. Then the reaction was quenched with saturated aqueous
solution of NH,CI, and the mixture was extracted with EtOAc for 3 times. The combined
organic layers were dried over Na,SO,, filtered and concentrated under vacuum at room
temperature to give a residue, which was purified by column chromatography on neutral

alumina (200-300 mesh) (petroleoum:EtOAc, 200:1) to give the product 1 (1v-1y).

N-(1-(2-benzylphenyl)-1-phenylethyl)aniline (1v)

: NH Bn

1v was prepared in 2.0 mmol scale of S2 and obtained as red oil (375 mg, 52% yield). *"H NMR
(500 MHz, Acetone) & 7.75 (dd, J = 7.9, 1.4 Hz, 1H), 7.48 — 7.43 (m, 2H), 7.35 (dd, J = 8.5, 7.0
Hz, 2H), 7.31-7.23 (m, 2H), 7.18 (td, J = 7.5, 1.4 Hz, 1H), 7.10 (qd, J = 7.7, 3.7 Hz, 3H), 6.97
—6.92 (m, 2H), 6.85 (dd, J= 7.6, 1.7 Hz, 1H), 6.78 — 6.72 (m, 2H), 6.64 — 6.59 (m, 2H), 6.57 (td,
J=7.2,1.2 Hz, 1H), 5.44 (s, 1H), 3.99 (d, J = 16.2 Hz, 1H), 3.86 (d, J = 16.1 Hz, 1H), 2.10 (s,
3H). *C NMR (126 MHz, Acetone) 5 149.2, 147.4, 144.6, 142.4, 141.5, 132.7, 130.2, 129.2,
129.1, 129.1, 128.9, 128.0, 127.5, 127.0, 126.6, 126.4, 117.9, 116.7, 63.9, 39.9, 30.5. HRMS

(ESI) m/z: [M+H]" calculated for C,;H,6N* 364.2060; Found 364.2056.

N-(1-phenyl-1-(o-tolyl)propyl)aniline (1w)

: NH Me

1w was prepared in 3 mmol scale of S2 and obtained as a yellow solid (130 mg). "H NMR (400
MHz, CDCl) 6 7.78 (dd, J = 7.9, 1.3 Hz, 1H), 7.32 — 7.22 (m, 5H), 7.19 (qd, J = 6.9, 1.7 Hz,
2H), 7.05 - 6.91 (m, 3H), 6.62 (tt, J = 7.3, 1.1 Hz, 1H), 6.51 — 6.39 (m, 2H), 4.59 (s, 1H), 2.78
(dg, J = 14.4, 7.3 Hz, 1H), 2.30 (dg, J = 14.2, 7.2 Hz, 1H), 2.02 (s, 3H), 0.71 (t, = 7.2 Hz, 3H).

3C NMR (101 MHz, CDCls) & 145.9, 145.3, 143.9, 137.8, 133.0, 128.8, 128.1, 127.6, 127.3,



126.4, 126.3, 125.7, 117.9, 115.9, 65.4, 31.6, 22.1, 8.2. HRMS (ESI) m/z: [M+H]" calculated
for C,,H2N* 302.1904; Found 302.1894.

N-(1-(2-benzylphenyl)-1-phenylpropyl)aniline (1x)

: NH Bn

1x was prepared in 4.0 mmol scale of S2 and obtained as a yellow solid (90 mg). "H NMR (400
MHz, Acetone) & 7.93 (dd, J = 8.0, 1.3 Hz, 1H), 7.51 — 7.43 (m, 2H), 7.36 — 7.28 (m, 3H), 7.26
—7.18 (m, 1H), 7.16 (td, J = 7.5, 1.3 Hz, 2H), 7.05 (dd, J = 5.1, 1.9 Hz, 3H), 6.97 — 6.88 (m, 2H),
6.80 — 6.74 (m, 1H), 6.67 — 6.52 (m, 5H), 5.52 (s, 1H), 4.02 (d, J = 16.1 Hz, 1H), 3.82 (d, J =
16.1 Hz, 1H), 2.87 (dq, J = 14.7, 7.4 Hz, 1H), 2.38 (dg, J = 14.2, 7.2 Hz, 1H), 0.71 (t, = 7.2 Hz,
3H). ®C NMR (101 MHz, Acetone) & 146.5, 145.7, 144.4, 141.9, 141.3, 131.9, 129.5, 128.5,
128.0, 127.9, 127.5, 127.0, 126.6, 126.3, 125.7, 125.5, 117.4, 115.9, 65.2, 38.5, 31.5, 7.5.

HRMS (ESI) m/z: [M+H]" calculated for C,gHsN* 378.2217; Found 378.2204.

N-(1-(2-benzylphenyl)-1-phenylpentylaniline (1y)

: NH Bn

1y was prepared in 4.0 mmol scale of S2 and obtained as yellow oil (203 mg, 13% yield). *H
NMR (400 MHz, Acetone) § 7.93 (dd, J = 8.0, 1.3 Hz, 1H), 7.49 (dd, J = 7.5, 1.7 Hz, 2H), 7.35
—7.29 (m, 3H), 7.23 (d, J = 7.3 Hz, 1H), 7.15 (dd, J = 7.5, 1.3 Hz, 1H), 7.05 (dd, J = 5.1, 2.0 Hz,
2H), 6.95 — 6.89 (m, 2H), 6.80 (dd, J = 7.8, 1.5 Hz, 1H), 6.66 — 6.59 (m, 4H), 6.56 (td, J = 7.3,
1.2 Hz, 1H), 5.52 (s, 1H), 4.02 (d, J = 16.1 Hz, 1H), 3.83 (d, J = 16.1 Hz, 1H), 2.82 — 2.75 (m,
1H), 2.37 (ddd, J = 13.2, 11.7, 4.1 Hz, 1H), 1.33 — 1.26 (m, 1H), 1.17 (qd, J = 7.0, 1.6 Hz, 2H),
1.06 — 0.93 (m, 1H), 0.72 (t, J = 7.2 Hz, 3H). *C NMR (101 MHz, Acetone) & 147.3, 146.8,

145.1, 142.6, 141.9, 132.8, 130.2, 129.2, 128.8, 128.7, 128.5, 127.8, 127.4, 127.0, 126.5, 126.3,



118.1, 116.8, 65.9, 39.9, 39.4, 26.5, 23.4, 14.3. HRMS (ESI) m/z: [M+H]" calculated for
CsoH3N" 406.2530; Found 406.2516.

Kinetic resolution of a-tertiary amines 1

R R T
N | v~ ‘ Cbz\N,N\%j,\
H
S
NH R, cbr. N (S-A5(10mol%) X7 NH R, N-ONH R,
NEAL N +
N”" “Cbz - |
| A ARl + CHCl3, 3AMS | A | Nal
A XX 2a temperature J X NG X
Ry -1 R, R R3 R 3
* 2 (S (RS

General procedure for kinetic resolution of a-tertiary amines 1: To a mixture of racemic 1
(0.2 mmol, 1.0 eq), dibenzyl azodicarboxylates 2a (0.2 mmol, 1.0 eq), CPA (S)-A5 (0.02
mmol, 10 mol%) and activated 3 A MS (120 mg) was added anhydrous CHCI; (2 mL), which
was precooled to the designated temperature. The reaction was allowed to stir at that
temperature until achieving appropriate conversion as indicated by HPLC analysis of the
reaction mixture. After adding several drops of EtzN to quench the reaction, the mixture was
concentrated under vacuum at 20 °C to give a residue, which was purified by column
chromatography on silica gel or neutral alumina (200-300 mesh) to give the recovered SM

(S)-1 and product 3.

The reaction of 1a was performed on 0.2 mmol scale for 23 h at -30 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the
recovered SM (S)-1a (25.4 mg, 44% yield) as a white solid and product 3a (55.3 mg, 47%
yield) as a yellow solid.

(S)-N-(1-phenyl-1-(o-tolyl)ethylaniline ((S)-1a)

:NHMe
A

HPLC: Chiralpak 1B column, 99:1 hexanes/isopropanol, 1 mL/min, tz = 5.0 min (major), 6.3

min (minor), 94:6 er. [a]p”> = +8.56 (c 1.0, CH,Cl,); m.p. 85-91 °C. IR (cm™): f = 3427, 2979,

1598, 1493, 746, 730, 701, 691.



Dibenzyl-(R)-1-(4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(32)

'H NMR (500 MHz, CDCls) & 7.52 (d, J = 7.6 Hz, 1H), 7.26 — 6.71 (m, 21H), 6.32 (d, J = 8.4
Hz, 2H), 5.06 (d, J = 14.8 Hz, 4H), 4.47 (s, 1H), 2.00 (s, 3H), 1.97 (s, 3H).2*C NMR (126 MHz,
CDCl3) 6 156.2, 155.6, 148.0, 145.1, 143.0, 137.2, 136.1, 135.7, 133.0, 131.6, 128.7, 128.6,
128.5,128.4,128.3,128.1, 127.6, 127.0, 125.9, 115.3, 68.2, 67.9, 63.4, 29.1, 22.4. HRMS (ESI)
m/z: [M-H] calculated for Cs;H3N3O4 584.2554; Found 584.2567. HPLC: Chiralpak IB
column, 80:20 hexanes/ isopropanol, 1 mL/min, t =25.8 min (major), 28.2 min (minor), 95:5
er. [a]p? = -3.04 (¢ 1.0, CH,CL,) ; m.p. 70-75 °C. IR (cm™): f = 3364, 3290, 3031, 2852, 1715,

1609, 1513, 1489, 1219, 754, 730, 696.

The reaction of 1b was performed on 0.2 mmol scale for 22 h at -30 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the
recovered SM (S)-1b (27.6 mg, 46% yield) as green oil and product 3b (59.6 mg, 50% yield)
as a yellow solid.

(S)-3-methyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1b)
Me

NH Me

sie
HPLC: Chiralpak 1B column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 4.6 min (major), 5.2

min (minor), 98:2 er. [a]p*° = +14.12 (¢ 1.0, CH,Cl,).

Dibenzyl(R)-1-(2-methyl-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox
ylate (3b)



'H NMR (500 MHz, CDCl3) & 7.60 (d, J = 7.6 Hz, 1H), 7.35 — 7.03 (m, 19H), 6.26 (d, J = 20.4
Hz, 2H), 5.10 (t, J = 8.4 Hz, 4H), 4.52 (s, 1H), 2.07 (s, 3H), 2.04 (s, 3H), 1.98 (s, 3H). *C NMR
(126 MHz, CDCl3) 6 156.2,155.2, 148.1, 145.9, 143.1, 139.6, 137.2, 136.2, 135.9, 135.7, 132.9,
130.7, 130.3, 128.6, 128.4, 128.4, 128.3, 128.0, 127.5, 127.5, 127.3, 127.0, 126.3, 125.9, 116.8,
113.1, 68.1, 67.8, 63.3, 29.1, 22.4, 17.9. HRMS (ESI) m/z: [M-H] calculated for C3gH3sN3O,
598.2711; Found 598.2695. HPLC: Chiralpak 1B column, 80:20 hexanes/ isopropanol, 1
mL/min, tg = 16.9 min (minor), 20.1 min (major), 8:92 er. [o]p> = +0.58 (¢ 1.0, CH,Cl,) ; m.p.

80-87 °C.

The reaction of 1¢ was performed on 0.2 mmol scale for 21 h at -60 °C, which was purified by
column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the recovered
SM (S)-1c (25.7 mg, 40% vyield) as red oil and product 3c (66.5 mg, 54% vyield) as a white
solid.

(S)-3-methoxy-N-(1-phenyl-1-(o-tolyl)ethyDaniline ((S)-1c)

OMe

NH Me
sLe
HPLC: Chiralpak IA column, 99:1 hexanes/ isopropanol, 1 mL/min, ts = 6.3 min (major), 6.7

min (minor), 96.5:3.5 er. [a]p® = -2.42 (¢ 1.0, CH,CI,).

Dibenzyl-(R)-1-(2-methoxy-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarb
oxylate (3c)
Csz OMe

Cbz. _N
N
H



'H NMR (500 MHz, CDCly) § 7.62 (d, J = 7.6 Hz, 1H), 7.48 — 6.76 (m, 20H), 6.28 — 5.63 (m,
2H), 5.26 —5.00 (m, 4H), 4.66 (s, 1H), 3.38 (d, J = 40.9 Hz, 3H), 2.08 (s, 3H), 2.05 (s, 3H). *C
NMR (126 MHz, CDCls) 6 156.7, 155.9, 155.0, 154.9, 147.8, 147.2, 142.8, 137.6, 136.5, 135.8,
133.1,129.9,129.4, 128.6, 128.6, 128.3, 128.1, 127.8, 127.8, 127.7, 127.2, 127.1, 125.9, 125.7,
120.0, 119.5, 107.6, 107.3,98.2,98.1, 68.1, 67.8, 67.6, 63.3, 55.2, 55.0, 29.7, 22.3. HRMS (ESI)
m/z: [M-H] calculated for CggHssN3Os 614.2660; Found 614.2654. HPLC: Chiralpak IB
column, 80:20 hexanes/ isopropanol, 1 mL/min, tx = 16.7 min (minor), 19.5 min (major),

13.5:86.5 er. [a]p> = -1.46 (¢ 1.0, CH,CI,) ; m.p. 75-82 °C.

The reaction of 1d was performed on 0.2 mmol scale for 60 h at -10 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the
recovered SM (S)-1d (30.5 mg, 48% yield) as a yellow solid and product 3d (59.8 mg, 48%
yield) as a white solid.

(S)-3-chloro-N-(1-phenyl-1-(o-tolyl)ethyDaniline ((S)-1d)
cl

<U
OO

HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, ts = 6.0 min (major), 9.5

min (minor), 93:7 er. [a]p?> = +16.92 (¢ 1.0, CH,Cl,) ; m.p. 57-63 °C.

Dibenzyl-(R)-1-(2-chloro-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3d)

(‘Dbz Cl
Cbz. _N

'H NMR (500 MHz, CDCl3) § 7.56 (t, J = 5.7 Hz, 1H), 7.42 — 6.80 (m, 19H), 6.47 (d, J = 2.8 Hz,
1H), 6.41 - 6.12 (m, 1H), 5.33 —5.01 (m, 4H), 4.73 (s, 1H), 2.07 (s, 3H), 2.02 (s, 3H). °C NMR
(126 MHz, CDCly) § 156.0, 155.8, 155.5, 155.2, 147.5, 146.9, 142.2, 142.2, 137.1, 136.0, 135.9,

135.6, 133.1, 133.1, 132.4, 130.8, 130.7, 130.2, 128.7, 128.6, 128.6, 128.5, 128.4, 128.3, 128.2,



128.0, 127.9, 127.8, 127.3,127.3, 126.1, 125.7, 114.8, 113.9, 68.4, 68.2, 67.9, 67.8, 63.4, 63.4,
29.8, 29.1, 29.0, 22.4. HRMS (ESI) m/z: [M-H] calculated for Cz;H33CIN3O, 618.2165;
Found 618.2195. HPLC: Chiralpak IB column, 80:20 hexanes/ isopropanol, 1 mL/min, tg =

18.4 min (minor), 21.4 min (major), 7.5:92.5 er. [a]p> = -3.24 (¢ 1.0, CH,Cl,) ; m.p. 72-77 °C.

The reaction of 1e was performed on 0.2 mmol scale for 120 h at -20 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the
recovered SM (S)-1e (28 mg, 46% yield) as a white solid and product 3e (53.3 mg, 44% yield)
as a yellow solid.

(S)-3-fluoro-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1e)
F

<
kO

HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, ts = 5.7 min (major), 7.9

min (minor), 97.5:2.5 er. [a]p® = +7.36 (c 1.0, CH,Cl,) ; m.p. 80-87 °C.

Dibenzyl-(R)-1-(2-fluoro-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox
ylate (3e)

Coz F
Cbz. _N
Z N
H
NH Me

'H NMR (500 MHz, CDCls) § 7.56 (d, J = 7.6 Hz, 1H), 7.41 - 6.77 (m, 19H), 6.22 (s, 1H), 6.11
(d, J=13.0 Hz, 1H), 5.31 —5.00 (m, 4H), 4.74 (s, 1H), 2.06 (s, 3H), 2.02 (s, 3H). *C NMR (126
MHz, CDCl3) 6 158.0 (d, J = 246.8 Hz), 156.1, 155.7, 147.5, 147.3, 142.2, 137.1, 135.9, 135.6,
133.1,129.7,128.7, 128.6, 128.4, 128.2, 128.0, 127.8, 127.3, 127.2, 126.1, 125.7, 118.2, 110.9,
101.5 (d, J = 24.4 Hz), 68.3, 67.8, 63.4, 29.1, 22.4. F NMR (471 MHz, CDCl,) & -120.8,
-121.3, -121.5. HRMS (ESI) m/z: [M-H] calculated for CzH33FN3;O, 602.2460; Found
602.2506. HPLC: Chiralpak 1B column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 18.8 min

(minor), 22.1 min (major), 10.5:89.5 er. [a]p> = -4.48 (c 1.0, CH,Cl,) ; m.p. 74-80 °C.



The reaction of 1f was performed on 0.2 mmol scale for 130 h at -60 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the
recovered SM (S)-1f (30.7 mg, 49% vield) as green oil and product 3f (57.9 mg, 47% yield)
as a yellow solid.

(S)-3,5-dimethyl-N-(1-phenyl-1-(o-tolyl)ethyDaniline ((S)-1f)
Me

Me i NH Me
OO

HPLC: Chiralpak IB N-5 column, 100:0 hexanes/ isopropanol, 1 mL/min, tg = 7.6 min (minor),
8.3 min (major), 11.5:88.5 er. [a]p> = -4.72 (¢ 1.0, CH,CL,).

Dibenzyl-(R)-1-(2,6-dimethyl-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dica
r-boxylate (3f)

(‘sz Me

Cbz. _N
N
H
Me NH Me

'H NMR (500 MHz, CDCl5) § 7.61 (t, J = 6.6 Hz, 1H), 7.37 — 7.19 (m, 15H), 7.14 (dd, J = 6.6,
2.9 Hz, 1H), 7.08 (d, J = 6.7 Hz, 1H), 6.86 (d, J = 27.7 Hz, 1H), 6.14 (d, J = 6.2 Hz, 2H), 5.24 —
5.06 (m, 4H), 4.48 (s, 1H), 2.06 (d, J = 21.1 Hz, 12H)."*C NMR (126 MHz, CDCl,) & 156.5,
156.0, 155.0, 148.2, 145.7, 143.2, 137.2, 136.6, 136.2, 135.7, 133.0, 132.9, 129.2, 129.0, 128.6,
128.6,128.5,128.5, 128.4,128.3, 128.1, 128.0, 127.6, 127.5, 127.5, 127.0, 127.0, 125.9, 125.9,
125.8, 115.0, 114.9, 68.3, 68.2, 67.8, 63.3, 63.2, 29.2, 29.0, 22.4, 18.6, 18.5. HRMS (ESI) m/z:
[M-H] calculated for CsgH3gN3O, 612.2867; Found 612.2881. HPLC: Chiralpak IB N-5
column, 70:30 hexanes/ isopropanol, 1 mL/min, tz = 21.1 min (minor), 25.2 min (major),

10.5:89.5 er. [a]p® = -1.12 (¢ 1.0, CH,CL,) ; m.p. 71-79 °C.



The reaction of 1g was performed on 0.2 mmol scale for 86 h at -30 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the
recovered SM (S)-1g (30.1 mg, 50% yield) as yellow oil and product 3g (53.7 mg, 45% yield)
as a yellow solid.

(S)-N-(1-(o-tolyl)-1-(p-tolylethyl)aniline ((S)-19)

: NH Me
oo
Me

HPLC: Chiralpak 1B column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 4.7 min (major), 5.9

min (minor), 90:10 er. [a]p® = +10.14 (c 1.0, CH.CL,).

Dibenzyl  (R)-1-(4-((1-(o-tolyl)-1-(p-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(39)

'H NMR (500 MHz, CDCl3) & 7.59 (dd, J = 7.7, 1.6 Hz, 1H), 7.40 — 7.17 (m, 12H), 7.15 — 6.98
(m, 7H), 6.39 (d, J = 8.4 Hz, 2H), 5.13 (d, J = 14.8 Hz, 4H), 4.53 (s, 1H), 2.32 (s, 3H), 2.05 (5,
3H), 2.05 (s, 3H). *C NMR (126 MHz, CDCly) & 156.2, 155.2, 145.1, 143.1, 137.2, 136.7,
136.1, 135.7,132.9,131.5,129.3, 128.6, 128.5, 128.4, 128.3, 128.1, 127.5, 125.9, 125.8, 115.1,
68.2, 67.9, 63.1, 29.1, 22.5, 21.0. HRMS (ESI) m/z: [M-H] calculated for CzsH3sN3O4
598.2711; Found 598.2706. HPLC: Chiralpak ID column, 80:20 hexanes/ isopropanol, 1
mL/min, tg = 25.5 min (major), 28.6 min (minor), 94:6 er. [a]p>> = -6.78 (c 1.0, CH,Cl,) ; m.p.
75-82 °C.

The reaction of 1h was performed on 0.2 mmol scale for 35 h at -30 °C, which was purified

by column chromatography on silica gel (petroleoum:EtOAc, 100:1 to 5:1) to give the



recovered SM (S)-1h (31.5 mg, 49% vyield) as a yellow oil and product 3h (60.5 mg, 49%
yield) as a yellow solid.

(S)-N-(1-(4-chlorophenyl)-1-(o-tolyl)ethyl)aniline ((S)-1h)

: NH Me
IslCs
Cl

HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, tg = 5.7 min (major), 9.5

min (minor), 97:3 er. [a]p> = +2.70 (¢ 1.0, CH,CL,).

Dibenzyl-(R)-1-(4-((1-(4-chlorophenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo
xyl-ate (3h)

(IJbz

Cbz. .
H

NH Me
Cl

'H NMR (500 MHz, CDCly) § 7.54 (d, J = 7.2 Hz, 1H), 7.38 — 6.83 (m, 20H), 6.38 (d, J = 8.4
Hz, 2H), 5.11 (d, J = 17.0 Hz, 4H), 4.46 (s, 1H), 2.05 (s, 3H), 2.03 (s, 3H). *C NMR (126 MHz,
CDCls) 6 156.2, 155.5, 146.4, 144.7, 142.7, 136.9, 136.0, 135.6, 133.1, 132.8, 131.9, 128.6,
128.6, 128.5, 128.4, 128.3, 128.1, 127.7, 127.6, 126.0, 115.5, 68.2, 67.8, 63.1, 29.0, 22.4.
HRMS (ESI) m/z: [M-H] calculated for C3;H33CIN;O, 618.2165; Found 618.2188. HPLC:
Chiralpak IB column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 17.7 min (minor), 20.2 min

(major), 7:93 er. [a]p*° = +0.90 (c 1.0, CH,CL,) ; m.p. 74-81 °C.

The reaction of 1i was performed on 0.2 mmol scale for 83 h at -20 °C, which was purified by
column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1, 2:1
to 1:1) to give the recovered SM (S)-1i (30.3 mg, 48% vyield) as a white solid and product 3i
(55.6 mg, 45% yield) as a yellow solid.

(S)-N-(1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)aniline ((S)-1i)



: NH Me
D
MeO

HPLC: Chiralpak IB N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, t = 7.6 min (major),
9.4 min (minor), 95.5:4.5 er. [a]p> = +14.60 (¢ 1.0, CH,Cl,) ; m.p. 96-103 °C.

Dibenzyl-(R)-1-(4-((1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicar-
boxylate (3i)

CI)bz

Cbz. _N
ZaN
H
NH Me
MeO

'H NMR (500 MHz, Acetone) & 8.86 (m, J = 185.4 Hz, 1H), 7.64 (d, J = 7.7 Hz, 1H), 7.39 —
7.18 (m, 14H), 7.06 (m, 3H), 6.89 — 6.80 (M, 2H), 6.54 (d, J = 8.7 Hz, 2H), 5.50 (s, 1H), 5.12 (d,
J =3.7 Hz, 4H), 3.76 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H). *C NMR (126 MHz, Acetone) 5 159.2,
157.0, 146.2, 144.3, 140.6, 137.9, 137.6, 137.5, 133.4,132.8, 129.7, 129.2, 129.2, 129.1, 128.8,
128.7,128.6, 128.2, 128.0, 126.5, 115.4, 114.2, 68.0, 67.5, 63.4, 55.4, 29.9, 22.6. HRMS (ESI)
m/z: [M-H] calculated for CsgHisN;Os™ 614.2660; Found 614.2657. HPLC: Chiralpak 1A
column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 20.0 min (major), 23.8 min (minor), 94:6

er. [0]p” = -3.74 (c 1.0, CH,CI,) ; m.p. 67-73 °C.

The reaction of 1j was performed on 0.2 mmol scale for 59 h at -30 °C, which was purified by
column chromatography on silica gel (petroleoum:EtOAc, 100:1, 5:1 ) to give the recovered
SM (S)-1j (35.1 mg, 48% vyield) as a yellow oil and product 3j (62.5 mg, 47% vyield) as a
white solid.

(S)-N-(1-([1,1'-biphenyl]-4-yl)-1-(o-tolyl)ethyl)aniline ((S)-1j)

: NH Me
Isle
Ph



HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, ts = 7.9 min (major), 9.9

min (minor), 92.5:7.5 er. [a]p>> = +6.80 (c 1.0, CH,Cl,).

Dibenzyl-(R)-1-(4-((1-([1,1-biphenyl]-4-yl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dic
ar-boxylate (3j)

Cbz

I
Cbz. _N
ER@
H
NH Me
Ph

'H NMR (500 MHz, CDCls) § 7.62 (d, J = 7.7 Hz, 1H), 7.57 (d, J = 7.6 Hz, 2H), 7.52 (d, J = 8.0
Hz, 2H), 7.41 (t, J = 7.6 Hz, 2H), 7.28 (m, 15H), 7.09 (d, J = 7.5 Hz, 2H), 7.06 (s, 1H), 6.42 (d,
J = 8.4 Hz, 2H), 5.13 (d, J = 16.4 Hz, 4H), 4.58 (s, 1H), 2.10 (s, 3H), 2.10 (s, 3H). *C NMR
(126 MHz, CDCls) § 156.2, 155.6, 147.0, 145.0, 143.0, 140.5, 139.8, 137.2, 136.1, 135.7, 133.0,
131.7,128.9, 128.7, 128.6, 128.5, 128.4, 128.3, 128.1, 127.6, 127.5, 127.2, 127.1, 126.4, 126.0,
115.3, 68.2, 67.9, 63.2, 29.1, 22.5. HRMS (ESI) m/z: [M-H] calculated for C,3H3sN5O,
660.2867; Found 660.2865. HPLC: Chiralpak IA column, 70:30 hexanes/ isopropanol, 1
mL/min, tg = 14.7 min (major), 22.0 min (minor), 95.5:4.5 er. [a]po”> = -2.50 (c 1.0, CH,C,) ;

m.p. 82-89 °C.

The reaction of 1k was performed on 0.2 mmol scale for 59 h at -30 °C, which was purified
by column chromatography on silica gel (petroleoum:EtOAc, 100:1, 5:1 ) to give the
recovered SM (S)-1k (30.3 mg, 48% yield) as green oil and product 3k (59.2 mg, 48% yield)
as yellow oil.

(S)-N-(1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)aniline ((S)-1k)

HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, tg = 7.2 min (major), 8.7

min (minor), 93.5:6.5 er. [a]p> = +7.2 (¢ 1.0, CH,CL,).



Dibenzyl-(R)-1-(4-((1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicar-
boxylate (3k)

OMe
'H NMR (500 MHz, CDCly) § 7.57 (d, J = 7.6 Hz, 1H), 7.44 — 6.88 (m, 17H), 6.88 — 6.72 (m,
3H), 6.39 (d, J = 8.4 Hz, 2H), 5.12 (d, J = 16.0 Hz, 4H), 4.56 (s, 1H), 3.71 (s, 3H), 2.05 (s, 3H),
2.05 (s, 3H). *C NMR (126 MHz, CDCl5) & 159.8, 156.2, 155.5, 149.9, 145.0, 142.9, 137.2,
136.1, 135.7, 132.9, 131.6, 129.6, 128.6, 128.5, 128.4, 128.3, 128.1, 127.6, 126.7, 125.9, 118.3,
115.2,112.6, 111.5, 68.2, 67.8, 63.3, 55.3, 29.0, 22.4. HRMS (ESI) m/z: [M-H] calculated for
CagH3sN3Os 614.2660; Found 614.2664. HPLC: Chiralpak IB column, 80:20 hexanes/
isopropanol, 1 mL/min, tz = 20.9 min (major), 22.8 min (minor), 94.5:5.5 er. [a]p> = +0.56 (c

1.0, CH,CI,).

The reaction of 11 was performed on 0.2 mmol scale for 59 h at -30 °C, which was purified by
column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 200:1, 2:1
to 1:1) to give the recovered SM (S)-1I (32.8 mg, 48% yield) as yellow oil and product 3l
(57.4 mg, 45% yield) as a pink solid.

(S)-N-(1-(naphthalen-2-yl)-1-(o-tolyl)ethyl)aniline ((S)-11)

: NH Me
SeLe

HPLC: Chiralpak 1B column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 7.0 min (major), 8.0

min (minor), 95.5:4.5 er. [a]p>> = -9.74 (¢ 1.0, CH,CL,).

Dibenzyl-(R)-1-(4-((1-(naphthalen-2-yl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (3I)



Cbz

|
Cbz. .N
Y
H
NH Me
9oLe

'H NMR (500 MHz, CDCly) & 7.77 (dq, J = 19.1, 3.3 Hz, 4H), 7.63 (d, J = 7.6 Hz, 1H), 7.45 (dl,
J=6.0,2.9 Hz, 2H), 7.37 — 6.81 (m, 17H), 6.45 (d, J = 8.4 Hz, 2H), 5.12 (d, J = 17.7 Hz, 4H),
4.65 (d, J= 6.4 Hz, 1H), 2.15 (s, 3H), 2.06 (s, 3H). **C NMR (126 MHz, CDCl;) & 156.2, 155.3,
145.2, 143.0, 137.2, 136.0, 135.7, 133.2, 133.0, 132.4, 131.8, 128.6, 128.5, 128.4, 128.4, 128.3,
128.3, 128.1, 127.7, 127.6, 127.1, 126.3, 126.2, 125.9, 124.7, 124.4, 115.5, 68.2, 67.8, 63.5,
28.9, 22.4. HRMS (ESI) m/z: [M-H] calculated for C4H3sN3O4 634.2711; Found 634.2708.
HPLC: Chiralpak IA column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 20.8 min (major),

27.7 min (minor), 92.5:7.5 er. [a]p> = +7.26 (¢ 1.0, CH,CL,) ; m.p. 84-88 °C.

The reaction of 1m was performed on 0.2 mmol scale for 125 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to0 1:1) to give the recovered SM (S)-1m (29.8 mg, 45% vyield) as red oil and product 3m
(59.2 mg, 47% yield) as a yellow solid.
(S)-N-(1-(benzo[d][1,3]dioxol-5-yl)-1-(o-tolyl)ethyDaniline ((S)-1m)

©\NH Me
o
ent
o}
HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, ts = 7.1 min (major), 8.3

min (minor), 91:9 er. [a]p”® = +11.54 (¢ 1.0, CH,Cl,).

Dibenzyl-(R)-1-(4-((1-(benzo[d][1,3]dioxol-5-yl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,
2-di-carboxylate (3m)

Cbz

|
Cbz. _N
N
L
NH Me
o -
SLe
O



'H NMR (500 MHz, Acetone) & 8.86 (m, 1H), 7.64 (d, J = 7.8 Hz, 1H), 7.39 — 7.23 (m, 10H),
7.23—7.17 (m, 1H), 7.07 (dd, J = 15.2, 7.8 Hz, 3H), 6.84 (d, J = 1.9 Hz, 1H), 6.81 — 6.72 (m,
2H), 6.56 (d, J = 8.7 Hz, 2H), 5.96 (g, J = 1.1 Hz, 2H), 5.51 (s, 1H), 5.12 (d, J = 3.9 Hz, 4H),
2.12 (s, 3H), 2.05 (s, 3H). *C NMR (126 MHz, Acetone) & 157.1, 155.7, 148.6, 147.1, 145.9,
144.3,142.9, 137.9, 137.6, 137.5, 133.5, 132.9, 129.2, 129.2, 129.1, 128.8, 128.8, 128.6, 128.3,
128.2,126.6, 120.1, 115.6, 108.3, 107.8, 107.8, 102.1, 68.0, 67.5, 63.8, 30.0, 22.6. HRMS (ESI)
m/z: [M-H] calculated for CsgHasN3Og 628.2453; Found 628.2453. HPLC: Chiralpak IB
column, 60:40 hexanes/ isopropanol, 1 mL/min, tx = 11.1 min (major), 13.2 min (minor),

92.5:7.5 er. [0]o?° = -2.26 (¢ 1.0, CH.Cl,) ; m.p. 80-85 °C.

The reaction of 1n was performed on 0.2 mmol scale for 59 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1 to 1:1 ) to give the recovered SM (S)-1n (31.6 mg, 49% yield) as a white solid and
product 3n (57.2 mg, 46% yield) as yellow oil.
(S)-N-(1-(3-chloro-2-methylphenyl)-1-phenylethyl)aniline ((S)-1n)

HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 5.8 min (major), 8.3

min (minor), 94.5:5.5 er. [0]p” = -14.92 (¢ 1.0, CH.CL,) ; m.p. 87-92 °C.

Dibenzyl-(R)-1-(4-((1-(3-chloro-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2
-di-carboxylate (3n)

?bz

Cbz\N,N\©\
H
NH Me
o Cl
oLe

'H NMR (500 MHz, CDCly) § 7.56 (d, J = 7.9 Hz, 1H), 7.37 (d, J = 7.9 Hz, 1H), 7.35 - 7.21 (m,

15H), 7.18 (t, J= 7.9 Hz, 1H), 7.14 — 6.84 (m, 3H), 6.38 (d, J = 8.4 Hz, 2H), 5.14 (d, J = 13.8 Hz,



4H), 4.52 (s, 1H), 2.09 (s, 3H), 2.06 (s, 3H). *C NMR (126 MHz, CDCl3) § 156.2, 155.4, 147.5,
145.4,144.7,137.1, 136.0, 135.7, 135.2, 132.0, 128.8, 128.8, 128.6, 128.5, 128.4, 128.3, 128.1,
127.6,127.2,127.1,126.3, 125.8, 115.6, 68.2, 67.8, 63.8, 29.4, 18.8. HRMS (ESI) m/z: [M-H]
calculated for C3;H33CIN;O, 618.2165; Found 618.2151. HPLC: Chiralpak IB column, 80:20

25 _

hexanes/isopropanol, 1 mL/min, tz = 18.4 min (minor), 19.7 min (major), 5.5:94.5 er. [a]p™ =

+23.76 (C 1.0, CH,CL,).

The reaction of 10 was performed on 0.2 mmol scale for 183 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to 1:1) to give the recovered SM (S)-10 (28.4 mg, 47% vyield) as yellow oil and product
30 (55 mg, 45% vyield) as a yellow solid.

(S)-N-(1-(2,4-dimethylphenyl)-1-phenylethyl)aniline ((S)-10)

W
Me
Me

HPLC: Chiralpak IB column, 99:1 hexanes/ isopropanol, 1 mL/min, ts = 4.7 min (major), 6.2

min (minor), 91.5:8.5 er. [a]p? = +2.68 (c 1.0, CH,Cl,).

Dibenzyl-(R)-1-(4-((1-(2,4-dimethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicar

-boxylate (30)
Cbz

|
Cbz. _N
N
YL
NH Me
Me

'H NMR (500 MHz, CDCly) & 7.38 (d, J = 8.0 Hz, 1H), 7.25 — 6.74 (m, 20H), 6.33 (d, J = 8.4
Hz, 2H), 5.05 (d, J = 16.0 Hz, 4H), 4.45 (s, 1H), 2.23 (s, 3H), 1.97 (s, 3H), 1.93 (s, 3H). *C
NMR (126 MHz, CDCly) 5 156.2, 155.5, 155.2, 148.2, 145.2, 140.0, 137.0, 136.9, 136.1, 135.7,
133.8, 131.5, 128.6, 128.6, 128.5, 128.4, 128.3, 128.1, 126.9, 126.5, 125.9, 115.2, 68.2, 67.9,

63.1, 29.1, 22.3, 20.9. HRMS (ESI) m/z: [M-H] calculated for CsgH3sN3O,4 598.2711; Found



598.2700. HPLC: Chiralpak IB column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 14.7 min

(minor), 16.4 min (major), 4.5:95.5 er. [o]p> = +6.48 (¢ 1.0, CH,Cl,) ; m.p. 70-75 °C.

The reaction of 1p was performed on 0.2 mmol scale for 34 h at -20 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to 1:1) to give the recovered SM (S)-1p (29.1mg, 45% vyield) as yellow oil and product
3p (53.2 mg, 43% yield) as a yellow solid.
(S)-N-(1-(4-chloro-2-methylphenyl)-1-phenylethyl)aniline ((S)-1p)

o
Me
Cl

HPLC: Chiralpak IB N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tg = 7.0 min (major),

12.2 min (minor), 90:10 er. [a]p”> = +1.84 (¢ 1.0, CH,CL,).

Dibenzyl-(R)-1-(4-((1-(4-chloro-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2
-di-carboxylate (3p)

'H NMR (500 MHz, CDCls) § 7.54 (d, J = 8.4 Hz, 1H), 7.33 — 7.16 (m, 17H), 7.06 (m, 3H),
6.38 (d, J = 8.4 Hz, 2H), 5.12 (d, J = 16.6 Hz, 4H), 4.49 (s, 1H), 2.04 (s, 3H), 2.00 (s, 3H). ©*C
NMR (126 MHz, CDCls) 8 156.2, 155.2, 147.4, 144.7, 141.6, 139.3, 136.0, 135.6, 133.0, 132.6,
131.9,129.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.1, 127.7, 127.2, 126.2, 125.8, 125.7, 115.3,
68.2, 67.8, 63.0, 29.1, 22.2. HRMS (ESI) m/z: [M-H] calculated for Cs;H33CIN3O, 618.2165;
Found 618.2162. HPLC: Chiralpak 1B N-5 column, 70:30 hexanes/ isopropanol, 1 mL/min, tg
= 18.9 min (minor), 22.3 min (major), 11.5:88.5 er. [a]po> = +6.92 (c 1.0, CH,Cl,) ; m.p. 69-75

°C.



The reaction of 1q was performed on 0.2 mmol scale for 65 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to 1:1) to give the recovered SM (S)-1q (30.2mg, 48% vyield) as a white solid and product
3q (54.4 mg, 44% vyield) as a yellow solid.
(S)-N-(1-(4-methoxy-2-methylphenyl)-1-phenylethyl)aniline ((S)-1q)

:: NH Me
Ok
OMe

HPLC: Chiralpak 1B N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 7.9 min (major),

11.4 min (minor), 93:7 er. [a]p™> = +6.2 (¢ 1.0, CH,Cl,) ; m.p. 85-92 °C.

Dibenzyl(R)-1-(4-((1-(4-methoxy-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,
2-di-carboxylate (3q)

?bz

Cbz. _N
N
L
NH Me
OMe

'H NMR (500 MHz, CDCls) § 7.48 (d, J = 8.7 Hz, 1H), 7.26 (m, 15H), 7.12 — 6.71 (m, 4H),
6.64 (d, J=2.8 Hz, 1H), 6.41 (d, J = 8.4 Hz, 2H), 5.14 (d, J = 14.1 Hz, 4H), 4.53 (s, 1H), 3.80 (s,
3H), 2.04 (s, 3H), 2.02 (s, 3H). **C NMR (126 MHz, CDCls) § 158.6, 156.2, 155.2, 148.3, 145.1,
138.8,136.0, 135.7, 135.2, 131.5, 129.4, 128.6, 128.5, 128.5, 128.4, 128.2, 128.1, 127.4, 126.9,
125.8, 118.5, 115.2, 110.3, 68.2, 67.8, 62.9, 55.1, 29.4, 22.5. HRMS (ESI) m/z: [M-H]
calculated for CggHssCIN3Os 614.2660; Found 614.2649. HPLC: Chiralpak IB N-5 column,
80:20 hexanes/ isopropanol, 1 mL/min, tg = 36.2 min (minor), 39.8 min (major), 5:95 er. [o]p>

=+16.56 (c 1.0, CH,Cl,) ; m.p. 74-78 °C.

The reaction of 1r was performed on 0.2 mmol scale for 83 h at -30 °C, which was purified by

column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1, 2:1



to 1:1) to give the recovered SM (S)-1r (29.3mg, 49% yield) as a white solid and product 3r
(59.5 mg, 49% yield) as yellow solid.

(S)-N-(1-(2,5-dimethylphenyl)-1-phenylethyl)aniline ((S)-1r)

A,
b

Me

HPLC: Chiralpak 1B column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 5.2 min (major), 6.0

min (minor), 95.5:4.5 er. [0]o2> = +61.4 (¢ 1.0, CH,Cl,) ; m.p. 91-98 °C.

Dibenzyl-(R)-1-(4-((1-(2,5-dimethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicar

-boxylate (3r)

Me
'H NMR (500 MHz, CDCls) § 7.32 (s, 1H), 7.28 — 6.74 (m, 20H), 6.32 (d, J = 8.4 Hz, 2H), 5.05

(d, J = 15.8 Hz, 4H), 4.45 (s, 1H), 2.29 (s, 3H), 1.97 (s, 3H), 1.90 (s, 3H). *C NMR (126 MHz,
CDCl3) 6 156.2, 155.0, 148.1, 145.1, 142.8, 136.1, 135.7, 135.1, 134.0, 132.9, 131.5, 129.0,
128.6, 128.5, 128.5, 128.4, 128.3, 128.1, 127.7, 127.1, 126.9, 125.9, 115.2, 68.2, 67.8, 63.3,
29.1, 21.9, 21.5. HRMS (ESI) m/z: [M-H] calculated for CsgHzsNsO, 598.2711; Found
598.2688. HPLC: Chiralpak 1B column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 13.5 min

(minor), 14.4 min (major), 2.5:97.5 er. [o]p”> = -31.32 (¢ 1.0, CH,Cl,) ; m.p. 65-70 °C.

The reaction of 1s was performed on 0.2 mmol scale for 82 h at -20 °C, which was purified by
column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1, 2:1
to 1:1) to give the recovered SM (S)-1s (30.0mg, 47% vyield) as yellow oil and product 3s
(51.8 mg, 42% yield) as a yellow solid.

(S)-N-(1-(5-methoxy-2-methylphenyl)-1-phenylethyl)aniline ((S)-1s)



OMe
HPLC: Chiralpak IB N-5 column, 99:1 hexanes/ethanol, 1 mL/min, tz = 8.3 min (major), 8.8

min (minor), 93:7 er. [a]p> = +57.92 (¢ 1.0, CH,CL,).

Dibenzyl(R)-1-(4-((1-(5-methoxy-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,

2-di-carboxylate (3s)
gbz

Cbz. _N
N
YL
NH Me

OMe
'H NMR (500 MHz, CDCls) § 7.39 — 6.84 (m, 20H), 6.74 (dd, J = 8.2, 2.7 Hz, 1H), 6.42 (d, J =

8.4 Hz, 2H), 5.13 (d, J = 14.7 Hz, 4H), 4.54 (s, 1H), 3.78 (s, 3H), 2.04 (s, 3H), 1.96 (s, 3H). *C
NMR (126 MHz, CDCls) 8 157.7, 156.2, 155.2, 147.8, 145.0, 144.4,136.1, 135.7, 133.7, 131.6,
129.0, 128.6, 128.6, 128.5, 128.4, 128.3, 128.1, 127.7, 127.1, 125.9, 115.6, 115.2, 111.3, 68.2,
67.8, 63.3, 55.3, 29.0, 21.4. HRMS (ESI) m/z: [M-H] calculated for CsgHzsN3sOs  614.2660;
Found 614.2648. HPLC: Chiralpak IA column, 80:20 hexanes/ ethanol, 1 mL/min, tz = 23.9

min (minor), 34.8 min (major), 4:96 er. [a]p>° = -33.32 (¢ 1.0, CH,Cl,) ; m.p. 73-79 °C.

The reaction of 1t was performed on 0.2 mmol scale for 65 h at -20 °C, which was purified by
column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1, 2:1
to 1:1) to give the recovered SM (S)-1t (28.0mg, 47% yield) as pink oil and product 3t (53.4
mg, 45% yield) as a yellow solid.

(S)-N-(1-(2-ethylphenyl)-1-phenylethyl)aniline ((S)-1t)

.
T

HPLC: Chiralpak IB N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 5.6 min (major),

6.9 min (minor), 93.5:6.5 er. [a]p> = +12.68 (c 1.0, CH,CL,).



Dibenzyl-(R)-1-(4-((1-(2-ethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate (3t)

'H NMR (500 MHz, CDCly) 6 7.55 (d, J = 7.9 Hz, 1H), 7.39 — 6.80 (m, 21H), 6.40 (d, J = 8.4
Hz, 2H), 5.12 (d, J = 15.3 Hz, 4H), 4.51 (s, 1H), 2.54 — 2.39 (m, J = 7.3 Hz, 2H), 2.05 (s, 3H),
0.85 (t, J = 7.5 Hz, 3H). *C NMR (126 MHz, CDCl) 5 156.2, 155.2, 148.4, 145.2, 143.3, 143.0,
136.0,135.7,131.7, 130.9, 128.6, 128.5, 128.4, 128.3, 128.1, 128.0, 127.7, 127.5, 127.1, 126.9,
126.1, 125.5, 115.7, 68.2, 67.8, 63.4, 29.2, 26.6, 15.1. HRMS (ESI) m/z: [M-H] calculated for
CagH3sN30,4 598.2711; Found 598.2689. HPLC: Chiralpak IB N-5 column, 80:20 hexanes/
isopropanol, 1 mL/min, t; = 28.7 min (minor), 31.4 min (major), 10.5:89.5 er. [a]p® = +9.44

(c 1.0, CH,CI,) ; m.p. 66-71 °C.

The reaction of 1u was performed on 0.2 mmol scale for 95 h at -10 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to0 1:1) to give the recovered SM (S)-1u (31.6 mg, 49% yield) as a yellow oil and product
3u (60.4 mg, 49% vyield) as a yellow solid.

(S)-N-(1-(naphthalen-1-yl)-1-phenylethyl)aniline ((S)-1u)

o
ok

HPLC: Chiralpak 1B N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 7.9 min (major),

8.9 min (minor), 88.5:11.5 er. [a]p> = -24.00 (¢ 1.0, CH,Cl,).

Dibenzyl-(R)-1-(4-((1-(naphthalen-1-yl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3u)



'H NMR (500 MHz, CDCl5) 5 8.08 (d, J = 8.8 Hz, 1H), 7.80 (t, J = 8.6 Hz, 2H), 7.64 (d, J= 7.3
Hz, 1H), 7.42 (t,J=7.8 Hz, 1H), 7.39-7.31 (m, 3H), 7.31 - 7.15 (m, 14H), 7.13-6.81 (m, 3H),
6.40 (d, J = 8.5 Hz, 2H), 5.10 (d, J = 17.5 Hz, 4H), 4.66 (s, 1H), 2.22 (s, 3H). *C NMR (126
MHz, CDCly) & 156.2, 155.4, 147.5, 145.0, 141.5, 136.0, 135.6, 135.1, 132.1, 130.9, 129.2,
129.1, 128.6, 128.5, 128.4, 128.3, 128.1, 127.7, 127.2,127.0, 126.8, 126.4, 125.8, 125.6, 125.3,
125.2, 1249, 116.5, 68.2, 67.8, 64.1, 28.9. HRMS (ESI) m/z: [M-H] calculated for
C4oH34N30,4 620.2554; Found 620.2539. HPLC: Chiralpak 1G column, 70:30 hexanes/
isopropanol, 1 mL/min, tg = 21.1 min (minor), 30.6 min (major), 11.5:88.5 er. [a]p> = +44.20

(c 1.0, CH,CI,) ; m.p. 83-91 °C.

The reaction of 1v was performed on 0.2 mmol scale for 71 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to0 1:1) to give the recovered SM (S)-1v (34.6 mg, 48% yield) as a yellow oil and product
3v (59.4 mg, 45% yield) as a yellow solid.

(S)-N-(1-(2-benzylphenyl)-1-phenylethyl)aniline ((S)-1v)

L, .
LS

HPLC: Chiralpak 1B N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 8.1 min (major),

9.9 min (minor), 99:1 er. [a]p>° = -46.88 (¢ 1.0, CH,Cl,).

Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarbox
ylate (3v)



'H NMR (400 MHz, Acetone)

'H NMR (400 MHz, Acetone) 5 8.95 (m, 1H), 7.75 (dd, J = 8.0, 1.4 Hz, 1H), 7.45 (d, J = 7.5 Hz,
2H), 7.42 — 7.23 (m, 14H), 7.23 — 7.17 (m, 1H), 7.09 (g, J = 7.3 Hz, 5H), 6.85 (dd, J = 7.7, 1.5
Hz, 1H), 6.76 — 6.68 (m, 2H), 6.63 — 6.45 (m, 2H), 5.67 (s, 1H), 5.15 (d, J = 3.8 Hz, 4H), 4.05 —
3.75 (m, 2H), 2.10 (s, 3H). **C NMR (126 MHz, Acetone) & 157.1, 155.7, 149.0, 146.1, 144.3,
142.3, 141.5,137.6, 137.5, 133.1, 132.8, 130.2, 129.2,129.2, 129.1, 128.9, 128.8, 128.7, 128.6,
128.5, 128.3, 128.1, 127.6, 126.9, 126.6, 126.4, 125.9, 115.9, 68.0, 67.5, 63.9, 39.9, 30.5.
HRMS (ESI) m/z: [M-H] calculated for C43H3sNsO, 660.2867; Found 660.2847. HPLC:
Chiralpak IB N-5 column, 80:20 hexanes/ isopropanol, 1 mL/min, tg = 30.9 min (minor), 33.8
min (major), 1.5:98.5 er. [a]p®° = +67.48 (¢ 1.0, CH,Cl,) ; m.p. 67-74 °C.

The reaction of 1w was performed on 0.2 mmol scale for 24 h at -30°C, which was purified by
column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1, 2:1
to 1:1 ) to give the recovered SM (S)-1w (27.1 mg, 45% vyield) as a white solid and product

3w (52.6 mg, 44% yield) as yellow solid.

(S)-N-(1-phenyl-1-(o-tolyl)propyl)aniline ((S)-1w)

L,
Ot

HPLC: Chiralpak 1B N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 4.8 min (major),

5.6 min (minor), 94.5:5.5 er. [a]p> = -35.68 (¢ 1.0, CH,Cl,) ; m.p. 87-95 °C.

Dibenzyl  (R)-1-(4-((1-phenyl-1-(o-tolyl)propyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(3w)



'H NMR (500 MHz, CDClg) § 7.75 (d, J = 7.8 Hz, 1H), 7.38 — 6.75 (m, 21H), 6.38 (d, J = 8.5
Hz, 2H), 5.11 (d, J = 14.3 Hz, 4H), 4.69 (s, 1H), 2.75 (dq, J = 14.3, 7.3 Hz, 1H), 2.28 (dg, J =
14.1, 7.1 Hz, 1H), 1.99 (s, 3H), 0.69 (t, J = 7.2 Hz, 3H). **C NMR (126 MHz, CDCl;) & 156.2,
155.2, 145.0, 143.6, 137.8, 136.0, 135.7, 133.0, 131.8, 128.6, 128.5, 128.4, 128.3, 128.1, 127.7,
127.5,127.4, 127.1, 126.5, 126.3, 126.2, 125.9, 125.7, 115.4, 68.2, 67.8, 65.4, 31.4, 22.0, 8.2.
HRMS (ESI) m/z: [M-H] calculated for CagH3sNsO, 598.2711; Found 598.2687. HPLC:
Chiralpak IB N-5 column, 80:20 hexanes/ ethanol, 1 mL/min, t = 12.5 min (minor), 13.6 min

(major), 10:90 er. [a]p® = +36.40 (c 1.0, CH,CI,) ; m.p. 70-77 °C.

The reaction of 1x was performed on 0.17 mmol scale for 31 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1 to 1:1 ) to give the recovered SM (S)-1x (26.3 mg, 41% vyield) as a yellow solid and
product 3x (51.8 mg, 45% yield) as a yellow solid.
(S)-N-(1-(2-benzylphenyl)-1-phenylpropyl)aniline ((S)-1x)

.
Ot

[a]o”® = -128.48(c 1.0, CH,CI,) ; m.p. 97-102 °C.

Due to the low polarity of compound (S)-1x, its er value could not be determined precisely by
direct chiral HPLC analysis. As a consequence, (S)-1x was converted into the corresponding
(S)-3x through the achiral phosphoric acid catalyzed amination with azodicarboxylate 2a, and
er value of (S)-3x was determined instead. HPLC date of (S)-3x: Chiralpak ID column, 80:20

hexanes/ isopropanol, 1 mL/min, tg = 24.8 min (major), > 99.5:0.5 er.

Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (3x)



'H NMR (400 MHz, Acetone) § 8.92 (m, 1H), 7.94 (d, J = 7.9 Hz, 1H), 7.48 (d, J = 7.8 Hz, 2H),
7.43 —7.20 (m, 14H), 7.17 (t, J = 7.5 Hz, 1H), 7.13 — 6.92 (m, 5H), 6.79 (dd, J = 7.7, 1.5 Hz,
1H), 6.66 — 6.50 (M, 4H), 5.73 (s, 1H), 5.15 (d, J = 3.4 Hz, 4H), 3.98 (dd, J = 16.1, 2.6 Hz, 1H),
3.83(d, J = 16.1 Hz, 1H), 2.89 (dg, J = 14.1, 7.1 Hz, 1H), 2.37 (dq, J = 14.1, 7.1 Hz, 1H), 0.71
(t, J = 7.1 Hz, 3H). °C NMR (101 MHz, Acetone) & 157.1, 155.7, 146.3, 144.9, 142.5, 142.0,
137.6, 137.5,133.3, 132.8, 130.2, 129.2, 129.2, 128.8, 128.8, 128.7, 128.6, 128.4, 128.2, 127.9,
127.4,127.1, 126.6, 126.3, 116.0, 68.0, 67.5, 66.0, 66.0, 39.3, 8.3. HRMS (ESI) m/z: [M-H]
calculated for Cg4HsoN3O4 674.3024; Found 674.3008. HPLC: Chiralpak ID column, 80:20

25 _

hexanes/ isopropanol, 1 mL/min, t = 22.6 min (major), 25.1 min (minor), 95:5 er. [a]p™ =

+122.60 (C 1.0, CH,Cl,) ; m.p. 66-74 °C.

The reaction of 1y was performed on 0.17 mmol scale for 31 h at -30 °C, which was purified
by column chromatography on neutral alumina (200-300 mesh) (petroleoum:EtOAc, 100:1,
2:1to 1:1) to give the recovered SM (S)-1y (28.8 mg, 42% yield) as a yellow oil and product
3y (48 mg, 40% vyield) as a yellow solid.

(S)-N-(1-(2-benzylphenyl)-1-phenylpentyl)aniline ((S)-1y)

NH Bn

oC

= -62.88 (C 1.0, CH,CL,).
Due to the low polarity of compound (S)-1y, its er value could not be determined precisely by
direct chiral HPLC analysis. As a consequence, (S)-1y was converted into the corresponding
(S)-3y through the achiral phosphoric acid catalyzed amination with azodicarboxylate 2a, and
er value of (S)-3y was determined instead. HPLC date for (S)-3y: Chiralpak 1A column, 80:20

hexanes/ isopropanol, 1 mL/min, tg = 8.7 min (major) , > 99.5:0.5 er.



Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylpentyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (3y)

Csz

Cbz\H,N\©\
NH Bn
2

"H NMR (500 MHz, Acetone) 5 9.05-8.68 (m, 1H), 7.93 (d, J = 8.0 Hz, 1H), 7.48 (d, J = 7.8 Hz,
2H), 7.41-7.19 (m, 14H), 7.16 (t, J = 7.5 Hz, 1H), 7.03 (g, J = 10.8 Hz, 5H), 6.80 (d, J = 7.7 Hz,
1H), 6.59 (d, J = 7.6 Hz, 4H), 5.70 (s, 1H), 5.14 (s, 4H), 3.97 (d, J = 16.1 Hz, 1H), 3.82 (d, J =
16.1 Hz, 1H), 2.82 — 2.69 (m, 1H), 2.37 (m, 1H), 1.29 (m, 1H), 1.17 (m, 2H), 0.98 (m, 1H), 0.72
(t, J = 7.3 Hz, 3H). *C NMR (126 MHz, Acetone) & 157.1, 155.7, 146.7, 146.0, 144.8, 142.5,
141.8,137.6,137.5, 133.3,132.9, 130.2, 129.2, 129.2, 128.9, 128.8, 128.7, 128.6, 128.6, 128.3,
127.9, 127.4,127.3,127.1, 126.6, 126.3, 125.8, 116.1, 68.1, 67.5, 65.9, 40.0, 39.4, 26.6, 23.5,
14.4. HRMS (ESI) m/z: [M-H] calculated for C4sH14N3s0O, 702.3337; Found 702.3315. HPLC:

Chiralpak 1A column, 80:20 hexanes/ isopropanol, 1 mL/min, t = 9.2 min (minor), 9.9 min

(major), 10:90 er. [a]p*° = +100.08 (¢ 1.0, CH,Cl,) ; m.p. 66-73 °C.

Large-scale kinetic resolution of racemic la

Cbz. -N_
N2 Cbz
NH a NH
(S)-A5 (10 mol%)
M O ’Me ' 'Ph
e CHCI3, -30 °C M
Me

3AMS
(£)-1a (S)-1a

Cbz

/

HN

2.0 mmol 48%, 94:6 er 49%, 95:5 er

To a mixture of racemic 1a (2 mmol, 1.0 eq), dibenzyl azodicarboxylate 2a (2 mmol, 1.0 eq),
CPA (S)-A5 (0.2 mmol, 10 mol%) and activated 3 A MS (800 mg) was added CHCI; (20 mL),
which was precooled to —30<C. After achieving appropriate conversion as indicated by HPLC
analysis of the reaction mixture, the mixture was quenched with a few drops of Et;N. Then

the mixture was filtered through Celite and concentrated under vacuum to give a residue,



which was purified by silica gel column chromatography (petroleoum:EtOAc, 100:1 to 5:1) to
give the recovered SM (S)-1a (276 mg, 48% vyield, 94:6 er) and product (R)-3a (567 mg, 49%
yield, 95:5 er).

Transformations of the chiral products

Cbz

|
N. _Cb
v o O
H Me HN
Me HN KOH ,©
O e O

Me EtOH/H,0
75°C

| (R)-1a
3a, 95:5 er 80%, 94.5:5.5 er

To a solution of 3a (58.5 mg, 0.1 mmol) in EtOH (2 mL) was added a solution of KOH (56 mg,
10 eq) in H,O (1 mL) at rt. After stirring at 75<C overnight, the mixture was cooled to rt and
extracted with ether (5 x 2 mL). The combined organic layer was then washed with brine, dried
over anhydrous Na,SO,, filtered and concentrated under reduced pressure to give a residue,
which was purified by silica gel column chromatography to give (R)-1a (23 mg, 80%, 94.5:5.5
er) as a white solid. [a]®s = -22.36 (¢ 1.0, CH,Cl,) ; m.p. 85-91 °C. HPLC: Chiralpak IB
column, 99:1 hexanes/ isopropanol, ImL/min; tz = 5.0 min (minor), 6.2 min (major); 5.5:94.5

er.

Benzyl (R)-(4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)carbamate (4a)

\N/
" Me HN
e
Me HN 1) BrCH,COOMe, .
©/&A e’@ Cs,CO3, CH5CN, 50 °C Me

2)082CO3, CH3CN, 80 °C

Y

4a
3a, 95:5 er 62%, 94.5:5.5 er

To a solution of 3a (58.5 mg, 0.1 mmol) in acetonitrile (1.0 mL) was added methyl

bromoacetate (18 pul, 31 mg, 2.0 equiv.) and Cs,COs (82 mg, 0.25 mmol, 2.5 equiv.) at rt. After



stirring at 50 <C for 12 h, the reaction mixture was diluted with EtOAc (30 mL) and washed with
brine 15 mL>2. The combined organic layer was dried over Na,SO,, filtered and concentrated
in vacuo to give a residue.

To a solution of the above residue in acetonitrile (1 mL) was added Cs,CO; (98 mg, 0.3 mmol,
3.0 equiv.) at rt. After stirring at 80<C for 18 h, the reaction mixture was diluted with 30 mL
EtOAc and washed with brine 15 mL>2. The combined organic layer was dried over Na,SOy,
filtered and concentrated in vacuo to give a residue, which was purified by flash column
chromatography (300~400 mesh silica gel, petroleum ether/EA = 10/1) to afford the product 4a
(26.0 mg, 62%, 94.5:5.5 er) as colorless oil. '"H NMR (400 MHz, CDCl3) 8 7.61 (dd, J=7.5, 1.7
Hz, 1H), 7.40 — 7.17 (m, 12H), 7.10 — 6.93 (m, 3H), 6.48 — 6.29 (m, 3H), 5.14 (s, 2H), 4.35 (s,
1H), 2.04 (s, 3H). °C NMR (101 MHz, CDCl3) & 153.9, 148.2, 143.4, 142.5, 137.2, 136.5,
132.9, 128.7, 128.6, 128.4, 128.4, 127.5, 126.9, 126.0, 125.8, 120.7, 116.7, 66.9, 63.5, 29.3,
22.4. HRMS (ESI) m/z: [M-H] calculated for C,3H,;N,O, 435.2078; Found 435.2028. HPLC:
Chiralpak IA column, 80:20 hexanes/ isopropanol, 1 mL/min, tz = 10.0 min (major), 10.9 min

(minor), 94.5:5.5 er. [a]p® = +14.68 (c 1.0, CH,CL,).

(S)-4-bromo-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (5a)

i: /©/Br
A NBS, THF HN
| 'Me . \''Me
Me M

e

(S)-1a, 946 er 5a, 90%, 94.5:5.5 er
To a solution of the (S)-1a (28.7 mg, 0.1 mmol, 1.0 eq) in THF (0.5 mL) was added a solution
of NBS (17 mg, 0.1 mmol) in THF (0.5 mL) slowly at 0<C. After stirring at this temperature for
1 h, the mixture was concentrated under vacuum to give a residue, which was purified by flash
column chromatography (300~400 mesh silica gel, petroleum ether/EA = 100/1) to yield the
corresponding para-brominated product 4a (32.9 mg, 90% yield, 94.5:5.5 er).'"H NMR (500
MHz, CDCl3) 6 7.59 (dd, J = 7.7, 1.6 Hz, 1H), 7.35 - 7.18 (m, 7H), 7.11 — 7.03 (m, 3H), 6.51 —
6.18 (m, 2H), 4.50 (s, 1H), 2.07 (s, 3H), 2.03 (s, 3H). *C NMR (126 MHz, CDCl5) & 147.9,

144.9, 142.8, 137.2, 133.0, 131.6, 128.7, 128.4, 127.7, 127.1, 126.0, 125.9, 117.1, 109.4, 63.4,



29.3, 22.4. HRMS (ESI) m/z: [M+H]" calculated for C»H,;BrN* 366.0852; Found 366.0845.
HPLC: Chiralpak 1B N-5 column, 99:1 hexanes/ isopropanol, 1 mL/min, tz = 7.8 min (major),
8.8 min (minor), 94.5:5.5 er. [a]p® = -4.04 (c 1.0, CH,CL,).

(S)-2,4-dibromo-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (6a)
Brﬁ Br
g N
HIN DBDMH, toluene )
' Me > ""Me
Ph DIPEA-HCI, r.t. dark Ph
M Me

e

(S)-1a 6a, 82%
To a solution of the (S)-1a (28.7 mg, 0.1 mmol, 1.0 eq), DIPEA HCI (3 mg, 0.02 mmol, 0.2 eq)
in toluene (1 mL) was added DBDMH (27 mg, 0.095 mmol, 0.95 eq) at 25°C in the absence of
light. The mixture was stirred at 25°C overnight and then quenched by adding saturated
aqueous Na,SOs (5 mL). The solution was diluted with water (5 mL) and extracted with EtOACc
(3 <10 mL). The combined organic extracts were washed with brine, dried with anhydrous
Na,SQ,, filtered and concentrated under vacuum to give a residue, which was purified by flash
column chromatography (300~400 mesh silica gel, petroleum ether/EtOAc = 100/1) to yield
the corresponding dibrominated product 6a (36.3 mg, 82%).'H NMR (400 MHz, CDCl,) &
7.59 (dd, J = 7.8, 1.5 Hz, 1H), 7.52 (d, J = 2.3 Hz, 1H), 7.37 — 7.19 (m, 7H), 7.08 (dd, J = 7.5,
1.7 Hz, 1H), 6.91 (dd, J = 8.9, 2.3 Hz, 1H), 6.20 (d, J = 8.9 Hz, 1H), 5.46 (s, 1H), 2.06 (s, 3H),
1.98 (s, 3H). °C NMR (101 MHz, CDCls) 5 147.8, 141.9, 141.7, 137.6, 134.4, 133.2, 130.6,
128.9, 128.3, 127.9, 127.3, 126.1, 125.4, 114.6, 111.5, 108.1, 63.5, 29.8, 22.1. HRMS (ESI)
m/z: [M+H]" calculated for C,,H,0Br,N* 445.9937; Found 445.9911. [a]p®® = +30.34 (c 1.0,

CH,CL,).



X-Ray Crystal Structure

Hexane (0.5 mL) was added to dissolve the compound (S)-1a (10 mg) in a sample tube at room
temperature. Then the mixture was filtered through the filter membrane into the vial. The single
crystal of (S)-1a was obtained by slowly evaporating solvent at room temperature under the air
conditions.

Crystal measurement: X-ray crystal structures of (S)-1a were determined at 150 K by using D8
VENTURE dual sources single crystal X-ray diffractometer. ORTEP representation with 50%

probability thermal ellipsoids.
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X-Ray structure of (S)-1a (with CCDC number 2240486)



Single crystallography data for (S)-1a

Identification code jgw_7_78 s Om
Empirical formula C,HxN
Formula weight 287.39
Temperature/K 150.0

Crystal system orthorhombic
Space group P2,2,2,

alA 11.3037(5)
b/A 14.5967(7)
c/A 19.5380(10)
a/° 90

B/ 90

y/° 90
Volume/A? 3223.7(3)

4 8

pcalcg/cm® 1.184

wmm'™ 0.328

F(000) 1232.0

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A’

Flack parameter

0.15 %0.15 x0.15

GaKo (A = 1.34138)

6.576 to 118.63
14<h<13,-18<k<18,-17<1<25
41671

7042 [Rip = 0.0555, Rigma = 0.0400]
7042/6/401

1.033

R; = 0.0387, WR; = 0.0895

R; = 0.0471, WR, = 0.0932
0.25/-0.25

0.0(3)




HPLC traces:

(S)-N-(1-phenyl-1-(o-tolyl)ethylaniline ((S)-1a)

NH Me
WY
Me
DAD1 B, Sig=254,4 Ref=360,100 (E:\DatalJQW\JQW-20220104-7-4-SP-RAC 20220501 13-09-52\JQW-7-4-5-RAC.D) [<]
mal -
2 ,?éé
400- ’ &
= ©o
= =3
- o
350
300
250
200-
150—
100—
50—
o= . i
T T T T T T T T T
3 4 5 8 7 min| | ||
[ 2]
# Time Type Area Height Width Area% Symmetry
1 5.182 FM 3682.8 452.5 0.1356 50.611 0.664
2 6.661 BB 3593.9 351.8 0.1512 49.389 0.585
[ DAD1 B, Sig=254,4 Ref=360,100 (E:\Data\JQW\JQW-20220104-7-4-SP-SEP 2022-01-06 23-58-06\JQW-7-4-5-SEP.D) [2]
mAl 8
800
800—
400—
200 Sl
&
~ h"\
@ &
= g Q"
o
0 . /\1/\'
S S S —— — .
45 5 55 8 85 7 min| | |«
[T I i
# Time Type Area Height Width Area% Symmetry
[1 ] 495 [ee [ 85179 998.8 | 0.1235 | 93.983 | 0.522 |
[ 2] 628 [MF | 5447 51.7 | 0757 | 6011 | 0.583 |




Dibenzyl(R)-1-(4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylat (3a)

Cbz

I

|
Cbz. _N
ERgt
NH Me

DAD1 D, Sig=230,4 Ref=off (E:\Data\JQ...-20220104-7-4-P-RAC-3 2022-05-08 13-43-14\JQW-7-4-P-RAC-ID8020.D) 3
mall
80—
50—
40—
30—
20—
10-
o
T T T T T r T T T T T T T T T T T T T T T T T T T T T T U s
20 225 25 275 30 37.5 min _vJ
] [
# Time Type Area Height Width Area% Symmetry
1 26.438 MF 1634.4 24.2 1.127 45.468 0.731
28.759 FM 1669.6 18.4 1.5138 50.532 0.724
DAD1 D, Sig=230,4 Ref=off (E:\Dsts'\JQ...W-20220104-7-4-P-7-78-P 2022-05-08 15-56-10\JQW-7-4-P-2-7-78-P.D) 3
mal
100— @
2 o &
J o &
o 0@
7l o
80—
m_
40_
] 2
20— & rgéy
- N 06.
: &
- L i g r
0- -
T T T T T T T T T T ’ T T T T T T T ' T T T T T T l T T T T
17.5 20 225 25 275 30 325 min L]
[« ] |
# Time Type Area Height Width Area% Symmetry
1 25.796 MF 5358.3 77.3 1.154% 94.602 0.622
2 28.228 FM 305.7 3.7 1.3926 5.398 0.485




(S)-3-methyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1b)

Me
NH Me
W
Me
[ DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsts\JQ...0210302-5-100-S-RAC 2021-09-07 02-55-25\JQW-5-100-S-RAC-IB.D) <]
mal - R
2 o
200—
150
100~
50—
0- ' | |
— T T T T T [ T T T T T T
35 4 45 5 55 8 85 min|||v
[« | — i
# Time Type Area Height Width Area% Symmetry
1 4,694 FM 1770.5 237 0.1245 49.980 0.64
2 5.225 BB 1771.9 222 0.1191 50.020 0.601
DAD1 B, Sig=254 4 Ref=360,100 (E:\Dsts\JQ...-SEP 2021-10-15 20-26-22\2021-10-15-P2-B1-JQW-5-141-S-SEP1.D)
mal) B A
200~
150~
100-
3 3
50— «,.\ta‘“
- w '{b
2 8 &
- oW
0 ll e R
! T T T l T T T T I T T T T I T T T T l T T T T | T T T T I T T T
3.5 4 45 5 55 8 min
# Time Type Area Height Width Area% Symmetry
1 4,657 FM 1855.7 248.3 0.1245 98.004 0.675
2 5.266 MF 37.8 3.8 0.1652 1,996 0.53




Dibenzyl(R)-1-(2-methyl-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3b)
?bz Me
Cbz. _N
N
H
NH Me
(Jwel )
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats\JQ...nd102and103-P-RAC-IB 2021-09-07 15-00-341JQW-5-100-P-RAC.D) <]
mAl
100—
80-' @
: 8 B
= r~ o
= o
80— o™
40._
20—
: . . ,
0_
El T T T T T T T T T T T T | T T T —
18 18 20 22 min| | ||
K1 | 2
# Time Type Area Height Width Area% Symmetry
1 17.588 BB 2536.7 59 0.5257 49.921 0.657
2 20,238 BB 2544.7 54.3 0.5488 50.079 0.682

[ DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats\JQ...0211011-5-141-SP-SEP 2021-10-15 20-26-22\JQW-5-141-P-SEP.D) =]
mALl— o
- R
50~
40~
-
20—
: &
2 o ,g:
5 o &Y
10-_ o
0 g | /\ . L4
: T ; ; r T : : T r ; r : g
18 18 20 22 min| | ||
K| 0|
# Time Type Area Height Width Area% Symmetry
1 16.91 MM 235.7 6.1 0.6438 8.226 0.744
2 20.091 BVR 2630 58.7 0.5255 91.774 0.698




(S)-3-methoxy-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1c)

OMe
NH Me
N
Me
DAD1 E, Sig=280,4 Ref=off (E:\Dsts\JQ...5-138-5-RAC-IAIBICID2021-10-11 09-05-32\JQW5-138-5-RAC-IA3301.D) Z|
mAl~ o 2
4 =1
200-
180
100-
50—
0- ! } ' ||
e e e T Al T
5 8 7 8 gmin| | |~|
[o] ] 0
# Time Type Area Height Width Area% Symmetry
1 6.475 VR 1948.3 239.7 0.1223 49,139 0.988
2 6.993 VB 2016.5 228.7 0.1349 50.861 0.967
DAD1 E, Sig=280,4 Ref=off (E:\Data\JQW\JQW-20211013-5-144-SP-SEP 2021-10-16 04-55-43.JQW-5-144-5-SEP.D) [=]
mA -
€0~
50~
“0-
30-
20~
: #
10— I 9
2 2 #
] o
0- ' T
o T T T T T T T T T T T T T T T T T T T T T —
5.5 8 6.5 7 7.5 min|| |+
[« | |
# Time Type Area Height Width Area% Symmetry
1 6.307 MF 622.9 65.9 0.1574 96.708 1.029
2 6.764 FM 21,2 2 0.1757 3.292 1,115




Dibenzyl-(R)-1-(2-methoxy-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarb

oxyl-ate (3c)

Cllbz OMe
Cbz. _N
N
H
NH Me
(T wel )
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats\JQ...11010-5-138-P-RAC 2021-10-11 11-18-17\JQW-5-138-P-RAC-IB.D) 3
mal -
= o
p ™~
2 -]
[=]
= o™
60— =
3l o
= =
50—
20—
20—
=] | L TR —
20 ==
o ' T T ' T T T T T T T T T T T
14 18 18 20 22 24 min| | ||
K| ]+
Time Type Area Height Width Area% Symmetry
1 17.011 BB 1749.7 30.7 0.6677 49.806 0.573
2 20.07 BVR 1763.3 38 0.5433 50.194 0.667
DAD1 A, Sig=254,100 Ref=360,100 (E:\Data\JQ...0211013-5-144-SP-SEP 2021-10-16 04-55-43\JQW-5-144-P-SEP.D) Z]
mal
- &
0- AN
3 2 &
g o F
5- g
-10-
-1 5—: .;-?'\
= - 3
4 o™ LN
3 s
-20 = wﬂ
3 A L
-25—_ 1
T T : : : : r : : r T . r
14 16 18 20 22 min L]
[ ] >
# Time Type Area Height Width Area% Symmetry
1 16.721 MM 134.5 2.8 0.8056 13.357 0.722
2 19.563 MM 872.7 19.1 0.7614 86.643 0.698




(S)-3-chloro-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1d)

Cl
NH Me
W
Me
DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsts\JQ...0210902-5-102-5-RAC 2021-08-07 05-20-48.JQW-5-102-5-RAC-IB.D) <]
mAL -
250
; K
q ~
200— =
150—
100—
50—
I\' 1
e = — T T T T B
4 7 min| | | v/
K1l ] i
# Time Type Area Height Width Area% Symmetry
1 5.611 BVR 2339.7 270.5 0.1269 50.420 0.586
2 7.777 BB 2300.8 200.8 0.1717 49,580 0.605
DAD1 B, Sig=254,4 Ref=350,100 (E:\Dsts\JQ...-20211013-5-145-SP-SEP 2021-10-17 00-22-54\JQW-5-145-5-5EP.D) E]
maLl - S
80—
w_
40_
20..‘
i 2
- )
B [~}
0 L T
ST T T it U U T Tt
5 6 9 11 min| | |v|
[ I
Time Type Area Height Width Area% Symmetry
1 6.004 BB 804.6 94.5 0.1273 92,982 0.654
2 9.543 BB 60.7 4.3 0.2162 7.018 0.713




Dibenzyl-(R)-1-(2-chloro-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3d)
(Isz Cl
Cbz. _N
N
H
NH Me
(Tl
DAD1 E, Sig=280,4 Ref=off (E:\Data\JQW\JQW-20211013-5-145-P-RAC 2022-05-02 20-02-36\JQW-5-145-P-RAC.D) [<]
mal
80—
o= &
= o & &
8 R )
@D A o '6?
- NQ o &
40— 3
20_
0_
T T T T T y T 1 T X ! y T T T L T T 1 T T y y =
14 18 18 20 22 24 min| | ||
[« I IO
# Time Type Area Height Width Area% Symmetry
1 17.918 MF 1457.1 35.3 0.7061 49.865 0.667
2 20.302 | MM 1505.2 32.2 0.78 50.135 0.666
DAD1 A, Sig=254,100 Ref=360,100 (E:\Data'JQ...0211013-5-145-SP-SEP 2021-10-17 00-22-54\JQW-5-145-P-SEP.D) [+]
mal-—-
175
150—
125- 3
E ®
E ~
100
75~
- o
e 3
3 o
25— s ——
oL, ! ! ! T g ¢ T ! T T
18 18 20 22 24 min| | |+
(4] 0
# Time Type Area Height Width Area% Symmetry
1 18.41 BB 360.4 8.3 0.5071 7.697 0,781
2 21,384 BVR 4322.1 82.9 0.6102 92,303 0.69




(S)-3-fluoro-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1e)

F
NH Me
N
Me
DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsts'JQ...0210902-5-103-S-RAC 2021-09-07 06-53-52\JQW-5-103-5-RAC-IB.D) ZI
mAll - =
80-:~ 8
g o
o -~
70—
80—
50—
40—
20—
20~
10—5
0 : T L T =]
e T T T T T T T T T T
] ] 10 min| | |~ |
[o] i
# Time Type Area Height Width Area% Symmetry
1 5.541 BB 759.6 89.5 0.125 50.080 0.6
2 7.239 BB 757.2 71.8 0.155 45,920 0.616
DAD1 B, Sig=254 4 Ref=360,100 (E:\Data\JQ...QW-20211102-6-36-SP-SEP 2022-01-22 21-19-33\JQW-6-36-S-SEP.D) Z
mAL - :.5’\
250~
200~
150
100
- a
4 9k
D8 &
50— o o
- &
: e
0 L et
— — — T e e e o e e e T e G| )
4 7 9 min| | |v|
[«] I IO
# Time Type Area Height Width Area% Symmetry
1 5.694 MF 3507.4 300.4 0.1946 97.453 0.489
2 7.863 MM 91.7 5.2 0.2925 2.547 0.474




dibenzyl-(R)-1-(2-fluoro-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3e)
(IJbz F
Cbz\N,N
H
NH Me
(T wel )
DAD1 E, Sig=280,4 Ref=off (E:\Data\JQ...5-100and 102and 103-P-RAC-IB 2021-09-07 15-00-34\JQW-5-103-P-RAC.D) [<]
mal -
14—:
12—
10— P
Al 4 hﬁ"\ &
S 2
8- N 8 o
2 =3 T
= o
6_
4_.
2
= Il
0— o
] T T T T T T T T T T T T T T T T T T T T T l-
14 18 18 20 22 24 min||[+
[o] 2]
Time Type Area Height Width Area% Symmetry
1 17.371 MM 246.8 6.3 0.6526 49,287 0.7
2 20,166 MM 253.9 5.7 0.7365 50.713 0.625
[ DAD1 A, Sig=254, 100 Ref=360,100 (E:\Data\JQ..-20211102-6-36-SP-SEP 2022-01-22 21-19-33\JQW-6-36-P-SEP.D) B
mAU:
140
120-
100-
80—
eo-
40—
20-
0- ' —
D e e S S e S S S S et
125 15 17.5 20 225 25 275 min| | ||
[« [»]
# Time Type Area Height Width Area% Symmetry
1 18.836 MM 1099.1 21.8 0.8407 10.784 0.677

2 22,126 MM 9093.1 149.3 1.0153 89.216 0.627




(S)-3,5-dimethyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1f)

Me

Me NH Me

OO

\VWD1 B, Wavelength=254 nm (D:\DstaNew...\.JQW-20211021-6-12-SP-RAC-2 2021-10-23 09-01-53.JQW-6-12-5-HEX.D) (=]
mal =
350—
e o™
e [~
g L]
300— @
250—
200-
150—
100—
s0-
- I £ W . |
e [ [ e e e [ e [ i e e e e
7 3 k) 10 11 12 min | | v
[4] I
# Time Type Area Height Width Area% Symmetry
1 8.411 w 7335.6 381.1 0.2866 45.563 0.529
2 9.392 VB 7465.1 291.6 0.3827 50.437 0.51
VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20211026-6-17-SP-SEP 2022-01-22 21-44-03\JQW-6-17-S-SEP.D) (]
mal -
250—
200—
150—
100—_
m_-
o- : |
A =T T T T T T L | T T
7 7.5 8 8.5 9 9.5 10 min| | |~ |
K1} I I
# Time Type Area Height Width Area% Symmetry
1 7.625 MF 734.4 38.5 0.3178 11,303 0.723
8.318 FM 5762.7 263.7 0.3643 88.697 0.571




Dibenzyl-(R)-1-(2,6-dimethyl-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dica
r-boxylate (3f)

Cl)bz Me
Cbz. _N
N
H
Me NH Me
VWD1 B, Wavelength=254 nm (D:\DataNew... JQW-20211026-6-17-P-RAC 2022-03-04 15-19-54\JQW-6-17-P-RACE-12.D) <]
mAl |
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5 ~
& Ll
15— N §
= 0
-] o~
10—
5
o- :
S S
10 15 20 25 20 25 min| | |+
(] ] ]
# Time Type Area Height Width Area% Symmetry
1 21.371 BB 1300.4 14.8 1.3605 50.018 0.86
2 25.688 BB 1299.5 12.4 1.59 49.982 0.875
VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20211026-5-17-P-SEP 2022-03-04 16-25-391JQW-6-17-P-SEP.D) [<]
mal 2 é&‘.ﬁ
100— B
80—
m_
40_
20_
o_ —
g T T T T T T T T T T T T T T T T T T T T T
15 20 25 30 3smin| | ||
[« 2]
# Time Type Area Height Width Area% Symmetry
1 21.084 MM 1278.1 15.9 1.3379 10.791 0.94
2 25.199 MM 10566.3 103.2 1.706 89.209 0.847




(S)-N-(1-(o-tolyl)-1-(p-tolylethyl)aniline ((S)-19)

NH Me
W
Me
Me
DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsts'JQ...210913-5-113-SP-RAC 2021-09-14 02-52-53.JQW-5-113-5-RAC-IB.D) EI
>
“9‘30
=
g @6
v
& T T T T T T T T T T T T T T T T T T T T T T T T T T T T
4 45 5 5.5 6 6.5 min _v_]
[o] 7 2]
# Time Type Area Height Width Area% Symmetry
3. 4.662 FM 1051.7 130.2 0.1347 50.744 0.64
5.741 MF 1020.8 106.9 0.1592 48,256 0.629
| DAD1 B, Sig=254 4 Ref=360,100 (E:\Dsts\JQ...1226-6-140-5-SEP-RE 2022-03-03 20-35-03\JQW-5-140-5-SEP-RE.D) E]
mall - 2 o
2 i
500
400 2
200 =
200—
3 S
4 oD
o S
100— 8 &
il o
0 = 1/\ - ||
Tl T T T T T T T T T T T T T T T T T T T T T T T T T
4 5 8 7 min| | ||
[« I ;
# Time Type Area Height Width Area% Symmetry
1 4.685 MM 5575.2 598.1 0.1554 89.914 0.775

2 5.907 MM 625.4 56.1 0.186 10.086 0.73




Dibenzyl  (R)-1-(4-((1-(o-tolyl)-1-(p-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(39)

ﬁ)bz

Cbz. _N
2 N
H
NH Me
(vl )
Me

[ DAD1 C, Sig=210,4 Ref=off (E:\Dsta\JQ...20210913-5-113-SP-RAC-2 2021-09-14 11-54-01\JQW-5-113-P-RAC-ID.D) <]
maAL -
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225
200
3| ,'\'\
175- o & &
= © 66' 1) %h"
150~ g 2 s
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50
B T T T T T T T T T T T T T T T T T T T r T T T T T
22 24 26 28 20 a2 min| | ||
[« | |
# Time Type Area Height Width Area% Symmetry
1 25.518 MF 7647.7 99.9 1,2757 49,364 0
2 28.455 FM 7844.8 86.4 1,5131 50.636 0.683
| DAD1 A, Sig=250,4 Ref=off (E:\Dats\ JQW\JQW-20211226-5-140-SP-SEP 2022-01-22 22-25-10\JQW-5-140-P-SEP.D) EI
= [y}
il g o5
40 = .’qu‘
5 Gl
35—
30—
25—
20—
15—
10—
5— ||
0—
e e [ e e [ e e e e e e e e e [ e [
20 22 24 28 28 230 32 min L,
[«] [ i
# Time Type Area Height Width Area% Symmetry
1 25.553 MF 3028.2 39.5 1,276 94.025 0
2 28.577 FM 192.5 2.3 1.3832 5.975 0.806




(S)-N-(1-(4-chlorophenyl)-1-(o-tolyl)ethyl)aniline ((S)-1h)

NH Me
W
Me
Cl
[ DAD1 C, Sig=210.4 Ref=360,100 (E:\Data\JQ...0210919-5-119-5-RAC 2021-09-19 10-18-57\JQW-5-119-S-RAC-IB.D) (=]
mAl - 3
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(i ISP SO SN I W ot 1 &
& T T T T T T T T T T T T T T T A
4 -] 10 12 min| | |v|
L] | i
# Time Type Area Height Width Area% Symmetry
1 5.909 BB 9202.4 1024.5 0.1348 50.000 0.666
2 10,122 BB 9202.5 603.6 0.2299 50.000 0.603
| DAD1 B, Sig=254,4 Ref=360,100 (E:\Dats\JQW\JQW-20211228-6-141-SEP 2021-12-31 00-20-34\JQW-6-141-5-SEP.D) 3
z Pl
800— A
700—
800—
500—
400—
300
200—
100 = %
= g
- (>}
0— ' L 1 ||
22 T T T T T T T T T T
2 ] 8 10 12 min| | |v|
[o] | |
# Time Type Area Height Width Area% Symmetry
3 5.72 MF 10946 886.7 0.2058 97.016 0
2 9.484 BB 336.6 16.8 0.3159 2.984 0.494




Dibenzyl-(R)-1-(4-((1-(4-chlorophenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo
xyl-ate (3h)

sz
Cbz\N,N
H
NH Me
Cl
DAD1 A, Sig=254,100 Ref=360,100 (E:\Data\JQ...10919-5-119-P-RAC 2021-09-22 14-47-04\JQW-5-119-P-RAC-IB.D) E]
mal
80—
i 2
= o
@®
- b o~
2o
60— @
o
-] o~
40_
20_
- v T
B, T T T T T T T T T T T T T T T T ([
16 18 20 22 24  min ﬂ
[4] [+]
# Time Type Area Height Width Area% Symmetry
1 18.015 BVR 2525.4 680.7 0.4388 51.527 0.689
2 20.682 BB 2375.6 49.8 0.5584 48.473 0.712
DAD1 E, Sig=280,4 Ref=off (E:\Data\JQWJQW-20211228-6-141-SEP 2021-12-31 00-20-34\JQW-5-141-P-SEP.D) F]
mAl -
100—
80—
m_
40_
20..
0 T | |
— ———— ———————r——————
14 16 18 20 24 min| | | v/
Kl ] 2
# Time Type Area Height Width Area% Symmetry
1 17.664 MF 434.3 8.7 0.8285 6.830 0
2 20.208 FM 5923.5 106.9 0.9236 93.170 0.65




(S)-N-(1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)aniline ((S)-1i)

NH Me
Ny
Me
MeO
[ VWD1 B, Wavelength=254 nm (D:\DatsNewlJQWIJQW-20220105-7-9-5-RAC 2022-01-05 20-12-07\JQW-7-9-5-RAC.D)
mall -
3 ®
200 S g
: @ &
] o
150—
100—
m_
o- —-/\ L o . .
! T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7 8 9 10 11 12
[e] ]
# Time Type Area Height Width Area% Symmetry
1 8.273 VB 2817 238.7 0.1817 50.198 0.779
2 10.987 MF 2794.8 175.5 0.2654 49.802 0.67
VWD1 B, Wavelength=254 nm (D:\DataNew\JOW\JQW-20220209-7-30-SEP 2022-03-04 11-36-15\JQW-7-30-S-SEP.D)
mal—
1000—
800—
800—
400—
- .\h
200 o°
9 &
8 &
: o
0 : . '
= T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
7 7.5 8 85 9 9.5 10 10.5
[e] ]
# Time Type Area Height Width Area% Symmetry
1 7.599 FM 12663.5 1190.7 0.1772 95.306 0.777
2 9.355 FM 623.7 48.2 0.2157 4.694 0.8




Dibenzyl-(R)-1-(4-((1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicar-

boxylate (3i)
sz
Cbz. _N
N
H
NH Me
(Tl
MeO
[ DAD1 E, Sig=280,4 Ref=360,100 (E:\Data\JQ...W-20220209-7-30-P-RAC-2 2022-03-26 18-20-33\JQW-7-30-P-RAC.D} [<]
mALT
10—
] &
2 N
8- 5§ &
- : oﬁ' 'e\
: 8¢ 8 P
&6 ~
4_-
2_‘
0o
Ty - T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T —
15 17.5 20 225 25 275 30 min| | |+
[+ I i
# Time Type Area Height Width Area% Symmetry
1 20,207 MF 294.1 6.8 0.7244 49.825 0.731
2 23.732 FM 296.2 5.2 0.9477 50.175 0.709
[ DAD1 E, Sig=280,4 Ref=360,100 (E:\Dats\JQW\JQW-20220203-7-30-P-SEF 2022-03-15 11-21-53\JQW-7-30-P-SEP.D) (<]
mAl - Q <’§°
=1 ,b‘h'
- &
i &
200—
150—|
100—
50— T
= ]
- ®
™
= ™
0—- 1 /\ .
7 T T T T T T T I T T T T T I T T I T T T
17.5 20 225 25 min| | ||
[« I 0
# Time Type Area Height Width Area% Symmetry
1 20,042 MF 9734.6 234.5 0.6919 94,193 0.753
2 23.834 BB 600.1 11.7 0,6001 5.807 0.742




(S)-N-(1-([1,1'-biphenyl]-4-yl)-1-(o-tolyl)ethyl)aniline ((S)-1j)

NH Me
W
Me
Ph
| DAD1 B, Sig=254 4 Ref=360,100 (E:\Dats'JQ...QW-20211204-83-S-RAC-IB 2021-12-04 00-03-23\JQW-5-83-5-RAC.D) 3
o
]
=]
I
— ||
5, T T T T T T T T T T T T T T T T T T T T T T T T T T T T y
7 8 9 10 11 12min| | |
[o] ] 2
# Time Type Area Height Width Area% Symmetry
1 8.178 MM 2145.6 125.9 0.2839 49,196 0.704
2 10.095 BB 2215.7 99.9 0.3407 50.804 0.623
DAD1C, Sig=210,4 Ref=3560,100 (E:\Dsta\JQW\JQW-20211226-6-142-SEP 2022-01-03 10-25-55\JQW-5-142-5-SEP.D) Z]
mal -
1200 =
1000—
800
600~
400 .
200—
0- T -
= T T T T T T T T T T T T T T T T T T T %
8 10 11 min| | |~|
[« J 2
# Time Type Area Height Width Area% Symmetry
1 7.928 MF 25430.3 1266.4 0.3347 92,632 0.471
2 9.876 FM 2022.8 86.3 0.3906 7.368 0.555




Dibenzyl-(R)-1-(4-((1-([1,1"-biphenyl]-4-yI)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dic
ar-boxylate (3j)

Cbz

[
Cbz. ,N\©\
NH Me

Iz

2]
mAl -
60~
50~
“0-
20-
20-
10—
o-
= T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 12 14 16 18 20 22 min L!
[ ] i
# Time Type Area Height Width Area% Symmetry
1 13.58 MM 2003.7 65.3 0.5117 50.399 0.846
2 19.842 MM 1971.9 41.2 0.7983 49.601 0.859
I DAD1 E, Sig=280,4 Ref=off (E:\Data\JQW'\JQW-20211226-6-142-SEP 2022-01-03 10-25-56\JQW-5-142-P-SEP.D) F’
mAL -
80—
70—
e0-
50—
40~
20—
20-
=) >
3 )
_ ¥
10— 8 \'\6.
2 R &
= g
o o
5 NI _camae 8
R S e SR G e T S e R S e |
12 14 16 18 20 22 24 min _v_|
[« I 2
# Time Type Area Height Width Area% Symmetry
1 14.713 MM 2614 84.8 0.514 95.734 0.882

2 21.962 MM 116.5 2.8 0.6842 4,266 1,208




(S)-N-(1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)aniline ((S)-1k)

NH Me
WY
Me
OMe
[ DAD1 B, Sig=254.4 Ref=360,100 (E:\Dsta\JQ...-20211023-6-14-S-RAC 2021-10-23 18-36-58\JQW-5-14-S-RAC-IB.D) [<]
maL - p4
B o
o
E o
40— ©
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20_
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0-— . T L T |
I T T T T T T T T T T T T T T T T T T T 2
(-] 7 8 9 10 min| | ||
[ I 2l
# Time Type Area Height Width Area% Symmetry
1 7.164 BB 613.8 47.1 0.1982 49.913 0.692
2 8.86 BB 6516 39.4 0.2364 50.087 0.7
DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsts\JQW\JQW-20211031-6-28-S-SEP 2022-01-24 18-43-02\JQW-6-28-S-5EP.D) 3
mAl ] )
] ,g:&
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200
150~
100—
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50— ,,g;-"
= a o
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o t T L T -
g T T T T T T T T T T T T T T T T T T T T T T
7 8 ] 10 min| | |+ |
[« I 2
# Time Type Area Height Width Area% Symmetry
1 7.153 MF 3503.3 264.3 0.2208 93.434 0.669
2 8.7 MM 246.2 15.7 0.2611 6.566 0.68%




Dibenzyl-(R)-1-(4-((1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicar-
boxylate (3k)

Cbz. _N
Y
H

NH Me

OMe
DAD1 E, Sig=280,4 Ref=off (E:\Data\JQW\JQW-20211023-6-14-P-RAC 2021-10-25 16-10-55\JQW-6-14-P-RAC.D) EI
mAl_
40_
20—
20—
10—
0 f—I
g T T T T T T T T
16 18 20 22 24 26 28 min L'
[ [ 2]
# Time Type Area Height Width Area% Symmetry
[[1 ] 20885 [mF [ 25068 | 49.4 [ 08531 [ 49759 [ 0649 |
[2 ] 22014 [ [ 25513 | 2 [ to11s [ s0.241 [ 0613 |
[ DAD1 E, Sig=280.4 Ref=off (E:\Data\ JQW\JQW-20211031-6-28-SP-SEP 2022-01-23 22-38-39\JQW-6-28-P-SEP.D) =]
mAll | & N
i @ %]
z . ®
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8-
5- i
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2-
7 T T T T T T T T T T s T T T T T a T T T T T T
18 20 22 24 26 28 min|[v]
[ IO
# Time Type Area Height Width Area% Symmetry
1 20.885 [ MF 389.3 6.5 1.005 94.609 0

2 22.809 FM 22.2 3.7E-1 0.9966 5.391 0.56




(S)-N-(1-(naphthalen-2-yl)-1-(o-tolyl)ethylaniline ((S)-11)

NH Me

W
Me

DAD1 E, Sig=280,4 Ref=360,100 {E:\Data\JQ... 1228-6-146-S-RAC-I1B 2021-12-28 00-36-30\JQW-6-146-S-RAC-1B.D) z,
mal -
o o™
~ ~
60— «
: 2]
s0-
40~
20-
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0_- L — - [ |
—r— et —r—r —r — T
8.5 7 7.5 8.5 9 9.5 min| | | v
[ I i
# Time Type Area Height Width Area% Symmetry
1 7.312 FM 889.2 64.2 0.2307 43.790 0.742
2 8.372 BB 896.7 55.6 0.2481 50.210 0.681
DAD1 E, Sig=280,4 Ref=350,100 (E:\Data\JQW\JQW-20220210-7-37-5-SEP 2022-03-04 11-28-54\ JQW-7-37-S-SEP.D) :‘]
400—
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- T T T T T T T T T T T T T U
7 8 9 10 min| | |v|
K1l i
# Time Type Area Height Width Area% Symmetry
1 7.032 BB 4614.5 421.4 0.1637 95.250 0.582
2 7.978 BB 230.1 18.6 0.1843 4.750 0.612




Dibenzyl-(R)-1-(4-((1-(naphthalen-2-yl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (31)
?bz
Cbz\N,N
H
NH Me
f DAD1 E, Sig=280,4 Ref=360,100 (E:\Dsts\JQ...QW-20220210-7-37-P-RACS 2022-03-01 16-04-41\JQW-7-37-RAC-P.D) 3
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.5_:
7 T T T T T
15 20 25 30 35 min .ll
[ 0
# Time Type Area Height Width Area% Symmetry
[[1] 21204 8 | 180.3 ] 37.8 [ 0526 [ 501334 ] 0713 |
[2 ] 28151 |8 | 16713 | 28.7 | 06811 [ 49.866 | 0.737 |
I DAD1C, Sig=210,4 Ref=360,100 (E:\Data\JQWJQW-20220210-7-37-P-SEP 2022-03-01 17-59-55\JQW-7-37-P-SEP.D) 3
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~ s}
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T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T - )
17.5 20 225 25 27.5 20 32.5min| | |+
[ ] 2
# Time Type Area Height Width Area% Symmetry
1 20.758 |88 24215.2 551.5 0.5202 92.231 0.738

2 27.667 BB 2039.7 36 0.6632 7.769 0.788




(S)-N-(1-(benzo[d][1,3]dioxol-5-yl)-1-(o-tolyl)ethyhaniline ((S)-1m)

NH Me

SO

| DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsats'JQ...-20211206-6-31-S-RAC-IB 2021-12-06 12-31-45\JQW-5-91-5-RAC.D) Z]
mal - 3
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o=y T T T T T T T T T T T T T T T T g
4 8 3 10 12 min| | |+|
[«] [ 0|
# Time Type Area Height Width Area% Symmetry
1 7.378 BB 6285.6 403.5 0.2417 50.602 0.725
2 8.715 BB 6135.9 335.9 0.2851 45,398 0.73
DAD1 E, Sig=280,4 Ref=360,100 (E:\Dats\JQW\JQW-20220103-7-2-S-SEP 2022-01-25 00-31-20\JQW-7-2-S-SEP.D) E]
mAll— b
80—
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40_
20~ o
oo
E ©
- 2]
0 ] Il I /\ . L
—r——r— — ——r —————— ————— ——————
5 6 7 8 9 10 11 min|| |
[ I i
# Time Type Area Height Width Area% Symmetry
7.062 BB 1463.7 96.7 0.2405 90.994 0.426
8.362 BB 144.9 8.4 0.2406 9.006 0.453




Dibenzyl-(R)-1-(4-((1-(benzo[d][1,3]dioxol-5-yI)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,
2-di-carboxylate (3m)

CI)bz

Cbz. ,N\©\

NH Me
0o -
G Tl
(6]

Iz

[ DAD1 E, Sig=280,4 Ref=off (E:\Data\JQ...QW-20211206-6-91-P-RAC-1B-2 2021-12-07 22-38-19\QW-6-91-P-RAC.D) Z'
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10 12 14 16 min| | ||
[«] i
# Time Type Area Height Width Area% Symmetry
1 11.434 MM 1297.2 38 0.5692 49.717 0.696
2 13.639 MM 1312 30.2 0.723 50.283 0.723
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dsts\JQ...QW-20220103-7-2-SP-SEP 2022-01-23 23-58-22\JQW-7-2-P-SEP.D) ZI
mal | bz
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w ot
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i T T | —T T T T T
8 10 12 14 18 18 min| | ||
[4] I D
# Time Type Area Height Width Area% Symmetry
1 11,111 BB 3135.1 98.6 0.3884 92,464 0.65

2 13.197 | BB 255.5 6.6 0.454 7.536 0.655




(S)-N-(1-(3-chloro-2-methylphenyl)-1-phenylethyl)aniline ((S)-1n)

NH Me
Cl
Me
DAD1 B, Sig=254,4 Ref=360,100 (E:\Dsats\JQ...0211221-6-128-5-RAC 2021-12-22 01-16-01\JQW-6-128-5-RAC-IB.D) B
mAL - g8 o
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0 : ' L]
e e e e e
4 5 8 7 8 ) 10 min| | ||
[ | I
# Time Type Area Height Width Area% Symmetry
1 5.826 FM 6369.1 697.2 0.1523 50.022 0.608
2 7.65 FM 6363.5 520.4 0.2038 49.978 0.551
[ DAD1 B, Sig=254,4 Ref=360,100 (E:\Data\JQW\JQW-20220108-7-12-5-SEP 2022-01-25 13-05-21\JQW-7-12-5-SEP.D) <]
mall— X o
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0—. v L /\ :
E L 4 12 X N ¥ I U Y Y ' 3 ' 4 Y ] % U Y s | Y Y ™ % I iy
6 8 9 10min| | |+
[« I i
# Time Type Area Height Width Area% Symmetry
1 5.814 FM 3289.5 300.1 0.1827 94.446 0.586
2 8.348 BB 193.4 13.7 0.2043 5.554 0.541




Dibenzyl-(R)-1-(4-((1-(3-chloro-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2
-di-carboxylate (3n)

Cbz

|
Cbz. .
zNN
H
NH Me

DAD1 A, Sig=254,100 Ref=360,100 (E:\Data\JQ...1-6-125-129-P-RAC 2021-12-22 12-53-16\JQW-6-128-P-RAC-IB.D) <]
mAL - 2 > S
- g2 & g o
g AV & A
175— Z T
150—
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: T T T T T T T T T T T T T T T T T T T T e
16 18 20 22 min| | |+
[« | 2]
# Time Type Area Height Width Area% Symmetry
: 17.936 MF 7244 186.1 0.6488 49,308 0.631
2 19.305 |FM 7447.3 171.2 0.7249 50,692 0.654
DAD1 C, Sig=210,4 Ref=off (E:\Data\JQW\JQW-20220108-7-12-SP-SEP 2022-01-24 01-52-58\JQW-7-12-P-SEP.D) [4]
mAl & ‘\'3’
1 P .
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d | T T T T T T T I T T T | T T T | T T T 1 T T T
14 16 18 20 22 24 min| | | v
[ | IO
# Time Type Area Height Width Area% Symmetry
1 18.358 MF 187.6 3.9 0.795 5.431 0

2 19.729 | FM 3267.1 57.7 0.9437 94.569 0.614




(S)-N-(1-(2,4-dimethylphenyl)-1-phenylethyl)aniline ((S)-10)

NH Me

\\

Me

Me

[ DAD1 B, Sig=254,4 Ref=360,100 (E:\Data\JQ...QW-20211204-88-S-RAC-B 2021-12-03 23-51-09\JQW-6-88-5-RAC.D) [<]
mill
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0- " % L
———————e e
2 2 4 5 8 7 3 min| | |+
[« ]
# Time Type Area Height Width Area% Symmetry
1 4,872 FM 5586.8 522.3 0.1783 51.273 0.764
2 6.538 BB 5309.3 387.6 0.2098 48.727 0.698
[ DAD1 B, Sig=254,4 Ref=360,100 (E:\Data\JQW\JQW-202201037-3-5-SEP 2022-01-25 12-47-14\JQW-7-3-S-SEP.D) (<]
mal— 2 o2
1 o
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e e e e e e e e .
2 2 4 5 [ 7 8 min| [ | v
[« I |
z Time Type Area Height Width Area% Symmetry
1 4,649 FM 8123.3 670.5 0,2019 91,550 0.562
2 6.237 BB 749.8 55.3 0.1961 8.450 0.509




Dibenzyl-(R)-1-(4-((1-(2,4-dimethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicar
-boxylate (30)

gbz

Cbz. N
N
H
NH Me
Me

DAD1 E, Sig=280,4 Ref=off (E:\Data'JQ...W-20211204-6-88-P-RAC-IB 2021-12-04 18-45-53\JQW-6-88-P-RAC-IB.D) =]
mAl~ @ & g .,(\
= ~
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i S U L T ] e e e e S ] G e e o e | T
12 14 18 18 20 22 24 min|||v|
[ ] |
= Time Type Area Height Width Area% Symmetry
1 15.358 MF 777.9 19.1 0.6779 50,253 0
2 17.119 FM 770.1 17.1 0.7492 49,747 0.719
[ DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats'JQWIJQW-202201037-3-SP-SEP 2022-01-24 00-55-41\JQW-7-3-P-SEP.D) [+]
= [} /\
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12 14 18 18 20 min| | ||
[«] I i
# Time Type Area Height Width Area% Symmetry
1 14,735 MF 60 1.4 0.722 4,370 0
2 16.376 FM 1312.2 28.6 0.7651 95.630 0.606




(S)-N-(1-(4-chloro-2-methylphenyl)-1-phenylethyl)aniline ((S)-1p)

NH Me
W
Me
Cl
VD1 B, Wavelength=254 nm (D:\DataNaw...W-20211214-6-103-110-5-RAC 2021-12-13 23-45-541JQW-5-109-S-RAC.D) Fl
Al — a 65‘2
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| ——— e : N o |
6 3 10 12 14 min| | |+
[ i
# Time Type Area Height Width Area% Symmetry
1 7.181 FM 964 97.8 0.1643 50.169 0.858
2 13.849 BB 957.5 50.5 0.2913 49.831 0.8
[ VWD1 B, Wavelength=254 nm {D:\DataNew...\W\JQW-20220108-7-11-1-SEP 2022-03-01 15-53-32\JQW-7-11-1-S-SEP.D) ZI
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# Time Type Area Height Width Area% Symmetry
1 6.959 BVR 1944 209.6 0.1422 89.950 0.844
2 12.237 BB 217.2 13.9 0.2427 10.050 0.843




Dibenzyl-(R)-1-(4-((1-(4-chloro-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2

-di-carboxylate (3p)

gbz

Cbz. _N
N
@
NH Me

VWD1 B, Wavelength=254 nm (D:\DataNew...0108-7-11-1-RACG-109 2022-03-04 21-37-19\JQW-7-11-1-P-RACE-109.D) =]
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18 18 20 22 24 26 28 min|||v|
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# Time Type Area Height Width Area% Symmetry

-

19.901 BB 338.9

6.3

0.8199

48.993 0.817

2 23.595 BB 352.8

5.2

1.0314

51.007 0.846

VD1 B, Wavelength=254 nm (D:\DataNew...\W\JQW-20220108-7-11-1-SEP 2022-03-01 15-58-32\JQW-7-11-1-P-SEP.D) 3
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80—
80—
40._
] &
R - ,;\
o A
Q&
20— WQ
o h//f\\§¥ i 3
S T | 2] et S o ety T T T T T T
16 18 20 22 24 26 28 min ﬂ
[ I i3
# Time Type Area Height Width Area% Symmetry
1 18.931 MM 737.1 15.4 0.7981 11.754 0.882
2 22.333 MF 5533.9 91.7 1.0059 88.246 0.779




(S)-N-(1-(4-methoxy-2-methylphenyl)-1-phenylethyl)aniline ((S)-1q)

NH Me
WY
Me
OMe
VWD1 B, Wavelength=254 nm (D:\DataNew...W-20211214-6-109-110-S-RAC 2021-12-13 23-45-54\JQW-6-110-5-RAC.D) [<]
mAll | 2 o
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4 € 3 10 12 18min| | ||
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# Time Type Area Height Width Area% Symmetry
1 7.708 MF 1803.5 162.2 0.1853 50.488 0.788
2 11,128 BB 1768.6 112.1 0.2421 49,512 0.763
[ VWD1 B, W gth=254 nm (D:\Dsa JQW\JQW-20220103-7-5-SEP 2022-01-10 11-53-28\JQW-7-5-S-SEP.D) [<]
mal 3
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e ——— T — : r
4 & 8 10 min| | ||
Kl I 2]
# Time Type Area Height Width Area% Symmetry
1 7.953 BB 41539.3 3246.8 0.2013 92.979 0.673
2 11.411 BVR 3136.7 193.9 0.2421 7.021 0.69




Dibenzyl(R)-1-(4-((1-(4-methoxy-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,
2-di-carboxylate (3q)

Cbz

|
Cbz. _N
“ N
H
NH Me
(Tl
OMe

VWD1 B, Wavelength=254 nm (D:\DatsNew\JQW\JQW-20220103-7-5-P-RAC 2022-03-04 17-04-31\JQW-7-5-P-RAC.D) [=]
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Time Type Area Height Width Area% Symmetry
1 35.984 MF 1111.1 12.2 1.5189 49,589 0
2 39.76 FM 1129.5 10.8 1.7431 50.411 0.809
VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20220103-7-5-SEP 2022-01-10 11-53-28\JQW-7-5-P-SEP.D) Z]
mall - & ‘b{bb,\'.\
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# Time Type Area Height Width Area% Symmetry
1 36.161 MF 2030.7 22.4 1.5086 5.028 0
2 39.752 MF 38361.7 370.8 1.7243 94.972 0.645




(S)-N-(1-(2,5-dimethylphenyl)-1-phenylethyl)aniline ((S)-1r)

Me

DAD1 E, Sig=280,4 Ref=360,100 (E:\Data\JQ...1221-6-129-S-RAC-1B 2021-12-23 14-43-27\JQW-6-129-5-RAC-IB.D)

mal ] ‘5(5\ ©
] o @
100— R
80—
m-
40_
20_
0 — — ||
= T T T T T T T T T T T T T
3 5 min| | | v
[ i
# Time Type Area Height Width Area% Symmetry
1 4,585 FM 921.3 109.9 0.1397 51.475 0.683
2 5.315 BB 868.5 99.5 0.1299 48.525 0.608
DAD1 E, Sig=280,4 Ref=360,100 (E:\Data\JQW\JQW-20220108-7-13-S-SEP 2022-01-25 13-23-30\JQW-7-13-5-SEP.D) =]
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# Time Type Area Height Width Area% Symmetry
1 5.265 FM 513.1 50.3 0.1702 95.615 0.646
2 6.027 BB 23.5 2.3 0.1538 4.385 0.594




Dibenzyl-(R)-1-(4-((1-(2,5-dimethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicar
-boxylate (3r)

(IJbz

Cbz. _N
Y
H

NH Me

Me
DAD1 C, Sig=210.4 Ref=off (E:\Dsta\JQ...0211221-6-125-129-P-RAC 2021-12-22 12-53-16\JQW-6-129-P-RAC-IB.D) =]
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# Time Type Area Height Width Area% Symmetry
: 13.4 MF 12722.7 449.7 0.4716 48.970 0
2 14.282 FM 13257.8 433.6 0.5097 51.030 0.632
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dats\JQ...-20220108-7-13-SP-SEP 2022-01-24 02-50-17\JQW-7-13-P-SEP.D) =]
mal—
€0~
55—
50—
45—
40-
35—
0=
25-
: L
20~
) T T T T T T T T T T T T T T T T T T T T z
12 13 14 15 16 min| | ||
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# Time Type Area Height Width Area% Symmetry
1 13.533 MF 38.8 1.3 0.5056 2.9444 0.835
2 14,439 FM 1548.7 39.3 0.6572 97.556 0.59




(S)-N-(1-(5-methoxy-2-methylphenyl)-1-phenylethyl)aniline ((S)-1s)

NH Me
W
Me
OMe
[ VWD1 B, Wavelength=254 nm (D:\DstaNew...211221-6-125-S-RAC-ETOH 2022-01-11 09-22-00\JQW-6-125-5-RAC-IB.D) Fl
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# Time Type Area Height Width Area% Symmetry
1 9.019 BV 7958 686.2 0.1773 49.686 0.736
2 9.479 VB 8058.5 689.6 0.1823 50.314 0.78
VWD1 B, Wavelength=254 nm (D:\Dats NewJQW\JQW-20220209-7-31-SP-SEP 2022-02-17 22-54-201JQW-7-31-S-SEP.D) (<]
mﬁU_:
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L] [ IO
# Time Type Area Height Width Area% Symmetry
1 8.299 MF 11248.2 1015.6 0.1846 93.019 0.755
2 8.792 MF 844.2 81.4 0.1729 6.981 0.892




Dibenzyl(R)-1-(4-((1-(5-methoxy-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,
2-di-carboxylate (3s)

Cbz

|
Cbz. N
“ N
H
NH Me

OMe
VWWD1 B, Wavelength=254 nm (D:\DstsNew...221-6-125-P-RAC-IA-ETOH 2021-12-23 09-51-11.JQW-6-125-P-RAC-IA.D) =]
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# Time Type Area Height Width Area% Symmetry
1 21.73 MM 7112.4 141.8 0.8358 50.254 0.73
2 31.113 MM 7040.5 82.3 1.4258 45.746 0.723
VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20220203-7-31-P-SEP 2022-02-19 11-38-06\JQW-7-31-P-SEP.D) =]
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20 25 20 35 40 45  min ﬂ
[« I D
# Time Type Area Height Width Area% Symmetry
1 24.141 BB 304.8 5.4 0.8685 3.932 0.722

2 34.99 BB 7445.9 69.4 1.6322 96.068 0.685




(S)-N-(1-(2-ethylphenyl)-1-phenylethyl)aniline ((S)-1t)

NH Et

W

Me

VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20211204-6-87-SP-RAC 2022-01-19 15-15-50\JQW-6-87-5-RAC.D) B
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4 5 7 min| | ||
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# Time Type Area Height Width Area% Symmetry
1 5.528 FM 15619.3 1948.9 0.1336 50.154 0.878
2 6.698 VB 15523.1 1691.5 0.1411 49,846 0.741
\VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20220208-7-32-S-SEP 2022-02-16 21-40-12\JQW-7-32-S-SEP.D) [+]
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# Time Type Area Height Width Area% Symmetry
1 5.628 MF 11399.7 1403.5 0.1354 93.276 0.895
2 6.889 FM 821.8 88.1 0.1554 6.724 0.878




Dibenzyl-(R)-1-(4-((1-(2-ethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl
ate (3t)

?bz

Cbz. _N
N
L
NH Et

VWD1 A, Wavelength=210 nm (D:\DataNew\JQW\JQW-20211204-6-87-P-RAC 2022-02-12 12-03-05\JQW-6-87-P-RAC.D) 3
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Time Type Area Height Width Area% Symmetry
1 28.728 BV 6250.8 78.7 1.2149 49.224 0.77
2 31.688 VB 6447.9 73.9 1.3235 50.776 0.771
VWD1 B, Wavelength=254 nm (D:\DataNew\JQW\JQW-20220209-7-32-P-65H 2022-02-12 20-00-04\JQW-7-32-P-65H.D) <]
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Time Type Area Height Width Area% Symmetry
1 28.656 MM 1220.6 17.7 1,1466 10.424 0.859

2 31.436 MM 10489.2 128 1.3655 89.576 0.717




(S)-N-(1-(naphthalen-1-yl)-1-phenylethyl)aniline ((S)-1u)

VIWD1 A, Wavelength=210 nm (D:\DataNew\JQW\JQW-20211029-6-26-5-RAC 2021-10-29 21-21-50\JQW-6-26-5-RAC.D) (4]
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# Time Type Area Height Width Area% Symmetry
1 8.453 FM 13127.9 1088.7 0.201 50.071 0.784
2 9,506 BB 13090.4 979.1 0.206 49.929 0.741
VWD1 B, Wavelength=254 nm {D:\DataNew\JQW\JQW-20220209-7-33-5-SEP 2022-02-16 21-11-58\JQW-7-33-5-SEP.D) [<]
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7 2 10 min| | ||
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# Time Type Area Height Width Area% Symmetry
1 7.875 FM 12994.9 1163.6 0.1861 88.576 0.749
2 8.875 BB 1676 137.9 0.1858 11.424 0.777




Dibenzyl-(R)-1-(4-((1-(naphthalen-1-yl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarbox
ylate (3u)

(IJbz
Cbz. _N

Iz

VWD1 B, Wavelength=254 nm {D:\DataNew...20220209-7-33-P-RACS-26 2022-03-04 20-53-53\JQW-7-33-P-RACE-25.D) 3
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# Time Type Area Height Width Area% Symmetry
1 20.032 BB 2722.7 39.8 1.0585 50.911 0.836
2 28.998 MF 2625.2 24.9 1.7584 45.089 0.869
VWD1 A, Wavelength=210 nm (D:\DatsNew...\JQW-20220209-7-33-P-SEP-IG 2022-02-18 23-54-02\JQW-7-33-P-5EP.D) z]
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# Time Type Area Height Width Area% Symmetry
1 21.07 MM 14123.1 187.7 1.2538 11.499 0.904
2 30.579 MM 108699.4 904.5 2.003 88.501 0.796




(S)-N-(1-(2-benzylphenyl)-1-phenylethyl)aniline ((S)-1v)

NH Bn
WY
Me
VWD1 A, Wavelength=210 nm (D:\DstaNew...W-20211215-6-113-114-S-RAC 2021-12-15 18-38-57\JQW-6-114-S-RAC.D) (=]
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7 8 9 10 11 12 min| | ||
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# Time Type Area Height Width Area% Symmetry
1 8.202 MF 14595.7 1189.8 0.2045 49.768 0.764
2 10.157 VBR 14731.6 978.2 0.2308 50.232 0.729
| VWD1 A, Wsavelength=210 nm (D:\DataNew\JQW\JQW-20220117-7-25-72H 2022-01-20 21-15-10\JQW-7-25-5-72H.D) <]
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# Time Type Area Height Width Area% Symmetry
1 8.123 MF 23328.2 1968.4 0.1975 98.885 0.748
2 9.965 FM 263 18.3 0.2397 1,115 0.828




Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3v)

Cbz

i
Cbz. _N
N
Y
NH Bn

VWD1 A, Wavelength=210 nm (D:\DataNew...220117-7-25-P-RACE-114 2022-03-04 22-48-191JQW-7-25-P-RAC6-114.D) (=]
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# Time Type Area Height Width Area% Symmetry
[1 ] 31117 Jev [ 45427 ] 54.6 | 127209 [ 50073 [ 0.773
[2 ] 3422 [we | 45295 | 51.1 | 13685 [ 49.927 [ 0.829
VWD1 A, W. 10 nm (D:\Ds! JQW\JQW-20220117-7-25-72H 2022-01-20 21-15-10\JQW-7-25-P-72H.0) [<]
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# Time Type Area Height Width Area% Symmetry
1 30.856 | MF 445 7 1.0642 1.305 0.878
2 33.77 FM 33644.8 384.3 1.459 98.695 0.74




(S)-N-(1-phenyl-1-(o-tolyl)propyl)aniline ((S)-1w)

VWD1 B, Wavelength=254 nm (D:\DstaNew...JQW-20210818-5-80-S-RAC 2021-08-19 01-14-18\JQW-5-80~5-RAC-IB.D) =]
mal & o
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# Time Type Area Height Width Area% Symmetry
1 5.027 VBR 8422 1085.1 0.1183 50.311 0.822
2 5.973 WR 8317.9 961.1 0.133 49,689 0.812
VWD1 B, Wavelength=254 nm (D:\DataNewlJQWLJQW-20220210-7-38-SP-SEP 2022-02-14 10-29-08\JQW-7-38-5-SEP.D) [4]
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# Time Type Area Height Width Area% Symmetry
1 4,812 MF 10651.4 1496.7 0.1186 94,345 0.865
2 5.619 BB 638.4 81.7 0.1212 5.655 0.856




Dibenzyl  (R)-1-(4-((1-phenyl-1-(o-tolyl)propyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(3w)

VWD1 A, Wavelength=210 nm (D:\DataNew...0818-5-80-P-RAC-IB 2021-08-20 00-15-52\JQW-5-80—P-RAC-IB-ETOH.D) [<]
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[o] ] 2
# Time Type Area Height Width Area% Symmetry
1 13.058 FM 5708.3 214.4 0.4438 48.985 0.857
2 14,289 VB 5944.8 191.8 0.4736 51.015 0.801
VWD1 B, Wavelength=254 nm (D:\DataNew\JQWJQW-20220210-7-38-SP-SEP 2022-02-14 10-29-08\JQW-7-38-P-SEP.D) _T_,]
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11 12 13 14 15 18 17 min| | | |
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# Time Type Area Height Width Area% Symmetry
1 12,494 BV 2139.3 84.4 0.3917 9.956 0.865

13.59¢ [ MF 19349.1 683.4 0.4719 90.044 0.809




(S)-N-(1-(2-benzylphenyl)-1-phenylpropyl)aniline ((S)-1x)

: NH Bn
W
Et

The er value of (S)-1x was determined by converting it into (S)-3x through achiral phosphoric

acid catalyzed amination with azodicarboxylate 2a.

| DAD1 D, Sig=230,4 Ref=off (E:\Data\JQ...P-RAC-2 2022-03-24 01-36-22\2022-03-24-P2-B1-JQW-7-82-2-P-RAC2.D)
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[ DAD1 A, Sig=250,4 Ref=off (E:\Dats\JQW\JQW-20220501-7-86-S to P 2022-05-01 14-04-16\JQW-7-86-S to P.D)
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Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarbo
xyl-ate ((R)-3x)

CIIbz

Cbz. N
2 N
H
NH Bn

DAD1 D, Sig=230,4 Ref=off (E:\Data\JQ...P-RAC-2 2022-03-24 01-36-22\2022-03-24-P2-B1-JQW-7-82-2-P-RAC2.D) (=]
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[4] [+]
# Time Type Area Height Width Area% Symmetry
1 23,208 MF 1527.6 24 1.0591 48,650 0.74
2 25.547 FM 1545.1 20.5 1.2605 50.350 0.755
] DAD1 D, Sig=230,4 Ref=off (E:\Data\JQWWIJQW-20220324-7-86-P-SEP 2022-03-28 14-11-54\JQW-7-86-P-SEP.D) Z]
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# Time Type Area Height Width Area% Symmetry
1 22.613 MF 4573.3 74 1.0294 95.072 0
2 25.075 FM 237 3.1 1,2565 4,928 0.67




(S)-N-(1-(2-benzylphenyl)-1-phenylpentyl)aniline ((S)-1y)

: NH Bn
@)

The er value of (S)-1y was determined by converting it into (S)-3y through achiral phosphoric

acid catalyzed amination with azodicarboxylate 2a.

I DAD1 E, Sig=280,4 Ref=off (E:\Data\JOW\JQW-20220309-7-68-P-RAC 2022-05-12 22-39-52\JQW-7-68-P-RAC.D) 3
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# Time Type Area Height Width Area% Symmetry
1 8.691 MF 334.7 20.6 0.2711 50,717 0.803
2 9.322 FM 325.2 17.6 0.3082 49.283 0.749
| DAD1 E, Sig=280,4 Ref=off (E:\Data\JQW\JQW-20220309-7-68-S TO P 2022-05-12 22-55-17\JQW-7-68-S TO P.D) Z.‘
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[1 ] s8me [BB | 568 [ 34.7 | 02306 | 10.000] 0771 |




Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylpentyl)amino)phenyl)hydrazine-1,2-dicarbo
xyl-ate (3y)

Cbz

|
Cbz. _N
Y
H
NH Bn

DAD1 E, Sig=280,4 Ref=0ff (E:\Data\JQW\JQW-20220309-7-68-P-RAC 2022-05-12 22-39-52\JQW-7-68-P-RAC.D) =]
mal -
w -
40 -_
20— & .
Z - ™
: 3 béfb o
i & 5°
— =2} o IS
L
20 = o
10—
o- 4
) T T T T T T T T T T T T T T T T T T T |
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# Time Type Area Height Width Area% Symmetry
1 8.691 MF 334.7 20.6 0.2711 50.717 0.803
2 9.322 FM 325.2 17.6 0.3082 49,283 0.749
DAD1 A, Sig=254,100 Ref=360,100 (E:\Dsts\JQ...220309-7-68-P-SEP 2022-03-17 11-09-02\JQW-7-68-70H-P-SEP.D) E]
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# Time Type Area Height Width Area% Symmetry
1 9.196 MF 1588.3 81.6 0.3244 10.509 0

2 9.91% FM 13525.7 627.3 0.3594 89.491 0.715




(R)-N-(1-phenyl-1-(o-tolyl)ethylaniline ((R)-1a)
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Benzyl (R)-(4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)carbamate (4a)
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(R)-4-bromo-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (5a)
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NMR spectrums

(S)-N-(1-phenyl-1-(o-tolyl)ethylaniline ((S)-1a)
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Dibenzyl(R)-1-(4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylat (3a)
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(S)-3-methyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1b)
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Dibenzyl(R)-1-(2-methyl-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3b)
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(S)-3-methoxy-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1c)
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Dibenzyl-(R)-1-(2-methoxy-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarb

oxyl-ate (3c)
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(S)-3-chloro-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1d)
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Dibenzyl-(R)-1-(2-chloro-4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3d)
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(S)-3-fluoro-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1e)
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phenyl-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

Dibenzyl-(R)-1-(2-fluoro-4-((1

ylate (3e)
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(S)-3,5-dimethyl-N-(1-phenyl-1-(o-tolyl)ethyl)aniline ((S)-1f)
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(S)-N-(1-(o-tolyl)-1-(p-tolylethyl)aniline ((S)-19)
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Dibenzyl-(R)-1-(4-((1-(4-chlorophenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo
xyl-ate (3h)
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(S)-N-(1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)aniline ((S)-1i
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Dibenzyl-(R)-1-(4-((1-(4-methoxyphenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicar-

boxylate (3i
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(S)-N-(1-([1,1'-biphenyl]-4-yl)-1-(o-tolyl)ethyl)aniline ((S)-1j)
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Dibenzyl-(R)-1-(4-((1-([1,1"-biphenyl]-4-yI)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dic

ar-boxylate (3j)
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(S)-N-(1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)aniline ((S)-1k)

32000
(30000
(28000

26000

24000
22000

20000

18000

16000

14000

12000

10000

8000

6000

1000
2000

F=2000

1y
LL'Y
LL'Y
8L'9
6L'9
08’9
169
169
w6
€69
P69
69
869
869

£TL
UL
STL
or'L

9T
9L

Ly

8TL
£6°L
L
L
L

JOW—-6-28-5. 1. fid

JOH—6-28-5

I

'H NMR (500 MHz, CDCl;)<

-—

£6'T
66'T

Fooe

Fiso

681
Mﬁﬁmmo
w1
681
00T
L6'0
LoE

660

£1 (ppn)

= = s = = = =
2 2 2 5 = = =1 g g 8 2 = g g 8 _ =
L i i i i i 3 T T T 'z 1 T iy i T i
£IL— -
1T62— —
—
1€°55—
SEE0— =
=
[ ———
1
]
——
G\. \I|I
= o
O
3 m =
2 H
8L651 I /e 8
o Z—== =
2 =
Z Z
° %

£1 (ppm)



Dibenzyl-(R)-1-(4-((1-(3-methoxyphenyl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicar-

boxylate (3k)
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Dibenzyl-(R)-1-(4-((1-(naphthalen-2-yl)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (31)
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(S)-N-(1-(benzo[d][1,3]dioxol-5-yl)-1-(o-tolyl)ethyhaniline ((S)-1m)
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Dibenzyl-(R)-1-(4-((1-(benzo[d][1,3]dioxol-5-yI)-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,

2-di-carboxylate (3m)
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(S)-N-(1-(3-chloro-2-methylphenyl)-1-phenylethyl)aniline ((S)-1n)
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Dibenzyl-(R)-1-(4-((1-(3-chloro-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2

-di-carboxylate (3n)
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(S)-N-(1-(2,4-dimethylphenyl)-1-phenylethyl)aniline ((S)-10)
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Dibenzyl-(R)-1-(4-((1-(2,4-dimethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicar

-boxylate (30)
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(S)-N-(1-(4-chloro-2-methylphenyl)-1-phenylethyl)aniline ((S)-1p)
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Dibenzyl-(R)-1-(4-((1-(4-chloro-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2

-di-carboxylate (3p)
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(S)-N-(1-(4-methoxy-2-methylphenyl)-1-phenylethyl)aniline ((S)-1q)
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Dibenzyl(R)-1-(4-((1-(4-methoxy-2-methylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,

2-di-carboxylate (3q)
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(S)-N-(1-(2,5-dimethylphenyl)-1-phenylethyl)aniline ((S)-1r)
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Dibenzyl-(R)-1-(4-((1-(2,5-dimethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicar

-boxylate (3r)
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(S)-N-(1-(5-methoxy-2-methylphenyl)-1-phenylethyl)aniline ((S)-1s)
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Dibenzyl-(R)-1-(4-((1-(2-ethylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate (3t)
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(S)-N-(1-(naphthalen-1-yl)-1-phenylethyl)aniline ((S)-1u)
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Dibenzyl-(R)-1-(4-((1-(naphthalen-1-yl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3u)
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Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate (3v)
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(S)-N-(1-phenyl-1-(o-tolyl)propyl)aniline ((S)-1w)
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(R)-1-(4-((1-phenyl-1-(o-tolyl)propyl)amino)phenyl)hydrazine-1,2-dicarboxylate

Dibenzyl
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(S)-N-(1-(2-benzylphenyl)-1-phenylpropyl)aniline ((S)-1x)
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Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (3x)
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(S)-N-(1-(2-benzylphenyl)-1-phenylpentyl)aniline ((S)-1y)
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Dibenzyl-(R)-1-(4-((1-(2-benzylphenyl)-1-phenylpentyl)amino)phenyl)hydrazine-1,2-dicarbo

xyl-ate (3y)
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Benzyl (R)-(4-((1-phenyl-1-(o-tolyl)ethyl)amino)phenyl)carbamate (4a)
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(S)-4-bromo-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (5a)
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(S)-2,4-dibromo-N-(1-phenyl-1-(o-tolyl)ethyl)aniline (6a)
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