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General Information

Unless specified otherwise, all of the commercial reagents were used directly without
further purification. Chloroform was dried by activated 5A molecular sieves, and
dichloromethane, toluene, ether, THF were purified by passage through an activated alumina
column under nitrogen. Thin-layer chromatography (TLC) analysis of reaction systems 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 a Bruker Avance 111 HD spectrometer (FT, 500 MHz or 400 MHz for *H,
126 MHz or 101 MHz for **C, 471 MHz for *F). Data for 1H NMR were reported as follows:
chemical shift (6 ppm downfield from tetramethylsilane and referenced to residual solvent
peaks), multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad
resonance), integration, coupling constant (Hz). Data for **C NMR were reported in terms of
chemical shift. FT-IR spectra were recorded on a ThermoFisher Scientific Nicolet iS5
Spectrometer and are reported in terms of frequency of absorption (cm™). Mass spectral data
were obtained from a Thermo ultimate 3000 Ultra Performance Liquid Chromatography
associated with Q Exactive Focus mass spectrometer in electrospray ionization (ESI*) mode
or atmospheric pressure chemical ionization (APCI") mode. Optical rotation was measured by
an Autopol V Plus/VI digital polarimeter. X-ray structure analysis was performed using a
Bruker D8 Venture X-ray single crystal diffractometer. Enantiomeric excess was determined

on an Agilent 1260 Chiral HPLC using IA, IB, IC, ID and I1G columns.



Table S1. More optimizations of the reaction conditions

Ei000 V- COOE Coom
HO 2d (0.6 eq) A HO N..COOEt
/© (R)-AT (5 mol%) /© /@ i
N N *
©j\H CHCly, additives H &
Temperature
1a (S)-1a (R)-3a
Entry Temperature (°C) Additives ee (%)° ee, (%)° C (%)° s°
1 0 5AMS 86 72 54 17
2 10 5 AMS 86 84 51 32
3 25 5 AMS 96 87 53 52
4 40 5 AMS 92 94 49 106
5¢ 50 5 AMS 86 95 48 109
6 40 None 47 70 40 9
7/ 40 4 AMS 75 81 48 21

®Reactions were run with 1a (0.1 mmol), 2d (0.06 mmol) with CPA (R)-A7 (0.005 mmol, 5 mol%)
in CHCl5 (1 mL). "Determined by HPLC analysis on a chiral stationary phase. “Conversion (C) =
ees/(eest+eep). %S = In[(1-C)(1-ees))/In[(1-C)(1+eey)]. (S)-1a was isolated in 34% vyield, (R)-3a was
isolated in 30% vyield.

Scheme S1. Incompatible substrate scope.

< COOEt
EtOOC
Et
HO Br © 6 o9 HO Br HO_ B . -COOE
R)-A7 (5 mol%) rt@/ L
CHCls, 5A MS, 40 °C
1.2 (S)-1t (R)-3t
3% ee 7% ee
o o c -COOEt

COOEt R
(©- 6 ea) N.. _COOEt ‘O
(R)-CPA (5 mol%) /©/ N 0,0
CHCl,, 5A MS, 40 °C ‘O o “OH
R

(R)y-1u
with CPA (R)-A7 (5 mol%) s = 1% ee 2% ee A9, R = 9-anthracenyl
with CPA (R)-A9 (5 mol%) s=3.5 43% ee 40% ee



Synthesis of racemic 3-amino alcohol substrates

(t1a (£)1b ®)1c (#)-1d (2)-1e
HO. O HO. /@ HO. HO. HO.
. F 0 0 g
Me
@)-1f (*)-1g @#)-th @i ®)-1j
Ho HO HO HO,, _Me
Q Jg! Q. NG
(£)-1k (#)-11 (#-1m (£)-1n (¥)-10

KO S0 R Fo

#)-1p (#)-1q (#)-1r ®)-1s

General method for preparation of epoxide intermediate

CHO (CHs)sS!
N 3)3 N

Ry—1— Ry——
= KOH, DMSO, 70 °C =

S1

To a solution of the aromatic aldehyde (10 mmol, lequiv.) in DMSO (20 mL) was add
trimethylsulfonium iodide (2.04 g, 10 mmol, 1 equiv.) and water (0.1 mL). Potassium
hydroxide (1.12 g, 20 mmol, 2 equiv.) was then added and the mixture was allowed to stirred
at 70°C. After stirring overnight, the reaction mixture was cooled down to room temperature
and washed with brine, dried over Na,SO,, filtered and concentrated to give the residue of the
epoxide S1, which was purified with silica gel chromatography (generally petroleum ether:

EtOAc = 20:1) to give products S1.

Method A
Ro—1 N HO
270 HOAc AN
(@] = j\ | _R2
R RN N
1 neat", rt 1 H
S1 1



Substrates 1a, 1b, 1d-1f, 1i, 1k-1n were synthesized with method A

To the mixture of epoxide S1 (2 mmol, 1 equiv.) and aniline (2 mmol, 1 equiv.) acetic
acid (2.2 mmol, 1.1 equiv.) was injected at room temperature without solvent. The mixture
was allowed to stir vigorous overnight to give the residue, which was purified with

chromatography (petroleum ether: EtOAc = 7:1) to afford the racemic 2-amino-alcohols 1.

Method B

NH,
AN
o] Ro—— HO A
= | — R,
X P
Ri—g R;\ N
= Ti(OPr-i), toluene, 70°C T H
1

S$1

Substrates 1c, 1g were synthesized with method B

To a solution of S1(10 mmol, 1 equiv.) in toluene (25 mL) was added aniline (3.72 g, 40
mmol, 4 equiv.) and titanium(IV) isopropoxide (4.2 g, 15 mmol, 1.5 equiv.) under inert
atmosphere. The reaction mixture was allowed to stir overnight at room temperature. After
completion, water was introduced to quench the reaction, and The mixture was then diluted
with EtOAc and washed with 1 M HCI aqueous solution, NaHCO; aqueous solution and brine.
The organic layer was dried over Na,SO,, filtered and concentrated to give the residue, which
was purified by column chromatography (petroleum ether: EtOAc = 7:1) to afford the product

1.

Method C

NH,
n G
R2
R1‘©/u . <©J\N
BF3 Et;0, MeCN, RT R4 H

S$1 1

Substrates 1h, 1j were synthesized with method C

To a solution of epoxide compound S1(6.5 mmol, 1 equiv.) in MeCN (15 mL) was added
aniline (7.8 mmol, 1.2 equiv). BF3-Et,0 (0.65 mmol, 0.1 equiv) was then added to the mixture
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dropwisely. After stirring overnight at room temperature, saturated NH,CI was introduced to
guench the reaction. The mixture was then diluted with EtOAc, washed with brine, dried over
Na,SO,4 and concentrated to give the residue, which was purified by column chromatography

(petroleum ether: EtOAc = 7:1) to afford 1.

Method D

NH,
o HO,,
N m-CPBA, DCM HOAG /@
RS S
N
"neat", rt H

(¥)-S1o (+)-10

To a solution of (E)-p-methylstyrene (590 mg, 5 mmol, 1 equiv.) in DCM (20 mL) was
added 3-chloroperbenzoic acid (m-CPBA, 85%, 1.22 g, 6 mmol, 1.2 equiv.) at 0 °C. The
mixture was allowed to warm to room temperature and to stir overnight. After completion of
reaction, saturated Na,CO; aqueous solution (30 mL) was introduced. The mixture was
extracted with DCM for three times, and the combined organic layer was dried over Na,SO,
and concentrated, purified by column (elute with petroleum ether) to give epoxide S1lo (599
mg, 4.47 mmol, 90%).

To the mixture of epoxide S1o (400 mg, 3 mmol, 1 equiv.) and aniline (280 mg, 3 mmol,
1 equiv.) acetic acid (198 mg, 3.3 mmol, 1.1 eq) was injected at room temperature without
solvent. The mixture was allowed to stir vigorous overnight to give the residue, which was
purified with chromatography (petroleum ether: EtOAc = 7: 1) to afford the racemic product

1o (350 mg, 52%).

Method E

NH. HO,, E
(o) 2 t
N0z E,B, 0,, THF : _~_Et m-CPBA, DCM Et ©/ HOAe /@
N
"neat" H

s2 (¥)-S1p ®)-1p

To a solution of (E)-B-nitrostyrene (745 mg, 5 mmol, 1 equiv.) in THF (10 mL) was

introduced solution of triethylborane in THF (1 mol/L, 15 mL, 15 mmol) under oxygen
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atmosphere. After completion of this reaction as monitored by TLC, it was concentrated and
purified by column chromatography (elute with petroleum ether) to give the trans-alkene
intermediate S2(275 mg, 41%).

The method of the following steps (the epoxidation and the epoxy addition by aniline)
can refer from Method D to afford the racemic product 1pas white solid, 232 mg, 48% vyield
for 2 steps from S2 (275 mg), which was purified by column chromatography (petroleum

ether: EtOACc = 10:1).

Method F

NH,

HO,, _iPr
NO, EtsB i-Prl, Oz N 1Pr_m-CPBA, DCM ©/ Hose /©
©/\/ N
"neat" H

S3 (+)-S1q (¥)-1q

To a solution of (E)-p-nitrostyrene (745 mg, 5 mmol, 1 equiv.) and 2-iodopropane (7.65 g,
45 mmol, 9 equiv.) in THF (10 mL) was introduced solution of triethylborane in THF (1
mol/L, 15 mL, 15 mmol, 3 equiv.) under oxygen atmosphere. After completion of this
reaction as monitored by TLC, it was concentrated and purified by column chromatography
(elute with petroleum ether) to give the trans alkene intermediate S3 (540 mg, 74%).

The method of the following steps (the epoxidation and the epoxy addition by aniline)
can refer from Method D to afford the racemic product 1r as white solid, 280 mg, 33% yield
for 2 steps from S3 (483 mg), which was purified by column chromatography (petroleum

ether: EtOACc = 10:1).

Method G
NHZ
HOA
©/ Lindlar catalyst . MCPBA DCM o c /©
—indlar catalyst _mCTBADEM
Hz. quinolone W m "neat"

s4 (#)-1r @-1r

To a solution of 1-phenyl-1-propyne (1.16 g, 10 mmol, 1 equiv.) in DCM (30 mL) was
introduced Lindlar catalyst (Pd 5% coated in BaSQ,4, 636 mg, 0.3 mmol, 0.03 equiv.) and
guinolone (3.87 g, 30 mmol, 3 equiv.) under H, at 1 atm. After completion of reaction as

monitored by GC-MS spectroscopy, the mixture was concentrated and purified by column
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chromatography (elute with petroleum ether) to give the (Z)-alkene intermediate S4 (1.10 g,
93%).

The method of the following steps (the epoxidation and the epoxy addition by aniline)
can refer from Method D to afford the racemic product 1r as white solid, 835 mg, 75% yield
for 2 steps from S4 (578 mg), which was purified by column chromatography (petroleum

ether: EtOAc = 10:1).

2-phenyl-2-(phenylamino)ethan-1-ol (1a)

S

Yellow oil, 368 mg, 86% vyield from Sla (240 mg), purified by column chromatography
(petroleum ether: EtOAc = 7:1). *H NMR (500 MHz, CDCl3) & 7.40 — 7.27 (m, 5H), 7.11 (t, J
= 7.7 Hz, 2H), 6.69 (t, J = 7.4 Hz, 1H), 6.58 (d, J = 7.9 Hz, 2H), 4.56 — 4.47 (m, 1H), 3.95 (dd,
J=11.2, 4.0 Hz, 1H), 3.76 (dd, J = 11.1, 7.1 Hz, 1H). **C NMR (126 MHz, CDCl5) & 147.3,
140.2, 129.3, 129.0, 127.8, 126.9, 118.1, 114.0, 67.5, 60.0. HRMS(ESI): [M+H]" calculated
for Cr4H1gNO": 214.1226, found 214.1218. IR (cm™): f = 3392, 3023, 2921, 2847, 1599, 1500,

1314, 1064, 1026, 747, 691.

2-(phenylamino)-2-(p-tolyl)ethan-1-ol (1b)

L0
N
@lH
Me

Yellow oil, 612 mg, 77% yield from S1b (469 mg), purified by column chromatography
(petroleum ether: EtOAc = 5:1). *H NMR (500 MHz, CDCl3) & 7.24 (s, 2H), 7.12 (dd, J =
27.2, 7.8 Hz, 4H), 6.70 (d, J = 7.4 Hz, 1H), 6.58 (d, J = 8.0 Hz, 2H), 4.47 (t, J = 5.8 Hz, 1H),
3.91 (dd, J = 11.1, 4.4 Hz, 1H), 3.74 (dd, J = 11.5, 6.8 Hz, 1H), 2.33 (s, 3H). *C NMR (126
MHz, CDCls) 6 147.3, 137.4, 137.0, 129.7, 129.3, 126.8, 118.1, 114.1, 67.5, 59.9, 21.2.
HRMS(ESI): [M+H]" calculated for CsH;sNO*: 228.1383, found 228.1374. IR (cm™): f =

3390, 3049, 2920, 2849, 1710, 1600, 1501, 1315, 1258, 1065, 1018, 811, 748, 691.



2-(4-bromophenyl)-2-(phenylamino)ethan-1-ol (1c)

L0
N
QJH
Br

Yellow oil, 255 mg, 35% vyield from Sic (500 mg), purified by column chromatography
(petroleum ether: EtOAc = 6:1). *H NMR (400 MHz, CDCls) 7.47 (d, J = 8.0 Hz, 2H), 7.27 (d,
J =27 Hz, 2H), 7.12 (t, J = 7.7 Hz, 2H), 6.71 (t, J = 7.4 Hz, 1H), 6.55 (d, J = 7.9 Hz, 2H),
4.46 (dd, J=7.1,4.0 Hz, 1H), 3.94 (dd, J = 11.2, 4.0 Hz, 1H), 3.73 (dd, J = 11.1, 7.1 Hz, 1H).
3C NMR (126 MHz, CDCl3) & 147.0, 139.4, 132.1, 129.3, 128.7, 121.6, 118.3, 114.0, 67.2,
59.6. HRMS(ESI): [M+H]"*calculated for C,4H;sBrNO": 292.0332, found 292.0332. IR (cm™):
f = 3390, 3049, 2922, 2850, 1599, 1501, 1314, 1066, 1008, 818, 748, 691.

2-(phenylamino)-2-(4-(trifluoromethyl)phenyl)ethan-1-ol (1d)

0
N
@lH

Colorless oil, 113 mg, 25% vyield from S1d (450 mg), purified by column chromatography
(petroleum ether: EtOAc = 6:1). *H NMR (400 MHz, CDCly) § 7.67 — 7.45 (m, 4H), 7.12 (t, J
=7.7Hz, 2H), 6.71 (t, J = 7.3 Hz, 1H), 6.54 (d, J = 7.9 Hz, 2H), 4.56 (dd, J = 6.9, 4.1 Hz, 1H),
3.99 (dd, J = 11.1, 4.1 Hz, 1H), 3.77 (dd, J = 11.1, 6.9 Hz, 1H). *C NMR (126 MHz, CDCly)
§ 146.7, 144.5, 129.3, 127.2, 125.8 (q, J = 3.8 Hz), 118.3, 113.9, 67.0, 59.7. “F NMR (471
MHz, CDCl;) § -62.5. HRMS(ESI): [M+H]" calculated for CysH:sFsNO™: 282.1100, found
282.1096. IR (cm™): f = 3390, 2959, 2923, 2851, 1601, 1503, 1323, 1258, 1101, 1065, 1016,
797.

2-(phenylamino)-2-(m-tolyl)ethan-1-ol (1e)

HO
) @
e\©J\N
H



Yellow oil, 1.10 g, 65% yield from Sle (1.0 g), purified by column chromatography
(petroleum ether: EtOAc = 5:1). *H NMR (400 MHz, CDCl3) § 7.30 — 7.08 (m, 6H), 6.72 (t, J
= 7.3 Hz, 1H), 6.66 — 6.60 (m, 2H), 4.50 (dd, J = 7.0, 4.2 Hz, 1H), 3.96 (dd, J = 11.2, 4.2 Hz,
1H), 3.85 — 3.74 (m, 1H), 2.36 (s, 3H). *C NMR (126 MHz, CDCI3)  147.4, 140.2, 138.6,
129.3, 128.9, 128.6, 127.5, 123.9, 118.0, 114.0, 67.5, 60.0, 21.7. HRMS(ESI): [M+H]"
calculated for C45H;5NO*: 228.1383, found 228.1380. IR (cm™): f = 3396, 3052, 2923, 2581,
1707, 1599, 1501, 1451, 1314, 1259, 1064, 1023, 747, 691.

2-(3-methoxyphenyl)-2-(phenylamino)ethan-1-ol (1f)

L0
MeO N
H

Colorless oil, 202 mg, 50% vyield from S1f (250 mg), purified by column chromatography
(petroleum ether: EtOAc = 7:1). *H NMR (500 MHz, CDCl3) & 7.26 (s, 2H), 7.10 (t, J = 7.7
Hz, 2H), 6.96 (d, J = 7.6 Hz, 1H), 6.80 (dd, J = 8.1, 2.6 Hz, 1H), 6.68 (t, J = 7.3 Hz, 1H), 6.58
(d, J = 7.9 Hz, 2H), 4.47 (dd, J = 7.0, 4.1 Hz, 1H), 3.93 (dd, J = 11.3, 4.1 Hz, 1H), 3.78 (s,
4H). C NMR (126 MHz, CDCl3) & 160.2, 147.3, 142.0, 130.0, 129.3, 119.2, 118.1, 114.0,
112.9, 112.7, 67.4, 60.1, 55.3. HRMS(ESI): [M+H]" calculated for CisH1sNO,": 244.1332,

found 244.1330. IR (cm™): f = 3384, 2921, 2850, 1599, 1502, 1315, 1258, 1041, 789, 694.

2-(3-bromophenyl)-2-(phenylamino)ethan-1-ol (1g)

HO
Br /@
N
©1H

Yellow oil, 320 mg, 11% yield from S1g (1.99 g), purified by column chromatography
(petroleum ether: EtOAc = 7:1). *H NMR (400 MHz, CDCl,) 7.54 (t, J = 1.9 Hz, 1H), 7.41
(dd, J=7.8, 1.9 Hz, 1H), 7.31 (d, J = 7.7 Hz, 1H), 7.21 (t, J = 7.8 Hz, 1H), 7.13 (t, J = 7.9 Hz,
2H), 6.72 (t, J = 7.3 Hz, 1H), 6.55 (d, J = 8.0 Hz, 2H), 4.45 (dd, J = 7.1, 4.1 Hz, 1H), 3.93 (dd,
J=11.2, 4.0 Hz, 1H), 3.73 (dd, J = 11.1, 7.0 Hz, 1H). *C NMR (126 MHz, CDCls) & 147.0,
143.0, 130.9, 130.5, 129.9, 129.4, 125.6, 123.1, 118.3, 113.9, 67.2, 59.6. HRMS(ESI):
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[M+H]" calculated for C14H,sBrNO™: 292.0332, found 292.0330. IR (cm™): f = 3392, 3051,
2922, 2850, 1716, 1600, 1503, 1339, 1258, 1179, 1066, 1026, 782, 748, 719, 691.

2-(3-fluorophenyl)-2-(phenylamino)ethan-1-ol (1h)

HO

F\©j\ /(j

N

H
Yellow oil, 423 mg, 28% yield from S1h (900 mg), purified by column chromatography
(petroleum ether: EtOAC = 7:1). *H NMR (500 MHz, CDCl5) & 7.31 (g, J = 7.3 Hz, 1H), 7.20
—7.07 (m, 4H), 6.96 (t, J = 8.6 Hz, 1H), 6.71 (t, J = 7.4 Hz, 1H), 6.56 (d, J = 7.9 Hz, 2H),
4.49 (t,J = 5.6 Hz, 1H), 3.95 (dd, J = 11.2, 4.1 Hz, 1H), 3.75 (dd, J = 11.2, 7.0 Hz, 1H). **C
NMR (126 MHz, CDCl3) 6 163.4 (d, J = 246.5 Hz), 147.0, 143.2 (d, J = 6.5 Hz), 130.5 (d, J =
8.2 Hz), 129.3, 122.5 (d, J = 2.8 Hz), 118.4, 114.7 (d, J = 21.3 Hz), 114.0, 67.2, 59.7. *°F
NMR (471 MHz, CDCls) § -112.3. HRMS(ESI): [M+H]" calculated for CyHisFNO™
232.1132, found 232.1129. IR (cm™): f = 3393, 2959, 2923, 2851, 1600, 1503, 1447, 1314,

1258, 1061, 1016, 787, 692

2-(phenylamino)-2-(o-tolyl)ethan-1-ol (1i)

)
N
H
Me

Yellow oil, 1.63 g, 72% vyield from Sli (1.34 g), purified by column chromatography
(petroleum ether: EtOAc = 7:1). *H NMR (500 MHz, CDCl5) & 7.41 — 7.37 (m, 1H), 7.18 (q, J
=7.3,6.9 Hz, 3H), 7.10 (t, J = 7.8 Hz, 2H), 6.68 (t, J = 7.3 Hz, 1H), 6.52 (d, J = 7.9 Hz, 2H),
4.73 (t, J = 5.6 Hz, 1H), 3.91 (dd, J = 11.5, 4.1 Hz, 1H), 3.71 (dd, J = 11.3, 7.0 Hz, 1H), 2.46
(s, 3H). °C NMR (126 MHz, CDCls) § 147.3, 137.7, 135.5, 131.0, 129.3, 127.5, 126.7, 126.0,
118.1, 113.8, 65.8, 56.4, 19.3. HRMS(ESI): [M+H]" calculated for CysH;sNO™: 228.1383,
found 228.1376. IR (cm™): f = 3386, 3048, 3019, 2922, 2851, 1711, 1599, 1500, 1316, 1264,

1064, 1028, 750, 692.

2-(naphthalen-2-yl)-2-(phenylamino)ethan-1-ol (1j)

11



HO
Soat

Yellow oil, 80 mg, 27% vyield from S1j (190 mg), purified by column chromatography
(petroleum ether: EtOAC = 7:1). "H NMR (500 MHz, CDCls) & 7.84 (dg, J = 9.5, 5.9, 5.3 Hz,
4H), 7.49 (tt, J = 6.5, 3.0 Hz, 3H), 7.12 (dd, J = 9.5, 5.5 Hz, 2H), 6.77 — 6.57 (m, 3H), 4.66
(dd, J = 7.0, 4.2 Hz, 1H), 4.08 — 3.97 (m, 1H), 3.90 — 3.78 (m, 1H). *C NMR (126 MHz,
CDCly) 6 147.3, 137.7, 133.6, 133.2, 129.3, 128.9, 128.0, 127.8, 126.4, 126.0, 125.8, 124.9,
118.1, 114.1, 67.4, 60.3. HRMS(ESI): [M+H]" calculated for C;sH1sNO™: 264.1383, found

264.1376. IR (cm™): f = 3392, 3049, 2922, 2850, 1599, 1498, 1313, 1262, 1027, 744, 691.

2-phenyl-2-(m-tolylamino)ethan-1-ol (1k)

HO i
[ j N Me
H

White solid, 850 mg, 75% vyield from Sla (600 mg), purified by column chromatography
(petroleum ether: EtOAc = 7:1). *H NMR (500 MHz, CDCl3) & 7.35 (d, J = 9.2 Hz, 4H), 7.27
(s, 1H), 6.92 (dd, J = 8.1, 3.1 Hz, 2H), 6.51 (d, J = 7.8 Hz, 2H), 4.49 (dd, J = 7.1, 4.2 Hz, 1H),
3.93 (dd, J = 11.2, 4.2 Hz, 1H), 3.79 — 3.69 (m, 1H), 2.20 (d, J = 3.3 Hz, 3H). *C NMR (126
MHz, CDCls) 6 145.0, 140.4, 129.8, 128.9, 127.7, 127.3, 126.9, 114.2, 67.5, 60.3, 20.5.
HRMS(ESI): [M+H]" calculated for CisH;gNO™: 228.1383, found 228.1380. IR (cm™): f =

3389, 3186, 3026, 2861, 1617, 1520, 1450, 1319, 1263, 1026, 803, 696.

2-((3-methoxyphenyl)amino)-2-phenylethan-1-ol (1I)

[ j N OMe
H

White solid, 1.09 g, 90% yield from Sla (600 mg), purified by column chromatography
(petroleum ether: EtOAc = 6:1). *H NMR (500 MHz, CDCls) § 7.31 — 7.14 (m, 5H), 6.93 (td,
J=8.1,2.0 Hz, 1H), 6.20 — 6.15 (m, 1H), 6.12 (d, J = 8.1 Hz, 1H), 6.04 (d, J = 2.5 Hz, 1H),
4.38 (t, J = 5.7 Hz, 1H), 3.84 — 3.78 (m, 1H), 3.65 — 3.53 (m, 4H). *C NMR (126 MHz,
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CDCly) § 160.7, 148.8, 140.2, 130.0, 128.9, 127.7, 126.8, 107.0, 103.1, 100.0, 67.3, 59.9, 55.1.
HRMS (ESI): [M+H]" calculated for CisH:gNO,": 244.1332, found 244.1333. IR (cm™): f =
3391, 2922, 2850, 1613, 1492, 1451, 1208, 1160, 1037, 7797, 753, 699.

2-((3-chlorophenyl)amino)-2-phenylethan-1-ol (1m)

0,

Colorless oil, 606 g, 49% vyield from Sla (600 mg), purified by column chromatography
(petroleum ether: EtOAc = 6:1). *H NMR (500 MHz, CDCl5) § 7.38 — 7.27 (m, 5H), 7.00 (t, J
=8.1 Hz, 1H), 6.64 (ddd, J=7.9, 2.1, 0.9 Hz, 1H), 6.55 (t, J = 2.2 Hz, 1H), 6.42 (ddd, J = 8.3,
2.3, 0.8 Hz, 1H), 4.47 (dd, J = 6.6, 4.1 Hz, 1H), 3.95 (dd, J = 11.1, 4.0 Hz, 1H), 3.80 — 3.72
(m, 1H). *C NMR (126 MHz, CDCl;) & 148.5, 139.6, 134.9, 130.3, 129.1, 127.9, 126.8,
117.8,113.7, 112.1, 67.4, 59.7. HRMS (ESI): [M+H]" calculated for C;4H;sCINO": 248.0837,
found 248.0830. IR (cm™): f = 3399, 3026, 2923, 2851, 1708, 1594, 1482, 1068, 1026, 837,

756, 699.

2-((3-fluorophenyl)amino)-2-phenylethan-1-ol (1n)

HO /@\
F

N
Colorless oil, 693 mg, 60% yield from Sla (600 mg), purified by column chromatography
(petroleum ether: EtOAc = 9:2). *H NMR (500 MHz, CDCls) & 7.36 (d, J = 4.4 Hz, 4H), 7.32
—7.27 (m, 1H), 7.03 (td, J = 8.2, 6.7 Hz, 1H), 6.40 — 6.32 (m, 2H), 6.22 (dt, J = 11.6, 2.3 Hz,
1H), 4.47 (dd, J = 6.7, 4.1 Hz, 1H), 3.95 (dd, J = 11.3, 4.1 Hz, 1H), 3.77 (dd, J = 11.2, 6.6 Hz,
1H). *C NMR (126 MHz, CDCl,) 6 164.0 (d, J = 242.9 Hz), 149.1 (d, J = 10.9 Hz), 139.7,
130.3 (d, J = 10.0 Hz), 129.1, 127.9, 126.8, 109.8 (d, J = 2.2 Hz), 104.4 (d, J = 21.5 Hz),
100.7 (d, J = 25.4 Hz), 67.4, 59.9. F NMR (471 MHz, CDCl;) 5 -112.8. HRMS (ESI):
[M+H]" calculated for C;4H;sFNO*: 232.1132, found 232.1133. IR (cm™): f = 3395, 3027,

2871, 1611, 1589, 1491, 1285, 1172, 1000, 760, 699.
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1,2-anti-phenyl-1-(phenylamino)propan-2-ol (10)

HO/,' Mi@
©):N
H
(#)

'H NMR (500 MHz, CDCl3) 8 & 7.39 — 7.31 (m, 4H), 7.28 (dt, J = 5.9, 3.2 Hz, 1H), 7.09 (t, J
=7.7 Hz, 2H), 6.70 — 6.62 (m, 1H), 6.56 (d, J = 8.1 Hz, 2H), 4.59 (s, 1H), 4.37 (d, J = 4.0 Hz,
1H), 4.18 (dd, J = 6.5, 4.2 Hz, 1H), 1.61 (s, 1H), 1.14 (d, J = 6.5 Hz, 3H). *C NMR (126
MHz, CDCly) 6 147.2, 139.0, 129.2, 128.7, 127.8, 127.7, 117.7, 113.8, 70.7, 63.2, 19.6.
HRMS (ESI) [M+H]": calculated for C;sH1gNO™: 228.1383, found 228.1376. IR (cm-1): f =

3396, 3052, 2961, 2924, 2851, 1599, 1501, 1257, 1076, 1010, 789, 747, 691.

1,2-anti-phenyl-1-(phenylamino)butan-2-ol (1p)

HO,, _Et
©):N/ :::

H

(*)

'H NMR (500 MHz, CDCly) & 7.38 — 7.30 (m, 4H), 7.27 (t, J = 2.1 Hz, 1H), 7.11 — 7.05 (m,
2H), 6.66 — 6.60 (m, 1H), 6.57 — 6.52 (m, 2H), 4.43 (d, J = 3.8 Hz, 1H), 3.88 (dt, J = 8.4, 4.0
Hz, 1H), 1.33 — 1.27 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H). *C NMR (126 MHz, CDCl5) & 147.1,
139.1, 129.3, 128.7, 127.9, 127.7, 117.7, 113.7, 76.3, 62.0, 26.9, 10.6. HRMS (ESI): [M+H]"
calculated for C1gH,0NO™: 242.1539, found 242.1528. IR (cm™): f = 3395, 2960, 2924, 1599,

1500, 1257, 1077, 1026, 793, 747, 691.

1,2-anti-3-methyl-1-phenyl-1-(phenylamino)butan-2-ol (1q)

HO,,. iP/r©
©):N
H
(%)

'H NMR (500 MHz, CDCly) § 7.39 (d, J = 7.6 Hz, 2H), 7.32 (t, J = 7.5 Hz, 2H), 7.27 — 7.23
(m, 1H), 7.07 (t, J = 7.6 Hz, 2H), 6.62 (t, = 7.3 Hz, 1H), 6.54 (d, J = 7.9 Hz, 2H), 4.54 (d, J
= 4.1 Hz, 1H), 3.57 (dd, J = 8.3, 4.1 Hz, 1H), 1.52 (dt, J = 13.8, 6.9 Hz, 1H), 1.07 (d, J = 6.6
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Hz, 3H), 0.94 (d, J = 6.6 Hz, 3H). *C NMR (126 MHz, CDCls) § 146.9, 139.2, 129.2, 128.7,
128.1, 127.7, 117.5, 113.5, 80.0, 59.4, 30.7, 19.9, 18.3. HRMS (ESI): [M+H]" calculated for
CuHNO": 256.1696, found 256.1696. IR (cm™): f = 3355, 3286, 2962, 2929, 2862, 1609,
1494, 1293, 1089, 757, 692.

1,2-syn-phenyl-1-(phenylamino)propan-2-ol (1r)
HO Me
©I -~
H

(#)
'H NMR (500 MHz, CDCl3) & 7.33 (d, J = 4.4 Hz, 4H), 7.09 (t, J = 7.8 Hz, 2H), 6.67 (t, J =
7.5 Hz, 1H), 6.59 (d, J = 7.9 Hz, 2H), 4.23 (d, J = 5.3 Hz, 1H), 4.02 (t, J = 6.2 Hz, 1H), 1.27
(d, J = 5.5 Hz, 3H). *C NMR (126 MHz, CDCl,) & 147.4, 141.2, 129.3, 129.0, 127.7, 127.1,

118.0, 114.1, 72.0, 64.6, 20.2. HRMS (ESI): [M+H]" calculated for C;sH;sNO™: 228.1383,

found 228.1375. IR (cm™): f = 3387, 2962, 2924, 1600, 1500, 1451, 1257, 1077, 1010, 790.

trans-2-(phenylamino)cyclohexan-1-o0 (1s)

OH
S

(£)
Brown solid, 1.85 g, 89% vyield from cyclohexene oxide (980 mg), purified by column
chromatography (petroleum ether: EtOAc = 10:1) "H NMR (500 MHz, Chloroform-d) & 7.22
—7.14 (m, 2H), 6.74 (dd, J = 21.0, 7.7 Hz, 3H), 3.34 (dd, J = 9.9, 4.3 Hz, 1H), 3.14 (td, J =
10.4, 9.2, 3.8 Hz, 1H), 2.93 (s, 1H), 2.12 (d, J = 12.7 Hz, 2H), 1.86 — 1.61 (m, 2H), 1.48 —
1.19 (m, 3H), 1.13 — 0.99 (m, 1H). **C NMR (126 MHz, CDCl,) 5 147.9, 129.5, 118.5, 118.5,
114.5, 74.6, 60.3, 33.3, 33.3, 31.7, 25.1, 24.4. HRMS (ESI): [M+H]" calculated for
C1HigNO*': 192.1383, found 192.1383. IR (cm™): f = 3379, 2922, 2902, 1599, 1496, 1320,

1257, 1047, 863, 739, 688.

15



Kinetic Resolution of 2-Amino Alcohols

" r2 g2 GOOE

N.
5) tooc " Sn-COCF! /@ /@/ NH
2d (0. 6 equiv COOEt
HN ;7 a 0) H HN
OH (R)-AT (5 mol%) _ B OH + OH
18 CHCl3, 5 AMS m v

R1 40 °C R1 R1
(+)-1 (S)-1 (R)-3

nz

General procedure: To a 4 mL vial containing a magnetic stir bar was added racemic
substrate 1 (0.2 mmol), CPA catalyst (R)-A7 (10.0 mg, 5 mol%) and activated 5 A MS (100
mg) under N, atmosphere. After adding the solution of DEAD (20.9 mg, 0.12 mmol, 0.6
equiv.) in dry CHCI; (2 mL) using a syringe, the mixture was warmed to 40 °C. After
completion of the reaction as monitored by HPLC analysis on a chiral stationary phase, the
reaction mixture was cooled to rt, filtered through Celite and concentrated under vacuum to
give a residue, which was purified by column chromatography (petroleum ether:EtOAc, 5:1

to 1:2) to give the recovered (S)-1 and products (R)-3.

COOEt

/@ ookt _ RHATEmOI%) /@ /@/ N~ COOE
E00c™ N CHCl, " CHCl,, 5AMS, 40°C

2d (0.6 eq)

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
8 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1t01:2) to give (S)-1a and (R)-3a.

(S)-2-phenyl-2-(phenylamino)ethan-1-ol ((S)-1a)

S

Light yellow oil, 19.6 mg, 46%. [a]*°, = +24.46 (c 1.0, CHCI5). HPLC (Chiralpak IB column),

80:20 hexanes: isopropanol, 1.0 mL/min; tg = 6.9 min (major), 9.1 min (minor), 92% ee.

16



(R)-diethyl 1-(4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3a)

COOEt

|
HO N.-COOEt
~
H

Light yellow oil, 32.5 mg, 42%. *H NMR (500 MHz, CDCl,) & 7.33 (d, J = 6.0 Hz, 4H), 7.19
— 6.82 (M, 3H), 6.56 — 6.40 (M, 2H), 4.45 (dd, J = 7.4, 4.1 Hz, 1H), 4.17 (q, J = 7.1 Hz, 4H),
4.00 — 3.87 (m, 1H), 3.81 — 3.64 (m, 1H), 1.23 (g, J = 9.4, 8.3 Hz, 6H). *C NMR (126 MHz,
CDCl3) & 146.5, 140.1, 132.1, 128.9, 127.8, 126.8, 113.7, 67.4, 62.9, 62.2, 60.2, 14.6, 14.5.
HRMS (ESI): [M+H]" calculated for CoHxsN3Os: 388.1867, found 388.1863. [a]*p = -17.97
(c 1.0, CHCI3). HPLC (Chiralpak 1A column), 60:40 hexanes: isopropanol, 1 mL/min; tr = 7.2
min (major), 9.1 min (minor), 94% ee. IR (cm™): f = 3368, 3286, 2981, 2932, 2872, 1692,

1611, 1516, 1323, 1200, 1093, 826, 756, 701.

COOEt

HO HO. l
/@ (R)-AT (5 mol%) Q HO N.,-COOE
+ _N: _COOEt —————————————>
N EtOOC™ N CHCl3, 5A MS, 40 °C N * H
H H N
M M
© ° Me’
(S)-1b (R)-3b

(*)-1b 2d (0.6 eq)
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
8 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1to01:2) to give (S)-1b and (R)-3b.

(S)-2-(phenylamino)-2-(p-tolyl)ethan-1-ol ((S)-1b)

L0
N
@lH
Me

Yellow oil, 19.1 mg, 42%. [a]*° = +15.12 (¢ 1.0, CHCI;). HPLC (Chiralpak IA column), 95:5

hexanes: isopropanol, 1.0 mL/min; tz = 13.1 min (major), 15.6 min (minor), 84% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-(p-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3b)
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(‘DOOEt

HO N \N/COOEt
s S
“'N
H
Me

Yellow solid, 37.0 mg, 46%. *H NMR (500 MHz, CDCls) & 7.23 (d, J = 7.7 Hz, 2H), 7.12 (dd,
J =16.8, 8.0 Hz, 4H), 6.47 (d, J = 8.4 Hz, 2H), 4.41 (dd, J = 7.5, 4.0 Hz, 1H), 4.17 (p, J = 6.8
Hz, 4H), 3.87 (dd, J = 11.3, 4.0 Hz, 1H), 3.68 (dd, J = 11.2, 7.4 Hz, 1H), 2.32 (s, 3H), 1.23 (p,
J=8.3, 6.5 Hz, 6H). *C NMR (126 MHz, CDCl,) & 146.6, 137.4, 137.0, 132.0, 129.6, 126.7,
113.6, 67.4, 62.9, 62.2, 59.9, 21.2, 14.6, 14.5. HRMS (ESI): [M+H]" calculated for
C1H2N30s": 402.2023, found 402.2027. [0]%s = -25.22 (¢ 1.0, CHCI;). HPLC (Chiralpak 1A
column), 70:30 hexanes: isopropanol, 1.0 mL/min; tz = 8.5 min (major), 15.2 min (minor), 97
ee. IR (cm™): f = 3433, 3350, 3284, 2961, 2920, 2853, 1718, 1685, 1519, 1252, 1070, 1016,
795.

COOEt

- COOEt
/@ (R)-AT (5 mol%) /@ /©/
+ - COOEt ————————~
Etooc CHCl,, 5A MS, 40 °C

(#)-1¢ d (0.6 eq) (S)-1¢
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
12 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAc,

5:1 to1:2) to give (S)-1c and (R)-3c.

(S)-2-(4-bromophenyl)-2-(phenylamino)ethan-1-ol ((S)-1c)

L0
@l“
H
Br

Light yellow oil, 20.1 mg, 45%. [a]®, = +13.28 (¢ 1.0, CHCI5). HPLC (Chiralpak IA column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 9.6 min (major), 11.1 min (minor), 93% ee.

(R)-diethyl-1-(4-((1-(4-bromophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxy
late ((R)-3c)
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COOEt

HO N. \-COOEt
o
N
H
Br

Light yellow oil, 43.0 mg, 46%. '"H NMR (400 MHz, CDClI;) §7.46 (d, J = 8.0 Hz, 2H), 7.24
(d, J =8.0 Hz, 2H), 7.12 (d, J = 8.3 Hz, 2H), 6.95 (s, 1H), 6.45 (d, J = 8.3 Hz, 2H), 4.40 (dd, J
=7.2,4.0 Hz, 1H), 4.19 (g, J = 6.9 Hz, 4H), 3.90 (dd, J = 11.3, 4.0 Hz, 1H), 3.69 (dd, J = 11.1,
7.1 Hz, 1H), 1.31 — 1.19 (m, 6H). **C NMR (126 MHz, CDCl5) § 139.2, 132.4, 132.1, 128.6,
121.6, 113.7, 67.2, 63.0, 62.3, 59.7, 14.6, 14.6. HRMS (ESI): [M+H]" calculated for
CaoH2sBrN;Os": 466.0972, found 466.0971. [0]*°p = -27.09 (c 1.0, CHCI;). HPLC (Chiralpak
IA column), 70:30 hexanes: isopropanol, 1.0 mL/min; tz = 9.7 min (major), 13.3 min (minor),

91% ee. IR (cm™): f = 3344, 2960, 2923, 2852, 1717, 1685, 1517, 1256, 1064, 1009, 793.

COOEt

@ _ RM-AT(moi%) /@ /O/ N~ COOE
+
EtOOC CHCl3, 5A MS, 40 °C

2d (0.6 eq)

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
13 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAc,

5:1 to1:2) to give (S)-1d and (R)-3d.

(S)-2-(phenylamino)-2-(4-(trifluoromethyl)phenyl)ethan-1-ol ((S)-1d)

HO :
N
H
F3C

Colorless oil, 22.4 mg, 40%. [a] ®°p = +1.86 (¢ 1.0, CHCIs). HPLC (Chiralpak IA column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 8.3 min (major), 9.0 min (minor), 94% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-(4-(trifluoromethyl)phenyl)ethyl)amino)phenyl)hydrazine-1,2

-dicarboxylate ((R)-3d)
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Colorless oil, 32 mg, 35%. *H NMR (500 MHz, CDCl3) & 7.59 (d, J = 7.9 Hz, 2H), 7.48 (d, J
= 8.0 Hz, 2H), 7.12 (s, 2H), 6.43 (d, J = 8.3 Hz, 2H), 4.49 (dd, J = 7.4, 4.0 Hz, 1H), 4.17 (p, J
= 6.7 Hz, 4H), 3.93 (dd, J = 11.3, 3.9 Hz, 1H), 3.71 (dd, J = 11.2, 7.1 Hz, 1H), 1.24 (t, ) = 7.1
Hz, 6H). *C NMR (126 MHz, CDCls) & 146.1, 144.5, 132.4, 130.0 (q, J = 32.6 Hz), 127.3,
125.9 (q, J = 3.6 Hz), 124.2 (q, J = 542.6 Hz), 120.5, 113.7, 67.1, 63.0, 62.3, 59.9, 14.6, 14.5.
F NMR (471 MHz, CDCl;) & -62.5. HRMS (ESI): [M+H]" calculated for C,HysFsNsOs":
456.1741, found 456.1739. [0] ®°p = -10.81 (c 1.0, CHCI;). HPLC (Chiralpak IC column),
50:50 hexanes:isopropanol, 1.0 mL/min; tz = 8.5 min (major), 11.2 min (minor), 87% ee. IR

(cm™): f = 3455, 3347, 3271, 2923, 2853, 1715, 1684, 1522, 1325, 1256, 1064, 834, 801, 760.

COOEt

HO HO HO N. _COOEt
/© N COOEt (AT (8 mol) /© /©/ \H/
Me + NN > Me .,
N EtooC™ N CHCl3, 5A MS, 40 °C N + Me N

(£)-1e 2d (0.6 eq) (S)-1e (R)-3e
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAc,

5:1 t01:2) to give (S)-1e and (R)-3e.

(S)-2-(phenylamino)-2-(m-tolyl)ethan-1-ol ((S)-1e)

HO
M
© N i
H

Yellow oil, 22.5 mg, 49%. [a]®p = +5.04 (c 1.0, CHCI;). HPLC (Chiralpak IA column), 90:10

hexanes: isopropanol, 1.0 mL/min; tg = 7.5 min (major), 8.7 min (minor), 96% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-(m-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3e)
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(FOOEt

HO N -COOEt
H
M y /©/
e N
H

Yellow oil, 35.4 mg, 44%. *H NMR (400 MHz, CDCls) & 7.25 — 7.06 (m, 6H), 6.51 (d, J =
8.8 Hz, 2H), 4.42 (dd, J = 7.1, 4.1 Hz, 1H), 4.19 (q, J = 6.6 Hz, 4H), 3.91 (dd, J = 11.2, 4.1
Hz, 1H), 3.73 (dd, J = 11.2, 7.0 Hz, 1H), 2.34 (s, 3H), 1.24 (q, J = 6.3, 5.7 Hz, 6H). *C NMR
(126 MHz, CDCI3) & 139.9, 138.7, 128.9, 128.7, 127.5, 123.9, 113.7, 67.4, 62.9, 62.2, 60.2,
21.7, 14.6, 14.6. HRMS (ESI): [M+H]" calculated for C,;HxN3Os: 402.2023, found
402.2021. [a]®p = -20.60 (c 1.0, CHCIs). HPLC (Chiralpak IA column), 70:30 hexanes:
isopropanol, 1.0 mL/min; tg = 10.4 min (major), 14.8 min (minor), 91% ee. IR (cm™): f =

3350, 3288, 2980, 2929, 2867, 1717, 1684, 1517, 1245, 1065, 1023, 755, 699.

COOEt

HO - COOEt
MGOOJ\H/C * Et00c N N-OO0H! 0:2:\ ;:SMZOI:; °c OJ\ @ -H\/Ieo\©j O
(1t 2d (0.6 eq) (S (R)-3f

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for

12 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1to0l:2) to give (S)-1f and (R)-3f.

(S)-2-(3-methoxyphenyl)-2-(phenylamino)ethan-1-ol ((S)-1f)

HO
eO /@
N
\©j\H

Yellow solid, 20.4 mg, 42%. [a]*°s = +4.60 (¢ 1.0, CHCI;). HPLC (Chiralpak 1A column),

90:10 hexanes:isopropanol, 1.0 mL/min; tz = 10.3 min (major), 12.9 min (minor), 92% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-(3-methoxyphenyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo
xylate ((R)-3f)

CIZOOEt

HO N\N/COOE’(
H
wo ., LT
e N
H
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Light yellow foam, 36.3 mg, 44%. 'H NMR (400 MHz, CDCl,) & 7.26 (t, J = 7.7Hz, 1H),
7.12 (m, 2H), 6.96 — 6.90 (m, 2H), 6.81 (dd, J = 8.2, 2.6 Hz, 1H), 6.53 (d, J = 8.5 Hz, 2H),
4.43 (d, 3 = 2.9 Hz, 1H), 4.19 (g, J = 7.1 Hz, 4H), 3.91 (d, J = 4.1 Hz, 1H), 3.78 (s, 3H), 1.25
(t, J = 7.1 Hz, 6H). *C NMR (126 MHz, CDCls) & 160.2, 141.9, 130.0, 119.2, 113.8, 112.9,
112.7, 67.4, 62.9, 62.3, 60.3, 55.3, 14.6, 14.6. HRMS (ESI): [M+H]" calculated for
Co1H2sN3O6": 418.1973, found 418.1967. [a]*’p = -19.00 (c 1.0, CHCIs). HPLC (Chiralpak IC
column), 50:50 hexanes: isopropanol, 1.0 mL/min; tg = 17.6 min (major), 22.1 min (minor),
89% ee. IR (cm™): f = 3459, 3357, 3279, 2925, 2869, 1714, 1682, 1519, 1251, 1068, 1030,

787, 700.

COOEt

@ _ RIAT(Gmol) /@ - COOEt
* E00c™ CHCl3, " CHCls, 5AMS, 40°C MS, 40 °C OJ /©

d (0.6 eq) (SHg (R)-3g
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
12 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAc,

5:1 t01:2) to give (S)-1g and (R)-3g.

(S)-2-(3-bromophenyl)-2-(phenylamino)ethan-1-ol ((S)-1g)

L0
Br\©j\N
H

Yellow solid, 23.2 mg, 40%. [a] ®°p = +6.60 (¢ 1.0, CHCI;). HPLC (Chiralpak 1A column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 8.5 min (major), 10.4 min (minor), 94% ee.

(R)-diethyl-1-(4-((1-(3-bromophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxy
late ((R)-30)

CIIOOEt

HO N\N/COOEt
Br ", /©/ H
N
@j :

Yellow solid, 40.9 mg, 44%. '"H NMR (500 MHz, CDCl;) & 7.33 — 7.26 (m, 1H), 7.16 — 7.03

(m, 4H), 6.95 (td, J = 8.4, 2.6 Hz, 1H), 6.44 (d, J = 8.4 Hz, 2H), 4.41 (dd, J = 7.4, 4.0 Hz, 1H),
22



4.17 (p, J = 6.6 Hz, 4H), 3.89 (dd, J = 11.3, 4.1 Hz, 1H), 3.68 (dd, J = 11.3, 7.2 Hz, 1H), 1.23
(g, J = 10.4, 8.8 Hz, 6H). *C NMR (126 MHz, CDCl3) & 143.0, 132.1, 130.8, 130.5, 129.8,
125.6, 123.0, 113.6, 67.1, 63.0, 62.3, 59.9, 14.6, 14.5. HRMS (ESI): [M+H]" calculated for
Ca0H2sBrN;Os': 466.0972, found 466.0981. [a]%p = -18.45 (c 1.0, CHCI;). HPLC (Chiralpak
IC column), 50:50 hexanes: isopropanol, 1.0 mL/min; tz = 11.2 min (major), 15.1 min (minor),
94% ee. IR (cm™): f = 3466, 3349, 3286, 2961, 2926, 2867, 1715, 1683, 1599, 1518, 1250,
1066, 1031, 782, 694.

HO COOE

FOJ\N/C * erooc NN OO 01(42: ;;51\/1":1:'4/; oc \@j\ /@ \@j /©/ oo
(#)-1h 2d (0.6 eq) (S-1h

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for

12 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1t01:2) to give (S)-1h and (R)-3h.

(S)-2-(3-fluorophenyl)-2-(phenylamino)ethan-1-ol ((S)-1h)

Se¥s

Colorless oil, 19.9 mg, 43%. [0]*p = +1.20 (c 1.0, CHCI3). HPLC (Chiralpak IA column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 8.4 min (major), 9.8 min (minor), 98% ee.

(R)-diethyl-1-(4-((1-(3-fluorophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3h)
COOEt

HO N\N/COOEt
F 0 /©/ H
N
H

Light yellow oil, 32.5 mg, 40%. '"H NMR (500 MHz, CDCl5) & 7.50 (s, 1H), 7.38 (d, J = 7.8
Hz, 1H), 7.30 — 7.01 (m, 5H), 6.41 (d, J = 8.3 Hz, 2H), 4.35 (dd, J = 7.7, 4.0 Hz, 1H), 4.16 (p,

J=7.1Hz, 4H), 3.83 (dd, J = 11.3, 4.0 Hz, 1H), 3.62 (dd, J = 11.3, 7.5 Hz, 1H), 1.30 — 1.11
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(m, 6H). *C NMR (126 MHz, CDCls) & 163.3 (d, J = 246.6 Hz), 143.2 (d, J = 6.3 Hz), 132.2,
130.5 (d, J = 8.1 Hz), 122.5 (d, J = 2.8 Hz), 114.7 (d, J = 21.2 Hz), 113.8 (d, J = 21.9 Hz),
113.6, 67.1, 63.0, 62.3, 59.9, 59.9, 14.6, 14.5.°F NMR (471 MHz, CDCl;) & -112.4. HRMS
(ESI): [M+H]" calculated for C,H,sFN3Os": 406.1773, found 406.1779. [a]*’5 = -15.56 (c 1.0,
CHCI3). HPLC (Chiralpak IC column), 50:50 hexanes: isopropanol, 1.0 mL/min; tg = 10.9
min (major), 14.4 min (minor), 95% ee. IR (cm™): f = 3424, 3347, 3287, 2980, 2929, 2868,
1717, 1684, 1518, 1307, 1244, 1067, 783, 695.

COOEt

@ _cooe _ (RHAT(5mol%) /@ /@/ n-COCE
.
Et0oc™ CHCla, T CHCI, 5AMS, 40°C
Me
i

2d (0.6 eq)

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
14 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1to01:2) to give (S)-liand (R)-3i.

(S)-2-(phenylamino)-2-(o-tolyl)ethan-1-ol ((S)-1i)

HO ::
[ :I N
H
Me

Colorless foam, 19.0 mg, 42%. [0]%°p = +13.28 (¢ 1.0, CHCI,). HPLC (Chiralpak IA column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 7.8 min (major), 9.7 min (minor), 99% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3i)

QOOB

HO N.-COOEt
Y =
“'N
H
Me

Yellow solid, 34.6 mg, 43%. "H NMR (500 MHz, CDCls) 7.37 (dd, J = 6.9, 1.9 Hz, 1H), 7.21
—7.01 (m, 6H), 6.39 (dd, J = 8.5, 5.5 Hz, 2H), 4.65 (dt, J = 7.9, 4.1 Hz, 1H), 4.17 (9, J = 7.9,

7.2 Hz, 4H), 3.85 (ddd, J = 11.0, 6.8, 3.8 Hz, 1H), 3.63 (dt, J = 11.1, 7.5 Hz, 1H), 2.43 (d, J =
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2.3 Hz, 3H), 1.32 — 1.13 (m, 6H). *C NMR (126 MHz, CDCl,) & 137.7, 135.3, 131.9, 130.9,
129.3, 128.6, 127.5, 126.6, 126.1, 113.4, 65.6, 62.9, 62.2, 56.6, 19.2, 14.6, 14.5. HRMS (ESI):
[M+H]" calculated for CyHpsN3Os' : 402.2023, found 402.2023. [a]®p = -4.90 (c 1.0, CHCI,).
HPLC (Chiralpak IA column), 70:30 hexanes: isopropanol, 1.0 mL/min; tz = 11.4 min (major),
14.9 min (minor), 96% ee. IR (cm™): f = 3464, 3370, 3267, 2980, 2926, 1715, 1683, 1610,
1520, 1329, 1252, 1068, 1033, 753.

COOEt

HO.
- COOE
. Ns .
OO N EtooC™ N CHCl, T CHCL, 5AMS, 40°C

(*)-1j 2d (0.6 eq) (R)-3j
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1t01:2) to give (S)-1j and (R)-3j.

(S)-2-(naphthalen-2-yl)-2-(phenylamino)ethan-1-ol ((S)-1j)

oA

White solid, 23.1 mg, 44%. [a]*°p = +29.20 (c 1.0, CHCI3). HPLC (Chiralpak IB column),

70:30 hexanes: isopropanol, 1.0 mL/min; tzg = 8.1 min (major), 10.5 min (minor), 90% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-(naphthalen-2-yl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate ((R)-3j)
COOEt

HO N\N/COOEt
“j H
pe
SOh

White solid, 35.8 mg, 41%. *H NMR (500 MHz, CDCly) & 7.84 — 7.75 (m, 4H), 7.46 (dt, J =
7.8, 2.1 Hz, 3H), 7.15 — 6.93 (m, 3H), 6.50 (d, J = 8.6 Hz, 2H), 4.57 (dd, J = 7.5, 4.1 Hz, 1H),
4.15 (t, J = 7.6 Hz, 4H), 3.95 (dd, J = 11.4, 4.0 Hz, 1H), 3.76 (dd, J = 11.3, 7.3 Hz, 1H), 1.21
(t, J = 7.2 Hz, 6H). *C NMR (126 MHz, CDCl) § 146.6, 137.7, 133.5, 133.1, 132.0, 128.8,

128.0, 127.8, 126.3, 126.0, 125.7, 124.8, 113.7, 67.2, 62.9, 62.2, 60.4, 14.5, 14.5. HRMS
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(ESI): [M+H]" calculated for C,sHsNsOs": 438.2023, found 438.2029. [o] b = -17.16 (c 1.0,
CHCl3). HPLC (Chiralpak IC column), 60:40 hexanes:isopropanol, 1.0 mL/min; tg = 26.3 min
(major), 36.2 min (minor), 96% ee. IR (cm™): f = 3364, 2960, 2920, 2850, 1701, 1625, 1521,
1330, 1256, 1060, 1026, 798, 756, 700.

COOEt
HO _COOEt
P e e DL, DO
(211K 2d (0.6 eq) (SH1k (R)-3k
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
10 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1t01:2) to give (S)-1k and (R)-3k.

(S)-2-phenyl-2-(m-tolylamino)ethan-1-ol ((S)-1Kk)

HO ::
[ j‘ N Me
"

White solid, 16.6 mg, 36%. [a] *° = +10.05 (¢ 1.0, CHCI5). HPLC (Chiralpak IA column),

95:5 hexanes: isopropanol, 1.0 mL/min; tg = 9.6 min (major), 11.6 min (minor), 89% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)amino)-2-methylphenyl)hydrazine-1,2-dicarboxyl
ate ((R)-3k)

?OOH

HO N\N/COOEt
©j o
“N Me
H

Light yellow solid, 31.8 mg, 40%. ‘"H NMR (400 MHz, CDCls) & 7.46 — 7.14 (m, 6H), 6.85 (d,
J = 7.8 Hz, 2H), 6.30 (s, 1H), 4.51 (s, 1H), 4.34 — 4.16 (m, 4H), 3.82 (dd, J = 21.5, 10.8 Hz,
2H), 2.17 (s, 3H), 1.30 (g, J = 8.3, 6.5 Hz, 6H). *C NMR (101 MHz, CDCls) & 140.5, 130.8,
128.7, 128.6, 127.5, 126.8, 112.6, 63.5, 63.1, 62.5, 53.6, 20.2, 14.7, 14.5. HRMS (ESI):
[M+H]* calculated for C,H,sNsOs": 402.2023, found 402.2027. [0]%°p = -8.80 (¢ 1.0, CHCI,).

HPLC (Chiralpak 1A column), 70:30 hexanes: isopropanol, 1.0 mL/min; tg = 9.2 min (major),
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12.5 min (minor), 88% ee. IR (cm™): f = 3376, 2979, 2929, 2870, 1700, 1606, 1558, 1509,
1326, 1234, 1069, 752, 697.

COOEt

HO - COOEt
(R) -A7 (5 mol%)
+ rooc Noy-COOEt ———————
u OMe CHCl3, 5A MS, 40 °C OMe

()11 2d (0.6 eq) (S)-1 (R)-31
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
2 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAC,

5:1t01:2) to give (S)-11 and (R)-3l.

(S)-2-((3-methoxyphenyl)amino)-2-phenylethan-1-ol ((S)-11)

HO :
[ j N OMe
H

Colorless oil, 21.4 mg, 44%. [a] ®p = +3.44 (c 1.0, CHCIs). HPLC (Chiralpak 1B column),

60:40 hexanes: isopropanol, 1.0 mL/min; tg = 5.2 min (major), 11.4 min (minor), 96% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)amino)-2-methoxyphenyl)hydrazine-1,2-dicarbox
ylate ((R)-3I)

White solid, 33.2 mg, 40%. *H NMR (500 MHz, CDCl5) & 7.33 (m, 4H), 7.22 — 6.95 (m, 2H),
6.11 — 5.96 (m, 2H), 4.93 (s, 1H), 4.42 (s, 1H), 4.13 (dq, J = 23.1, 7.7, 7.2 Hz, 4H), 3.86 (d, J
= 11.1 Hz, 1H), 3.67 (t, J = 9.5 Hz, 1H), 3.57 (s, 3H), 2.77 (s, 1H), 1.36 — 1.01 (m, 6H). **C
NMR (126 MHz, CDCly) 4 155.2, 149.1, 140.3, 130.2, 128.8, 127.7, 126.7, 120.3, 105.1, 97.3,
67.2, 62.7, 61.9, 60.4, 55.2, 14.5, 14.4. HRMS (ESI): [M+H]" calculated for CyHN3sOg':
418.1973, found 418.1978. [0] *°p = -14.44 (c 1.0, CHCI;). HPLC (Chiralpak IA column),
70:30 hexanes:isopropanol, 1.0 mL/min; tz = 10.8 min (major), 13.4 min (minor), 94% ee. IR
(cm™): f = 3376, 2979, 2929, 2870, 1699, 1611, 1558, 1518, 1328, 1266, 1061, 1033, 752,

701.
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COOEt
HO _COOEt
e et 2 IO DO
(£)-1m 2d (0.6 eq) (S)1m (R)-3m
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
14 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAcC,

5:1 t01:2) to give (S)-1m and (R)-3m.

(S)-2-((3-chlorophenyl)amino)-2-phenylethan-1-ol ((S)-1m)

L
N Cl

H

Colorless oil, 22.3 mg, 45%. [a] ®p = +8.90 (¢ 1.0, CHCIs). HPLC (Chiralpak 1B column),

80:20 hexanes:isopropanol, 1.0 mL/min; tg = 7.6 min (major), 9.7 min (minor), 91% ee.

(R)-diethyl-1-(2-chloro-4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3m)
COOEt

HO N\N/COOEt
. H
“N cl
H

Light yellow oil, 33.7 mg, 40%. *H NMR (500 MHz, CDCl;) & 7.40 — 7.27 (m, 5H), 7.05 (s,
1H), 6.48 (dd, J = 67.3, 7.7 Hz, 2H), 4.85 (s, 1H), 4.49 — 4.38 (m, 1H), 4.27 — 4.05 (m, 4H),
3.94 (d, J = 10.3 Hz, 1H), 3.75 (dd, J = 11.1, 6.8 Hz, 1H), 1.31 — 1.14 (m, 6H). *C NMR (126
MHz, CDCl;) § 156.3, 148.5, 139.4, 132.9, 131.1, 129.1, 128.7, 128.1, 128.0, 126.8, 113.7,
67.3, 63.2, 63.1, 62.2, 59.9, 14.6, 14.5. HRMS (ESI): [M+H]" calculated for C;0H2sCIN;Os":
422.1477, found 422.1469. [a]> = -19.30 (¢ 1.0, CHCIs). HPLC (Chiralpak IA column),
70:30 hexanes: isopropanol, 1.0 mL/min; tz = 9.6 min (major), 12.9 min (minor), 96% ee. IR

(cm™): f = 3365, 2979, 2924, 2853, 1701, 1603, 1509, 1326, 1234, 1073, 1026, 752, 700.
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o COOE
+ Ns o
N F 7 EOOCT N CHCl,, " CHCl,, 5AMS, 40°C
(£)-1n 2d (0.6 eq) (S)1n

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
16 h and the mixture was purified by flash column chromatography (petroleum ether:EtOAc,

5:1 to1:2) to give (S)-1n and (R)-3n.

(S)-2-((3-fluorophenyl)amino)-2-phenylethan-1-ol ((S)-1n)

O

Colorless oil, 17.1 mg, 37%. [0]*°s = (¢ 1.0, CHCI;). HPLC (Chiralpak IB column), 80:20

hexanes:isopropanol, 1.0 mL/min; tzg = 6.9 min (major), 9.1 min (minor), 79% ee.

(R)-diethyl-1-(2-fluoro-4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl
ate ((R)-3n)

QJQ

Colorless oil, 33.3 mg, 41%. *H NMR (500 MHz, CDCls) § 7.39 — 7.27 (m, 5H), 7.09 (dd, J =

COOEt
N .COOEt

19.8, 10.0 Hz, 1H), 6.32 — 6.14 (m, 2H), 4.94 (s, 1H), 4.40 (t, J = 5.5 Hz, 1H), 4.17 (dd, J =
17.7,10.5 Hz, 4H), 3.90 (dd, J = 11.5, 4.0 Hz, 1H), 3.78 — 3.62 (m, 1H), 1.35 — 1.10 (m, 6H).
3C NMR (126 MHz, CDCl5) & 149.1, 149.0, 139.5, 130.1, 129.0, 127.9, 126.8, 118.8, 109.5,
100.5, 62.2, 60.1, 14.5, 14.5. "*F NMR (471 MHz, CDCl3) § -121.5. HRMS (ESI): [M+H]"
calculated for ChoH,sFN3Os™: 406.1773, found 406.1763. [a] ®p = -13.34 (¢ 1.0, CHCI,).
HPLC (Chiralpak 1A column), 70:30 hexanes: isopropanol, 1.0 mL/min; tz = 10.9 min (major),
12.8 min (minor), 91% ee. IR (cm™): f = 3368, 2981, 2927, 1701, 1625, 1520, 1331, 1234,

1061, 751, 702.
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COOEt

|
HO,, Me/@ (R)-AT (5 mol%) HO,,. Mj@ HO. Me/©/N\N,COOEt
_N; .COOEt ——MMM M — » H
.
N EtOOC™ 'N CHCl,, 5 AMS N * “IN
H H H
40°C

2d (0.6 eq)

(#)-10 (15,2R)-10 30

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to

give 1o and 3o.

(1S,2R)-1-phenyl-1-(phenylamino)propan-2-ol ((1S,2R)-10)
HO,, _Me :
N
H

Colorless oil, 19.0 mg, 42%. [0]*> = +11.98 (c 1.0, CHCI;). HPLC (Chiralpak IA column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 7.0 min (major), 10.5 min (minor), 90% ee.

diethyl-1-(4-(((1R,2S)-2-hydroxy-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(R-30)
COOEt

HO__Me N \N/COOEt
H

N

White solid, 33.7 mg, 42%. *H NMR (500 MHz, CDCl,) & 7.33 (d, J = 4.6 Hz, 4H), 7.30 —
7.27 (m, 1H), 7.10 (s, 2H), 6.92 (s, 1H), 6.47 (d, J = 8.3 Hz, 2H), 4.75 (s, 1H), 4.32 (d, J = 4.0
Hz, 1H), 4.17 (t, J = 7.2 Hz, 5H), 1.60 (s, 1H), 1.23 (dt, J = 14.1, 6.9 Hz, 6H), 1.12 (d, J = 6.4
Hz, 3H). ®C NMR (126 MHz, CDCl;) & 146.3, 138.7, 132.0, 128.8, 127.9, 127.8, 113.4, 70.7,
63.3, 62.9, 62.2, 19.7, 14.6, 14.6. HRMS(ESI) calculated for Cy;HsN;05 [M+H]": 402.2023,
found 402.2017. [a] ®p = -18.51 (¢ 1.0, CHCI5). HPLC (Chiralpak IA column), 60:40 hexanes:
isopropanol, 1.0 mL/min; tg = 8.4 min (major), 16.9 min (minor), 95% ee. IR (cm-1): f =3294,
2980, 2932, 1700, 1516, 1232, 1061, 749.
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COOEt

HO, E
0., Bt (j N coon RYATGEmoI%) (j/ ~COOEt
+ Ng
N Et00C™ N CHCly, 5 CHCl 5AMS @
40°C

@)-1p 2d (06 eq) (18,2R)-1p
The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to

give 1p and 3p.

(1S,2R)-1-phenyl-1-(phenylamino)butan-2-ol ((1S,2R)-1p)

HO,, Et/©

N
H

Colorless solid, 20.5 mg, 43%. [a]*’p = +5.24 (c 1.0, CHCI;). HPLC (Chiralpak 1B column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 7.5 min (major), 13.1 min (minor), 88% ee.

diethyl-1-(4-(((1R,2S)-2-hydroxy-1-phenylbutyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(3p)

CIEOOEt

HO Et N \N/COOEt
) H
N
H

White solid, 37.5 mg, 45%. *H NMR (500 MHz, CDCl5) & 7.33 (d, J = 4.4 Hz, 4H), 7.09 (s,
2H), 6.95 (s, 1H), 6.47 (d, J = 8.3 Hz, 2H), 4.37 (d, J = 3.7 Hz, 1H), 4.18 (p, J = 7.0 Hz, 4H),
3.85 (dt, J = 8.6, 4.2 Hz, 1H), 1.25 (td, J = 16.0, 15.6, 8.0 Hz, 8H), 0.98 (t, J = 7.4 Hz, 3H).
3C NMR (126 MHz, CDCl,) & 146.2, 138.8, 131.8, 128.7, 127.9, 127.8, 113.3, 76.3, 62.9,
62.2, 62.0, 26.9, 14.6, 14.6, 10.6. HRMS(ESI) calculated for Cy,H3N;Os [M+H]": 416.2180,
found 416.2177. [a] ®p = -33.53 (¢ 1.0, CHCI;). HPLC (Chiralpak 1A column), 70:30 hexanes:
isopropanol, 1.0 mL/min; tg = 7.8 min (major), 10.1 min (minor), 94% ee. IR (cm™): f = 3290,
2962, 2929, 1701, 1516, 1298, 1230, 1060, 798, 753, 703.
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COO Et

HO, _iP
e ’(j N coopt _ (RYATGmoe) @ ( ]/ ~COOE
+ Ns o
N Eooc™ N T CHowsAMS
40°C

2d (0.6 eq)

(#)-1q (1S,2R)>1q

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to

give (1S,2R)-1q and 3q.

(1S,2R)-3-methyl-1-phenyl-1-(phenylamino)butan-2-ol ((1S,2R)-1q)

HO/,' IP/T'©
N
©):H

Colorless solid, 25.6 mg, 50%. [0] “% = -16.87 (c 1.0, CHCI3). HPLC (Chiralpak 1B column),

90:10 hexanes: isopropanol, 1.0 mL/min; tg = 9.8 min (major), 11.8 min (minor), 94% ee.

diethyl-1-(4-(((1R,2S)-2-hydroxy-3-methyl-1-phenylbutyl)amino)phenyl)hydrazine-1,2-dicar
boxylate (3q)

CIEOOEt

HO iPr N\N/COOEt
) H
N
H

White solid, 37.1 mg, 43%. *H NMR (400 MHz, CDCls) § 7.34-7.27 (m, 5H), 7.10 (d, J = 8.4
Hz, 2H), 6.89 (s, 1H), 6.49 (d, J = 8.4 Hz, 2H), 4.51 (d, J = 3.9 Hz, 1H), 4.18 (g, J = 7.1 Hz,
4H), 3.57 (dd, J = 8.1, 4.0 Hz, 1H), 1.52 (g, J = 6.9 Hz, 1H), 1.29 — 1.20 (m, 6H), 1.06 (d, J =
6.7 Hz, 3H), 0.95 (d, J = 6.6 Hz, 3H). *C NMR (101 MHz, CDCl;) & 138.9, 132.0, 128.8,
128.2, 127.9, 113.3, 79.9, 62.9, 59.7, 30.7, 19.9, 18.3, 14.6, 14.6. HRMS(ESI) calculated for
CH3N30s [M+H]": 430.2336, found 430.2344. [o] ©p = -22.20 (¢ 1.0, CHCls). HPLC
(Chiralpak 1B column), 60:40 hexanes: isopropanol, 1.0 mL/min; tg = 6.8 min (major), 11.0

min (minor), 85% ee. IR (cm™): f = 3296, 2980, 1701, 1516, 1375, 1229, 1060, 750.
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COOEt

HO._Me HOL_Me HO,, _Me ‘
Ne COOEt (R)-AT7 (5 mol%) @ - N -COCEt
Ne . e hme
N + Etooc” N o B AM N + " H
N CHCl3, 5 AMS N N
40°C

@)-1r 2d (0.6 eq) (1S,28)-1r 3r

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to

give (1S,25)-1r and 3r.
(1S,2S)-1-phenyl-1-(phenylamino)propan-2-ol ((1S,2S)-1r)
HO Mj@
©I :
H
Colorless solid, 18.0 mg, 40%. [a] °, = +26.49 (¢ 1.0, CHCIs). HPLC (Chiralpak IA column),

95:5 hexanes: isopropanol, 1.0 mL/min; tg = 11.5 min (major), 13.4 min (minor), 92% ee.

diethyl-1-(4-(((1R,2R)-2-hydroxy-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarboxylate
3r)

CIJOOEt

N. . Et
N COO
H

White solid, 36.9 mg, 46%. ‘H NMR (500 MHz, CDCls) & 7.32 (d, J = 5.3 Hz, 4H), 7.25 (s,
1H), 7.11 (s, 2H), 6.89 (s, 1H), 6.51 (t, J = 6.9 Hz, 2H), 4.18 (d, J = 6.7 Hz, 5H), 4.00 (q, J =
6.0 Hz, 1H), 1.24 (dd, J = 13.1, 7.5 Hz, 9H). *C NMR (126 MHz, CDCl;) 5 146.6, 141.1,
132.1, 129.0, 127.8, 127.1, 113.7, 72.0, 64.4, 62.9, 62.2, 20.3, 14.6, 14.6. HRMS(ESI)
calculated for CyH,N30s [M+H]": 402.2023, found 402.2018. [a] *5 = -13.58 (¢ 1.0, CHCIs).
HPLC (Chiralpak 1B column), 50:50 hexanes: isopropanol, 1.0 mL/min; tg = 8.3 min (major),
15.8 min (minor), 94% ee. IR (cm™): f = 3391, 3032, 2919, 2864, 1752, 1706, 1616, 1516,

1255, 1067, 1025, 751.

OH |,

oH |, oH |,
H (R)-AT (5 mol%) N N
Ns COOBt — = +
T E0OCT TN CHCl3, 5 AMS \© O \©\ N
3 N COOEt
(

)
40°C COOEt

(£)-1s 2d (0.6 eq) 1R,2R)-1s 3s
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The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40 <C for
11 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to

give (1S,2S)-1s and 3s.

(1R,2R)-2-(phenylamino)cyclohexan-1-ol ((1R,2R))-1s)

@ O
Colorless solid, 16.4 mg, 43%. [a]*, = -30.68 (¢ 1.0, CHCI5;). HPLC (Chiralpak IG column),
90:10 hexanes: isopropanol, 1.0 mL/min; tz = 10.4 min (major), 12.5 min (minor), 80% ee.

The absolute configuration of (1R,2R))-1s was determined by comparison of the optical

rotation with the literature®.

diethyl-1-(4-(((1S,2S)-2-hydroxycyclohexyl)amino)phenyl)hydrazine-1,2-dicarboxylate (3s)

g
N~ “COOEt

I
COOEt

OH

e

White solid, 33.7 mg, 46%. *H NMR (500 MHz, CDCl5) § 7.17 (d, J = 13.4 Hz, 2H), 6.63 (d,

H
N

J =8.3Hz, 2H), 4.20 (q, J = 7.1 Hz, 4H), 3.40 — 3.28 (m, 1H), 3.11 (d, J = 10.9 Hz, 1H), 2.09
(d, J = 12.5 Hz, 2H), 1.73 (dd, J = 30.8, 8.9 Hz, 2H), 1.45 — 1.16 (m, 11H), 1.04 (d, J = 11.9
Hz, 1H). *C NMR (126 MHz, CDCls) & 156.5, 147.0, 132.6, 114.0, 62.9, 62.2, 60.3, 33.3,
31.7, 25.0, 24.4, 14.6, 14.6. HRMS(ESI) calculated for Cy;HsN3sO5 [M+H]": 366.2023, found
366.2025. [a] ®°p = -26.60 (¢ 1.0, CHCIs). HPLC (Chiralpak 1B column), 50:50 hexanes:
isopropanol, 1.0 mL/min; tz = 8.4 min (major), 22.6 min (minor), 78% ee. IR (cm™): f = 3334,

2980, 2932, 2858, 1700, 1516, 1323, 1236, 1063, 751.

Kinetic resolution of racemic 4a

Cbz
/N:N
)\/Z: (R)-A7 (5 mol%) /\/NH + Ph \©\
Ph CHClj, -60 °C - NHCbz
(+)-4a s=20 (S)-4a, 38%, 86% ee  5a, 41%, 76% ee CP?
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To a solution of racemic substrate 4a (0.2 mmol, 42.6 mg), CPA catalyst (R)-A7 (10.0 mg, 5
mol%) in 1mL of dry CHCIl; was added activated 5 A MS (100 mg) at room temperature.
After cooling the mixture to -60 °C, a solution of 2a (10.4 mg, 0.12 mmol, 0.6 equiv.) in dry
CHCI; (1 mL) was added slowly. After completion of the reaction as monitored by HPLC
analysis on a chiral stationary phase, EtsN was injected to quench the reaction, filtered
through Celite and concentrated under vacuum to give a residue, which was purified by
column chromatography (petroleum ether: EtOAc, 5:1 to 1:2) to give the recovered (S)-4a

and products (R)-5a.

(S)-1-phenyl-2-(phenylamino)ethan-1-ol ((S)-4a)

OH I|3h
NH

Ph

Colorless oil, 16.2 mg, 38%. *H NMR (400 MHz, CDCls) § 7.50 — 7.29 (m, 5H), 7.21 (t, J =
7.8 Hz, 2H), 6.77 (t, J = 7.3 Hz, 1H), 6.69 (d, J = 8.0 Hz, 2H), 4.92 (dd, J = 8.6, 3.9 Hz, 1H),
3.43 (dd, J = 13.1, 3.9 Hz, 1H), 3.30 (dd, J = 13.1, 8.6 Hz, 1H). **C NMR (101 MHz, CDCl5)
0 148.0, 142.1, 129.5, 128.8, 128.1, 126.0, 118.3, 113.6, 72.6, 51.9. HRMS(ESI) calculated
for C.H:1gNO [M+H]": 214.1226, found 214.1233. [a] ®, = -5.00 (c 1.0, Acetone). HPLC
(Chiralpak IA column), 90:10 hexanes: isopropanol, 1.0 mL/min; tz = 11.1 min (major), 13.5

min (minor), 86% ee. The absolute configuration of (S)-4a was determined by comparison of

the optical rotation with the literature®.

(R)-dibenzyl-1-(4-((2-hydroxy-2-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate (5a)
oH 4

phe >N
N NHCbz

Cbz
White solid, 42.1 mg, 41%. 'H NMR (500 MHz, CDCls) 6 7.42 — 7.16 (m, 17H), 6.58 (d, J =

8.3 Hz, 2H), 5.16 (d, J = 16.2 Hz, 4H), 4.88 (dd, J = 8.7, 3.8 Hz, 1H), 3.37 (dd, J = 13.1, 3.9
Hz, 1H), 3.26 (dd, J = 13.2, 8.6 Hz, 1H). *C NMR (126 MHz, CDCls) & 164.4, 156.3, 142.0,
136.0, 135.6, 132.1, 129.8, 128.8, 128.7, 128.6, 128.5, 128.3, 128.2, 126.0, 126.0, 124.7,

113.3, 72.5, 68.4, 67.9, 51.8. HRMS(ESI) calculated for CzH3N3;Os [M+H]": 512.2180,
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found 512.2201. [a] ®p = +8.18 (¢ 1.0, CHCI3). HPLC (Chiralpak IC column), 40:60 hexanes:

isopropanol, 0.5 mL/min; tg = 32.4 min (major), 36.4 min (minor), 75% ee.

Control experiments

(FOOR
N. .COOR
g O W
Me.
© N standard conditions Me\N + Me‘N (a)
OH =
Ph)\/ s Ph/\/OH R/'\/OH
s=1.
(¢)-6a (S)-6a 7a
46%, 12% ee 43%, 8% ee
(T‘,OOR
N. .COOR
N
H
HN standard conditions HN HN (b)
) +
o. :
Ph Me ph > e R/'\/O‘Me
(+)-6b s=11 (S)-6b 7b
49%, 72% ee 49%, 68% ee
COOEt
HO . HO HO N., .COOEt
vqpooon _EATETH [ orh
N T EOOCTN CHCly, 5A MS, 40 °C N * N
Me Me Me
(+)-6a 2d (0.6 eq) (S)-6a (R)-7a

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40<C for
28 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to
give 6a and 7a.

(S)-2-(methyl(phenyl)amino)-2-phenylethan-1-ol (S-6a)

S

Yellow oil, 21.0 mg, 46%. *H NMR (500 MHz, CDCls) & 7.40 — 7.28 (m, 5H), 7.21 — 7.15 (m,
2H), 6.98 (d, J = 8.2 Hz, 2H), 6.87 (t, J = 7.3 Hz, 1H), 5.13 (dd, J = 8.7, 6.0 Hz, 1H), 4.20 —
4.09 (m, 2H), 2.76 (s, 3H). *C NMR (126 MHz, CDCl3) & 151.1, 137.6, 129.3, 128.6, 127.6,
127.2,118.2, 114.6, 64.4, 61.7, 32.1. HRMS(ESI) calculated for Ci5HigNO [M+H]": 228.1383,
found 228.1383. HPLC (Chiralpak IB column), 80:20 hexanes: isopropanol, 1.0 mL/min; tg =

8.6 min (major), 11.7 min (minor), 8% ee.

(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)(methyl)amino)phenyl)hydrazine-1,2-dicarboxyla

te (R-7a)
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Yellow oil, 34.6 mg, 43%. *H NMR (500 MHz, CDCls) § 7.30 (dt, J = 13.9, 6.8 Hz, 5H), 7.15
(d, J=7.5Hz, 2H), 7.02 (s, 1H), 6.87 (d, J = 8.5 Hz, 2H), 5.07 (t, J = 7.3 Hz, 1H), 4.22 (p, J
= 7.3 Hz, 4H), 4.13 (d, J = 7.2 Hz, 2H), 2.74 (s, 3H), 1.27 (g, J = 7.0 Hz, 6H). **C NMR (126
MHz, CDCly) 6 156.5, 149.9, 137.5, 129.4, 128.8, 127.8, 127.2, 114.2, 64.5, 63.0, 62.3, 61.9,
32.4, 14.6, 14.6. HRMS(ESI) calculated for CyHsN3Os [M+H]": 402.2023, found 402.2027.
HPLC (Chiralpak IB column), 60:40 hexanes: isopropanol, 1.0 mL/min; tz = 12.0 min (major),

15.8 min (minor), 8% ee.

© t
D o e DD DO
(£)-6b 2d (0.6 eq) (Sy-6b (R)-Tb

The reaction was performed on 0.2 mmol scale with (R)-A7 (5 mol%) as catalyst at 40<C for

16 h and the mixture was separated by flash column (petroleum ether : EtOAc 5:1 then 1:2) to

give 6b and 7b.

(S)-N-(2-methoxy-1-phenylethyl)aniline (S-6b)

>

Yellow oil, 22.4 mg, 49%. '"H NMR (500 MHz, CDCls) & 7.49 — 7.44 (m, 2H), 7.42 — 7.35 (m,
2H), 7.13 (tt, J = 8.7, 1.7 Hz, 2H), 6.72 (tdd, J = 7.3, 2.4, 1.2 Hz, 1H), 6.63 — 6.55 (m, 2H),
4.66 (s, 1H), 4.58 (dt, J = 8.1, 3.3 Hz, 1H), 3.67 (ddd, J = 10.1, 4.0, 2.1 Hz, 1H), 3.58 (tt, J =
9.8, 1.6 Hz, 1H), 3.44 (d, J = 1.8 Hz, 3H). **C NMR (126 MHz, CDCl,) 5 147.7, 140.7, 129.1,
128.8, 127.5, 126.8, 117.7, 114.0, 58.8, 57.9. HRMS(ESI) calculated for Ci5HigNO [M+H]™:
228.1383, found 228.1388. HPLC (Chiralpak 1B column), 95:5 hexanes: isopropanol, 1.0

mL/min; tz = 6.7 min (major), 7.1 min (minor), 72% ee.

(R)-diethyl-1-(4-((2-methoxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(R-7b)
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COOEt

|
MeO N.-COOEt
pen
~
H

White solid, 39.0 mg, 49%. *H NMR (500 MHz, CDCly) & 7.43 — 7.27 (m, 4H), 7.22 — 6.91
(m, 3H), 6.46 (d, J = 8.6 Hz, 2H), 4.49 (dd, J = 8.6, 4.0 Hz, 1H), 4.21 — 4.13 (m, 4H), 3.61
(dd, J = 10.0, 4.1 Hz, 1H), 3.52 (t, J = 9.3 Hz, 1H), 3.38 (s, 3H), 1.24 (dq, J = 15.8, 7.9, 7.4
Hz, 6H). *C NMR (126 MHz, CDCl5) § 140.4, 132.1, 128.8, 127.6, 126.8, 113.7, 76.9, 62.8,
62.1, 58.8, 58.0, 14.6, 14.5. HRMS(ESI) calculated for CyHzsN;O5 [M+H]": 402.2023, found
402.2030. HPLC (Chiralpak IB column), 60:40 hexanes: isopropanol, 1.0 mL/min; tg = 11.2

min (major), 12.8 min (minor), 68% ee.

1 mmol-scale kinetic resolution of racemic 2-amino alcohol 1a

COOEt
Ho HO HO N. _COOEt
O (R)-AT (5 mol%) @ /@/ N7
_Ns; _.COOEf —————————————> + H
N * Et00C” N CHCly, 5A MS, 40 °C N N
H H
(#)-1a 2d s =143 (S)-1a (R)-3a
1 mmol 0.6 eq 49%, 88% ee 45%, 96% ee

To a 50 mL flask containing a magnetic stir bar was added racemic 1a (213 mg, 1.0 mmol, 1
equiv.), CPA catalyst (R)-A7 (49.7 mg, 0.05 mmol, 5 mol%) and activated 5 A MS (400 mg)
under inert atmosphere. After adding the solution of DEAD (104.4 mg, 0.6 mmol, 0.6 equiv.)
in dry CHCI; (10 mL) using a syringe, the reaction was warmed to 40 °C. After stirring for
another 14 hours at 40 °C, the reaction mixture was cooled to rt, filtered and concentrated
under vacuum to give the residue, which was purified by column chromatography (petroleum
ether:EtOAc, 3:1 to 2:3) to give recovered (S)-1a (104 mg, 49%, 88% ee) and product (R)-3a

(173 mg, 45%, 96% ee, s = 143).

Derivatizations of chiral products

(R)-2-phenyl-2-(phenylamino)ethan-1-ol ((R)-1a)

38



COOEt

|
HO N, -COOE HO
/©/ N KOM, EtOH, H,0 /@
"’N "/N
H H

80 °C, overnnight

(R)-3a (R)-1a
96% e 82% vyield
o
96% ee

To the solution of (R)-3a (38.7 mg, 0.1 mmol, 96% ee) in ethanol/H,O (2 mL/0.5 mL) was
added KOH (58 mg, 1 mmol, 10 equiv.) at rt. The reaction mixture was the allowed to warm
to 80 °C and stirred overnight. After completion of this reaction as monitored by TLC
analysis, the mixture was cooled to room temperature, diluted with EtOAc and washed with
brine. The organic layer was dried over Na,SO,, filtered and concentrated under vacuum to
give a residue, which was purified by column chromatography ((petroleum ether:EtOAc = 3:1)

to afford (R)-1a (17.4 mg, 82%, 96% ee).

References
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2017, 359, 3990.

[2] N. C. Mamillapalli and G. Sekar, Chem. Eur. J., 2015, 21, 18584-18588.
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HPLC traces

(S)-2-phenyl-2-(phenylamino)ethan-1-ol (S-1a)

.0
N
H
VWD1 B, Wavelength=254 nm [D:\Dats Mew\GZ\20 190528 2019-05-29 20-14-46\GZ-6-115-18" | |~
mALl— ]
E o)
= [
2000 — =
- III%
1750—
1500—
1250—
1000—
TED—
500—
250—
D_: L I
B T T T T | T T T T T | T T T | T I.
[:] E:] k=] min ﬂ
[+] ]
# Time Type Area Height Width Area% Symmetry
1 5,639 FM 22605.3 2205.9 0,1708 50,013 0,869
2 8.183 MF 22593.8 1820.8 0.2068 49,987 0.839
| VWD1 B, Wavelength=254 nm [D:\DataMew\GZ20181231 2020-01-01 03-04-08:20200101- | [~]
mal :
1000 —
800—
600 —
400—
200 — -
B @
o
3 @0
D__ 1 _A-"f_\v._ ' i . |1
- T | T T T | T T T | T T T |
6 7 & gmin|| |~|
L] | i
# Time Type Area Height Width Area% Symmetry
1 &.286 VE R 569.2 59.4 0.1477 4,142 0.865
2 FFrL BB 13170.3 1093.8 0.1865 95,858 0.807
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(R)-diethyl 1-(4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate (R-3a)

CIJOOEt
HO N\N,COOEt
“N
H
WVINDT A, Wavelength=210 nm [B:\DataMewGZ220191219-2 2019-12-19 17-31-532019-12-1 El
mAll ~ 2 r§;}
Dy ~ .'\"‘\
: &
E{ID—_
3 @,,f.'-"
400— 4 W
- g gt\'
. el
30—
200—
100—
0> . I .
77— r————— | |_|
8 7 8 ] 10 11 min|| [+
[+] ] -+
# Time Type Area Height Width Area% Symmetry
1 7.168 MM 111356.2 577.1 0.3216 50,110 0,841
2 9.062 MM 11087.3 309.8 0.5964 49,590 0,699
VIND1 B, Wavelength=254 nm (D:\DetaMew\GZ20191231 2020-01-01 10-02-4802020-01-01-F El
maLl ~
500—
4'EI{I—_
E»CI{I—:
200—
100— qP‘"ggj
- g &
i v
ﬂ__ I_-f"f_\-\-.=_
. . T . . . T . . " T . : .
(i 2 10 min ﬂ
[4] 2
¥ Time Type Area Height Width Area% Symmetry
1 5.693 MF 494.9 29.2 0.2827 2.925 0,923
2 3.453 MF 16421.7 559.2 0.4395 97.075 0,707
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(S)-2-(phenylamino)-2-(p-tolyl)ethan-1-ol ((S)-1b)

N
H
Me

| VWD B, Wavelength=254 nm (D:\DataMNew\G220200415 2020-04-15 17-02-412020-04-15- EI

100

#
1 12.81 MM 11047.6 539.2 0.2881 50,114 0.518
2 15,175 FM 10997.3 536.4 0.3417 49,886 0.514
WWAWD1 B, Wavelength=254 nm [C:\DataMew G2 20200418 2020-04-1901-19-38'2020-04-19-F ZI
meall - =
'121][1—_
'1[1[1[1—_
Bﬂﬂ—_
Bﬂﬂ—_
40!]—_
i P
200 2
7 =
ﬂ—_ . : /\_ T -

# Time Type Area Height Width Area% Symmetry
1 13.118 VWV R 24867.9 1338.3 0.2848 92,200 0,733
2 15.607 VE 2103.6 a7 0.3311 7.800 0,818
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(R)-diethyl-1-(4-((2-hydroxy-1-(p-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate

((R)-3b)

?OOEt

HO N\N/COOEt
) H
N
H
Me'

| VWD B, Wavelength=254 nm (D:\Data Mew\GZ\20200416 2020-04-16 00-47-23'2020-04-16- ZI

mal_ z rﬁ?\h
iy
200—
8600 —
400—
N N
g = v
i =
1 L
200— =
ol . ,
—r—r—r—r———r—r—r—— ——r——r—r——r— —r—r—r—r
7.5 10 12.5 15 17.5 20 minf | |«|
[+] [ -l
& Time Type Area Height Width Area% Symmetry
1 8.554 FM 20531.4 945, 2 0.3617 50.141 0.746
2 16,209 MM 20416.2 171.2 1.9875 49.859 0.65
VWD1 A, Wavelength—210 nm (D:\DataMNew\GZ\20200417 20200416 23 56192020 0417-F | [~
mALl
700—
00—
500—
400—
300—
200—
4 [
100 — a8
B oo
o L JAN .
: : : : T : T : : : : : : T
10 15 min| | ||
[4] ]
# Time Type Area Height Width Area% Symmetry
1 8.297 VWR 1095 45.4 0.3208 1.536 1.028
2 15.231 MF F0358.9 735 1.5957 95,454 0.594

43




(S)-2-(4-bromophenyl)-2-(phenylamino)ethan-1-ol ((S)-1c)

e
N

H
Br
| WWD1 B, Wawelength=254 nm (O:\Data MewG2202001 14-3 2020-01-14 15-04-172020-01-1+ ZI
ALl - = & &
N - :
o o o
I =R
140 —: 25 1‘:—'?1.‘3‘%
120 -
100 —
20 -
a0—
40—
m __
0 __ i ' i .
T T T T T T T T v T T —
8 10 12 min| | | -]
L] [ ]
# Time Type Area Height Width Area®% Symmebry
1 Q.29 MF 1984.6 152 00,2176 49,855 0.864
2 10.663 MF 1996, 1 132 0.2519 50,145 0.854
WD A, Wawvelength=210 nm (D:\DataMewGZ220200327 2020-03-28 02-25-35'2020-03-28- ZI
mad ]
1000 —|
800—
800 —
400—
- &
Ry
e B oS
1 = ?@"‘
T | i~ |
= T T T T T T T T T T T T T T T T T ]
9 10 11 12 min ;l
[+] 1 1
# Time Type Area Height Width Area% Symmetry
1 9.605 MF 17117.9 1188.1 0.24901 96,509 0,866
2 11,167 VM 519.2 37.9 0.2762 3.4991 0.919
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(R)-diethyl-1-(4-((1-(4-bromophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxy

late ((R)-3c)
COOEt

HO N\N,cooa
feand
“'N
H
Br
|

YVWD1 A, Wavelength=210 nm (C:\DetaMewGA20200113-TA 2020-01-13 17-556-282020-01 EI
250 . 6550
- E gq:—'
i =
Z'EID—_
1 EID—_
B -
-} [C=]
100— -
ﬂ:l__
ﬂ__ T T
- I T T T I T T T I T T T I T T T I T T T I T T T
8 10 12 14 18 18 min -
[ [ ]
&# Time Type Area Height Width Area% Symmeiry
1 9.662 MF 5305.6 205.9 0.4295 50.033 0.7498
2 13,267 BB 5299.5 78.7 1.007% 49,967 0,538
WWD1 B, Wawvelength=254 nm [D:\DataMewGZ220200118 2020-01-18 04-43-53'2020-01-18- EI
mﬁU_ -
80—
m_
40_
20— g
o
7 =1
P /\L - .
=T T T I T T T I T T T I T T T I T T T I T T T I
10 12 14 18 18 min LI
[« [+]
# Time Type Area Height Width Area% Symmetry
1 9.9496 EB 368.3 10.6 0.5028 4,745 0.803
2 13.541 EBA 7392.7 99.7 1.1011 95,255 0.628




(S)-2-(phenylamino)-2-(4-(trifluoromethyl)phenyl)ethan-1-ol ((S)-1d)

L0
N
OlH
F3C

VWD B, Wavelength=254 nm {D:\DataNew\GZ20200114-3 2020-01-14 15-04-172020-01-1 ZI

madl - .
14— o
7 @
‘12—_
'H:I—_
5
B__
4__
o
ﬂ__
N T T T T T T T T T T T T T T T T I.
7 8 2 10 11 min| | [«]
[«] [ i
E-3 Time Tvpe Area Hesght Width Area® Symmebry
1 B8.277 BB 177.1 15.1 0,181 50.073 0.919
2 9.022 BB 176.6 13.7 0,.1931 49,922 0.883
YWD B, Wavelength=254 nm (D:\Data Mew\GZ220200327 2020-03-238 02-25-352020-03-28- EI
mdd ]
140—
120
‘H:ICI—_
ED—_
m__
a0—
20— &
i [Ta] Py
- o ‘t‘
N v
0-— . = -
—r—r —r —r——r —r —
2 2.5 9 2.5 min| [ |-|
[o] 1 i
# Time Type Area Height Width Area% Symmetry
1 8.967 MF 1987.7 157.6 0,2102 97.230 0.926
2 9.295 MF 56.6 2.5 0, 3845 2.7/ 1.582

46




(R)-diethyl-1-(4-((2-hydroxy-1-(4-(trifluoromethyl)phenyl)ethyl)amino)phenyl)hydrazine-1,2
-dicarboxylate ((R)-3d)

COOEt

HO I{I\N,COOEt
o J
,,N
H
FiC

[ VWD1 B, Wavelength—2564 nm (D-\Data Mew\GZ20200113-TA2 2020-01-13 21-31-342020-01 | [~]
Al
as—
30—
E =
25— =
20—
15—
10—
5—
o—| L . ||
i T T T T T T T T T T T T T T T T T T T T
B 10 12 14 18 min | |~|
[+] [ _*]
# Time Type Area Height Width Area% Symmetry
1 8.47 FM 1192.4 35.8 0.5121 50.456 0.822
2 11,1561 {=]=] 1170.8 23.6 0,758 49, 543 0. 756
WD A, Wavelength=210 nm [D:\Datas Mew 220200327 2020-03-28 02-25-35'2020-03-28- Zl
mad |
7 LS
- -
. o .{b"“
200— 5o
'-“'\Q;L‘a‘
150—
100—
H o
- >
50— o R
E e
- el
_ I_a/-\\h.__ i
o0 ————
R T I T T T I T T T I T T T I i T —
8 10 12 14 min|| [«]
[4] [ 0
* Time Type Area Heaght Width Area% Symmeiry
1 9,282 FM 842.8 20,1 0.6973 5.658 0.582
2 12,365 MF 11814.1 171.8 1.1453 93.342 0.713
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(S)-2-(phenylamino)-2-(m-tolyl)ethan-1-ol ((S)-1e)

HO

Me

0

VWD1 B, Wavelength=254 nm (D:\DataNew\GZ20200114-2 2020-01-14 11-04-12:2020-01-1+ EI

8

[n]

B3

# Time Type Area Height Width Area% Symmetry
1 7.4988 =1=] 3943.7 Je8.9 0,1647 49,999 0.84
2 8.731 BV R 3943.8 315.2 0,192 50,001 0,833

VWD B, Wavelength=254 nm (C:\DataMew\G220200118 2020-01-18 04-43-53'2020-01-18-

[=2]

7.489

0.1712

97.968

3.800

0.2185

2.032
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(R)-diethyl-1-(4-((2-hydroxy-1-(m-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3e)

(IIOOEt
HO N\N,COOEt
H
Me ',,N/©/
H
WiWD1 B, Wawvelength=254 nm (O:\DataMewGZ20200113-TA 2020-01-13 17-56-28:2020-01- El
) =
'120—_
100—
80—
- o
R i
a0—
20—
ﬂ__\‘__f-‘-'—h_l . 1
- T T T I T T T T I T T T T I T T T T I T T T T I T T T T I i
10 12.5 15 17.5 20 min [ | ||
L] [+]
# Time Type Area Height Width Area% Symmetry
1 10.375 VB 4098.7 141.5 0,442 50.653 0,768
2 14,751 BEA 3993 53.6 1.1124 49,347 0. 564
[ VWD B, Wavelength=254 nm (D:\DataNew\GZ\20200117 2020-01-17 03-24-31202001-17F | [=]
Ll -
200—
150—
100—
m_
0—| -
B T T T I T T T T I T T T T I T T T T I T T T T I T T T T I )
10 12.5 15 17.5 20 min| | | -]
[« [v]
# Time Type Area Height Width Area% Symmetry
1 10.94 MM 916.9 30.5 0.5007 4,358 0.845
2 15.536 MM 201222 235.1 1.4265 95.6492 0,596
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(S)-2-(3-methoxyphenyl)-2-(phenylamino)ethan-1-ol ((S)-1f)

VWD B, Wavelength=254 nm (D:\Data New\GZ\20200114-3 2020-01-14 15-04-17\2020-01-1+ | [*]
A =
120— 2
= @
5 o
100
20—
m__
40__
20__
o— - .
: : T : : T : T :
10 12 14 min ;'
| [+]
# Time Type Area Height Width Area% Symmetry
1 10,282 EBE 2038.4 135.9 0,229 50,011 Q.79
2 12,866 EBE 2037.4 105.8 0. 29496 49,989 0,769
VWD1 B, Wavelength=254 nm (D:\DataMew\GZ20200118 2020-01-18 04-43-532020-01-18- | [=]
mad ]~ o
200—
176—
150—
126—
100—
56—
50—
25— .
3 z
= =
= =z
- 1L 1
3 { T |
r r r T r r r T r r T r r T r
10 12 14 168 min| | |-
L] +
# Time Type Area Height Width Area% Symmetry
1 10,761 ==] 3579.8 214.4 0, 2543 96.039 0,782
2 14,162 ==] 147.6 4.4 0,5057 3.961 0.95
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(R)-diethyl-1-(4-((2-hydroxy-1-(3-methoxyphenyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo
xylate ((R)-3f)

COOEt

I
HO. N\N,COOEt
H
eO N
H

WYAWD1 B, Wavelength=254 nm {O:\DataMewGA202001 13-TAZ2 2020-01-13 21-31-342020-01 ZI
sl ﬁng
TO—| 2 i
= . W
= R
= =2
80— S
50—
40—
30—
20—
10—
D—: 1
— ¥
B T T T T T T T T T T T T T T T T T T T T )
10 15 20 25 min || |~
] ]
# Time Type Area Height Width Area% Symmetry
1 16.031 MM 5235.9 75.9 1.1349 50.79% 0.745
2 20.056 MM 5072.8 57 1.4823 49, 204 0.803

WWD1 B, Wavelength=254 nm [D:\DataMNewlWG220200118 2020-01-18 04-43-532020-01-18- ZI

T T T T
17.5 20 225 25 276 min| | |- |
[+ [+]
# Time Type Area Height Width Area% Symmetry
1 17.627 EBE 310.6 4.1 1.1626 5.357 0.8562
2 22,113 EEA 5485 47.2 1.7782 94,643 0.694
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(S)-2-(3-bromophenyl)-2-(phenylamino)ethan-1-ol ((S)-1g)

HO
. g
r\©lN
H

WVWD1 B, Wavelength=254 nm {O:

114-3 2020-01-14 1504172020011

&

&

5683.9

0.200a

5662.6

0,242

WWD1 B, Wavelngth=254 nm [D:\Data NewWG 220200407 2020-04-07 23-61-52'2020-04-08-

[}

—

ﬁ

# Time Type Area Height Width Area% Symmetry
1 8.512 VE R 9515.8 F78.8 0,195 95,827 0.8499
2 10.445 EE 321.7 20.4 0,2423 3.173 0.877
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(R)-diethyl-1-(4-((1-(3-bromophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxy

late ((R)-30)
COOEt

HO N\N,COOEt
H
Br: "’N/©/

H

VWD B, Wawvelength=254 nm (Co\DataNewWGZ220200116 2020-01-16 10-45-19'2020-01-16-F
o b
Jix)

o
P
e'b—

1 10.862 MM 2414.8 53.7 0.7489 50.562 0.78
2 14.758 BE 2361.1 33.8 1.0716 49.438 0.731

VWD B, Wavelength=254 nm (D:\DataMew\WG220200407 2020-04-07 23-51-522020-04-08-F
[=]

=

# Time Type Area Height Width Area% Symmetry
1 11,132 EE 545.8 12.4 0,788 2,755 0.743
2 15.11 EE 22794.6 2741 1.2541 97.245 .7
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(S)-2-(3-fluorophenyl)-2-(phenylamino)ethan-1-ol ((S)-1h)

Sely

VWD B, Wavelength=254 nm (D:\DataMew\GZ\202001 14-3 2020-01-14 15-04-17\2020-01-1= | [~

mal— 3 3

- TE

- @ (s3]
200—
150—
100—
m_

& Time Type Area Height Width Area% Symmetry
1 8.494 MF 2868.2 245.4 0.1943 49.879 0.869
2 9,845 (== 2882.1 211.8 0.2108 50,121 0.86

VWD A, Wavelength=210 nm (D:\DataNew\GZ20200407 2020-04-07 23-51-62'2020-04-07-F
3

E Time Type Area Height Width Area% Symmetry
1 9,484 VWV R 18406.9 1311.3 0.215 98,754 0.843
2 11,198 VB E 230.3 14,1 0,2509 1,236 0,917
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(R)-diethyl-1-(4-((1-(3-fluorophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxyl
ate ((R)-3h)

CIZOOEt
HO N\N/COOEt
H
‘N
H
WiwWD1 B, Wavelength=254 nm (D:\DetaMewWSE3202001 16 2020-01-16 10-45-18992020-01-16-F ZI
mall =
] & S
N &%
120—
100—
80—
m__
40__
2‘3__
D__
- 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 |
7.5 10 12.5 15 17.5 min| | |~ |
L] [ i
# Time Type Area Height Width Area% Symmetry
1 10.72 FM 51531.8 145.3 0.7089 50.111 0.753
2 14.2 BB 6154.3 93.4 1.0083 49,889 0.713
WAWD1 B, Wavelength=254 nm [O:\DataMew\ GZ220200407 2020-04-07 23-51-52"2020-04-08-1 ZI
ot 1 — =2
200
150 —
100—
ﬂ:'_
N m
-] [ce]
(a7}
7 =
o— |_.4_”'n"‘-.._ } . ||
- T T T T " T T
10 12.5 15 17 .5 20 min LI
[o] [ l
E-3 Time Tvpe Area Height Width Area®% Symmebry
1 10,953 EBE 455.6 9.7 0.7159 2,455 0.733
2 14,434 EBE 18029.7 2944.6 1.116 97.535 0.658
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(S)-2-(phenylamino)-2-(o-tolyl)ethan-1-ol ((S)-1i)

:Ho l /©
N
H
Me

WVWD1 B, Wawvelength=254 nm (D:\DataNew\GZ220200415 2020-04-15 17-02-41'2020-04-15-F

[}
Lo

i

# Time Type Area Height Width Area% Symmetry
1 7.55 BV R 5309.6 552.2 0,1501 50,262 0.91
2 9,32 EE 5749.1 451.4 0. 1955 49,738 0.923
WWD1 B, Wavelength=254 nm (O:\DataMewGZ20200421-4 2020-04-22 01-50-122020-04-22 Zl
mall ~
400—
350 —
00—
250—
200—
150—
100—]
= b
50— = .'bh-
- a4
E S
o ||

7774

FM

0.18563

99.312

9.714

MM

0.3227

0.688
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(R)-diethyl-1-(4-((2-hydroxy-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3i)

COOEt

HO N\N,cooa
o =
o
H
Me

| WIWD1 B, Wawvelength=254 nm (D:\DataMewGZ220200416 2020-04-16 00-47-23'2020-04-16-F ZI
ML — &
500—
] %
[
i 18
400
3130—_
200
100—
ﬂ__ i | T
—r——
10 12.5 15 17.5 20 225 mn ;I
[ [ ]
# Time Type Area Height Width Area% Symmetry
1 11.828 BB 20700.5 583 0.5443 50,232 0.928
2 15.747 VB R 20509, 2 407.4 0.761 49, 768 0.719
WWD1 B, Wavelength=254 nm [D:\Data MNew\GZw20200421-4 2020-04-22 01-50-122020-04-2: EI
mad |
a00—
253—_
00—
'15{!—:
100—
En—
. w
[na]
. !
ﬂ_ 1‘:
- L I ||
—r——r———r——r———————————————
10 12 14 18 18 20 min LI
[«] [ i
&# Time Type Area Height Width Area% Symmetry
1 11,396 VB 370.6 10.3 0.5536 2,108 0.954
2 14,909 MF 17209.6 331.8 0.86494 97.892 0.681
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(S)-2-(naphthalen-2-yl)-2-(phenylamino)ethan-1-ol ((S)-1j)

HO

A

H

YWD B, Wavelength=254 nm (D:\Data NewGZ20200108-2 2020-01-08 15-40-2872020-01-0E

d &>
o

& Time Type Area Height Width Area% Symmetry
1 8.079 MF H656.9 505.4 0.2195 49,911 0.8499
2 10.458 BB 6630.6 387.1 0.2673 50.089 0.862

VWD B, Wavelength=254 nm (D:\DataNewGZ20200115-1 2020-01-15 15-01-442020-01-1

e
[u)

0o7.8

4.935

0.827

12863.9

750.7

95.065

0.84
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(R)-diethyl-1-(4-((2-hydroxy-1-(naphthalen-2-yl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox

ylate ((R)-3j)

[ VWD B, Wavelength=254 nm (D:\DataMew\GZ\20200108-4T 2020-01-09 08-37-4112020-01- | [~]
mad | - =
30—
= 2
- o
- e )
25— o
20—
5=
10—
8-
0=
- T T T
20 20 40 min| [ ||
[+ [ ]
E-3 Time Type Area Height Width Area® Symmetry
1 26,27 EE 4702.2 36.9 1.8889 50.695 0.678
36.243 (=]=] q4573.3 25.5 2.50494 49, 305 0.7
WAND1 B, Wavelength=254 nm (D:\Data MewGZ220200115-2 2020-01-16 01-16-542020-01-1 EI
mall — =
- A
350
300
250—
200—
150—]
100—
50— g
= .
-] (3]
o— b i
——r—r——r—
25 30 35 40 45 min| | =]
K1) [+]
# Time Type Area Height Width Area% Symmetry
1 27.142 EE 1506.2 11.6 1.7358 1.927 0.64%
2 36,994 BBA 76650.7 399.7 2.8436 98.073 0.628




(S)-2-phenyl-2-(m-tolylamino)ethan-1-ol ((S)-1k)

HO ::
©J\N Me
H

VWD1 B, Wavelength—254 nm (D:\DataMew\GZ\20200114-3 2020-01-14 1604 17202001-1 | [~
L e <
& T
- o E
4 ‘_.?1.'6{;
w__
40__
m__
ZD__
10—
o— ||
: T r T T I : : : T : : —
10 12 14 min| | =]
[+] I i
# Time Type Area Height Width Area% Symmetry
1 11.485 MF 971.8 60.3 0.2688 49,935 a
2 12,963 FM 974.4 54.4 0.2985 50.0565 0.803
WVWD1 B, Wavelength=254 nm [D:\DataMNew\GZ 20200327 2020-03-28 02-25-35.2020-03-28 | [~]
meall — =]
200
1F5—
150—
125—
100—
TE—
50—
= =<
- o
= 7]
25—_ o
a 3 L /\ — L '
_I T T T T T T T T T T T T T
8 10 12 14 min| | ||
[+] | ]
# Time Type Area Height Width Area% Symmetry
1 9,504 EE 221.3 19.3 0.1757 5.695 0.824
2 11.49 VE R 3554.2 215.3 0.2605 94,305 0.8
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(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)amino)-2-methylphenyl)hydrazine-1,2-dicarboxy!l
ate ((R)-3k)

CIJOOEt
HO N\N/COOEt
LIy
“N Me
H
waD1 B, Wawvelength=254 nm {O:\Data MewG2202001 15-2 2020-01-16 01-16-54'2020-01-1 ZI
mal
250—
N o
m
a L
200— o
1 54::—_
100—
E0_
o— T T |
h T T T T I T I T T I T I T T
8 10 12 14 18 min LI
[o] I i
# Time Type Area Height Width Area% Symmetry
1 9,288 MM 6771.8 259 0.4358 50,430 0.77
2 12,532 VE R 5656.2 1588.3 0. 5404 49.570 0,762
WD B, Wawvelangth=254 nm (D:\Data MewGZ220200407 2020-04-07 23-51-52'2020-04-05-F ZI
I'I'|.-‘5L|_— %
TO0—
00—
500 —
400—]
300—
200—
: x
100 — L
= [sa]
0 —: i /\
- T —T T T T T T
8 10 12 14 18 min LI
o] | i
# Time Type Area Height Width Area% Symmetry
1 9.714 BB 2087.3 659.8 0.4528 5.167 0,799
2 13,189 BB 31756.7 a807.3 0.6029 93.833 0,739
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(S)-2-((3-methoxyphenyl)amino)-2-phenylethan-1-ol ((S)-11)

L2
OMe

N
H
DAD1 E, Sig=280,4 Ref=off (E:\Data\GZ\GZ202 1-0508 20210508 15-43-659W03-F2-A10-GZ- | |~
mad ]~ ]
70— 3
80—
50
- g
30—
20—
10—
o0— -t ' . ||
—— ————————————r—r—
5 T.5 10 12.5 15 min ﬂ
[+] [ -+
# Time Type Area Height Width Area% Symmetry
1 5.163 EE 639.4 73.5 0.1269 50,160 0,564
2 11.421 BB 635.4 33.3 0.2333 49,340 0.716
DAD1 A, Sig=254,100 Ref=360,100 (E\Data\GZWGZ2021-0508 2021-405-08 15-43-590004-P2 ZI
mll - o
450- H
400—
350 —
200—
250—
00—
180—
100= &
= .J,f'_'l
oo~
50— N%a‘t"
- ()
0—_% : —— e —
i ] g8 10 12 14 min ﬂ
[4] [+]
# Time Type Area Height Width Area% Symmelry
1 5.202 MM 175.8 18.8 0.1559 1.901 0.656
2 11.612 EB 9070.9 464.2 0.282 93.099 0.757
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(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)amino)-2-methoxyphenyl)hydrazine-1,2-dicarbox
ylate ((R)-3I)

QOOEt
HO N\N/COOEt
LN
“N OMe
H
DAl E, Sig=280.4 Ref=off (E:\Data\GZWEZ2021-0508 2021-05-08 15-43-59W001-P2-A8-GZ-R El
madl = 2
= o
200-= &
] 2
175—
150 —
1255
100—
ThH—
50
25—
0— f . .
: I T T T I T T T I T T I T T I
2 10 12 14 min ﬂ
[4] -l
Time Type Area Height Width Area%% Symmetry
10.859 EBE 5285 225.5 0.3355 49.912 0.661
13.35 EE 5303.7 179.8 0,3526 50.088 0.6586
DAl E, Sig=280,4 Ref=off (E:\Data\GZWEZ2021-0508 2021-05-08 15-43-59W002-P2-A9-GZ( Zl
I _: —
a50—
300—
250—
200—
150—
100—
i o
50— P
= =2
0 - i f_\'“-._l i ' |
. . I . . . I . . I . : I :
10 12 14 18 min ﬂ
[4] [+]
# Time Type Area Height Width Area% Symmetry
1 10,721 EE 341.6 15.1 0, 2648 2.986 0.687
2 13.041 EE 11100.6 381.5 0.403 97.014 0.618
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(S)-2-((3-chlorophenyl)amino)-2-phenylethan-1-ol ((S)-1m)

0,

VWD B, Wavelength=254 nm (D:\DataMew...2-0413-reboot2 2021-04-13 09-53-52'2021-04-1

—

]

ﬁ

# Time Type Area Height Width Area% Symmetry
1 7.591 EE 1049.7 97.9 0.1671 49.879 0.859
2 9.633 EE 1054.8 Fr 1 0.2117 50.121 0.861

VWD B, Wavelength=254 nm (D:\DataMew...212-0413-reboot3 2021-04-13 11-40-0002021-0-
P

# Time Type Area Height Width Area% Symmetry
1 7.606 MF 329.8 30.3 0.1812 4.624 0.862
2 9.637 EB 6303.7 499, 1 0.211 95,376 0.846
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(R)-diethyl-1-(2-chloro-4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3m)
COOEt

|
HO N\N,COOEt
’ /©: H
“N Cl
H

VWD1 B, Wavelength=254 nm (D:\DataMew\GZ20200109-2T 2020-01-10 02-50-15%202001. | [~]
mdl— Z
80— e
3 =
3 o
L=
40—
20—
20—
10—
ﬂ__ i, L i 1 T
T r r r r T r r r r T r r r r T
5 10 15 min d
[+] | ]
# Time Type Area Height Width Area% Symmetry
1 9,648 EE 1746.1 &67.8 0.39249 49.683 0.753
2 12.917 BB 1758.4 50.7 0.53498 50.317 0.781
[ WVWD1 B, Wavelength=254 nm (D:\DataNew\GZ20200118 2020-01-18 04-43-53'2020-01-18- | [~]
= = —~
i ~F
_ L
200—
250—
200—
150—
100—
50— o
i [
4 &
| (=]
D—_ L T .
_ T T T T T T T T T T T T T T T T T T
10 12 14 16 min| | | -]
[+] [ ]
# Time Type Area Height Width Area% Symmetry
1 9,906 EE 248.7 Q.7 0.39581 1.889 0.85
2 13.324 MF 12917.7 354.1 0.5079 98,111 0.752
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(S)-2-((3-fluorophenyl)amino)-2-phenylethan-1-ol ((S)-1n)

WWD1 A, Wavelength=210 nm (D:\DataMew\EZ20200109-2 2020-01-009 22-34-0902020-01-0% Zl

350—

g 8 8 8 B
o b b b b b b b

# Time Type Area Height Width Area% Symmetry
1 6.889 MF 2834.4 274.6 0.1721 49,993 0.867
2 9.097 MF 2835.1 208.9 0.2262 50,007 0,885
[ WVWD1 B, Wavelength=254 nm (D:\DataMew\GZ20200118 2020-01-18 09-57-06'2020-01-184 | [=]

mall ™ =
1200 _ .333"?’

-~ %G#
1000—
800—
600—

i QA
400— Lo

] & ﬁéff’

& P
200—

o L —

# Time Type Area Height Width Area% Symmetry
1 7F.154 MF 2261.8 213.1 0.1759 10.718 0.858
2 9,521 MF 18840.7 1231.5 0.255 89,282 0.765
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(R)-diethyl-1-(2-fluoro-4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3n)
COOEt

|
HO N.-COOEt
‘ /©[ H
“N F
H

WWWD1 A, Wavelength=210 nm (D:\DataMewGZ220200108-4T 2020-01-08 22-40-24'2020-01- Zl
mLl |
100—
= o
TE— &=
= =]
E '_ g réﬁ
i S
25—
0—
25—
50—
=i ! :
-100—
: T : : : T : : : T : : : T : : : T : :
8 10 12 14 16 min| | [«
[«] | +
# Time Type Area Height Width Area% Symmetry
1 10.87 BY J684.8 135.5 0.4173 50.012 0.788
2 12.8499 MF 3583 114.6 0.5355 49,988 0.795
[ VD1 B, Wavelength=254 nm (D:\DataMew\GZ\20200118 2020-01-18 09-57-06'2020-01-18F | [~]
L) E
800—
00—
800 —
500 —|
400—
200 —|
200—
3 ==
100— b
E =
o 7 i e —— i
- I T T T I T T T I T T T I T .
8 10 12 14 min Ll
[ [+]
# Time Type Area Height Width Area% Symmetry
1 10,237 BY 1344, 2 24.8 0.713 4,583 1.043
2 12,285 VEA 27987 814 0.5211 95.417 0,799
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(1S,2R)-1-phenyl-1-(phenylamino)propan-2-ol

0
N

((1S,2R)-10)

H
VWD B, Wavelength=254 nm (D:\DataMew\GZ\20200725-1-GZ 2020-07-29 23-01-1412020-0 | [*]
mall _ ]
100—|
& wr
20— ﬁ
i =
m_
40_
;_NJ_
. AU |
B T T T T T T T T I T T I T
=] 10 12 min| | | =]
[«] | i
# Time Type Area Height Width Area% Symmetry
1 0.9443 BB 954.3 108.3 0.1368 49,877 0.866
2 10,224 BB 959 69.6 0.2129 50.123 0.863
VWD A, Wavalength=210 nm [D\DataMew.. 212-0429-r=boot] 2021-04-30 03-21-1720210¢ | [*]
L] [¥]
500— 5
T00—
00—
B0 —
400—
300—
Zﬂﬂ—: o él\
3 8 &
100— e
[I—: J/l'h‘l'\. . 1 ||
- T T T T T I T I T T I T T
8 10 12 min| | |- |
[4] I 2+
# Time Type Area Height Width Area% Symmetry
1 7 FM 697.1 63.4 0.17 4,921 1.001
2 10,463 EE 13466.5 377.1 0.2391 95.079 0.825
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diethyl-1-(4-(((1R,2S)-2-hydroxy-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(30)

CI)OOEt
Me._ OH N.,-COOE!
Neon
“N
H
| ViND1 B, Wavelength=254 nm (O:\DataMew. . 089-reboot? 202 1-04-09 21-26-412021-04-08-F Zl
mad |~ =
BER
1 5—_
'H:I—_
- ™
(]
i =
4 z
5_
o—
: T L
-5_ T T T I T T T T I T T T T I T : T T N
10 15 20 min| | | =]
[+] [ 0
# Time Type Area Height Width Area% Symmetry
1 8.405 EEB 570.1 25.1 0, 3507 50,205 0.5848
2 15,923 EBA 565.4 9 10,9519 49,795 0,807
WVINDT A, Wavelength=210 nm {O:\DataMew. .. 10409-reboot3d 20210408 22-57-54202104-11 Zl
1 — = @
i % &
1200— o
11]1]0—_
ECID—_
800—
4{!0—_
Zﬂﬂ—_ ;ﬁ
] J .
D__'\-.ﬂ-\.._,_ i ' I .
i I T T T T I T T T T I T T T T I T T T
5 10 15 20 min| | |- |
[+] | 2
# Time Type Area Height Width Area% Symmetry
1 3.453 MF 32210.6 1349.5 0.3973 97.394 0.809
2 17.164 EE 861.8 13.6 0,9632 2.606 0.841
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(1S,2R)-1-phenyl-1-(phenylamino)butan-2-ol ((1S,2R)-1p)

Et O

Iz

0

VWD B, Wavelength=254 nm [D:\DataMew...20200715-2-GZ 2020-07-15 10-15-16'2020-07-

2

=

a8
|

3

# Time Type Area Height Width Area%% Symmetry
1 7.474 BV R 2191.3 212.7 00,1602 49,961 0.85
2 13.12 BE 2194.7 120.4 0.2826 50.039 0.353

VWD B, Wavelength=254 nm (D:\DataMew...0812-3-GZ 2020-08-13 06-53-172020-08-13-F

# Time Type Area Height Width Area% Symmetry
1 7.309 EEB 50.1 2.1 0,359 5.838 0.814
2 12,612 MF 807.8 23.9 0,563 94,162 0.8
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diethyl-1-(4-(((1R,2S)-2-hydroxy-1-phenylbutyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(3p)

COOEt

|
Et ‘\\OH: N, -COOEt
©j, H
//N
H

WWD1 A, Wavelength=210 nm (O \Data Mew. ..

0200715-5P-GZ 2020-07-15 19-14-565'2020-07- ZI

mdL 1™ 2
200—
150—
ow
N o
g =1
- 2
100—
w_
D_
] . R
. T T T T T ’
[:] & 10 12 14 min| ||~
[4] | ]
#* Time Type Area Height Width Area% Symmetry
1 7.815 EE 4384.7 257.8 0.2911 50.079 0.794
2 10,093 BB 4569, 2 133.1 0.5438 49,921 0.5498
WD A, Wavelength=210 nm (D:\DataMew. .. 12-0414-reboot1 2021-04-14 00-38-31'2021-04- Zl
mall - 2
500— £ ..3&?
= = gn
-] 1—‘*@'1'
400—_
E-DD—_
ZCID—_
'H:ID—_ -
(%]
= [er)
- o
] TN _
L T T T I T T T T I T T I T T _
2 10 12 14 min | | [«
[4] 0
#* Time Type Area Height Width Area% Symmetry
1 8.323 WV 504 25.9 0.2994 2.950 0.825
2 10.728 MM 16580.2 451.1 0.6126 97.050 0.647
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(1S,2R)-3-methyl-1-phenyl-1-(phenylamino)butan-2-ol ((1S,2R)-1q)

i-Pr: Ol@
N
H
VWD B, Wavelength=254 nm (D:\DataMNew\GZ20200624-1 2020-05-24 10-48-453'2020-08-2 El
mAll e
i £
] 5 5
4 :%a't'
Z‘DD—_
1 5'[!—_
'HJ[I—_
Bo—
D__ 1
i I T T I T I T T I i
2 10 12 14 min| | [«|
[+] | i
# Time Type Area Height Width Area%% Symmetry
1 9.7/9 MF 3529.5 2498.5 0, 2368 49,512 0.724
2 11.815 MF 3599.1 208.9 0.2871 50.433 0.751
VWD B, Wavelength=254 nm (D:\DataMew\GZ20200624-1 2020-06-24 10-48-43'2020-05-2¢ El
maLl -
200—
150—
100—
50— gé}
] § EQNN
- —
00— [ e ;
a I T T T I T T I T T I T T T T I T T T T I T T
k] 9 10 11 12 12 min ﬂ
L] | 2+
# Time Type Area Height Width Area% Symmetry
1 9.773 MF 3326.2 232.5 0.2334 96.743 0.723
2 11.886 FM 112 5.5 10,3377 3,257 0,713
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diethyl-1-(4-(((1R,2S)-2-hydroxy-3-methyl-1-phenylbutyl)amino)phenyl)hydrazine-1,2-dicar
boxylate (3q)

COOEt

|
i-Pr_ OH N..,,-COOE
NoN:
"
H

WWD1 B, Wavelength=254 nm (O:\DataMew.. \202007209-2-GZ 2020-07-30 04-36-352020-07 EI
maLl - S
80— %
70—
80—
50— &
= 2
40—
30—
20—
10— L
ﬂ—:..-.. L L
B T T T T T T
8 10 12 14 min LI
[+] ]
&# Time Type Area Height Width Area% Symmetry
1 6.767 BB 1332.8 85.6 0.2486 49,788 0.812
2 10.931 EE 1394.5 44.5 0.4511 50,212 0.82
| WWD1 B, Wavelength=254 nm (D:\DataMew\GZ220200729-4-G22020-07-30 O7-06-09°20204 ZI
mall - [
700— %‘
800 —
500—
s00—
200—
Zﬂﬂ—_
™
'H:ID—_ =
. } S
o— i . ' '
: —r — r : — r : — r : — r : —r—
L] 2 10 12 14 min LI
[+] | -+l
H* Time Tvpe Area Heiaght Width Area% Symmetry
1 0,717 = 11474.4 731.2 00,2911 92.661 0,803
2 10.813 BB 903.8 30.1 0.49557 7.339 0.826
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(1S,2S)-1-phenyl-1-(phenylamino)propan-2-ol ((1S,2S)-1r)

Me._..O

N
H

g

VWD1 B, Wavelength=254 nm (D:\DataMew...00811-1-GZ 2020-08-11 07-38-31'2020-08-11-

[52]
[

|

# Time Type Area Height Width Area% Symmetry
1 11,473 EE 1397.6 87.8 0.2418 51.301 0,866
2 13.9496 BE 1326.7 74.9 0.2708 43,699 0.817

WIWD1 B, Wawvelength=254 nm [C:\DataMew.. .00811-1-GZ 2020-08-11 089-32-03\2020-08-11:

g gk

&

20

ag—

-
[=]

=

EE

1007.9

BB

39 2
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diethyl-1-(4-(((1R,2R)-2-hydroxy-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(3r)
QOOEt

Me OH N\N,COOEt
) H
I/N
H

wWiwDi1 B, Wawvelength=254 nm (O:\DetaMew.. .008104-GZ 2020-08-11 01-36-48'2020-08-11-F EI
meall— N
80—
m_
= ™
(5=}
- o]
w
40_
;_}D_
o— \
o T T T T T T T T T T T T T T T T T T T
5 10 15 20 min LI
L] [ l
# Time Type Area Height Width Area% Symmetry
1 8.322 BB 2913.6 97.3 0.3815 49.672 0,798
2 15.863 BB 2445.4 44.8 0,.534902 50.328 0,809
WWD1 B, Wawvelength=254 nm [D:\DataMew...00811-1-GZ 2020-08-11 09-32-032020-08-11-F Zl
medl ] E
00—
180—
100—
Em_
i =
N ™|
=
B o
00— 1 J’{\. A — L T
i T T T I T T T T I T T T T I T T T T I T T T T I T T T T I
7.5 10 12.5 15 17.58 min ﬂ
[+] [ ]
# Time Type Area Height width Area% Symmetry
1 8.034 VE R 317.8 13.6 0.3558 2.866 0.89
2 14,9586 EE 10771.4 227.9 0.7294 a97.134 0.793
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(1R,2R)-2-(phenylamino)cyclohexan-1-ol ((1R,2R)-1s)

OH

H

-\\N

VWD B, Wavelength=254 nm (D:\DetaNew\G220200610-2 2020-06-10 21-55-372020-06-11

:

]

2 8 8 8 B & § 8§
e b b b b b b bl

(=]

MF

6551.6

0.757

MF

5595.4

0.796

VWD A, Wavelength=210 nm (D:\Data Mew\GZ\20200629-5-gz 2020-06-29 16-58-09"2020-06

F

2

_,_,
%E

e &

ol
=

# Time Type Area Height Width Area% Symmetry
1 9.759 MM 2110 147.1 0.2391 89.770 0.752
2 11,799 MM 2490.5 13.3 0,3017 10,230 0,742
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diethyl-1-(4-(((1S,2S)-2-hydroxycyclohexyl)amino)phenyl)hydrazine-1,2-dicarboxylate (3s)

OH

o

ZT

|G
.

N<
COOEt

|
COOEt

VWD B, Wavelength=254 nm (D:\DataMew...0414-reboot1 2021-04-14 00-38-31'2021-04-14 El

maLl - .;r'%
800—
FO0—
e00—
500—
400— £
= 1
= [ |
300— o
200—
100—
0 . L 1 -
- T T T T I T T T I T T T T T T T T T
10 15 20 min| | ||
] [+]
#* Time Type Area Height Width Area% Symmetry
1 8.436 VB R 158756.6 893.2 0.323 49,922 0,751
2 22.57 BB 18815.5 278.3 1.0448 50.078 0.774
VWD A, Wawvelength=210 nm [D:\Data MewGZ2202006289-p-gz 2020-06-289 189-17-42'2020-0¢ Zl
mALl—
i i
200— >
re rgbh
] e
4 )
150—
100—
0 @
] = é—“h\
7 ¥
o e
o T T T T I T T I T T I T T T
10 15 20 min || |- |
[ [+]
# Time Type Area Height Width Area% Symmetry
1 7.977 MF 3347 165.9 0.3361 89.063 0.823
2 21.29 MM 410.8 6.7 1.0187 10.937 0.931
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(S)-1-phenyl-2-(phenylamino)ethan-1-ol ((S)-4a)

OH Ph

o~ NH

VWD B, Wavelength=254 nm [D:\DataMew\G220200108-2 2020-01-07 03-54-32'2020-01-07 Zl

—
!

i

13.531

\

# Time Type Area Height Width Area% Symmetry
1 11.121 VB R 14473.2 932 0.228 50.032 0.883
2 13.531 EEA 14454.4 775.5 0.2855 49,968 0.667

VWD B, Wavelength=254 nm (D:\DataMew...0191105-3 2018-11-05 15-51-572019-11-05-P2

g 2

2 5 8

g

150

-y
[=)
[=]

3

[=]

(]
m

# Time Type Area Height Width Area% Symmetry
1 11,235 VB R 581.7 35.4 0.2475 5.882 0.937
2 13.63 EE 7870.7 430.3 0.2774 93.118 0.763




(R)-dibenzyl-1-(4-((2-hydroxy-2-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate (5a)

OH H
N
Ph)\/ \O\
_NHCbz
N
Cbz
VWD1 B, Wavelength=254 nm (D:\DataNew\GZ\20200106-3 2020-01-07 07-24-5712020-01-07 | [*]
maLl - g E
- ™
350 — %
300—
250—
200-
150
100—
50—
0— L ' ||
. . . i — . . i — T . i — . e B
[4] [ ]
# Time Type Area Height Width Area% Symmetry
1 32.365 BY 31359.1 370.3 1.2901 49,164 0.738
2 36,355 VB 324926 329.2 1.4893 50,838 0.71
= e o 1, o - -
| |Edit I Set Integration Events Tahle EEtHNEW...D1 91102-5 2019-11-02 14-09-142019-11-02-P2 :l
mdd |
a00—
800—
400—
200—
0- ! |
T T T T I T T T T I T T T T I T T ||
30 a5 40 min| | ||
[+] I -+
¥ Time Type Area Height Width Area% Symmetry
1 31.179 MF 51054.6 612.4 1.3895 87.680 0
34,459 FM 7173.5 68.7 1.7413 12,320 0.745
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(S)-2-(methyl(phenyl)amino)-2-phenylethan-1-ol (S-6a)

SE

WWD1 B, Wavelength=254 nm [D:\DataNew\GZ202101 16 2021-01-16 04-22-39'2021-01-16-F

&# Timwe Type Area Height Width Area% Symmetlry
1 8.571 MF 2294965.8 1963.6 0, 19498 49,981 0.83
2 11.718 MF 22953.8 1428.8 0,2679 50.019 0,804
VWD1 B, Wavelength=254 nm (D:\Data New\GZ.20210117 2021-01-17 16-13-52:2021-01-17-1 | [~]
e [£e]
7 3 .%"?'EP
-~ ﬁﬁﬂ#
a800—
- o
500— &
400—|
200—
Zﬂﬂ—_
'10[1—_
1] - T L T ||

# Time Type Area Height Width Area% Symmetry
1 8.416 FM 8193 569.9 0.,2038 53.780 0.898
2 11.568 BB 7041.4 444 0.245 45,220 0.837
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(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)(methyl)amino)phenyl)hydrazine-1,2-dicarboxyla
te (R-7a)

COOEt

HO N\N/COOEt
©J 0
M
Me

I YWD1 B, Wawvelength=254 nm {(D:DataMewvG220210116-2 2021-01-16 21-48-572021-01-1€ ZI

muid | 2
500—
s00— §
i =]
EI-DD—_
Z‘DD—_
'HJD—_
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
10 125 15 17.5 20 min LI
[o] I ]
# Tine Type Area Height width Area%o Symmetry
[ 1+ ] 12,395 BB | 16593.6 | 526 | 0.488 [ ag.890 | o.791 |
[ 2] 164994 |BEB | 16650.9 | 350.7 | o0.7342 | so.101 | o.7sz |
[ VWD1 B, Wavelength=254 nm (D:\DataMew\GZ\20210117 2021-01-17 16-13-54\202101-17F | [~]
mALl
80—
m_
E (=
X o >
- :
40— S e 8 o
- = %,a-t-'
zﬂ_
B L
o — J
B T T T T T T T T T T T T T T T T T -I
12 14 18 15 min | | [=]
[o] ]
# Time Type Area Height Width Area% Symmetry
1 11.946 MM 901.5 28.5 0.5267 40,445 1.003
2 15,766 VM 1327.9 29.4 00,7532 59,555 0.837

81



(S)-N-(2-methoxy-1-phenylethyl)aniline (S-6b)

MeO.

Iz

VWD1 B, Wawvelength=254 nm [D:\Data NewGZ20210116 2021-01-16 04-22-39'2021-01-16-1

[x2]
=

=] .
T

=

1 5.909 BvY 4875.1 5516 0.1371 49.967 0.831
2 7.339 MF 4882.5 526.8 0.1545 50.033 0.84
VIWD1 B, Wawvelength=254 nm [D:\DataMew5220210118 2021-01-18 16-01-13'2021-01-18- Zl

malLl—
200—
180—
100—

- - ‘F.

= [

(=00
50— o

# Time Type Area Height Width Area% Symmetry
1 6.662 MM 345.5 40.5 0.141 13.792 0.917
2 7.116 MM 2159.3 242.6 0.1433 85,208 0.859
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(R)-diethyl-1-(4-((2-methoxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(R-7b)

MeO

COOEt

i
N. .COOEt
N
) H
N

H
WWD1 B, Wavelength=254 nm (D:\DataNew\GZ\20210116-3 2021-01-16 21-48-572021-01-1 | [~]
mall - e
800 —
s00—
=1 o
oD
N [i=]
7 o
400 —
300—
00—
100—
o - - —| 1
B T T T T T T T T T T T T T T
10 12 18 min] | |~ |
[a] I ]
* Timwe Tvpe Area Heaght Width Area%h Symanelry
1 10,774 BB 15069 503.5 0.3852 50.011 0.777
2 13.6568 BE 15062.3 411.7 0. 5509 45,989 0.717
WWAWD1 B, Wavelength=254 nm (D:\DataMNewGZ220210119 2021-01-19 16-01-13'2021-01-19- ZI
ALl | ]
- o
200—
250—:
200—
150—
100—
I oD
-] (=1
@
50—_ o
D—_ I I /\
- | T -
i T T T T T T T T T T T )
10 12 14 min| | |«
[o] i
F-3 Time Type Area Height Width Area% Symmetry
1 10,159 BVY F760.8 340.2 0.3521 83.921 0.797
2 12,806 VB 1436.9 45.2 0.5055 15,079 0,799
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NMR Spectra
2-phenyl-2-(phenylamino)ethan-1-ol (1a)

ke
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(R)-diethyl 1-(4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate

((R)-3a)

(;JOOEt
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2-(phenylamino)-2-(p-tolyl)ethan-1-ol(1b)

HO
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Sepl0-202-GZ. 5. fid
AMO-ps—H O
[a)]
O
OIFTOITAN—TOOOOODN ONOONOO®OT MmN ] L 25000
NN+ +--ONOWLW® TTSOOROONNNN ]
NNNNNNNOO©O© TLELTOOONNOOMOO [
RS PR R R |
/ [ / / L 20000
L 15000
L 10000
L 5000
b b
Lo
@ » S -
o o - [3¢]
T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 1.0 3 3.0 2.5 2.0 1.5 1.0 0. 0. .5
£1 (ppm)
Sepl0-2020-GZ. 6. fid [Se PR P)
AMO-ps—C 000
[ayaya]
© NTON®O OWN 00O 2100
N SooNrN « v qos © @ ]
N NNOOGC O NN N
< MOANNN «~ «— NN~ O N D —
- e vTev- v NN~ © B N L 2200
N N ~— | | I
L 2000
L 1800
L 1600
L 1400
L 1200
L 1000
L 800
L 600
[}
L 400
Iy L 200
|
|
| | |
i ‘ ‘
1 i | (. . Lo
L -200
T T T T T T T T T T T T T T T T T T T T 1
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 -10

£1 (ppm)

86



(R)-diethyl-1-(4-((2-hydroxy-1-(p-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate

((R)-3b)

QOOEt

N, . COOEt
N
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2-(4-bromophenyl)-2-(phenylamino)ethan-1-ol (1c)
HO

Br
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(R)-diethyl-1-(4-((1-(4-bromophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxy

late ((R)-3c)
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2-(phenylamino)-2-(4-(trifluoromethyl)phenyl)ethan-1-ol (1d)
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(R)-diethyl-1-(4-((2-hydroxy-1-(4-(trifluoromethyl)phenyl)ethyl)amino)phenyl)hydrazine-1,2
-dicarboxylate ((R)-3d)
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2-(phenylamino)-2-(m-tolyl)ethan-1-ol (1e)
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(R)-diethyl-1-(4-((2-hydroxy-1-(m-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
((R)-3e)
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2-(3-methoxyphenyl)-2-(phenylamino)ethan-1-ol (1f)
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(R)-diethyl-1-(4-((2-hydroxy-1-(3-methoxyphenyl)ethyl)amino)phenyl)hydrazine-1,2-dicarbo

xylate ((R)-3f)
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2-(3-bromophenyl)-2-(phenylamino)ethan-1-ol (1g)
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(R)-diethyl-1-(4-((1-(3-bromophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxy

late ((R)-30)

CIIOOEt
HO N. .COOEt

Br. Y,

Iz

Apr01-2021-GZ. 5. fid
Br-p-H O L 17000

L 16000

e —, L 15000
L 14000
L 13000
/ / L 12000
L 11000
L 10000
L 9000
L 8000
L 7000
L 6000
L 5000
L 4000
L 3000
L 2000

L 1000

T\T L ~1000
[}
w0

L 24000

Mar30-2021-gz. 4. fid
m-Br-p-C

L 23000

L 22000

L 21000

77.41 CDCI3
77.16 CDCI3
76.91 CDCI3

—142.99
132.12
130.82
130.48
129.83
12557
123.04

—113.62
67.09

7 63.02
62.27

\ 59.87
14.56
14.52

/
Y
\
/
Y
<

L 20000

L 19000

L 18000

L 17000

L 16000

L 15000

L 14000

L 13000

L 12000

L 11000

L 10000

L 9000

L 8000

L 7000

L 6000

L 5000

L 4000

L 3000

L 2000

| ‘ ‘ L 1000
Il J Lo

L -1000

L 2000

T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0 10
£1 (ppm)

99



2-(3-fluorophenyl)-2-(phenylamino)ethan-1-ol(1h)
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(R)-diethyl-1-(4-((1-(3-fluorophenyl)-2-hydroxyethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3h)

(FOOEt

N. _COOEt
N
H

HO

."N
H

Apr01-2021-GZ.9. fid
Fp-H

7.26 CDCI

7.50
7.38
7.37
7.27
7.26
7.23
719
l 717
7.15
7.1
7.09
—
4.36
4.35
4.35
4.34

6.42
\6.40

/1

4.19
417

4.16
4.14

413
3.85
3.84
3.83

—
—

3.82
3.64
3.62
3.62
3.60

|

1.26
1.24

23
1.21

o L
e@eoe
R R

Mar30-2021-gz. 2. fid

m-F-p-C

_-164.30
~162.34
143.24
143.19
132.20
130.48
130.42
122.49
122.47
114.74

<
/
L
Y
/

114.57

113.84

113.66
113.64

T
4.0
£1 (ppm)

77.41 CDCI3
77.16 CDCI3

\ 76.91 CDCI3

67.13

/
7
ky

63.00
62.27

59.87
59.85

14.57
14.53

<

L 30000

L 28000

L 26000

L 24000

L 22000

L 20000

L 18000

L 16000

L 14000

L 12000

L 10000

L 8000

L 6000

L 4000

L 2000

L —2000

L 34000

L 32000

L 30000

L 28000

L 26000

L 24000

L 22000

L 20000

- 18000

L 16000

L 14000

L 12000

L 10000

L 8000

L 6000

L4000

L 2000

200 190 180 170 160 150

110

T T
100 90
£1 (ppm)

102



Mar30-2021-gz
m-F-p-T

L 1300000

—-112.41

L 1200000

L 1100000

L 1000000

L. 900000

L 800000

L 700000

L 600000

L 500000

L 400000

L 300000

L 200000

L 100000

L —100000

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
20 10 0 -10 -20 -30 -40 50 60 -70 -80 -90 -100 110 ~-120 -130 -140 ~-150 ~-160 -170 180 ~-190 -200 -210 220
£1 (ppm)

103
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(R)-diethyl-1-(4-((2-hydroxy-1-(o-tolyl)ethyl)amino)phenyl)hydrazine-1,2-dicarboxylate
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2-(naphthalen-2-yl)-2-(phenylamino)ethan-1-ol (1j)
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(R)-diethyl-1-(4-((2-hydroxy-1-(naphthalen-2-yl)ethyl)amino)phenyl)hydrazine-1,2-dicarbox
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2-phenyl-2-(m-tolylamino)ethan-1-ol (1k)
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(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)amino)-2-methylphenyl)hydrazine-1,2-dicarboxy!l

ate ((R)-3k)
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(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)amino)-2-methoxyphenyl)hydrazine-1,2-dicarbox

ylate ((R)-3I)
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2-((3-chlorophenyl)amino)-2-phenylethan-1-ol (1m)
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(R)-diethyl-1-(2-chloro-4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3m)
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2-((3-fluorophenyl)amino)-2-phenylethan-1-ol (1n)
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(R)-diethyl-1-(2-fluoro-4-((2-hydroxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxyl

ate ((R)-3n)
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(1S,2R)-1-phenyl-1-(phenylamino)propan-2-ol ((1S,2R)-10)
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diethyl-1-(4-(((1R,2S)-2-hydroxy-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(30)
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(1S,2R)-1-phenyl-1-(phenylamino)butan-2-ol ((1S,2R)-1p)
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diethyl-1-(4-(((1R,2S)-2-hydroxy-1-phenylbutyl)amino)phenyl)hydrazine-1,2-dicarboxylate
(3p)
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(1S,2R)-3-methyl-1-phenyl-1-(phenylamino)butan-2-ol ((1S,2R)-1q)
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diethyl-1-(4-(((1R,2S)-2-hydroxy-3-methyl-1-phenylbutyl)amino)phenyl)hydrazine-1,2-dicar
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(1S,2S)-1-phenyl-1-(phenylamino)propan-2-ol (S-1r)
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diethyl-1-(4-(((1R,2R)-2-hydroxy-1-phenylpropyl)amino)phenyl)hydrazine-1,2-dicarboxylate
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(1R,2R)-2-(phenylamino)cyclohexan-1-ol ((1R,2R)-1s)
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diethyl-1-(4-(((1S,2S)-2-hydroxycyclohexyl)amino)phenyl)hydrazine-1,2-dicarboxylate (3s)
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(S)-1-phenyl-2-(phenylamino)ethan-1-ol ((S)-4a)
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(R)-dibenzyl-1-(4-((2-hydroxy-2-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxy
OH |,
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(S)-2-(methyl(phenyl)amino)-2-phenylethan-1-ol (S-6a)
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(R)-diethyl-1-(4-((2-hydroxy-1-phenylethyl)(methyl)amino)phenyl)hydrazine-1,2-dicarboxyla

te (R-7a)
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(S)-N-(2-methoxy-1-phenylethyl)aniline (S-6b)
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(R)-diethyl-1-(4-((2-methoxy-1-phenylethyl)amino)phenyl)hydrazine-1,2-dicarboxylate

(R-7b)
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