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1. General Experimental Information

The solvents used were purified by distillation. The alcohols were used without
purification as commercially available. All reactions were monitored by thin layer
chromatography and liquid chromatography. The reaction products were purified by
flash column chromatography on 200-300 mesh silica gel. Optical rotations were
measured using a 1.0 mL cell with a 1 cm path length on WZZ-2S digital polarimeter.
'H NMR and '*C NMR spectra were recorded on Bruker 400 MHz spectrometers (400
MHz for 'H NMR and 101 MHz for 3C NMR). The following abbreviations are used:
s, singlet, d, doublet, t, triplet, m, multiplet, High-resolution mass spectral analysis
(HRMS) datas were measured on a Bruker micrOTOF QII mass spectrometer based on
the ion trap ESI system. Enantiomeric excess values were measured by analytical HPLC

with Daicel ChiralPak OD-H and OJ-H columns.

2. Synthesis of methyl a-benzamidocinnamate (1a-1r)
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A mixture of benzoic acid derivative S1(15.00 mmol), glycine ethyl ester
hydrochloride (18.00 mmol), HOAT or HOBT (19.50 mmol), triethylamine (45.00
mmol), and DMF (15 mL) was cooled to 0°C, then EDC (19.50 mmol) was added. After
stirring at 0°C for 1 hour, ethyl acetate (100 mL) was added. The resulting mixture was

washed with 5% hydrochloric acid and 5% NaHCO;. The organic phases were
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combined and concentrated. The crude product (S3) was used without further
purification in the next step.

The S3 (19.63 mmol) was dissolved in a 50% ethanol-water solution (30 mL), and
NaOH (2 equiv.) were added. The mixture was stirred at room temperature for 1 hour,
followed by evaporation of the ethanol, and extracted with ethyl acetate. The aqueous
phase treated with 1N HCI solution to pH< 2. resulting in the precipitation of the
hippuric acid derivative (S4).

The S4 (3.87 mmol), methylsulfonylbenzaldehyde (4.46 mmol), triphenylphosphine
(0.19 mmol), and acetic anhydride (3 mL) were mixed and heated to 140°C for a
reaction lasting 0.5-8 h. After natural cooling to room temperature, the resulting
oxazolone derivative (S5) was washed with hot water and ice-cold ethanol, then dried
to constant weight.

The oxazolone derivative (S5, 1.30 mmol) was mixed with sodium methoxide
(0.26 mmol) and methanol (5 mL) and stirred at room temperature for 5 minutes to 2
hours. Finally, the mixture was purified by column chromatography (petroleum

ether/ethyl acetate = 1:1) to isolate the catalytic substrate (1a-1r).

. COOMe Methyl 4-methylsulfonyl-o-(2-methoxybenzamido)cinnama
O\\s m 0 te (1a)
OMe  White solid (497.6 mg, 98% yield). 'H NMR (400 MHz, DMSO-dj)
810.00 (s, 1H), 7.96 (s, 4H), 7.70 (d, J= 7.2 Hz, 1H), 7.55 (t, J= 7.7
Hz, 1H), 7.31 (s, 1H), 7.22 (d, J= 8.4 Hz, 1H), 7.08 (t, J = 7.5 Hz, 1H), 3.95 (s, 3H), 3.78 (s, 3H), 3.25
(s, 3H).
~~COOMe Methyl 4-methylsulfonyl-a-(2-ethoxybenzamido)cinnamate
Q m o) (1b)
/S\\
O OEt  White solid (505.1 mg, 96% yield). 'H NMR (400 MHz, DMSO-d¢) &
9.96 (s, 1H), 7.96 — 7.86 (m, 4H), 7.75 (d, /= 7.6 Hz, 1H), 7.54 (t, J
= 7.8 Hz, 1H), 7.34 (s, 1H), 7.21 (d, J = 8.4 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 4.23 (q, J = 6.9 Hz, 2H),

3.79 (s, 3H), 3.24 (s, 3H), 1.29 (t, J = 6.9 Hz, 3H).
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COOMe Methyl 4-methylsulfonyl-a-(2-fluorobenzamido)cinnamate (1c)

H 0 White solid (487.1 mg, 99% yield). 'H NMR (400 MHz, DMSO-d¢) &
F
10.21 (s, 1H), 7.98 — 7.91 (m, 4H), 7.64 (dt, J=30.3, 6.8 Hz, 2H), 7.45

(s, 1H), 7.35 (q, J = 8.7, 7.1 Hz, 2H), 3.78 (s, 3H), 3.25 (s, 3H).
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COOMe  Methyl 4-methylsulfonyl-a-(2-chlorobenzamido)cinnamate (1d)

3

@)
g H 0 White solid (487.8 mg, 95% yield). 'H NMR (400 MHz, DMSO-d¢) &
7 \\O
I
C joss (s, 1H), 8.00 — 7.93 (m, 4H), 7.58 — 7.44 (m, 5H), 3.80 (s, 3H),
3.25 (s, 3H).

COOMe Methyl 4-methylsulfonyl-a-(4-methoxybenzamido)cinnamate
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White solid (487.4 mg, 96% yield). '"H NMR (400 MHz, DMSO-d;) &

10.09 (s, 1H), 7.99 — 7.83 (m, 6H), 7.38 (s, 1H), 7.06 (d, J = 8.7 Hz,

o)
- 2H), 3.84 (s, 3H), 3.75 (s, 3H), 3.22 (s, 3H).

COOMe Methyl 4-methylsulfonyl-a-(3-fluorobenzamido)cinnamate (1f)

N\ H
s\

o White solid (472.4 mg, 96% yield). 'H NMR (400 MHz, DMSO-dq)

O
n
o
z

axe

10.34 (s, 1H), 7.95 (d, J = 8.3 Hz, 2H), 7.88 (d, J = 8.4 Hz, 2H), 7.83 (d,
F J=7.7Hz 1H),7.76 (d,J= 9.6 Hz, 1H), 7.61 (q, J = 7.9 Hz, 1H), 7.48
(d, J=10.8 Hz, 2H), 3.76 (s, 3H), 3.22 (s, 3H).

COOMe Methyl 4-methylsulfonyl-a-(4-fluorobenzamido)cinnamate (1g)

White solid (457.6 mg, 93% yield). '"H NMR (400 MHz, DMSO-ds) &
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n
|
I ;
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10.28 (s, 1H), 8.04 (dd, J= 8.2, 5.7 Hz, 2H), 7.94 (d, J = 8.4 Hz, 2H),

7.87 (d, J= 8.3 Hz, 2H), 7.44 (s, 1H), 7.38 (t,J= 8.7 Hz, 2H), 3.75 (s,
F 3H), 3.22 (s, 3H).

cooMe Methyl 4-methylsulfonyl-o-(3-chlorobenzamido)cinnamate (1h)

\\ H

5 o) White solid (498.1 mg, 97% yield). 'H NMR (400 MHz, DMSO-dy) &
N

O
o}
Z

Wate

10.33 (s, 1H), 7.98 (d, J = 8.3 Hz, 2H), 7.96 — 7.83 (m, 4H), 7.62 (d, J =
Cl 8.4 Hz 2H), 7.45 (s, IH), 3.76 (s, 3H), 3.22 (s, 3H).

COOMe Methyl 4-methylsulfonyl-a-(4-chlorobenzamido)cinnamate (1i)
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White solid (508.4 mg, 99% yield). 'H NMR (400 MHz, DMSO-d) & 10.33 (s, 1H), 7.98 (d, /= 8.3 Hz,
2H), 7.96 — 7.83 (m, 4H), 7.62 (d, J= 8.4 Hz, 2H), 7.45 (s, 1H), 3.76 (s, 3H), 3.22 (s, 3H).
COOMe Methyl 4-methylsulfonyl-o-(2-methylbenzamido)cinnamate (1j)
/\\ . White solid (482.0 mg, 99% yield). 'H NMR (400 MHz, DMSO-ds) 6
%
5/ 10.15 (s, 1H), 7.98 (d, J = 8.3 Hz, 2H), 7.90 (d, J = 8.3 Hz, 2H), 7.50

(d,J=7.4 Hz, 1H), 7.44 — 7.36 (m, 2H), 7.31 (t, J = 7.2 Hz, 2H), 3.79

g5

(s, 3H), 3.24 (s, 3H), 2.39 (s, 3H).

COOMe Methyl 4-methylsulfonyl-a-(3-methylbenzamido)cinnamate

‘s (1K)
7 \\
5\ White solid (472.3 mg, 97% yield). '"H NMR (400 MHz, DMSO-dy) &
10.21 (s, 1H), 7.94 (d, J = 8.2 Hz, 2H), 7.87 (d, /= 8.3 Hz, 2H), 7.81 —
7.73 (m, 2H), 7.42 (d, /= 3.9 Hz, 3H), 3.75 (s, 3H), 3.22 (s, 3H), 2.39 (s, 3H).

AN COOMe Methyl 4-methylsulfonyl-a-(4-methylbenzamido)cinnamate (11)

\ HN o

P S! White solid (462.5 mg, 95% yield). 'H NMR (400 MHz, DMSO-dy) 8
\

10.16 (s, 1H), 7.93 (d, J = 8.3 Hz, 2H), 7.87 (dd, J = 7.7, 3.5 Hz, 4H),

7.41 (s, 1H), 7.34 (d, J = 7.9 Hz, 2H), 3.75 (s, 3H), 3.22 (s, 3H), 2.39

0~

(s, 3H).

COOMe Methyl 4-methylsulfonyl-a-(2-ethylbenzamido)cinnamate (1m)

HN._O White solid (490.0 mg, 96% yield). 'H NMR (400 MHz, DMSO-ds) &

Et

ge
CD/
| §

\

10.19 (s, 1H), 7.98 (d, J = 8.3 Hz, 2H), 7.91 (d, J = 8.3 Hz, 2H), 7.50 —
7.40 (m, 3H), 7.35 — 7.29 (m, 2H), 3.79 (s, 3H), 3.24 (s, 3H), 2.76 (q, J =

7.4 Hz, 2H), 1.17 (t, J = 7.5 Hz, 3H).

/©/\( COOMe Methyl 4-methylsulfonyl-a-(4-(tert-butyl)benzamido)cinnama
o]
W\ HN (0]
/S\\ te (1n)
O

White solid (520.1 mg, 96% yield). "H NMR (400 MHz, DMSO-dg) 6
10.19 (s, 1H), 8.00 — 7.86 (m, 6H), 7.55 (d, J = 8.4 Hz, 2H), 7.43 (s,
1H), 3.75 (s, 3H), 3.22 (s, 3H), 1.32 (s, 9H).

COOMe Methyl 4-methylsulfonyl-a-benzamidocinnamate (10)
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O
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White solid (463.9 mg, 99% yield). 'H NMR (400 MHz, DMSO-dg) & 10.25 (s, 1H), 7.99 — 7.92 (m, 4H),

7.88 (d, J= 8.4 Hz, 2H), 7.62 (t, J= 7.2 Hz, 1H), 7.54 (t, J= 7.5 Hz, 2H), 7.44 (s, 1H), 3.76 (s, 3H), 3.22

(s, 3H).

- COOMe Methyl 4-methylsulfonyl-a-(1-naphthamido)cinnamate (1p)
O\\S m @) White solid (507.1 mg, 95% yield). 'H NMR (400 MHz, DMSO-ds) 6
N

O O 10.45 (s, 1H), 8.29 (d, J = 8.3 Hz, 1H), 8.09 (d, J = 8.2 Hz, 1H), 7.99
(p, J = 9.0, 8.6 Hz, SH), 7.79 (d, J = 6.9 Hz, 1H), 7.67 — 7.55 (m, 3H),
7.50 (s, 1H), 3.86 (s, 3H), 3.25 (s, 3H).

~ P Methyl 3-methylsulfonyl-o-(2-methoxybenzamido)cinnamate

O,/s\©/\/coon/|e
HN.__O (1q)
OMe  White solid (482.4 mg, 95% yield). '"H NMR (400 MHz, DMSO-d;) &
9.97 (s, 1H), 8.20 (s, 1H), 8.07 (d, J= 7.9 Hz, 1H), 7.90 (d, /= 7.9 Hz,
1H), 7.75 — 7.69 (m, 2H), 7.54 (d, J = 8.6 Hz, 1H), 7.39 (s, 1H), 7.21 (d, J = 8.4 Hz, 1H), 7.07 (t, J=7.5
Hz, 1H), 3.93 (s, 3H), 3.78 (s, 3H), 3.18 (s, 3H).

P Methyl 3-methylsulfonyl-o-(2-ethoxybenzamido)cinnamate (1r)

S .~ COOMe
0 m o White solid (510.3 mg, 97% yield). '"H NMR (400 MHz, DMSO-d¢) &

oEt 997 (s, 1H), 8.13 (s, 1H), 8.01 (d,/=7.8 Hz, 1H), 7.90 (d, /= 7.9 Hz,

1H), 7.78 (d, J = 7.7 Hz, 1H), 7.69 (t, J = 7.8 Hz, 1H), 7.54 (t, J= 7.8
Hz, 1H), 7.41 (s, 1H), 7.22 (d, J = 8.4 Hz, 1H), 7.08 (t, J= 7.5 Hz, 1H), 4.23 (q, J = 6.9 Hz, 2H), 3.80 (s,

3H), 3.18 (s, 3H), 1.29 (t, J = 6.9 Hz, 3H).
3. Asymmetric hydrogenation of methylsulfonylcinna

mic acid esters

COOMe 5 mol% Ni(OAc), COOMe
[ 10 mol% (R)-BINAP [
= \|¢ H,(30 atm), 12 h, HFIP, 40°C = \|¢

R 2-Fluorobenzoic acid(0.5 eq) R

1a-r 2a-r
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Ni(OAc)2-4H20 (0.9 mg, 0.0050 mmol), (R)-BINAP (6.2 mg, 0.0100 mmol), 1
(0.1 mmol) were added to a hydrogenation reaction tube. Then, HFIP (3.0 mL) was
transferred into the reaction tube, which was subsequently placed into a high-
pressure reactor and charged with hydrogen gas 5 times. The reaction was carried
out under Hz (30 atm) at 40°C for 12 hours. After the reaction was complete, the gas
was slowly and carefully released, the mixture was evaporated, and then purified by
chromatography using a short silica column (PE: EA= 1:1). Thus, obtain the product

(2a-2r).

COOMe Methyl (5)-2-(2-methoxybenzamido)-3-(4-(methylsulfonyl)
ON /©/:Nr o phenyl)propanoate (2a)

e S\\
0
OMe  Colorless oil (364 mg, 93% yield. 'H NMR (400 MHz,

Chloroform-d) & 8.45 (d, J= 7.2 Hz, 1H), 8.15 (d, J = 7.8 Hz, 1H),
7.83 (d,J=17.9 Hz, 2H), 7.45 (t, J= 8.0 Hz, 1H), 7.35 (d, J= 7.9 Hz, 2H), 7.06 (t, J = 7.6 Hz, 1H), 6.95
(d,J=8.4Hz, 1H), 5.11 (g, J = 6.3 Hz, 1H), 3.84 (s, 3H), 3.74 (s, 3H), 3.39 (dd, J = 13.6, 5.5 Hz, 1H),
3.29 (dd, J = 13.6, 5.1 Hz, 1H), 3.02 (s, 3H). 3C NMR (101 MHz, Chloroform-d) 5 171.64, 164.84,
157.76, 143.14, 139.24, 133.36, 132.18, 130.46, 127.44, 121.34, 120.61, 111.53, 55.97, 53.57, 52.52,
44.49, 37.78. HRMS (ESI) m/z caled for CjoHyNOGS [M+H]* 392.1162, found: 392.1167. HPLC

conditions: Daicel Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm, 1.0 mL/min, tyajor = 29.7

25 _
Min, tiner = 25.5 min, ee = 96%.14 D =+ 21.21 (9 99 MeOH).

COOMe Methyl (S)-2-(2-ethoxybenzamido)-3-(4-(methylsulfonyl)
O\\Sm (0] phenyl)propanoate (2b)
° OEt  Colorless oil (40.1 mg, 99% yield). 'H NMR (400 MHz,
Chloroform-d) & 8.74 (d, /= 7.0 Hz, 1H), 8.22 (dd, /= 7.8, 1.6 Hz,
1H), 7.84 (d, J=8.2 Hz, 2H), 7.46 (t, /= 8.6 Hz, 1H), 7.34 (d, /= 8.2 Hz, 2H), 7.08 (t, /= 7.6 Hz, 1H),
6.95 (d, J= 8.3 Hz, 1H), 5.18 (q, /= 5.7 Hz, 1H), 4.12 (q, J= 7.0 Hz, 2H), 3.75 (s, 3H), 3.43 (dd, J =
13.7, 6.0 Hz, 1H), 3.31 (dd, J=13.7, 4.9 Hz, 1H), 3.03 (s, 3H), 1.29 (t, J= 7.0 Hz, 3H). 3C NMR (101
MHz, Chloroform-d) 8 171.52, 164.78, 157.34, 143.17, 139.21, 133.34, 132.22, 130.49, 127.40, 121.19,

120.43, 112.32, 64.79, 53.63, 52.43, 44.51, 37.92, 14.50. HRMS (ESI) m/z calcd for C,0H23NOgS
S7



[M+H]* 405.1915, found: 405.1924. Daicel Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm,

25 _
2> =+ 39.80

1.0 mL/min, tugjor = 21.0 Min, tyiner = 17.1 min, ee = 92%.[% (¢=0.98, MeOH).

COOMe Methyl (5)-2-(2-fluorobenzamido)-3-(4-(methylsulfonyl)

O\\S m o) phenyl)propanoate (2c¢)

0]
F White solid (36.8 mg, 97% yield). 'HNMR (400 MHz, Chloroform-d)

§8.07 (t, J= 7.8 Hz, 1H), 7.89 (d, J = 8.0 Hz, 2H), 7.52 (q, J = 6.9
Hz, 1H), 7.40 (d, J = 8.0 Hz, 2H), 7.32 — 7.26 (m, 2H), 7.15 (dd, J = 12.0, 8.4 Hz, 1H), 5.16 (q, J = 6.0
Hz, 1H), 3.80 (s, 3H), 3.44 (dd, J= 13.9, 5.7 Hz, 1H), 3.32 (dd, J = 13.8, 5.8 Hz, 1H), 3.06 (s, 3H). 13C
NMR (101 MHz, Chloroform-d) & 171.21, 162.92, 162.89, 142.59, 133.94, 133.85, 131.91, 130.35,
127.65, 124.94, 12491, 116.35, 116.11, 53.58, 52.71, 44.52, 37.79.HRMS (ESI) m/z calcd for

CsHsFNOsS [M+H]* 380.0973, found: 380.0978. Daicel Chiralcel OJ-H column, n-hexane/ethanol =

25 _
b =+1485

80/20, 254 nm, 1.0 mL/Min, tugor = 77.1 Min, tyiner = 71.0 min, ee = 95%.19] =1.01,

MeOH).

Methyl (S)-2-(2-chlorobenzamido)-3-(4-(methylsulfonyl)

COOMe
ON m 0] phenyl)propanoate (2d)

S
N
© Cl  White solid (37.2 mg, 94% vyield. 'H NMR (400 MHz,

Chloroform-d) § 7.86 (d, J = 8.2 Hz, 2H), 7.61 (d, J = 6.9 Hz, 1H),
736 (dd, J=25.5,7.7 Hz, 5H), 6.81 (d, /= 6.8 Hz, 1H), 5.13 (q, /= 5.9 Hz, 1H), 3.79 (s, 3H), 3.46 (dd,
J=13.9, 5.8 Hz, 1H), 3.30 (dd, J= 13.9, 5.8 Hz, 1H), 3.03 (s, 3H). 3C NMR (101 MHz, Chloroform-d)
5 171.18, 165.90, 142.54, 139.47, 133.92, 131.83, 130.85, 130.48, 130.45, 130.19, 127.63, 127.21,
53.66, 52.76, 44.51, 37.71. HRMS (ESI) m/z caled for CiH;sCINOsS [M+H]": 396.0667.

Found:396.0674. Daicel Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm, 1.0 mL/min, tpajor

25 _
2> =+9.00

— 15.6 min, tyer = 13.2 min, ee = 91%..%] (¢=1.00, MeOH).

COOMe Methyl (S)-2-(4-methoxybenzamido)-3-(4-(methylsulfonyl)
0, m O phenyl)propanoate (2¢)

/S\\O
White solid (38.3 mg, 98% yield). 'H NMR (400 MHz, Chloroform-d)
8 7.85(d, J="7.8 Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 7.34 (d, /= 7.8

OMe
Hz, 2H), 6.92 (d, J = 8.2 Hz, 2H), 6.59 (d, J = 6.9 Hz, 1H), 5.10 (q, J

S8



= 5.8 Hz, 1H), 3.85 (s, 3H), 3.78 (s, 3H), 3.41 (dd, J = 13.7, 5.8 Hz, 1H), 3.29 (dd, J = 13.7, 5.1 Hz,
1H), 3.04 (s, 3H). *C NMR (101 MHz, Chloroform-d) 8 171.69, 166.40, 162.66, 142.82, 139.36, 130.41,
128.87, 127.59, 125.70, 113.94, 55.47, 53.31, 52.69, 44.49, 37.82. HRMS (ESI) m/z Calcd for

C9H21NOgS [M+H]": 392.1162. Found:392.1169. Daicel Chiralcel OJ-H column, n-hexane/ethanol =

25 _
60/40, 254 nm, 1.0 mL/min, tygor = 31.4 min, typer = 23.8 min, ee = 78%.14D =+ 1122 (. o8,

MeOH).

COOMe Methyl (5)-2-(3-fluorobenzamido)-3-(4-(methylsulfonyl)
ON S /©/:l\‘l/ O phenyl)propanoate (2f)

White solid (36.0 mg, 95% yield). "H NMR (400 MHz, Chloroform-d)

F 87.85(d,J=28.0Hz 2H), 7.53 — 7.30 (m, 5H), 7.21 (t, J = 7.9 Hz,

1H), 6.74 (d, J = 7.0 Hz, 1H), 5.09 (q, J = 6.1 Hz, 1H), 3.78 (s, 3H), 3.41 (dd, J = 13.8, 5.8 Hz, 1H),
3.29 (dd, J = 13.8, 5.6 Hz, 1H), 3.03 (s, 3H). 3C NMR (101 MHz, Chloroform-d) & 171.40, 165.65,
164.02, 161.56, 142.55, 139.48, 135.75, 135.68, 130.53, 130.46, 130.35, 127.67, 122.40, 122.38,
119.25, 119.04, 114.62, 114.39, 53.45, 52.83, 44.48, 37.68. HRMS (ESI) m/z Calcd for C;gH;sFNOsS

[M+H]*: 380.0973. Found:380.0985. Daicel Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm,

25 _
2> =+ 11.00

1.0 mL/min, tugjor = 16.2 Min, tiner = 13.1 min, ee = 62%.% (¢=1.00, MeOH).

/@/\rCOOMe Methyl (S)-2-(4-fluorobenzamido)-3-(4-methylsulfonyl)
ON
s HN O phenyl)propanoate (2g)

/\\O

White solid (37.6 mg, 99% yield). 'H NMR (400 MHz, Chloroform-d)
5 7.86 (d, J=17.8 Hz, 2H), 7.80 — 7.68 (m, 2H), 7.34 (d, J = 7.8 Hz,
2H), 7.12 (t,J = 8.3 Hz, 2H), 6.62 (d, /= 5.9 Hz, 1H), 5.10 (q, J=5.9
Hz, 1H), 3.79 (s, 3H), 3.42 (dd, J=13.8, 5.8 Hz, 1H), 3.30 (dd, /= 13.8, 5.1 Hz, 1H), 3.04 (s, 3H). 13C
NMR (101 MHz, Chloroform-d) & 171.51, 165.81, 142.60, 139.52, 130.36, 129.43, 129.34, 127.65,
115.98, 115.76, 53.42, 52.77, 44.47, 37.78. HRMS (ESI) m/z calcd for C,sH;sFNOsS [M+H]":

380.0973.Found:380. 0978. Daicel Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm, 1.0

=+ 12.63

25
mL/MIN, tygjor = 17.6 Min, tuinor = 14.3 min, ee = 60%.[4 D (¢=0.95, MeOH).

COOMe Methyl (5)-2-(3-chlorobenzamido)-3-(4-(methylsulfonyl)

O\\S m e) phenyl)propanoate (2h)

“o S9

Cl



White solid (38.0 mg, 96% yield). 'H NMR (400 MHz, Chloroform-d) 6 7.85 (d, J= 8.2 Hz, 2H), 7.72
(s, 1H), 7.58 (d, J="7.8 Hz, 1H), 7.49 (d, J= 7.4 Hz, 1H), 7.36 (dd, J=16.2, 8.0 Hz, 3H), 6.72 (s, 1H),
5.08 (q, J = 5.8 Hz, 1H), 3.79 (s, 3H), 3.41 (dd, J = 13.8, 5.8 Hz, 1H), 3.29 (dd, /= 13.9, 5.6 Hz, 1H),
3.03 (s, 3H). 3*C NMR (101 MHz, Chloroform-d) & 171.41, 165.61, 142.55, 139.50, 135.25, 134.97,
132.12,130.34, 130.09, 127.67, 127.45, 125.00, 53.46, 52.82, 44.49, 37.69. HRMS (ESI) m/z calcd for

CgHgCINOsS [M+H]": 396.0667.Found:396.0678. Daicel Chiralcel OJ-H column, n-hexane/ethanol =

25 _
60/40, 254 nm, 1.0 ML/min, tygor = 14.8 min, typer = 11.8 min, ee = 58%.4/ D =+ 11.65

(c=1.03,
MeOH).
COOMe Methyl (5)-2-(4-chlorobenzamido)-3-(4-(methylsulfonyl)
ON m 0 phenyl)propanoate (2i)
S
SN
O White solid (35.6 mg, 90% yield). 'H NMR (400 MHz, Chloroform-d)

§7.84 (d, J=8.1 Hz, 2H), 7.67 (d, J = 8.5 Hz, 2H), 7.40 (d, J= 7.7

Cl Hz, 2H), 7.33 (d, J = 8.2 Hz, 2H), 6.70 (s, 1H), 5.08 (q, J = 5.9 Hz,

1H), 3.78 (s, 3H), 3.40 (dd, J = 13.8, 5.8 Hz, 1H), 3.29 (dd, /= 13.8, 5.5 Hz, 1H), 3.03 (s, 3H). 3C NMR
(101 MHz, Chloroform-d) & 171.46, 165.86, 142.61, 139.48, 138.41, 131.82, 130.35, 129.03, 128.46,
127.64, 53.44, 52.80, 44.47, 37.70. HRMS (ESI) m/z calcd for C,sH;sCINOsS [M+H]*: 396.0667.

Found:396.0679. Daicel Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm, 1.0 mL/min, tygjor

25 _
=183 minn tminor = 14.3 min, cC = 57%[(1] D =+8.91 (

/©/\KCOOMG Methyl (8)-2-(2-methylbenzamido)-3-(4-methylsulfonyl)
ON
S HN o phenyl)propanoate (2j)

/\\O

¢=1.01, MeOH).

White solid (37.1 mg, 90% yield). "H NMR (400 MHz, Chloroform-d)
87.90-17.76 (m, 2H), 7.40 — 7.26 (m, 4H), 7.24 — 7.15 (m, 2H), 6.34
(d,J=7.2Hz, 1H),5.11 (q,J=17.5, 6.7 Hz, 1H), 3.79 (s, 3H), 3.43 (dd, J=13.8, 5.5 Hz, 1H), 3.25 (dd,
J=13.9, 6.3 Hz, 1H), 3.02 (s, 3H), 2.36 (s, 3H). 3C NMR (101 MHz, Chloroform-d) 8 171.52, 169.45,
142.74, 139.44, 136.47, 135.14, 131.27, 130.44, 130.37, 127.66, 126.74, 125.88, 53.11, 52.76, 44.50,
37.89, 19.80. HRMS (ESI) m/z calcd for CoHyNOsS [M+H]": 376.1213. Found:376.1231. Daicel

Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm, 1.0 mL/min, tygjer = 15.8 min, tyine = 12.7

25 _
min, ee = 54%.[D =1 900 (1 00, MeOH).
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Methyl (8)-2-(3-methylbenzamido)-3-(4-(methylsulfonyl)
COOMe
O\\Sm o phenyl)propanoate (2k)
o) White solid (36.0 mg, 96% yield). '"H NMR (400 MHz, Chloroform-
d) 6 7.85 (d, J = 8.0 Hz, 2H), 7.56 (s, 1H), 7.50 (d, J = 6.2 Hz, 1H),
7.33(q,J =8.2,7.6 Hz, 4H), 6.66 (d, ] = 6.7 Hz, 1H), 5.11 (q, J = 5.9
Hz, 1H), 3.78 (s, 3H), 3.43 (dd, ] = 13.8, 5.8 Hz, 1H), 3.30 (dd, J = 13.8, 5.2 Hz, 1H), 3.04 (s, 3H), 2.39
(s, 3H). BC NMR (101 MHz, Chloroform-d) & 171.60, 167.09, 142.74, 139.38, 138.69, 133.45, 132.85,
130.40, 128.63, 127.74, 127.61, 123.93, 53.36, 52.74, 44.49, 37.77, 21.37. HRMS (ESI) m/z calcd for

C9H,NOsS [M+H]": 376.1213. Found:376.1224. Daicel Chiralcel OJ-H column, n-hexane/ethanol =

2 =+18.25

60/40, 254 nm, 1.0 mL/min, toger = 12.7 min, toiner = 10.4 min, ee = 70%.141D (c=0.97,

MeOH).

COOMe Methyl (8)-2-(4-methylbenzamido)-3-(4-(methylsulfonyl)
O\\Sm 0 phenyl)propanoate (21)

White solid (36.8 mg, 98% yield). "TH NMR (400 MHz, Chloroform-d)
8 7.88 (d, J= 7.9 Hz, 2H), 7.67 (d, J= 7.8 Hz, 2H), 7.37 (d, J= 7.9
Hz, 2H), 7.29 (d, J= 4.7 Hz, 2H), 6.67 (d, J= 6.8 Hz, 1H), 5.14 (q, J
= 5.9 Hz, 1H), 3.81 (s, 3H), 3.45 (dd, J = 13.8, 5.8 Hz, 1H), 3.33 (dd, J = 13.8, 5.2 Hz, 1H), 3.07 (s,
3H), 2.43 (s, 3H). 3C NMR (101 MHz, Chloroform-d) 3 171.61, 166.81, 142.76, 142.66, 139.41, 130.65,
130.40, 129.41, 127.60, 126.99, 53.32, 52.69, 44.49, 37.81, 21.49. HRMS (ESI) m/z calcd for

C9H,NOsS [M+H]*: 376.1213. Found: 376.1228. Daicel Chiralcel OJ-H column, n-hexane/ethanol =

25
[a]% =+ 6.93

60/40, 254 nm, 1.0 mL/min, tygjor = 18.9 min, tyiner = 14.8 min, ee = 70%. (c=1.01,

MeOH).

COOMe Methyl (5)-2-(2-ethylbenzamido)-3-(4-(methylsulfonyl)
CN /©/:Nr ) phenyl)propanoate (2m)

7 S\\
O
Et  White solid (37.0 mg, 95% vyield. 'H NMR (400 MHz,

Chloroform-d) 5 7.89 (d, J = 7.8 Hz, 2H), 7.39 (dd, J = 17.0, 7.8

Hz, 3H), 7.27 (d, /= 8.7 Hz, 2H), 7.21 (t, J = 7.4 Hz, 1H), 6.40 — 6.30 (m, 1H), 5.14 (q, J = 6.4 Hz, 1H),
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3.81 (s, 3H), 3.45 (dd, J = 13.9, 5.6 Hz, 1H), 3.27 (dd, J = 13.9, 6.5 Hz, 1H), 3.05 (s, 3H), 2.73 (q, J =
7.5 Hz, 2H), 1.19 (t, J = 7.5 Hz, 3H). *C NMR (101 MHz, Chloroform-d) & 171.50, 169.68, 142.76,
142.73, 139.43, 134.92, 130.54, 130.34, 129.71, 127.67, 126.77, 125.87, 53.09, 52.75, 44.50, 37.86,
26.26, 15.95. HRMS (ESI) m/z caled for Co0HpNOsS [M+H]*: 390.1370. Found: 390.1353. Daicel

Chiralcel OJ-H column, n-hexane/ethanol = 60/40, 254 nm, 1.0 mL/min, tyjer = 11.4 min, tpine = 10.0

25 _
min, ee = 56%.[HD =T 1748 (1 03 McOH).

COOMe Methyl (8)-2-(4-(tert-butyl)benzamido)-3-(4-(methylsulfonyl)
ON m 0] phenyl)propanoate (2n)

S
N
White solid (40.1 mg, 96% yield). 'H NMR (400 MHz, Chloroform-

d) 6 7.85(d,J=8.3 Hz, 2H), 7.68 (d, J = 8.4 Hz, 2H), 7.46 (d, J=8.5
Hz, 2H), 7.34 (d, J= 8.2 Hz, 2H), 6.66 (d, /= 7.1 Hz, 1H), 5.12 (q, J
= 5.7 Hz, 1H), 3.78 (s, 3H), 3.43 (dd, J = 13.8, 5.8 Hz, 1H), 3.30 (dd, J = 13.8, 5.3 Hz, 1H), 3.04 (s,
3H), 1.33 (s, 9H). *C NMR (101 MHz, Chloroform-d) & 171.61, 166.84, 155.73, 142.75, 139.35,
130.57, 130.42, 127.62, 126.86, 125.73, 53.29, 52.74, 44.51, 37.77, 35.01, 31.14. HRMS (ESI) m/z
caled for Cp,H,7NOsS [M+H]": 48.1730. Found: 418.1738. Daicel Chiralcel OJ-H column, n-

hexane/ethanol = 80/20, 254 nm, 1.0 mL/min, tpor = 32.8 min, tpine: = 27.8 min, ee = 66%.

25 _
[aly =+8.08 (0,99, MeOH).

COOMe Methyl (5)-2-benzamido-3-(4-(methylsulfonyl)phenyl)
O\S /(j/:l\lr 0] propanoate (20)

P

White solid (35.8 mg, 99% yield). 'H NMR (400 MHz, Chloroform-d)

5 7.84 (d, J=8.2 Hz, 2H), 7.73 (d, /= 7.3 Hz, 2H), 7.52 (t, J= 7.4
Hz, 1H), 7.43 (t, J=17.5 Hz, 2H), 7.34 (d, /= 8.2 Hz, 2H), 6.71 (d, /= 7.1 Hz, 1H), 5.11 (q, J= 5.8 Hz,
1H), 3.78 (s, 3H), 3.42 (dd, J=13.8, 5.8 Hz, 1H), 3.29 (dd, J=13.8, 5.4 Hz, 1H), 3.03 (s, 3H). *C NMR
(101 MHz, Chloroform-d) & 171.55, 166.94, 142.75, 139.39, 133.50, 132.09, 130.39, 128.76, 127.62,
127.01, 53.38, 52.74, 44.49, 37.74. HRMS (ESI) m/z .caled for C;sH1oNOsS [M+H]*: 362.1057.

Found:362.1065. Daicel Chiralcel OD-H column, n-hexane/ethanol = 70/30, 254 nm, 1.0 mL/min, tpgjer

25 _
= 9.9 min, tye = 7.6 min, ee = 68%.14D =+ 1300 (1 60 MeOH).
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/@/\KCOOMG Methyl  (S)-2-(1-naphthamido)-3-(4-(methylsulfonyl)phenyl)
O\\S HN. O propanoate (2p)

OO White solid (39.9 mg, 9% yield). "H NMR (400 MHz, Chloroform-d)

58.22 —8.16 (m, 1H), 7.91 (dd, J = 23.1, 8.1 Hz, 4H), 7.55 (t, /= 7.0

Hz, 3H), 7.4 (dd, J = 15.1, 7.8 Hz, 3H), 6.49 (d, /= 7.5 Hz, 1H), 5.27 (q, J = 6.3 Hz, 1H), 3.83 (s, 3H),
3.53 (dd, J = 14.0, 5.7 Hz, 1H), 332 (dd, J = 13.8, 6.3 Hz, 1H), 3.04 (s, 3H). 1°C NMR (101 MHz,
Chloroform-d) & 171.49, 169.00, 142.71, 139.48, 133.72, 133.18, 131.28, 130.43, 130.06, 130.03,
128.43, 127.71, 12738, 126.63, 125.20, 125.10, 124.68, 53.31, 52.83, 44.50. HRMS (ESI) m/z caled

for C;oH,NOsS [M+H]*: 412.1247. Found:412.1254. Daicel Chiralcel OJ-H column, n-hexane/ethanol

25 _
= 70/30, 254 nm, 1.0 ML/Min, tyger = 26.6 Min, tyior = 20.0 min, ee = 58%.[4D =+ 1263 (g 95,

O Methyl (S)-2-(2-methoxybenzamido)-3-(3-(methylsulfonyl)
//S COOMe

(0] m o phenyl)propanoate (2q)

Colorless oil (36.0 mg, 92% yield). 'H NMR (400 MHz,
Chloroform-d) é 8.50 (d, /= 7.1 Hz, 1H), 8.15 (d, /= 7.8 Hz, 1H),
7.81(d, J=3.7 Hz, 1H), 7.73 (s, 1H), 7.48 (t, J= 5.7 Hz, 3H), 7.07
(t, J=7.6 Hz, 1H), 6.97 (d, /= 8.3 Hz, 1H), 5.14 (q, J = 6.1 Hz, 1H), 3.89 (s, 3H), 3.78 (s, 3H), 3.42
(dd, J = 13.8, 5.4 Hz, 1H), 3.27 (dd, J = 13.8, 6.1 Hz, 1H), 2.93 (s, 3H). *C NMR (101 MHz,
Chloroform-d) & 171.72, 164.79, 157.82, 140.66, 138.43, 134.81, 133.36, 132.20, 129.46, 128.26,
125.94, 121.31, 120.53, 111.51, 56.06, 53.65, 52.58, 44.38, 37.88. HRMS (ESI) m/z calcd for

C19H21NOgS [M+H]": 392.1162. Found:392.1168. Daicel Chiralcel OJ-H column, n-hexane/ethanol =

25 _
80/20, 254 nm, 1.0 ML/Min, tygor = 63.0 Min, typer = 56.1 min, ee = 92%.[4D =+ 1979 (. 96,
MeOH).
0 Methyl (8)-2-(2-ethoxybenzamido)-3-(3-(methylsulfonyl)

g COOMe
O/ phenyl)propanoate (2r)
HN.__O

Colorless oil (38.9 mg, 96% yield. 'H NMR (400 MHz,
Chloroform-d) 6 8.77 (d, /= 7.2 Hz, 1H), 8.19 (dd, /= 7.8, 1.8 Hz,

1H), 7.81 (dt, /= 7.0, 1.9 Hz, 1H), 7.69 (s, 1H), 7.50 — 7.42 (m, 3H),
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7.09 —7.04 (m, 1H), 6.95 (d, J= 8.3 Hz, 1H), 5.21 — 5.15 (m, 1H), 4.13 (qd, J= 7.0, 1.9 Hz, 2H), 3.77
(s, 3H), 3.43 (dd,J=13.8,5.6 Hz, 1H), 3.27 (dd, /= 13.8, 5.4 Hz, 1H), 2.91 (s, 3H), 1.30 (t, /= 7.0 Hz,
3H). 3C NMR (101 MHz, Chloroform-d) & 171.56, 164.70, 157.39, 140.62, 138.40, 134.88, 133.34,
132.20, 129.37, 128.35, 125.86, 121.13, 120.31, 112.29, 64.80, 53.67, 52.50, 44.35, 37.99, 14.50.
HRMS (ESI) m/z caled for C;oHy NOgS [M+H]": 4051915. Found:405.1933. Daicel Chiralcel OJ-H

column, n-hexane/ethanol = 60/40, 254 nm, 1.0 mL/min, tpjer = 17.7 min, tyinor = 14.6 min, ee = 90%.

25 _
[aly =+30.00 (1 19, McOH).
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4. NMR Spectra
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1c 'H NMR (400 MHz, DMSO-dg)
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le 'H NMR (400 MHz, DMSO-dg)
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1g 'TH NMR (400 MHz, DMSO-d¢)
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1i "TH NMR (400 MHz, DMSO-dg)
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1k '"H NMR (400 MHz, DMSO-dy)
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1m 'H NMR (400 MHz, DMSO-dy)
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1o 'TH NMR (400 MHz, DMSO-dg)
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1q "H NMR (400 MHz, DMSO-dy)

N/
Y

997

|
e e
||||I||‘
T
iir11 111}

8

+15000

+14000

+13000

+12000

11000

10000

5000

8000

L7000

6000

5000

4000

3000

12000

+1000

=

1000

T T T T T T T
13.5 13.0 125 12.0 1L5 1.0 10.5 1

1r '"H NMR (400 MHz,

(o]
¢
J il

1|
it

PR

100

SR | |

5000

t-4500

(4000

(2500

3000

2500

2000

1500

1000

500

o

=500

r T T T T T T T
.0 13,5 13.0 125 12.0 11.5 1.0 10.5 1

LT

T
0.0 9.5

S23



2a 'H NMR (400 MHz, CDCl;)
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2b 'H NMR (400 MHz, CDCl3)
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2¢ '"H NMR (400 MHz, CDCl;)
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2d 'H NMR (400 MHz, CDCl3)
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2e "TH NMR (400 MHz, CDCl;)

7000

6500

6000

5300

5000

4500

4000

3500

3000

2500

2000

1500

t-1000

500

0 -
57T o e : e
N \.J,W
N HN If |'
K |
0 [ I
T
il § g , ?
| | ‘ | | | |‘|I
) -I J )‘ ,‘I f‘\ JI-‘ /l
O
I\
i L .kb
LTI | | G\ | S LA' S | S |
e T il v
r T T T T T T T T T fﬂ-u IV-u I-' _! T T - I!! __:E‘ T T T T T 1
.0 13.5 130 125 12,0 1L5 1LO 10.5 10.0 9.5 9.0 85 B0 7bH 7.0 & 6.0 5.5 B0 4.0 35 30 25 20 L5 LO 05 O

[NERT]

N
P

—a4.1

—ira

600

450

=400

300

300

250

200

F100

T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 B0
£1 (ppm)

S28



2f "TH NMR (400 MHz, CDCl;)
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2g 'H NMR (400 MHz, CDCl;)
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2h 'H NMR (400 MHz, CDCl3)
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2i 'TH NMR (400 MHz, CDCl3)
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2j '"TH NMR (400 MHz, CDCl;)
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2k 'TH NMR (400 MHz, CDCl3)
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21 'TH NMR (400 MHz, CDCl3)
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2m '"H NMR (400 MHz, CDCl;)
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2n 'H NMR (400 MHz, CDCl3)
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20 '"H NMR (400 MHz, CDCl;)
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2p 'H NMR (400 MHz, CDCl3)
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2q 'H NMR (400 MHz, CDCl3)
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2r 'TH NMR (400 MHz, CDCl;)
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5. HPLC Data

Racemic standard

25

COOMe
20.0—] O\\Sm .
o

14.0—

8.0+

\_J R o R, |

-4.0~

Signal[mV]

:!iﬂ ' 350
Time [Min.]

Peak

RT (min) Heigh (mv) Area (mV*s) Area (%)
1 25.62667 1.68 155.11 49.5730
2 30.12500 1.53 157.78 50.4270

Enantio-enriched product

&0

26—

Signal[mV]

:!IZO ' 350
Time [Min.]

RT (min) Heigh (mv) Area (mV*s) Area (%)
1 25.53083 1.65 141.24 2.6940
2 29.66500 47.83 5101.32 97.3060

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

COOMe
LN
0 60&
2b
5 ™
E
i;!'; [
0.0 3'0 6.0 9'.0 IZID 150 18.0 i 'Il'ime [ZRIﬁin.]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 17.51417 18.40 1201.45 50.0720
2 21.95000 14.90 1198.00 49.9280
Enantio-enriched product

COOMe
Oy m 0

4 S
245 N
O OEt
2b

191+

“
1

Signal[mV]

Time [zl'{ﬁin.]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 17.11083 6.34 364.81 3.9910
2 21.02250 116.12 8776.04 96.0090

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

Signal[mV]

28+

JW\M M__

L] 1I‘I ' ZIZ 3'3 ltld 5'5 ' EIE ' ! Tlr;qe [M?IF']
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)

1 69.00583 1.67 285.66 50.5213

2 75.20833 1.45 279.76 49.4787

Enantio-enriched product

COOMe
o O\\S m (0]

N

0 F
2¢
<

Signal[mV]

Tir;'ne [Mia;ﬁn.]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 71.01167 1.17 184.15 2.5342
2 77.12917 30.98 7082.50 97.4658

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 80/20; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

150 COOMe
16b O\\Sm (6]
/\O o 5/Cl
140
=120
Emn
o ~
e - 2
o B b
40
20
0 AN~
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 I8 19 20 21 22 23 24 25
5} [8] [min]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 13.307 44.049 1995.129 38.6
2 15.748 53.189 3172.245 61.4
Enantio-enriched product
100

1 % mAL)

0 1 2 3 4 5 6 7T % 9 M0 11 12 13 M4 15 16 17 I8 19 20 21 22 B M 15
B () { enin)
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 13.191 5.607 207.176 4.7
2 15.608 82.156 4236.124 95.3

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

COOMe
185 O\\ m 0o
AN
(6]
2e
; 130+
é OMe
E’ 95 T
n
0.0 ' E!D ' ‘ICI‘.D ' ‘ISI.D ' 21::.0 ' ZEI.D ' JC:.D JSI.D Tlmel [Mln:'liﬂ
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 23.04250 84.92 7236.70 49.8603
2 30.45417 70.61 7277.25 50.1397
Enantio-enriched product
COOMe
185-| O\\ m 0
/S\\
(6}
2e
S‘ 130+ o
E
= OMe
=
—f-J\("‘-’\.-_._-—
0.0 : S!D : ‘K'LD : ‘|SI.D d Z?:.D ' ZSI.D J JCI.D JSI.D Tlmel [MInI]ED
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 23.81083 25.66 2324.18 15.7361
2 31.37333 109.84 12445.54 84.2639

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

COOMe

- \\0
2f
114 F

52~

Signal[mV]

21+

H;D : . 200
Time [Min.]

Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 13.49000 100.24 4890.17 49.8711
2 16.75583 82.31 4915.45 50.1289

Enantio-enriched product

COOMe
145 Oy m O

/S\\O
2f
114 F

52~

Signal[mV]

21+

I b VAN
2 ET A T e Tk T T b ['Minfc_n
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 13.12583 21.90 1011.64 19.1167
2 16.21167 74.24 4280.27 80.8833

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

COOMe
1851 O/\\Sm O
O
2g
9 1304
£ F
5 o
(5]
00 250 4!B : E!D : &Iﬂ : 1DI.I] J 11’I.D - h{.l’ : |EI.D : 18|\.|] ; 'F:;r;e [lpdaniD
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.81333 65.67 3780.12 50.3373
2 18.44500 58.11 3729.46 49.6627
Enantio-enriched product
COOMe
185 O/\\Sm (o)
(0]
2g
;‘ 130+
£ !
5w
n
I B
0.0 : 2[0 " d!D ' E!D : 8.‘.0 : IDI.D : 12'_0 : IJ.D : IEI.D E 18' 'ﬁ;r;e [.rv‘in.Z]ZD
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.30250 17.44 935.04 19.8391
2 17.65750 60.86 3778.07 80.1609

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.

S48



Racemic standard

COOMe _
~ \\O
162 2h
>
E Cl
-(%’ 112
—.dn‘"v‘—;\‘-/"—
zll.' -;1l t1l. ;[' I.!. I}[l. Iq'[l. F[L :lJ-lime [Minx'].l.
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 12.43750 211.07 8779.06 44.5050
2 15.12083 205.97 10946.95 55.4950
Enantio-enriched product
COOMe
~ \\O
o ! 2h
E Cl
@ ]
4._1_,;}.\!\#—\_
2 IE- .'I':- LIC & E IJE 19 o I-'I ¥ DJ L% tg o 200
Time [Min_]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 11.85750 11.98 482.32 20.7629
2 14.50083 35.72 1840.69 79.2371

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

oy
COOMe
—
/S\\O

= 62| 2
£
© i
=
R T Cl
w

126+

0.0 20 li!D EID 8.'.0 IDID 120 IJD 16.0 18'.0 -Ffr;e [.rV‘in.Z]‘D
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.32250 188.12 10324.08 50.0605
2 18.44417 163.07 10299.13 49.9395
Enantio-enriched product
COOMe
- \\O e
| 2i
=
£
5 cl
a 69—
‘5_4__/_)\#—#&
00 Ztﬂ d!D EID 8'.0 IDI.D 12'.0 ' IJ.D * IEI.D ' 18'.0 ' -Fi;r;e [Ihnin.Z]EE
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.27750 28.65 1546.37 21.4577
2 18.25083 92.77 5660.25 78.5423

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

62—

Signal[mV]

a4

COOMe
a0 O\\ m (0]

- S\\O

Me

2j

BOD 10.0 16.0 I"Bl.rme [IM".'Z]ED
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 12.05167 26.72 1159.48 50.5176
2 14.66750 21.99 1135.72 49.4824
Enantio-enriched product
COOMe
e O\\ m (0]
- k¢ Me
a2 2_]
=
£
i%-; 58+ o
,—JJ\V\/\N
: 0.0 2!0 -![0 : ﬁ!ﬂ B!D 10.0 120 < I-ll.ﬂ IBI.D I_'Bl.rme [IManED
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 12.69333 18.37 828.69 23.4037
2 15.77333 47.06 2712.15 76.5963

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;

Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

200
180 4 /@/YCOOMC ul
1601 (}\s\\ HN.__O
140 1 0
. 2k
5] Me .
£ 100 s N
i ] &
2 u
60-
401
201
(1] A —— o
0 1 2z 3 4 3 6 7 8 9 10 0 12 13 4 13 16 17 18 19 20 2 Iz 3 M I8
[ @) fmin]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 10.478 93.969 3269.473 49.7
2 12.853 77.233 3304.802 50.3
Enantio-enriched product

180 1 COOMe
604 O m O

S,
PR
140 1 0
2k
1201 M

(<

i1 5 [mAU)
S

EERSEE T ER SR RN T © T S R AR R
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 10.404 47.110 1601.623 15.9
2 12.711 194.026 8451.186 84.1

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

COOMe
SN m )
185 /S\\
21
g 130~ -
iE Me
n
0.0 :!!D ! GI.G EI.CI 120 15'.0 : u{.o 2 'I.'ime ﬁfﬁin]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 15.65583 112.45 6801.61 50.0113
2 20.26083 96.24 6798.53 49.9887
Enantio-enriched product
COOMe
O\\ /©/DN/ (0] ™~
145= /S\\
(6]
21
E 114 |
E
5"
I V. S
00 B!D E!D ' Q!B ' 11’|.D ' |SI.D ' |BI.D ' 2|I.D Tlmel [ManilD
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.76583 29.65 1608.15 15.3444
2 18.92250 135.36 8872.22 84.6556

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

“ COOMe
0 5/ Et
2m
g 161
£
i;:—;, 118+
IR VRON , .. S M
¥ 0.0 2!0 n'll.ﬂ G!G BID ! 1DID i 12'.0 d 140 IBI.D I_'Bl.rme II:M }n 2]00
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 9.95333 19.23 640.82 49.7109
2 11.29250 17.59 648.27 50.2891
Enantio-enriched product
COOMe
0 5/ Et
2m
5. 161~
£
.E’ 118
(73]
Y o P
0.0 ) 2!0 ' -![0 ' G!G BIB 0.0 12|_D ) 140 160 L'Birme |I:M|n2ilﬂ
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 10.00000 21.22 695.26 22.3586
2 11.39083 60.18 2414.34 77.6414

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

COOMe
ke 0\\S/©/;N‘/ (0]
- \\O
2n
S‘ 5256 -
£
e
i.%, 3857
00 4!0 aln d IZI.B ' IEI.B : ZDI.B : 24'.0 : ZEID ] _.rlmeﬁl[ﬂMln]
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 26.13917 645.62 79097.44 50.0758
2 31.25667 610.87 78858.02 49.9242
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 27.84292 11.76 1538.93 16.8661
2 32.77083 64.30 7585.45 83.1339

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 80/20; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 7.68583 92.42 2925.74 48.8631
2 10.43500 62.66 3061.89 51.1369
Enantio-enriched product
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 7.62000 27.08 763.26 16.0286
2 9.93083 79.05 3998.60 83.9714

HPLC Condition: Column: DAICEL Chiralpak OD-H column;
Eluent:n-hexane/ethanol = 70/30; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 19.841 12.369 846.762 49.0
2 26.502 9.215 898.300 51.0
Enantio-enriched product
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 20.034 7.015 480.721 14.6
2 28.758 28.758 2801.63 85.4

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 70/30; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard

Signal[mV]
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)

1 55.71083 5.88 1025.47 51.2656

2 63.02125 5.12 974.84 48.7344

Enantio-enriched product
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oo an ' 10 ' 70 ' w0 ' P ' sio 830 Timel [Min.?i 0
Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 56.08167 1.03 159.92 3.9019
2 62.97250 18.70 3938.55 96.0981
HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 80/20; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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Racemic standard
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.19750 53.45 2445.12 46.7696
2 17.18417 48.84 2782.89 53.2304
Enantio-enriched product
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Peak RT (min) Heigh (mv) Area (mV*s) Area (%)
1 14.65250 2.75 112.25 4.9746
2 17.70583 30.64 2144.24 95.0254

HPLC Condition: Column: DAICEL Chiralpak OJ-H column;
Eluent:n-hexane/ethanol = 60/40; Flow rate: 1.0 mL/min; Detection: UV 254 nm.
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