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1. Quantification of MsrB crude enzyme

The liMsrB protein was purified through the His6-tag in the recombinant proteins using Ni-

NTA affinity chromatography. Proteins were quantified by the method of BCA and then 

subjected to SDS-PAGE gel electrophoresis. Quantification of liMsrB was performed by 

analysis of the SDS-PAGE gel image through Gel-Pro software, using the pure liMsrB 

enzyme of known concentration as standards (Figure S1). The contents of recombinant 

liMsrB in the crude enzyme was 28%. 

Figure S1. SDS-PAGE for liMsrB quantification. Lines 1-7 represents 2 µg of liMsrB, 4 µg of liMsrB, 6 µg 

of liMsrB, 8 µg of liMsrB, 10 µg of liMsrB, 20 µg of crude liMsrB enzyme and 20 µg of total proteins of the 

reference plasmid (pET-28a). The arrow indicates the recombinant proteins.



2. Spectral and ee data of 1a-1k after kinetic resolution and purification.

S
O

(S)-1a

[α]D 25 = -128.9 (c=1.0, acetone) for (S), 95% ee. lit: [α]D 25 = -118.61 (c= 1.0, acetone) 
for (S), 92.8% ee.1 Daicel OD-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow 
rate of 1 mL/min and UV detection at 254 nm. The mobile phase used was 7% isopropyl 
alcohol / 93% n-hexane. Retention time: 15.7 min for (R)-1a and 21.8 min for (S)-1a. 1H 
NMR (400 MHz, CDCl3) δ 7.66-7.60 (m, 2H), 7.51-7.49 (m, 3H), 2.71 (s, 3H). 13C NMR (101 
MHz, CDCl3) δ 145.43, 131.17, 129.43, 123.57, 43.87. Characterization data are consistent 
with previously reported values.1

S
O

(S)-1b

[α]D 25 = -109.1 (c=1.0, acetone) for (S), 96% ee; lit: [α]D 25 =-113.52(c=1.0, acetone) for 
(S), 98.2% ee.1 Daicel OD-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate 
of 1 mL/min and UV detection at 254 nm. The mobile phase used was 7% isopropyl alcohol 
/ 93% n-hexane. Retention time: 14.6 min for (R)-1b and 16.6 min for (S)-1b. 1H NMR (400 
MHz, CDCl3) δ 7.53 – 7.51 (m, 2H), 7.31 (d, J = 8 Hz, 2H), 2.69 (s, 3H), 2.40 (s, 3H).13C NMR 
(101 MHz, CDCl3) δ 142.40, 141.65, 130.13, 123.63, 44.03, 21.49. Characterization data are 
consistent with previously reported values.1

(S)-1c

S

O

[α]D 25 = -159.2 (c=1.0, acetone) for (S), 98% ee; lit: [α]D 25 = -165.9 (c=0.5, acetone) for 
(S), 94.6% ee.1 Daicel AS-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate 
of 1 mL/min and UV detection at 254 nm. The mobile phase used was 25% isopropyl 
alcohol / 75% n-hexane. Retention time: 16.9 min for (R)-1c and 19.1 min for (S)-1c. 1H 
NMR (400 MHz, DMSO-d6) δ 7.64 – 7.62 (m, 2H), 7.58 – 7.55 (m, 3H), 3.05 – 2.96 (m, 1H), 
2.79 – 2.70 (m, 1H), 1.01 (t, J = 8 Hz, 3H). 13C NMR (101 MHz, DMSO-d6) δ 143.60, 130.65, 
129.14, 124.12, 48.63, 5.29 Characterization data are consistent with previously reported 
values.1

S
O

(S)-1d

[α]D 25 = +101.2 (c=1.0, EtOH) for (S), 92% ee; lit: [α]D 25 = +97.9(c=0.25, EtOH) for (S), 
87% ee.2 Daicel OD-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate of 1 
mL/min and UV detection at 254 nm. The mobile phase used was 7% isopropyl alcohol / 



93% n-hexane. Retention time: 29.1 min for (R)-1d and 31.8 min for (S)-1d. 1H NMR (400 
MHz, DMSO-d6) δ 7.38 – 7.31 (m, 5H), 4.12 (d, J = 16 Hz, 1H), 3.94 (d, J = 12 Hz, 1H), 
2.47 (s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 131.41, 130.32, 128.46, 127.77, 58.51, 
37.24. Characterization data are consistent with previously reported values.2

S

O

N
(S)-1e

[α]D 25 = -62.1 (c=1, EtOH) for (S), 98% ee. lit: [α]D 25 = –10.5 (c=0.53, EtOH) for (S), 6% 
ee.3 Daicel AS-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate of 1 mL/min 
and UV detection at 254 nm. The mobile phase used was 30% isopropyl alcohol / 70% n-
hexane. Retention time: 12.6 min for (R)-1e and 20.8 min for (S)-1e. 1H NMR (400 MHz, 
CDCl3) δ 8.60 (s, 1H), 8.00 (d, J = 8 Hz, 1H), 7.95 – 7.92 (m, 1H), 7.38 – 7.35 (m, 1H), 
2.82 (s, 3H).13C NMR (101 MHz, CDCl3) δ 165.11, 148.57, 138.28, 125.21, 119.36, 40.49. 
Characterization data are consistent with previously reported values.4

S

O

N
(S)-1fBr

[α]D 25 = -54.3 (c=1.0, CH3OH) for (S), 98% ee. Daicel AS-H chiral column (250×4.6 mm, 
5 mm) at 30 ◦C with a flow rate of 1 mL/min and UV detection at 254 nm. The mobile phase 
used was 30% isopropyl alcohol / 70% n-hexane. Retention time: 14.0 min for (R)-1f and 
26.3 min for (S)-1f. 1H NMR (400 MHz, DMSO-d6) δ 8.84 (s, 1H), 8.38 (d, J = 8 Hz, 1H), 
7.86 (d, J = 8 Hz, 1H), 2.80 (s, 3H). 13C NMR (101 MHz, DMSO-d6) δ 164.84, 150.42, 
141.25, 121.60, 120.99, 40.89. Characterization data are consistent with previously reported 
values.4

S

O

O
(S)-1g

[α]D 25 = +35.1 (c=1.0, CH3OH) for (S), 98% ee; lit: [α]D 25 = -51.6(c=1, CH3OH) for (R), 
99% ee.5 Daicel OD-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate of 1 
mL/min and UV detection at 245 nm. The mobile phase used was 3% isopropyl alcohol / 
97% n-hexane. Retention time: 51.0 min for (R)-1g and 55.9 min for (S)-1g. 1H NMR (400 
MHz, CDCl3) δ 7.38 (s, 1H), 6.36 – 6.33 (m, 2H), 4.15 (dd, J = 24, 12 Hz, 2H), 2.47 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ 143.79, 143.54, 111.31, 111.17, 52.40, 37.86. 
Characterization data are consistent with previously reported values.5

S

O

(S)-1h



[α]D 25 = +95.10 (c=1.0, CH3OH) for (S), 99% ee; lit: [α]D 25 = -89.1(c=1, CH3OH) for (R), 
99% ee.5 Daicel AS-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate of 1 
mL/min and UV detection at 210 nm. The mobile phase used was 25% isopropyl alcohol / 
75% n-hexane. Retention time: 23.9 min for (R)-1h and 27.7 min for (S)-1h. 1H NMR (400 
MHz, CDCl3) δ 2.74 – 2.67 (m, 1H), 2.59 – 2.56 (m, 1H), 2.52 (s, 3H), 1.77 – 1.72 (m, 2H), 
1.03 (t, J = 8 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 56.44, 38.34, 16.25, 13.33. 
Characterization data are consistent with previously reported values.5

S

O

(S)-1i

[α]D 25 = +70.34 (c=1.0, CH3OH) for (S), 99% ee. Daicel AS-H chiral column (250×4.6 
mm, 5 mm) at 30 ◦C with a flow rate of 1 mL/min and UV detection at 210 nm. The mobile 
phase used was 25% isopropyl alcohol / 75% n-hexane. Retention time: 20.0 min for (R)-
1i and 26.1 min for (S)-1i. 1H NMR (400 MHz, CDCl3) δ2.73 – 2.62 (m, 2H), 2.55 (s, 3H), 
1.73 (t, J = 7.8 Hz, 2H), 1.46– 1.39 (m, 2H), 1.34 – 1.24 (m, 6H), 0.86 (t, J = 8 Hz, 3H). 13C 
NMR (101 MHz, CDCl3) δ 54.80, 38.57, 31.62, 28.95, 28.83, 22.65, 22.63, 14.13. 
Characterization data are consistent with previously reported values.6

S

O

(S)-1j

[α]D 25 = +66.5 (c=1.0, acetone) for (S), 96% ee. lit: [α]D 25 = +61(c=1.166, acetone) for 
(S), 94% ee.2 Daicel AS-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate of 
1 mL/min and UV detection at 228 nm. The mobile phase used was 25% isopropyl alcohol 
/ 75% n-hexane. Retention time: 12.2 min for (R)-1j and 16.1 min for (S)-1j. 1H NMR (400 
MHz, CDCl3) δ 2.75 – 2.59 (m, 2H), 2.54 (s, 3H), 1.76 – 1.69 (m, 2H), 1.47 – 1.37 (m, 2H), 
1.32 – 1.23 (m, 16H), 0.85 (t, J = 8 Hz, 3H). 13C NMR (101 MHz, CDCl3) δ 54.85, 38.62, 
31.98, 29.68, 29.61, 29.44, 29.42, 29.29, 28.88, 22.77, 22.65, 14.21. Characterization data 
are consistent with previously reported values.2

S

O

S

(S)-1k

[α]D 25 = +98.94 (c=1.0, CH3OH) for (S), 99% ee; lit: [α]D 25 = -108.2 (c=1.0, CH3OH) for 
(R), 99% ee.5 Daicel AD-H chiral column (250×4.6 mm, 5 mm) at 30 ◦C with a flow rate of 
1 mL/min and UV detection at 210 nm. The mobile phase used was 10% isopropyl alcohol 
/ 90% n-hexane. Retention time: 10.9 min for (R)-1k and 19.8 min for (S)-1k. 1H NMR (400 
MHz, CDCl3) δ 3.65 (s, 2H), 2.63 (s, 3H), 2.28 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 56.55, 
37.59, 17.25. Characterization data are consistent with previously reported values.5



3. HPLC and NMR spectrogram of 1a-1k after kinetic resolution and purification

3.1 HPLC and NMR spectra for compound (S)-1a

S
O

(S)-1a

HPLC spectra for rac-1a

HPLC spectra for (S)-1a



NMR spectra for (S)-1a
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3.2 HPLC and NMR spectra data for compound (S)-1b 

S
O

(S)-1b

HPLC spectra for rac-1b

HPLC spectra for (S)-1b



NMR spectra for (S)-1b
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3.3 HPLC and NMR spectra data for compound (S)-1c (S)-1c

S

O

HPLC spectra for rac-1c

HPLC spectra for (S)-1c



NMR spectra for (S)-1c
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3.4 HPLC and NMR spectra for compound (S)-1d 
S
O

(S)-1d

HPLC spectra for rac-1d

HPLC spectra for (S)-1d



NMR spectra for (S)-1d
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3.5 HPLC and NMR spectra data for compound (S)-1e 

S

O

N
(S)-1e

HPLC spectra for rac-1e

HPLC spectra for (S)-1e



NMR spectra for (S)-1e
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3.6 HPLC and NMR spectra data for compound (S)-1f 

S

O

N
(S)-1fBr

HPLC spectra for rac-1f

HPLC spectra for (S)-1f



NMR spectra for (S)-1f
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3.7 HPLC and NMR spectra for data compound (S)-1g 
S

O

O
(S)-1g

HPLC spectra for rac-1g

HPLC spectra for (S)-1g



NMR spectra for (S)-1g
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3.8 HPLC and NMR spectra data for compound (S)-1h 
S

O

(S)-1h

HPLC spectra for rac-1h

HPLC spectra for (S)-1h



NMR spectra for (S)-1h
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3.9 HPLC and NMR spectra data for compound (S)-1i 
S

O

(S)-1i

HPLC spectra for rac-1i 

 
HPLC spectra for (S)-1i



NMR spectra for (S)-1i
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3.10 HPLC and NMR spectra data for compound (S)-1j

S

O

(S)-1j

HPLC spectra for rac-1j

HPLC spectra for (S)-1j



NMR spectra for (S)-1j
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3.11 HPLC and NMR spectra data for compound (S)-1k
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HPLC spectra for rac-1k
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