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TH NMR spectrum of 3b (500 MHz, DMSO-dj)
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'TH NMR spectrum of 3¢ (500 MHz, DMSO-dj)
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13C NMR spectrum of 3¢ (126 MHz, DMSO-d,)
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'H NMR spectrum of 3d (400 MHz, DMSO-d)
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'TH NMR spectrum of 3e (500 MHz, DMSO-dy)
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13C NMR spectrum of 3e (126 MHz, DMSO-d;)
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'H NMR spectrum of 3f (400 MHz, DMSO-dj)
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TH NMR spectrum of 3g (500 MHz, DMSO-d,)
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13C NMR spectrum of 3g (125 MHz, DMSO-d,)
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'H NMR spectrum of 3h (500 MHz, DMSO-d)
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'H NMR spectrum of 3i (400 MHz, DMSO-dy)
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TH NMR spectrum of 3j (500 MHz, DMSO-dy)
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'H NMR spectrum of 4h (400 MHz, DMSO-d)
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HPLC spectra for ee determination of compounds 4a — 4j
Methods for HPLC analyses (A-G)

Method A

Column: Chiral pak IC 5 um, 156 x 4.6 mm, S/N ICO0CD-PKO013

Eluent: A= 0.1% phosphoric acid in H,O, B= 0.1% phosphoric acid in MeCN
Flow rate: 0.4 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00 15.00 20.00 23.00 23.10 30.00
Mobile phase A (%) 60 50 0 0 60 60

Mobile phase B (%) 40 50 100 100 40 40

Method B

Column: Chiral pak IC 5 um, 156 x 4.6 mm, S/N ICO0CD-PKO013

Eluent: A= 0.1% phosphoric acid in H,O, B= 0.1% phosphoric acid in MeCN
Flow rate: 0.8 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00  30.00 30.00
Mobile phase A (%) 82 82 STOP
Mobile phase B (%) 18 18

Method C

Column: Chiral pak IC 5 um, 156 x 4.6 mm, S/N ICO0CD-PKO013
Eluent: A= 0.1% phosphoric acid in H,O, B= 0.1% phosphoric acid in MeCN
Flow rate: 0.5 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00 30.00 30.00
Mobile phase A (%) 65 65 STOP
Mobile phase B (%) 35 35

Method D

Column: Chiral pak IC 5 pm, 156 x 4.6 mm, S/N ICO0CD-PK013
Eluent: A= 0.1% phosphoric acid in H,O, B= 0.1% phosphoric acid in MeCN
Flow rate: 0.5 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00 60.00  60.00
Mobile phase A (%) 65 65 STOP
Mobile phase B (%) 35 35

Method E

Column: Chiral pak IB 5 pm, 156 x 4.6 mm, S/N ICO0CD-PKO013
Eluent: A= 0.1% phosphoric acid in H,O, B=0.1% phosphoric acid in MeCN
Flow rate: 0.5 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00  30.00 30.00
Mobile phase A (%) 53 53 STOP
Mobile phase B (%) 47 47
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Method F

Column: Chiral pak IC 5 um, 156 x 4.6 mm, S/N ICO0CD-PKO013

Eluent: A= 0.1% phosphoric acid in H,O, B= 0.1% phosphoric acid in MeCN
Flow rate: 0.8 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00 30.00  30.00
Mobile phase A (%) 80 80 STOP
Mobile phase B (%) 20 20

Method G

Column: Chiral pak IC 5 pm, 156 x 4.6 mm, S/N ICO0CD-PK013

Eluent: A= 0.1% phosphoric acid in H,O, B= 0.1% phosphoric acid in MeCN
Flow rate: 0.5 mL/ min

Temp: 30 °C

Gradient program:

Time (min) 0.00 30.00 30.00
Mobile phase A (%) 80 80 STOP
Mobile phase B (%) 20 20
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Mixture of (S) and (R)-4a%

g E B ERA 254nn
1500 g N
1000
500
0_ K
LI L P L FI R I A S S| S R
0 5 10 15 20 25 30
(S)-4a*
1250+ E BHETEA 2540
1000
750
500-]
250 K\
o] 2 ]
0 5 " 10 5 20 25 "3_0
Peak# RetTime Area Area%
1 20.308 26730355 99.150
2 21.193 229289 0.850

The ee was determined by an HPLC according to the Method A.

S14



Mixture of (S) and (R)-4b

DAD1 B, Sig=254,16 Ref=360,100 (2019120180509\TM 150806 2019-05-09 15-33-1ANM4MEO-MIXD)
mAU 1)
350-]
] [
300 5
] 8
250
200
1501
E
50
0
5 10 15 2 2 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
S e R | s e [ |
1. 17.583 VB 0.3384 8330.66016 381.99365 47.1586
2. 20.819 BB 0.5416 9334.52148 268.52713 52.8414
Totals 1.76652e4 650.52078
(S)-4b
DADT B, Sig=254,16 Ref=360,100 (2019:20190509\TM150806 2019-05-09 15-33-1ANM4MECLD)
mAU 55
500
400 -]
300 -]
200 -]
1004
0 : ‘
T I T T T
5 10 15 20 25 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
s e i o | i
1 18.087 VB 0.4540 1.57237e4 542.779%966 100.0000
Totals : 1572374 542.77966

The ee was determined by an HPLC according to the Method B.
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Mixture of (S) and (R)-4¢

: BHEEA 254nm
50+
40}
30+
20
104
I
T T T | T T ‘ T T T | T T ‘ T T | T T T
0 10 20 30 40 50 60
min
(S)-4c¢
4 2 BEHEEA 254nm
50
25
0
T T T T I T T T T | T T T T | T T T T | T T T T | T T T T
0 10 20 30 40 50 60
min
Peak# RetTime Area Area%

1] 41.586 | 5557198 | 100.000 |

The ee was determined by an HPLC according to the Method D
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Mixture of (S) and (R)-4d

DAD1 B, Sig=254,16 Ref=360,100 (20210108\DEF_LC 2021-01-08 12-27-14\4-F-MIX.D)

400

300

200+

100+

mir

5 R 5 T T 3
Peak RetTime Type Width Area Height
¥ [min] [min] [mAU*s]

] Bl | —mmmmmm e R |
1 12.864 BV 0..3793; 1.26181e4 498.46561
2. 14.185 VB 043120 T257.19385 26/.91455

63.4863
36.5137

miry

Totdals : 1.98752e4 766.38016
(S)-4d
DADT B, Sig=254,16 Ref=360, 100 (20210108DEF_LC 2021-01-08 12-27-1ANMZ1-L.D)
mAU s
400
300
200
100
0
I AL C: T A SR R VT A D R A T T
5 10 15 20 25 35
Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU]
et B e B |- e
1: 13.506 BE 0.4052 1.2679%4e4 472.24341 100.0000
Totals : 1.26794e4 472.24341

The ee was determined by an HPLC according to the Method D.
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Mixture of (S) and (R)-4e

DAD] B, Sig=254, 16 Ref=360, 100 (201920190 12211 V150806 2018-01-23 13-35-49NMB5B-MIX D}
mAU
175
150
1253
100
?5*5 g
] 5
50
25
o
- R N T S mi
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mAU] %
sEEFbEEoEEEn lzs=mdizrs=merm fzrr=s=ammr l=s=sr=rs=m l=z=mr=7= |
4 4 BB 1.1686 1.36491e=4 183.32391 73.683%9
2 4 26 BB 1.2799% 4384.79004 52.41736 24.3141
Totals : 1.80335%=4 235.741218

(S)-de

DAD1 B, Sig=254,16 Ref=360,100 (2019120190122\TM150806 2019-01-22 15-20-08\NM65B.D)
mAU >
304
254
204
15
10
54
e L
e
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 42:19]1 EB 1:1393 2325.09595 30.84879 100.0000

Totals: i 2325.09595 30.84879

The ee was determined by an HPLC according to the Method E.
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Mixture of (S) and (R)-4f

| S B HFA 254nm
150 &
100; §
50;
s U
0 10 20 30 '4'0"”5‘0"”60
min
(S)-4f
] e BHEERA 254nn
200~ =
150—:
IUD—:
501
o 1 2 3 4'0""55""50
Peak# RetTime Area Area%
1 28.573 12548505 98.624
P 31.191 175109 1.376

The ee was determined by an HPLC according to the Method D.
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Mixture of (S) and (R)-4g

DAD1 B, Sig=254, 16 Rel=360,100 (20192019081 71TM150806 2019-09-17 08-56-481D,L-5-BRW_30.0)
mAU ] 3
70
60
50
40
30
20
10
ol
" " ™"
Peak RetTime Type Width RArea Height Area
# [min] [min] [mAU*s] [mAU] %
| e [ memares | =smsrsmess [ssrsmemss | ~s=wswes I
1 85.784 BV 2.1311 1.07463ed 75.47762 54.6429
2 91.410 VB 2.1271. 8920.12109 57.58939 45.3571
Totals : 1.96664e4 133.06701
(S)-4g
DAD1 B, Sig=254, 16 Ref=360,100 (2019120190917 TN150806 2019-08-17 08-56-48\TH202_CRUDE D)
mAU-
80
60
40
20
0 1 —
0 " 4 " 7 e " e T ae T T
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [mau] %
| i Erw. et e NS = = . AT
1 85.164 BB 2.0604 1.35437e4 96.676532 100.0000
Totals : 1.35437=4 96.67652

The ee was determined by an HPLC according to the Method F.
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Mixture of (S) and (R)-4h

DAD1 B, Sig=254,16 Ref=360,100 (2019120190509\TM150806 2018-05-09 15-33-14\NMBBR-MIX D)
mAU 2
120 :
D
100 a
{i=]
o~
80
60
40
204
04
Y,
5 10 15 20 25 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

] e R R R R |
1 24.580 BV  0.5247 4203.69727 124.89906 60.3451
2 26.569 VB 0.4996 2762.39331  84.89160 39.6549

Totals: = 6966.02058 209.79066
(S)-4h
DAD1 B, Sig=254,16 Ref=360, 100 (2019120190500\ 150806 2019-05-00 15-33-1ANMEBR-L D)

mAU L

250

200

150

100

50_

0 :
R N N T T
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %

e e R |- - |- - | -——————- |
1 24.285 BB 0.4436 7620.62012 266.51480 100.0000

Totals : 7620.62012 266.51480

The ee was determined by an HPLC according to the Method G.
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Mixture of (S) and (R)-4i

DAD1 B, Sig=254,16 Ref=360,100 (2019120190509\TM150806 2019-05-09 09-47-04NM7BR-MIX.D)
mAU ]
200
150 |
100 |
50
0 /\

S S S S S S S S

5 10 15 20 25

Peak RetTime Type Width Area Height Area

¥ [min] [min] [mAU*s] [mAU] 5

1. 220260 NV 0.5544 8920.86914 248.73927 62.7605
2 25,191 NB 0.5662 5293.27881 144.89851 37.2395

Totals : 1.42141e4 393 637179

(S)-4i

DAD1 B, Sig=254,16 Ref=360,100 (2019\20190509\TM 150806 2019-05-09 09-47-04\NM7BR-L.D)
mAU 1

600 —
500 —
400 —
300 —
200 —

100

5 10 15 0 3
Peak RetTime Type Width Area Height Area
¢ [min] [min] [mAU*s] [mAU] %

el B B |- |- |- |
1 24.740 BB 0.4303 1.84863e4 656.92871 100.0000

Tolals = 1.84863e4 656:92871

The ee was determined by an HPLC according to the Method B.
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Mixture of (S) and (R)-4j

150- FRHHERA 254nm]
100
50+
o
‘ T | T T T T ‘ T T T T ‘ T ‘ T
0 5 10 15 20 25 30
min
] 3 #EHERA 254nm
100f
75{
50-
25-
G
B T T T T T T T T T T T T
0 5 10 15 20 25 30
min
Peak# RetTime Area Area%

1] 15.963 | 5978423 | 100.000

The ee was determined by an HPLC accoring to the Method C.
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Details of the continuous-flow reaction system in Table 5

Cooling bath (25 °C)

Collection flask
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Details of the continuous-flow reaction system in Table 6

Cooling water
circulation system

=

-

To the collection flask
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