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1. Copies of 1H NMR, 13C NMR and 19F NMR Spectra

3a 'H NMR (400 MHz, DMSO-dj)
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3a 3C NMR (101 MHz, DMSO-d¢)
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3b 'H NMR (400 MHz, DMSO-dy)

3b '3C NMR (101 MHz, DMSO-dy)
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3¢ '"H NMR (400 MHz, DMSO-d)
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3¢ 3C NMR (101 MHz, DMSO-dq)
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3e '"H NMR (500 MHz, CD,Cl,)
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3f 13C NMR (101 MHz, CDCl5)
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3g 'H NMR (400 MHz, DMSO-dj)
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3g 19F NMR (376 MHz, CDCls)
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3j 13C NMR (101 MHz, DMSO-dj)
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31 'F NMR (376 MHz, CDCl;)
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3n '"H NMR (400 MHz, CDCl;)

3n PC NMR (101 MHz, CDCl;)
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30 3C NMR (101 MHz, CDCl;)
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3p PC NMR (101 MHz, CDCl;)
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3q *C NMR (101 MHz, CDCl;)
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4 3C NMR (101 MHz, CD,Cl,)
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2. X-Ray Single Crystal Data for Product (R)-3p
Deposition Number CCDC 2167990

Table 1 Crystal data and structure refinement

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group
a/A

b/A

c/A

o/°

pre

y/°

Volume/A3

4

Pealcg/cm’
wmm'!

F(000)

Crystal size/mm?

CssHe3CL3N6O1o
1446.77

296.15
monoclinic

C2

24.5506(14)
14.4941(4)
24.9660(13)

90

125.773(8)

90

7207.8(8)

4

1.333

0.195

3008.0

0.48 x 0.19 x 0.15

S22



Radiation MoKa (A =0.71073)
20 range for data collection/° 3.698 to 58.786

Index ranges -32<h<33,-19<k<19,-34<1<33
Reflections collected 63847

Independent reflections 17756 [Riy; = 0.0422, Ryigma = 0.0461]
Data/restraints/parameters ~ 17756/1/951

Goodness-of-fit on F? 1.008

Final R indexes [[>=2c (I)] R;=0.0516, wR, =0.1104
Final R indexes [all data] R;=0.0951, wR,=0.1289
Largest diff. peak/hole / e A3 0.32/-0.27
Flack parameter -0.039(19)
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3. Copies of HPLC Spectra

VWD1 A, #4=254 nm (ZJL\20210316000001.D)
mall 7

100 +

80

60

40

20 -

24

14.566

0 2 4 5] 8 10 12 14 16 18 il
# [min] min] mAU *3 [mAU ] %
samen]| R [ [ [ [ O [

1 9.524 BB 0.2683 2035.25623 115.43854 50.1701
Z 14.566 BB Duand 32 202 A5 203 71.313%6 49,8299
VYWD1 A, i =254 nm (ZJL\20210409000004 D)
mAaLl
140
120 ;
f\
n
100 h
a
r 1
60 ||
L
) |
20 £ f ll\
7 [\
- ,I\\ f \\
" . . Y , "
4 5| G + 8 é 10 1I‘I 12 1|3 m
it [min] [min] mAU *3 [mAU ] %
=== m—————= | R | === | et | —======- '
1 8.175 BB 0.2208 197.22026 13.66416 G.G6T706
2 12.43E EBA 0.3583 2759.345095 o e Sy o L 93.3284
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VWDT A, #15=254 nm (ZJ[\20210427000006.D)

7.686

300

250 4

200

150 l

100 H
50

14.261

=

2 4 G 8 10 12 14 16 m
# [min] [min] mAU *g [mAU ] %
s | mmeame e i | ———====—— | === | === |
7T.aBc BB D.2100 563B.29492 409.884548 49,6129
14.261 BB 0.4347 5726.26933 2Z201.65680 50.3871
VWD1 A, #1<=254 nm (ZJL\20210424000005.D)
mal ] w
175 E
150
125
100
75
50
25 4 E
OJQLgkaﬂk
4 é é 1IU 1‘2 1‘4 1‘5 rrir
# [min] [min] mAU *35 (AU ] %
e S S s et | === | — | P |
1 14950 BB 0.2134 231.84384 16.50762 4,5084
2 14.365 BBA 0.4433 4910.63867 170.75482 65,4916
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mAl o
350
300

250 -

VWD1 A, #:4:=254 nm (ZJL\20210416000005.D)

350

zoo—f %
150;
1oo—f
50
o
0 2 a 6 8 10 12 14 16 min
+ [min] [min] mAU *g [mAU ] %
—mmm oo === = mmmm s mmmmmmmm e e e |
1 7.350 BB 0.2082 5229.54102 387.92236 49,7693
2 14.6B86 BBRA 0.4509 5278.02490 181.003295 50.2307
VWDT A, % 12=254 nm (ZJL\20210420000005.0)
msl a
120 ]
100
|
80—
80
40
20 g
AN -
é é 1|0 1‘2 1|4 1|6 mi
# [min] [min] m&U * 3 [mAU ] %
SR | immmm e sm ettt lmmrmemess [mrmmmems |
1 . 275 BB D.2011 161.82133 T2, maeES 4.4248
2 14.463 BB 0.4396 3495.35083 122.88471 95.5752
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VWDT A, i1:=254 nm (ZJL\20220611000001.D)

6.508

12.850

0 2 i 5 8 10 12 14 16 18 min
- [min] [min] mAU *g [mAU ] %
R [ e | === === | === | === | = |
1 6.508 BB 0.2402 7881.8129S% bH13.66547 49,7773
2 12.850 BB 0.5145 7952.32471 240.14722 50.2227

VWD1 A, %:1c=254 nm (ZJL\20220611000002.D)

>
200 >

150

100 \

50 4 : @’L@Q) \
- /

] 2 4 6 8 10 12 14 16 18 m
# [min] [min] mAU *g [mAU ] %
smse [ s | ] i | e | e [ I
- 6.504 MM D.2465 3DZ.66776 20.466597 5.2357
2 1Z2.B37 MM 0.5511 547B.14307 165.663H8 94,7643

S27




VWD1 A, #:4=254 nm (ZJ1\20210416000001.D)

80

9.690

mé
60 -
mé
mi

30

20 -

5 6 7 8 ] 10 11 12 13 miry
# [min] [min] mAU *s5 [mAU ] %
- |- e |————————— | ————————— | ======== |
1 5.563 BB 0.2337 1277.06982 84.20490 49,9232
2 9,690 BBR Q2707 1281.00098 70,9106l 50,0768

VWD1 A, i 12=254 nm (ZJL\20210420000001.D)
mALl

8.571

175
150 - \
125 \
100
75+

50

5 &
: J W
7 75 8 85 5 95 10 105 -
it [min] [min] mAU *g [mAU ] %
|| sy Kaleotated fodatt e [t S ——— [ |
1 8.571 BB D.2342 27aZ2.84277 181.6%931% 99,0438
2 8.692 MM 0.29659 2a6.533659 1.48951 0.951Z2

528



VWD1 A, #+=254 nm (ZJ1\20210416000002.D)

6.624

400

300 —

10.436

-

200 |

100

5 6 7 8 9 10 1 12 m
# [min] [min] mAU *s5 [mAU ] g
I i e e | === [[m=mmm=mm== [ — |
1 6.024 BV 0.180%9 5084.56885 432.20953 49,7634
2 10.436 VB 0.32%96 5132.90820 240.01042 50.23¢c6

VWD1 A, ¥ =254 nm (ZJL\20210420000002.D)
mAL

10.419

200

150

100

6.636

50

G.636 BB 0.1781 591.02936 50.74843 11.0438
10.419 BBA 0.3255 47¢0.65479 224.,93408 88.8562
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VWD1 A, i#1=254 nm (ZJL\20210416000006.D)

200 +

150

100

50

7.198

11.840

o] 2 4 [} 8 10 12 mi
# [min] [min] mAU *3 [mAU ] %
el e == mmm e R | ==
1 7.198 BV 0.1962 2824.83643 224.62523 50.1043
2 11.840 BBA 0.3438 2813.07642 125.12360 495.8857
VWDT A, ¥ 1.=254 nm (ZJL\20210420000006.0)
mAl ] R
160 ﬁ
140 -
120 - /
100 — r
80 [
60 -
40 - \
20 - k
£
%
0_
8 7 8 9 10 11 2 B o
# [min] [min] mAU * 3 [mAU ] 2
e | ====|======= | -————————- | === | =====——= |
1 7.095 VB 0D.2063 Z22.46303 L& 25aE0] 5.8550
2 11.698 BBA D.33%0 3577.09814 161.20660 94,1450
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VWD1 A, #15=254 nm (ZJL\20210416000003.D)

5.552

175

150

1254

9.766

100

75+

50

(\f'\

: AR
0 é A é é 1’0 min
# [min] [min] mAU *35 [mAU ] g
e EEEEEE === = |=mmmmmmm o = == |
1 5.552 BV 0.1776 2078.40649 181.06479 49,8345

2 9.766 BBA 0.2993 20%2.21387 107.78885 50.1655

VWD A, #:1:=254 nm (ZJL\20210420000003.D)
mAU

71

120

100

80

60 -|

40

20 +

5.479

& 6 7 8 9 10 44 rmir
£ [min] [min] mAU *3 (Al ] %
e e e (s | === | ===
5,479 EB 0.1613 T79.69964 T.27233 3.0656

5.671 BBA 0.2927 2520.07837 131.98145 96.5344

S31



VWD1 A, i t=254 nm (ZJL\20210421000001.D)

7.446

300
250

200 -|

12938

150 -|

100

50

) s 4 5] 8 10 12 14 16 min|
# [min] [min] mAU *5 [mAlU ] %
e P et e e fmmrmermemsm [ pemmmmem |
1: T.446 VV 0.:2122 A135.87783 302.00452 42,7356
2 12.938 VB 0.3815 4179.84424 169.12788 50.2644
VWD1 A, % =254 nm (ZJL\20210424000001.D)
mmiau—
120 H (2
100
80+
60 —
40 +
20 E
] i
I R s
# [min] [min] mAU *s [mAU ] %
s s | s || i e [ S |
7.570 VB 0.2L02 1A38.31201 10.040895 4. 278
2 13.252 BB 0.3976 32094.96118 119.76265 95,7222
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VWD1 A, ¥ =254 nm (ZJL\20210421000007.D)
mAU

7.638

300

250 +

9.815

200

150 -

100

50

4 5 6 7 8 9 10 1 2 o
# [min] [min] mAU *s [mAU ] %
eI EEEE | =mmm == m oo =mmmmmm e R | -mmmmm o
1 7.638 BB 0.2081 4159.28834 30bH.87772 50.3478
2 9.815 BV 0.2784 4101.83203 226.35027 48.6522

VWD1 A, i 1=254 nm (ZJL\20210424000006.D)

9.839

80+

60|
40—‘
26; 2
0
R T T R
# [min] [min] mAU *3 [mAU ] %
S | FEemEEE [ | s feteate e m |=s=sr=mrs [
1 7.660 BB 0:22232 143.88104 95.58637 8.5500
2 9.8329 BB @.2825 1588. 93570 83.86%980 91.4500
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VWD1 A, i 1£=254 nm (ZJL\20210427000001.D)

S34

mAU 2
500 | o
400 |
300 -| é
200
100 |
0_

5 8 10 12 14 15 min
= [min] [min] mAU *g [mAU ] %
e i s e e s |
il 9.099 BB 0.242% 7932.20752 501.04297 49,5839
2 15.%42 VBA 0.4404 BO85.234717 281l.¢62671 50.41¢1

VWD1 A, ¥ 1:=254 nm (ZJL\20210428000001.0)
I
400 J]
300 J~
200 - / \
100 B I ‘
5 \
A } \
f
o b X J K -
0 é =‘t SI BI 1|0 1Id 1IE 1|8 mi
i [min] (min] mal *3 [T ALl ] %
e R G R s [ |
1 S.017 BB 0.2362 8977.8779! £3.58527 7.0860
2 15.741 BE 00,4307 1.28236=4 459.,14005 82.5140




VWDT A, i 1:=254 nm (ZJL\20210430000003.D)

4.886

350

300 |

250

200

150

100 |

50

8.103

2 3 4 ksl 6 7 8 10 rmir
= [min] [min] mAlU *g [mAU ] %
= pmmmsemmam | mommmr—mes e L [=mmmmmas |
1: 4.88¢ BB 0.1306 3056.,93433 351.46359 49.89732
z £.103 VB 0.2295 3060.21631 204.9%005 50.02¢8
VWD1 A, ¥ =254 nm (ZJL\20210507000003.D)
mAU ]
250 —
200{
150 +
100;
50—_
0:4_1—__/&“&/‘————7
2 3 4 5 7 8 9 10 11 i
# [min] [min] mAU *35 [mAU ] %
mm oo e s R | mmmmmmmes =mmm e |
1 4,912 BV 0.1318 83.21060 9.58670 2.6059
2 8.130 BE 2266 1095288 21005093 755941
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VWD1 A, #1:=254 nm (ZJL\20210430000004.D)

mAU 1&_’
400—-
300;
200 e
100 —
A
2 4 6 8 10 12 14 =
# [min] [min] mAU *3 [mAU ] g
Sl b | === === =S e [ |
1 6.149 VB 0.1689 4986.59082 445.57%22 48,7301

2 13.551 EBA 0.4033 5028.63525 1%2.83023 50.2099

VWD1 A, i %:=254 nm (ZJL\20210507000004.D)

13.446

50

2 4 6 8 10 12 14 16 min|
= [min] [min] mAU *3 [mAU ] %
e S S [ | | St | m———— | |
1 6.167 BV 0.1626 279.25687 26.,12478 4,2521
2 13.446 BB 0.3968 6288.31006 245.14624 8G5.7479
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VWD1 A, i =254 nm (ZJL\20220218000002.D)

mall
20 %
17.5 1 fm\\
15+ K |
I
1252 [ |
|
754 \\
\
5 \
[\
!
g e /
e a0 35 40 45 50 " 55 "0 65 i
# [min] [min] mAU *g [mAaU ] %
el Ee == s s | == li==m—m—me
33.161 BE 2.0 8926 283001313 18.61337 50.5632
47 .328 BB 3.1382 2767.65625 0.47377 49,4368
VWD1 A =254 nm (ZJL\20220218000003.D)
mal ]
25—: 3
20{
15—:
10—:
5: 0
0]
]
= 1b 2‘0 3b ‘ ‘ ‘ ‘ 4‘0 5‘0 Gb I I n‘wm
= [min] [min] mAU *3 (AU ] %
S [ |==== === | === | === | =====——= |
1 34.766 BB 1.9806 248.20053 2.06934 4.6804
2 48.470 BB 2.7377 7091.32373 24 ,67168 G5.3196
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VWDT A, i#:1:=254 nm (ZJL\20210526000010.D)

mAl
180

23.594

160 |

140

27.850

120

100

80

60

40 |

20

15 20 25 30 35 min|
= [min] [min] mAU *3 [mAlU ] %
e e e e e e e s [ |
1 23.594 BB 1.1135 1.16263e4 159.04231 50.3877
2 27.850 BB 1.5763 1.14474ed 108.21740 49,6123

VWD1 A, % 1=254 nm (ZJL\20210603000004 D)
mAU

175

27.451

150

125

100 -|

75

50

25

23.576

i [min] [min] mAU *g [mAU ] %
=== |==== === | ==——————— | === | ======== |
1 23.576 BB T...0%78 551..65576 T.43482 3.4718

27.451 BBA 1.5650 1.53375e4 144.43532 96.5282
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mAU ]
140 -

120 +
100 -

80 |

VWD1T A, i 1:=254 nm (ZJL\20210526000008.D)

21.478

/’\“J
“] § a@?‘@%
4 %@
40—:
20—:
0-
4] 5I ‘IIO 1‘5 2‘0 2‘5 3‘0 3‘5 min
+ [min] [min] mAU *g [mAU ] %
R s sr el s S [ R | |
1 21.478 BB 1.1635 7991.,38428 103.09573 50.9813
2 32,922 MM 2.7541 7683.732486 46.497589 49,0187
VWD1 A, % +=254 nm (ZJL\20210603000003.D)
mAU ] &
175 me®
150 4
125
100 -
754 \\
50
25 :82
/‘:‘\ —
[)A
1|5 Zb 2‘5 3‘0 3‘5 4‘Gmi
# lmin | lmin] mAU *s5 [mAU | %
e EEE e === | mmmm - = |- |
1 21.607 BB 1.1481 790.69824 9.81941 30859
2 31.845 MM Z2.4562 2.47990e4 16B8.27695 96,9101
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VWD1 A, =254 nm (ZJL\20210526000011.D)
mAU ]
120—-
100; §
60—-
60—-
w0’ 3
20—-
0;
R Y T T
+ [min] [min] mAU *g (AU ] %
e e [mmmm ] —mmmrem |me—mrmmass | memmmmmEmm ettt |
1 Z2Ze.442 BB 182897 "3 8 86834 ©90.72737 50.8038
2 35,247 BB Z2.3954 7483.1858922 26,.71794 49,1862

VWD1 A, =254 nm (ZJL\20210603000005.D)

100 +

38.232

80

60

40 -

20 2
i
15 20 25 30 35 40 45 mi
# [min] [min] mAU *3 [mAU ] %
el L |mmmm | mmmmm e B |mmmmmmm e | =
26.609 EB 1.1658 ©40.45844 7.18032 4,.1116
2. 38.232 BB 2.3671 1.49362e4 80.76825 95.8884
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VWD1 A, Wavelength=254 nm (PRH\22061202.D)

mAU
10 g
| g
30—-
10+
= b
8 1‘0 1I2 1I4 1 IS 1‘8 2‘0 2‘2 2‘4 min|
#  [min] [min] mAU *s  [mAU ] 2
B ] s e R s e R | s |
1 12.645 VB 0.4157 921.297a67 34.26003 48.71227
2 22.008 vB 0.l 258 969.60193 1954516 .51.2773
VWD1 A, Wavelength=254 nm (PRH\22061203.D)
mAU ]
140—_
. g
120 &
100-:
SD—j
60—:
40—:
201 o
% 2
1b 1[2 1I4 1I€l 1I8 210 212 211 215 min|
# [min] [min] mAU *g [mau ] %
smmeilesEnnns N b e mrmarr e | s et |
1 12.5%85 BP 0.3523 53.796510 2.14515 0.9493
2 21.848 PB 0.7350 5613.18701 118.42151 99.0507
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