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Supplemental figures for 'H, '3C and "°F-NMR spectra of substrate 1a-1j.
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Figure S1. "H NMR spectra of substrate 1a, related to Figure 2.
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Figure S2. 3C NMR spectra of substrate 1a, related to Figure 2.
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Figure S3. 'H NMR spectra of substrate 1b, related to Figure 4.
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Figure S4. 3C NMR spectra of substrate 1b, related to Figure 4.
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Figure S5. '"H NMR spectra of substrate 1c, related to Figure 4.
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Figure S6. '3C NMR spectra of substrate 1c, related to Figure 4.
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Figure S7. '"H NMR spectra of substrate 1d, related to Figure 4.
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Figure S8. 3C NMR spectra of substrate 1d, related to Figure 4.
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Figure S9. 'H NMR spectra of substrate 1e, related to Figure 4.
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Figure $10. '3C NMR spectra of substrate 1e, related to Figure 4.
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Figure S11. '9F NMR spectra of substrate 1e, related to Figure 4.
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Figure S$12. 'H NMR spectra of substrate 1f, related to Figure 4.
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Figure S13. '3C NMR spectra of substrate 1f, related to Figure 4.
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Figure S14. '°F NMR spectra of substrate 1f, related to Figure 4.
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Figure S15. "H NMR spectra of substrate 1g, related to Figure 4.
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Figure $16. '3C NMR spectra of substrate 1g, related to Figure 4.
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Figure S17. IH NMR spectra of substrate 1h, related to Figure 4.

< © ® o — A

3‘ - 9 = TN v 38X

ol a9 o S~ ® “a< g

n <+ o aQ Q==3 NN

he = 2 =2 ==Z== [N NI
[ I 7NN ~

T T T T T T T T T T T T T T T T T T T T
00 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10
f1 (ppm)

Figure $18. 3C NMR spectra of substrate 1h, related to Figure 4.
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Figure S19. "H NMR spectra of substrate 1i, related to Figure 4.
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Figure $20. '3C NMR spectra of substrate 1i, related to Figure 4.
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Figure S21. "H NMR spectra of substrate 1j, related to Figure 4.
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Figure $22. 13C NMR spectra of substrate 1j, related to Figure 4.



Supplemental figures for 'H, '3C and °F-NMR spectra of products 3a-3bd.
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Figure $23. 'H NMR spectra of 3a, related to Figure 3.
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Figure S24. '3C NMR spectra of 3a, related to Figure 3.
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Figure S25. '"H NMR spectra of 3b, related to Figure 3.
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Figure $26. '3C NMR spectra of 3b, related to Figure 3.
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Figure S27. "H NMR spectra of 3c, related to Figure 3.
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Figure $28. 3C NMR spectra of 3¢, related to Figure 3.
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Figure S29. 'H NMR spectra of 3d, related to Figure 3.
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Figure $30. '3C NMR spectra of 3d, related to Figure 3.
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Figure S31. "H NMR spectra of 3e, related to Figure 3.
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Figure $32. 13C NMR spectra of 3e, related to Figure 3.
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Figure S33. "H NMR spectra of 3f, related to Figure 3.
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Figure S34. 13C NMR spectra of 3f, related to Figure 3.
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Figure S35. '"H NMR spectra of 39, related to Figure 3.
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Figure $36. '3C NMR spectra of 3g, related to Figure 3.
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Figure S37. '"H NMR spectra of 3h, related to Figure 3.
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Figure $38. 13C NMR spectra of 3h, related to Figure 3.
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Figure S39. 'H NMR spectra of 3i, related to Figure 3.
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Figure S40. '3C NMR spectra of 3i, related to Figure 3.
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Figure S41. 'H NMR spectra of 3j, related to Figure 3.
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Figure S42. '3C NMR spectra of 3j, related to Figure 3.
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Figure S43. 'H NMR spectra of 3k, related to Figure 3.
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Figure S44. 3C NMR spectra of 3k, related to Figure 3.
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Figure S45. '"H NMR spectra of 3I, related to Figure 3.
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Figure S46. '3C NMR spectra of 3|, related to Figure 3.
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Figure S47. '"H NMR spectra of 3m, related to Figure 3.
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Figure S48. 13C NMR spectra of 3m, related to Figure 3.
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Figure $50. '3C NMR spectra of 3n, related to Figure 3.
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Figure $52. 13C NMR spectra of 30, related to Figure 3.
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Figure S53. "H NMR spectra of 3p, related to Figure 3.
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Figure S54. 13C NMR spectra of 3p, related to Figure 3.
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Figure S55. '"H NMR spectra of 3q, related to Figure 3.

6.0

6.5

7.0

7.5

8.0

8.5

9.0

)JoO 95

LTI9T —

TE8CT—

09°'1S —

0LT9 —

89°9L

10

20

40 30

50

60

70

00°LL
TeLL \

zTotl
or'LTT M
$S'8TL
16°0€1 \
99°1€1

16'9€1 /

90 80

f1 (ppm)

Figure $56. '3C NMR spectra of 3q, related to Figure 3.
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Figure S57. '"H NMR spectra of 3r, related to Figure 3.
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Figure $58. 13C NMR spectra of 3r, related to Figure 3.
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Figure S59. 'H NMR spectra of 3s, related to Figure 3.
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Figure S115. '"H NMR spectra of 3as, related to Figure 4.
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Figure $116. '3C NMR spectra of 3as, related to Figure 4.
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Figure S121. 'H NMR spectra of 3av, related to Figure 5.
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Figure $122. '3C NMR spectra of 3av, related to Figure 5.
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Figure $126. '3C NMR spectra of 3ax, related to Figure 5.
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Figure $128. '3C NMR spectra of 3ay, related to Figure 5.
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Figure $130. '3C NMR spectra of 3az, related to Figure 5.
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Figure S$132. '3C NMR spectra of 3ba, related to Figure 5.
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Supplemental figures for 'H and 2H-NMR spectra of deuterium labeling studies

00707

6791

0L

0°L

el —

1.40 1.33
f1 (ppm)

260

4.0

5.0

f1 (ppm)

Figure S139. 'H NMR spectra of d-3t, related to Scheme S7.
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Supplemental Figures for HPLC spectra

Data File D:“DATAY GUAN YUQINGY LJ-0306%LJ-0306 2019-03-06 14-33-09%,002-0301.D
Sanple MName: LJ-100-7-RaC

Acg. Operator H Seq. Line : 3
Acdg. Instrument : Instrument 2 Location : Vial 2
Injection Date : 3/6/2019 3:08:17 PH Inj : 1
Inj Volume : 5.000 ul
Acg. Method : DiNDATAN GUAN YUQINGY LJ-03064%LI-0306 2019-03-06 14-33-09%4DAD-0D(1-2)-20-10-0
. SML-SUL-ALL-Z0OMIN.M
Last changed : 172042019 9:553:06 FH
Analysis Method : D:\METHODYGUAN YUQING,LONGIJIAOWDAD-0OD(1-2)-95-5-1ML-5UL-ALL-20MIN.H
Last changed TO3/672019 3F:150:27 PM

(modified after loading)
Additional Info : Peak(s] manually integrated

DADT B, Sig=254,4 Refoff (OO AT AG UAN YOO HGWLI-0Z06LI-0308 Z079-03-06 14-33-09002-0501 .07
mALl | [Oj
N
200 - /\)\
\
Ph Me
rac-3a
600
o4
=
i g
bl
=
400 |
200
o t T
T T T T T T T T T
1] 2 4 -] g 10 12 14 16 13

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] B, 3ig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1 11.19Z EE 0.30258 1.02861led 456, 24136 50,2351
Z 14.3595 BE 0.3613 1.01855e4 4an0g. 17218 49,7649

Totals : Z2.04759e4 §94,41354

Instrument 2 3/6/2019 3:50:34 FM Page 1 of 2

Figure S141. HPLC spectra of rac-3a, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-0306%LJ-0306 2019-03-06 14-33-058%001-0201.D
Sample Wame: LI-100-7

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 2 Location : Vial 1
Injection Date @ 3/6/2019 2:45:19 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-0306%LI-0306 2019-03-06 14-33-09%4DAaD-0D (1-2)-20-10-0
. SML-SUL-ALL-Z0MIN. M
Last changed : 172042019 9:58:06 FH
Analysis Method @ D:\METHODYGUAN YUQING, LONGIIAOWDAD-OD(1-2)-95-5-1ML-SUL-ALL-20MIN.HM
Lazt changed 1 34672019 3:56:51 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

AT B, 5ig= 2549 Ret=oft (0 DAT AG AN 7O TH G-I 0e LD G 201 8- 03-06 14 33-09 D0 T-02 07 .0
mAl | [:():]
N
4000 - /\)\
Ph Me
3a
=
3000 | F
b
2000 <
1000
£
=
i] L L
T T T T T T T T T
1] ) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1l 11.388 EBE 0.4032 &50.965808 23.07139 1.0541
Z 14.400 BE 0.3453 6.11045e4 2707.21484 95,9459
Totals 6.17554ed  2730.28624
Instrument 2 3/6/2019 3:56:57 M Page 1 of 2

Figure S142. HPLC spectra of 3a, related to Figure 3.



Data File D:\DATAY LYH\LYH-4-656-FACYLYH-4-656-RAC-FURAN 2019-04-12 14-40-53\0Z7-3101.D

Sample MName: LI-130-2

Acg. Operator H Seq. Line @ 31
Aog. Instrument : Instrument 1 Location : Vial 27
Injection Date @ 4/13/20159 5:42:22 AN Inj 1
Injy Volume : 5.000 pl
Acg. Method i D:NDATAY LYHY LYH-4-6565-RACY LYH-4-656-RAC-FURAN 20159-04-12 14-40-53VWD-AD(1-

2)-99-1-0.6ML-50UL-254NM-40MIN. M
Last changed : 34572019 3:34:42 PH

Analysiz Method : D:\METHODVWLGADAD-0OD(1-2)-95-5-1ML-2UL-ALL-S0MIN.M

Lazt changed : 471542019 11:27:15 AM
(modified after loading)

Additional Info : Peak(s) manually integrated

WO A, Wiavdength=2 54 nm (O-w0F T AL THWL T H-3- 536 - AL (L TH-3- 5ok RAL-F JRAH 2018 -08 12 193053 027- 31071 00
mAl | Me
HN
200 /\)\
Ph Me
rac-3b
600 2 3
L
=
400
200
, I e S AN
T T T T T T T T T
1] ) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 9.156 BY 0.3455 1.21645e4 52416223 44,6985
2 9.738 V¥ 0.4121 1.50512ed 519.358824 55,3035
Totals : 2.72157=4 1043,.55045
Instrument 2 4/15/2019 11:27:25 AN Page 1 of 2

Figure S143. HPLC spectra of rac-3b, related to Figure 3.



Data File D:\DATAY LYH\LYH-4-656-FACYLYH-4-656-RAC-FURAN 2019-04-12 14-40-53\0Z4-Z501.D

Sample Wame: LI-108-7

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line : Z8
Instrument 1 Location : Vial 24
4/13/2019 6:39:44 AN Inj : 1

Injy Volume : 5.000 pl

: DoNDATAY LYHY LYH-4-656-RACY LYH-4- 6 56-RAC-FURAN 2019-04-1Z2 14-40-53\VWIID-AD(1-

2)-99-1-0.6ML-50UL-254NM-40MIN. M
3/5/2019 3:34:42 PM

D ZMETHODY LGYDAD-0J(1-6) -80-20-1ML-5UL-ALL-6 OMIN. M
4714720159 5:4%:14 P
(modified after loading)
Peak (5] manually integrated

WO A Wiavdength=2 54 nm (O-0A T AL THWL T H-3- 536 - AL (L TH-3- 5ok RAL-F JRAH 2018 -08 12 193053 U2 2507 00
mAl | Me
HN
200+ //AEE;//I\
Ph Me
3b
GO0
z
=
(=]
400 -
200
0
T T T T T T T T T
) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 9.080 VE 0.3911 1.24654e4 460.12094 100, 0000
Totals : 1.24684e4 460.12094
Instrument 2 4,/14/2019 §:51:04 PN Page 1 of 1

Figure S144. HPLC spectra of 3b, related to Figure 3.



Data File D:\DATAY LYH\LYH-4-656-FACYLYH-4-656-RAC-FURAN 2019-04-12 14-40-53\0Z8-3201.D

Sample MName: LI-130-3

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line : 32
Instrument 1 Location : Vial Z8
4/13/2019 9:23:112 AN Inj : 1

Injy Volume : 5.000 pl

: DoNDATAY LYHY LYH-4-656-RACY LYH-4- 6 56-RAC-FURAN 2019-04-1Z2 14-40-53\VWIID-AD(1-

2)-99-1-0.6ML-50UL-254NM-40MIN. M
3/5/2019 3:34:42 PM

D WMETHODY LGYDAD-0OD (1-2) -95-5-1ML-2UL-ALL-50MIN. M
471572019 11:29:25 AM
(modified after loading)
Peak (5] manually integrated

WO A Wiavdength=2 54 nm (O-0A T AL THWL T H-3- 536 - AL (L TH-3- 6ot RAL-F JRAH 2018 -08 12 19-30-53 U5 3200 00
mAl Ph
1400 j
HN
" /\)\
™
Ph Me
1000 - rac-3c
00 o
L) (=]
hcd E
n <
500
400
200
o
T T T T T T T
10 12 14 16 12 20 22 24 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 14.351 BV 0.4302 1.95917e4 684.26312 45,7101
2 15.459 VB 0.45812 =.09452e4d 639.34631 51,2899
Totals : 4.058365=4 1323.505944
Instrument 2 4/15/2019 11:30:43 AN Page 1 of 2

Figure S145. HPLC spectra of rac-3c, related to Figure 3.



Data File D:%\DATAY LYH\LYH-4-656-RACY LYH-4-656-RAC-FURAN Z0159-04-12 14-40-534025-2901.D
Sample MName: LI-1038-9

Acg. Operator H Seq. Line : 28
Aog. Instrument : Instrument 1 Location : Vial 25
Injection Date @ 4/13/20159 7:20:36 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:NDATAY LYHY LYH-4-6565-RACY LYH-4-656-RAC-FURAN 20159-04-12 14-40-53VWD-AD(1-
2)-99-1-0.6ML-50UL-254NM-40MIN. M
Last changed : 34572019 3:34:42 PH
Analysis Method @ D:SMETHODNLGYDAD-OD(1-2)-95-5-1ML-2UL-ALL-S50MIN.M
Lazt changed : 471542019 11:31:56 AM

(modified after loading)

Additional Info : Peak(s) manually integrated

WO A, Wiavdength=2 54 nm (O-w0A T AL THWL T H-3- 536 - AL (L TH-3- 5ot RAL-F JRAH 2018 -08 12 193053 U25- 2907 00
ma ] Phj
HN
0] /\/’\
Ph Me
3c
1500 -
L=
&
jacy
1000 -
500
2
*
o T T T 1 1 1 1
10 12 14 16 12 20 22 24 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 13.920 ¥V 0.4096 3.026%96ed  1097.55194 94,0947
2 14.985 VB 0.4442 1230,14990 35.24559 3.9053
Totals : 3.14997e4  1136.23753
Instrument 2 4/15/2019 11:32:03 AN Page 1 of 2

Figure S146. HPLC spectra of 3c, related to Figure 3.



Data File D:%\DATAY GUAN ¥UOQINGY LJ-108\LJ-108 2019-03-11 22-35-19%002-0301.D
Sample MName: LJI-108-5-R4C

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 2 Location : Vial 2
Injection Date @ 371172019 ll:45:25 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoNDATAY GIUAN YUQINGY LJ-108%LJI-108 2019-03-11 Z2-35-19%DAD-00(1-6)-95-5-0.

SML-5UL-ALL-60MIN. M
Last changed : 347752019 10:25:35 PH

Analysiz Method : D:\METHODVYANG JIANINYVWD-IA-(1-2)-55-15-1.0ML-5SUL-Z10NM-c0MIN.H

Lazt changed : 573172019 5:36:13 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

TAOT A, Gig= 254.3 Ret=ott (00 AT G IAN 7O HGWLT- T0GWLT- 105 207 9-08-11 Z2-35- 190020301 107
] A
ag0 Aﬂ\l\
A
150 Ph Me
rac-3d
300
3 =
250 | F o
2 =2
200
150 -
100 -
50 -
o<
T T T T T T
g ] 10 11 12 13 14 mirg
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [milT#*=] [mATr] 5
=== |--==l-===-=- | -——===—— |====——— | === |
1 10.494 BV 0.2743 3532.56519 Z218.50823 43,3094
2 10.915 VB 0.3402 5016.70459 2185.20282  56.6906
Totals g8849.26978  437.11111
Instrument 1 5/31/Z019 §:36:20 PM Page 1 of 2

Figure S147. HPLC spectra of rac-3d, related to Figure 3.



Data File D:%\DATAY GUAN ¥UOQINGY LJ-108\LJ-108 2019-03-12 10-059-36%001-0201.D
Sample MName: LI-108-5

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 2 Location : Vial 1
Injection Date @ 3/l2/2019 10:23:31 AN Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoNDATAY GIUAN YUQINGY LJ-108%LJI-108 2019-03-12 10-09-36%DAD-00(1-6)-935-5-0.

SML-5UL-ALL-60MIN. M
Last changed : 341272019 10:32:53 AM
(modified after loadineg)
Analysis Method @ D:\METHODSLUDYYWD-AD {1-2)-95-5-1ML-3UL-210NM-10MIN. M
Last changed : 372152019 8:42:39 TH
(modified after loading)
Additional Info : Peak(s) manually integrated

0ADT A, Sig=244,4 Refoff (OADAT AGLLAN YLD IMGAWLI- 1085 LJ- 108 2019-03-12 10-09-365001-0201 .00
A A
1200 HN
/\)\
Ph Me
1000 H 3d
00 o
%
=2

500 H

400

200

o T T T T T T
g 10 12 14 16 18 min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %

=== |-===l-===--- | ——=====—=- | === | === |

1 10.4553 VB 0.3057 1.38817ed 587.03412Z 100.0000
Totals 1.38817=4 687.03412

Instrument 2 3/21/2019 §:42Z:46 PN Page 1 of 2

Figure S148. HPLC spectra of 3d, related to Figure 3.



Data File D:%ZDATA, LGV\TTEC-20190926\T3C-20190926 2019-09-26 16-36-45%031-0701.D
Sample MName: LJI-108-3-R4C

Acg. Operator H Seq. Line : 7
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date @ 9726720159 7:23:08 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method : DiNDATAY LGYWSC-201909264WM5C-20190926 2019-09-26 16-36-454VWD-4D (1-2)-99-1-
0. 5ML-SUL-254NM-25MTIN. M
Last changed : 942642019 6:06:23 TH
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAODYWVWD-AD(1-2)-99-1-0,SML-SUL-254NM-25MIN. M
Lazt changed D 972642019 S:26:00 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A Wiaveength=2 54 nm (O-OA T ALG TOU 5 C-207 9 0026 0 5 G- 201 90926 2071 9-09-26 15-36-35 08 1-0r07 .00
mAl ]
400
HN
350 /\)\
Ph Me
300 . rac-3e
2 2
250 = =
200
140 -
100 o
a0 o
o] t
T T T T T
] 0 1 12 12 14
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 10.998 VvV 0.3455 5517.506584 241.51408 49,7735
Z 12.003 VB 0.3631 5566.38281 232.71924 50,2205
Totals 1.10839=4 474, 23332
Instrument 1 9/26/2019 §:26:04 PN Page 1 of 2

Figure S149. HPLC spectra of rac-3e, related to Figure 3.



Data File D:%ZDATA, LGV\TTEC-20190926\T3C-20190926 2019-09-26 16-36-454032-05801.D
Sample MName: LI-108-3

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 9/26/20159 7:43:55 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method : DiNDATAY LGYWSC-201909264WM5C-20190926 2019-09-26 16-36-454VWD-4D (1-2)-99-1-
0. 5ML-SUL-254NM-25MTIN. M
Last changed : 942642019 6:06:23 TH
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAODYWVWD-AD(1-2)-99-1-0,SML-SUL-254NM-25MIN. M
Lazt changed D 972642019 G:22:26 PM

(modified after loading)
Additional Info : Peak(s) manually integrated
WO A Waveength=2 54 nm (O-0A T ALG TOU 5 C-200 9 0026 0 5 G- 201 90926 2071 9-09-2 6 15-36-35 DaZ-0a01 .0

mAL

4000 —

2500 4

2000+

2500+

2000

1500 4

1000

500

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 10.973 MM 0.39358 6.72504ed 2846.45654 95,7289

Z 12.058 MM 0.3352 2999,73540 149.16602 4, 2701

Totals 7.02502ed  Z995.62256

Instrument 1 2/26/2019 §:22:34 MM Page 1 of 2

Figure S150. HPLC spectra of 3e, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-137-3VLJ-137-3 2019-04-16 16-30-333073-1501.D
Sample MName: LJI-137-5-RA4C

Acg. Operator Seq. Line : 15
Aog. Instrument : Instrument 2 Location : Vial 73
Injection Date 471642019 5:30:00 PHM Inj : 1

Injy Volume : 5.000 pl

Acg. Method
0. 5ML-SUL-ALL-60MIN. M

Last changed 4/16/2019 8:04:43 TH

Analysis Method :

0. 5SML-SUL-ALL-60MIN.M (Secquence Method)

441742019 5:22:42 M

(modified after loading)

Peak (5] manually integrated

Last changed

Addicional Info :

i DoN\DATAY GUAN YUQINGY LJ-137-3%LJI-137-3 2019-04-16 16-30-334DAD-0D(1-2)-99-1-

D:WDATAY GUAN YUQINGY LJ-137-3%LJ-137-3 Z019-04-16 16-30-35\DAD-0D(1-2)-99-1-

DADT B, Sig=254,4 Ref=off (O:'DAT AGLUAN YUD INGALJ-137-3°L1-137-3 Z010-04-16 16-30-33073- 1501.00 —
mAkl
- O /
200 /\ﬂ
AN
s Ph Me
P rac-3f
150 | o
=
]
100
50
i
T T T T T T T T T
1 12 14 16 18 1] i 4 6 i mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 16.533 BB 0.7913 8224.38672 151.04292 49,9715
Z 20.31Z BE 0.9384 8§233.77539 1Z0.61980 50,0285
Totals : 1.64552e4d Z71.66273
Instrument 2 4/17/2019 §:22:47 PM Page 1 of 2

Figure S151. HPLC spectra of rac-3f, related to Figure 3.



LI-137-5

Data File D:\DATAYGUAN YUQINGY LJ-137-3VLJ-137-3 2019-04-16 16-30-334,074-1601.D
Sanple MName:

Acg. Operator

Aog. Instrument :

Injection Date

Acg. Method

Last changed

Analysis Method :

Last changed

Addicional Info :

Seq. Line : 18
Instrument 2 Location : ¥Vial 74
471672019 9:31:03 PH Inj : 1

Injy Volume : 5.000 pl

i DoN\DATAY GUAN YUQINGY LJ-137-3%LJI-137-3 2019-04-16 16-30-334DAD-0D(1-2)-99-1-

0. 5ML-5UL-ALL-60MIN. M

471642019 8:04:43 PM

D vDATAY GUAN YUQING, LJ-137-3%LI-137-3 2019-04-16 16-30-33\DAD-0D(1-2)-99-1-
0. 5ML-5UL-ALL-60MIN.M (Secquence Method)

471742019 8:24:00 PM

(modified after loading)

Peak (5] manually integrated

DADT B, Sig=254,4 Ref=off (O:'0AT AGLUAN YUD INGALJ-137-3°L1-137-3 Z019-04-16 16-30-3 3074 1601.00 -
mAl 7]
o~
200+
700 5 HN
/\/'\
600 -] Ph Me
3f
5004 &
=
400 -
3004
200 4
100 <
o
=1
=
(=
T T T T T T T T T
1 12 14 16 18 1] i 4 6 i mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 17.01Z2 BB 0.6427 203.917469 3.79637 0.66386
Z 19.98% EBE 0.9646 3.02947e4 436.01355 99,3314
Totals : 3.04956ed 439,581022
Instrument 2 4/17/2019 §:24:05 PM Page 1 of 2

Figure S152. HPLC spectra of 3f, related to Figure 3.



Data File D:%\DATAY GUAN YUQINGY LE-A4%LEE-190415% 2019-04-15 08-56-25%082-1401.D
Sample MName: LJI-137-Z-R4C

Acg. Operator H Seq. Line @ 14
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 4715720159 4:32:13 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DiN\DATAY GIUAN YUQINGY LE-AYLEE-120415 2019-04-15 08§-56-25% VIID-AD (1-2)-925-5-0.

SML-5UL-254NM-20MIN. M
Last changed : 37672019 6:07:05 PH

Analysis Method @ DiWDATAY GUAN YUQING, LJ-137-3%LJ-137-3 2019-04-16 16-30-33\DAD-0J(1-5)-99-1-

1ML-5UL-ALL-40MIN. M
Last changed : 471642019 5:10:13 FH
(modified after loading)
Additional Info : Peak(s) manually integrated

WD A, Wavdength=2 54 nm (DAOAT A4 UAN YUQING'LK-ALEB- 190415 2019-04-15 05-56-25°082-1401.07
mAl 7]
1750
1500 HN
/\)\
Ph Me
1250 |
o - rac-3g
= -
= i
1000 - i =
750 4
500
280
o - T T T T T 1
a 10 11 13 13 14 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 11.003 BV 0.2540 1.555847e4 1010.75867 47.40Z2Z6
2 11.571 VE 0.3170 Z.095435e4 955.94733 52,5974
Totals : 3.95390ed 15995.70599
Instrument 2 4/16/2019 5:10:22 PM Page 1 of 2

Figure S153. HPLC spectra of rac-3g, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LE-A%LKE-190415 2019-04-15 08-56-25%081-1301.D

Sample MName: LI-137-2

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 1 Location :
Injection Date 471572019 4:11:23 PH Inj

Inj Volume :
: D:ZDATAY GUAN YUQINGY LE-A4LKE-150415 2019-04-15 05-56-25\VUD-AD(1-2)-95-5-0.

Acg. Method
SML-5UL-254NM-20MIN. M
Last changed 37642019 6:07:05 PH
Analysis Method :
1ML-5UL-ALL-40MIN. M
4/16/2019 5:13:01 PM
(modified after loading)
Peak (5] manually integrated

Last changed

Addicional Info :

13

Vial Bl
1

5.000 ul

D:WDATAY GUAN YUQINGY LJ-137-3%LJ-137-3 Z0159-04-16 16-30-35\DAD-0J(1-6)-99-1-

WD A, Wavdength=2 54 nm (DAOAT A4 UAN YUQING'LK-ALEB- 190415 2019-04-15 08-56-25081-1301.07
mAl 7|
2000 -
HN
/\/’\
. Ph Me
1500 g 39
1000 |
500+
F
]
o T T T T T T
a 10 11 13 13 14 mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 11.04% BV 0.2695 572.29053 J&.96646 1.9554
2 11.593 VE 0.3129 Z.52527ed4 1362.80029 95.0146
Totals : Z.55250ed 1395.76675
Instrument 2 4/16/2019 5:13:10 PFM Page 1 of 2

Figure S154. HPLC spectra of 3g, related to Figure 3.



Data File D:“\DATA\GUAN YUQINGY LJ-143-34LJ-143-3 2019-04-30 21-36-43,092-0201.D

Sanple MNam

e: LJ-143-3

Acg. Operator
Aog. Instrument :

Inject

Aog. M

ion Date

ethod

Last changed

Analys

iz Method :

Last changed

Seq. Line : 2
Instrument 2 Location : Vial 92
473042019 9:43:50 PH Inj : 1

Injy Volume : 5.000 pl

: DoN\DATAY GUAN YUQINGY LJ-143-3%LI-143-3 2019-04-30 21-36-434DAD-0J(1-6)-99-1-

0. 5ML-5UL-ALL-60MIN. M

473042019 10:09:25 PM

(modified after loadineg)

D \DATAY GUAN YUQING LJ-143-34LJ1-143-3 2019-04-30 21-36-43\DAD-0J(1-56)-99-1-
0.5ML-5UL-ALL-60MIN.M (Sequence Method)

571572019 A:54:22 PH

(modified after loading)

Additional Info : Peak(s) manually integrated
0AD1 B, Sig=254,4 Refoff (OADATAGLLAN YUID [MGWLI-143-300- 143-3 201 8-04-30 21-36-43'082-0201.00
mAkl | X
HN
500 /\)\
AN
Ph Me
rac-3h
400
5 2

300 - o

200

100+

o .
T T T T T T T T T
b} 10 11 12 13 14 15 16 17 mir|
Area Percent Report

Sorted By Gigmal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mdl+s] [WATT] %
] EEC TR |--——|-——=--- | -———————-- [-—-—————- |-—--———- I
1 11.971 BY 0.3726 7039.42920 286.54825 45,4016
2 12.696 VE 0.4370 B465.38184 284.63971 54,5984
Totals : 1.56048e4  571.18796
Instrument 2 5/15/2019 6:55:25 PN Page 1 of 2

Figure S155. HPLC spectra of rac-3h, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-141\LJ-141-3 2019-05-05 15-21-14,092-0201.D
Sample MName: LI-141-3

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 2 Location : Vial 92
Injection Date @ 57572019 3:33:20 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiN\DATAY GUAN YUQINGY LJ-141%LJ-141-3 2019-05-05 15-21-14,DaD-0J(1-6)-99-1-0.
SML-5UL-ALL-40MIN. M
Last changed : 5/5/2019 3:47:20 PH

(modified after loadineg)

Analysis Method @ D:WDATAS GUAN ¥IOQINGY LJ-141%4LJ-141-3 2019-05-05 15-21-144,DAD-00(1-6)-99-1-0.
EML-SUL-ALL-40MIN.M (Sequence Method)

Last changed t 51572019 6:55:10 PM
(modified after loading)

Additional Info : Peak(s) manually integrated

DADT A, Sig=254,4 Refoff (DADAT AGUAN YUQ INGYWL- 141500 141-3 2019-05-05 15-21-14092-0201.0%

mAkl | \

" Ph/\)\Me

400+

11.823

00—

100+

100

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] A, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [milT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 11.52Z3 EBE 0.4130 §336.08691 301.08655 100.0000

Totals : §336.08691 501.08655

Instrument 2 5/15/2019 6:58:17 MM Page 1 of 2

Figure S156. HPLC spectra of 3h, related to Figure 3.



Data File D:%\DATAY GUAN YUQINGY LE-A4%LEE-190415% 2019-04-15 08-56-25%084-2301.D
Sample MName: LJI-137-4-R4C

Acg. Operator H Seq. Line : 23
Aog. Instrument : Instrument 1 Location : Vial §4
Injection Date @ 4715720159 5:20:08 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DiN\DATAY GIUAN YUQINGY LE-AYLEE-120415 2019-04-15 08§-56-25% VID-AD (1-2)-929-1-0.

EML-5UL -2 54NM-40MIN. M
Last changed : 34572019 3:34:42 PH

Analysis Method @ DiWDATAY GUAN YUQING, LJ-137-3%LJ-137-3 2019-04-16 16-30-33\DAD-0J(1-5)-99-1-

1ML-5UL-ALL-40MIN. M
Last changed : 471642019 5:15:44 TH
(modified after loading)
Additional Info : Peak(s) manually integrated

WUUOT A, iavdength=2 54 nm (DADATAG LAN YUQIMGLK-2LKB-190415 2019-04-15 08-56-260084-2301.0)
mAl 7|
0]

200

1460 o

100+

a0 o
o
T T T T T T T T T
12 14 16 18 20 22 24 i} 28 min)
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

=== |-===l-===--- | ——=====—=- | === | === |

1 15.466 BV 0.5692 4599,298583 121.50919% 24,3744

Z 16.890 VB 0.7248 4795, 15164 95.42130 25,4284

3 19.776 BV 0.7116 4753.76123 100.00165 25,1929

4 Z1.663 VE 0.85876 4715,16992 77.89811 Z5.0043

Page 1 of 2

Instrument 2 471672015 5:15:54 PM

Figure S157. HPLC spectra of rac-3i, related to Figure 3.



Data File D:%\DATAY GUAN YUQINGY LE-A4%LEE-190415% 2019-04-15 08-56-25%083-1801.D
Sample MName: LJI-137-4

Acg. Operator H Seq. Line : 18
Aog. Instrument : Instrument 1 Location : Vial §3
Injection Date @ 471572019 6:25:42 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LK-AYLKE-190415 2019-04-15 05-56-25%VWD-4D(1-2)-99-1-0.
EML-5UL -2 54NM-40MIN. M
Last changed : 34572019 3:34:42 PH

Analysiz Method : D:\DATAYGUAN YUQINGY LJ-137-3%LJI-137-3 2019-04-16 16-30-33%\DAD-0J(1-6)-959-1-
1ML-5UL-ALL-40MIN. M

Last changed : 471642019 5:17:35 TH
(modified after loading)

Additional Info : Peak(s) manually integrated

WD A, Wavdength=2 54 nm (DAOAT A4 UAN YUQING'LK-ALEB- 190415 2019-04-15 05-56-25083-1801.07
mAl 7|
(0]
280
NH
/\/’\
200 -] m Ph Me
a 3i
=)
150 &
™
=
100+
50 |
T
o
=3
0 +
T T T T T T T T T
13 14 16 15 1] ] 24 26 5 min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000

Usze Multiplier & Dilution Factor with I3TDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

1 15.2595 BB 0.6059 7013.:24561 171.57776 49,3191

Z 189.841 BV 0.5918 T5.46820 1.71367 0.5307

3 2l1.224 VEB 0.5378 7131.415895 125.51943 50,1502
Totals : 1.42201ed 295.51086

Instrument 2 4/16/2019 5:19:31 MM Page 1 of 2

Figure S158. HPLC spectra of 3i, related to Figure 3.



Data File D:%\DATAY GUAN ¥UOQINGY LJ-197\LJ-197 2019-06-21 11-559-17408:2-0301.D
Sample MName: LI-197-1

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 6/21/2019 1:33:44 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:NDATAY GUAN YUQINGY LJ-1974LJ-197 2019-06-21 11-559-174WWD-45(1-6)-20-10-0.
SML-5UL-254NM-50MIN. M
Last changed : 6/21/2019 11:56:20 AM
Analysis Method @ D:SWMETHODANLGYWWD-A5(1-6)-585-15-1ML-2UL-210NM-30MIN. M
Lazt changed D 672642019 3:41:31 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A, Wiavdength=2 54 nim (00T A AN TOOTH G LR 19 LI 197 207 9-06-21 11-58-1 7052 -0301. 00
mAl | |\|/|e
N.
J/ Me
20 Bz.
N
/\)\
o Ph Me
60 i [ 4 ]
T 8 4 rac-Bz-3j
g &
40_
20
o
T T T T T T T T
25 30 36 40 45 4l i3] G0 if3] min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 43.785 MF 2.7221 7444,35938 45, 58009 48,0146
Z 50.327 FH 2.7315 8060.00751 49,17983 51.9854
Totals 1.55044=4 94,75991
Instrument 1 6/26/Z019 3:41:37 PFM Page 1 of 2

Figure S159. HPLC spectra of rac-Bz-3j, related to Figure 3.



Data File D:%\DATAY GUAN YUQINGY LE-A%LE-190625-3 2019-06-25% 20-53-56%081-0801.D
Sample MName: LI-201-2

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date @ 6/26/20159 1l:24:20 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LE-AYLE-190625-5 2019-06-25 20-53-56%4WWD-4%5(1-5) -20-10-
0. SML-SUL-254NM-50MTIN. M
Last changed : 6/21/2019 11:56:20 AM
Analysis Method @ D:SWMETHODANLGYWWD-A5(1-6)-585-15-1ML-2UL-210NM-30MIN. M
Lazt changed D 672642019 3:39:40 PM

(modified after loading)

Additional Info : Peak(s) manually integrated

WO A, Wiaveength=2 54 nm (O-0R T Aus AN TOOTHG LR ALE- 1906 25- 5 2019-06- 25 Z0-5 550 0% 1-0601 . 0
mAl | I\I/le
N.
Me
260 BZ
~N
N
"
200 o I??IGE:'.' Ph/\/'\Me
G Bz-3j
140 o
100+
4l o
D -
25 SID 3|5 Blﬁ min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 43.070 MF 2.6495 Z.6676led 167.80351 95,2541
2 50.833 FM 2.8864 474,00171 2.73700 1.7459
Totals : 2.71501e4 170, 54051
Instrument 1 6/26/Z019 3:39:52 PN Page 1 of 2

Figure S160. HPLC spectra of Bz-3j, related to Figure 3.



Data File D:%DATAY LYH\LYH-5-899YLYH-5-899-FAC-1 2019-0%9-25 08-42-40%084-0901.D
Sanple MName: LJ-2-43-RAC

Acg. Operator H Seq. Line : 9
Aog. Instrument : Instrument 1 Location : Vial §4
Injection Date @ 972872019 lZ2:30:11 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoNDATAY LYHY LYH-5-8929% LYH-5-89%-RAC-1 2019-09-25 08-42-404WWD-4D(1-2)-25-5-

0. SML-SUL-254NM-30MIN. M
Last changed 47972019 4:22:03 PH
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAODYWVWD-AD(1-2)-99-1-0,SML-SUL-254NM-25MIN. M
Lazt changed 1 972542019 10:40:03 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

WO A Wiavdength=2 54 nm (O-0A T AL THWL TH-5- 59 LT H-5 -5 98- RAL-1 Z019- 0925 U5-d2-a0 o 0a 0 07
mAkl Ph
00 - )
HN
fi00 /\)\
Ph Me
7 rac-3k
500 - 2 &
T 4

400 -

300

200

100+

o
T T T T T T T T T
1] 25 & Th )] 125 14 175 20 225 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %

e R === |- | —mmmmmmmm- e R |
1 11.345 BV 0.2453 7554.13770 465.01%944 49,9302
Z2 12.195 VB 0.2624 7575.27100 441.02=00 50.06935

Totals 1.51254e4 909, 04144

Instrument 1 2/25/2019 10:40:13 MM Page 1 of 2

Figure S161. HPLC spectra of rac-3k, related to Figure 3.



Data File D:\DATAYLYH\LYH-5-899\LYH-5-899-RAC-1 2019-058-25 03-42-404033-0801.D

Sample MName: LJI-2-458

Acg. Operator

Aog. Instrument :

Injection Date

Seq. Line :
Instrument 1 Location :
972872019 11:59:20 AN Inj

Inj Volume :

g

Vial 83
1

5.000 ul

Acg. Method : D:NDATAY LYHY LYH-5-89594LYH-5-89%9-RAC-1 2019-09-25 05-42-404VWD-4D(1-2)-95-5-
0. SML-SUL-254NM-30MIN. M

4/9/2019 4:22:03 PM

D WMETHODY GUAN YUQING,LONGIIAOYWVIWD-AD (1-2)-99-1-0, SML-SUL-254NM-25MIN. M
9/26/20159 10:43:16 PM

(modified after loading)

Peak (5] manually integrated

Last changed
Analysis Method :
Lazt changed

Additional Info :

WO A Wiavdength=2 54 nm (O-0A T AL THWL TH-5- 59 LT H-5 -5 98- RAL-1 Z019- 0925 U5-d2-a0 e -0a i 07
mAl Ph
1400 )
HN
1200 4 /\/'\
Ph Me
b k
1000 = 3
00
500+
400 |
100
g
o
o .
T T T T T T T T
1] 25 & Th )] 125 14 175 20 225 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 11.334 BV 0.2461 1.52293ed 944.59326 97,5071
2 12.1%2 WB 0.2853 359.35504 20. 52347 2.49z29
Totals : 1.56187=4 965.11673
Instrument 1 9/28/2019 10:43:21 PH Page 1 of 2

Figure S162. HPLC spectra of 3Kk, related to Figure 3.



Data File D:\DATAY GUAN YUQINGY LJ-165-VWDVLJ-165-4D Z015-05-17 08-17-Z14003-0501.D
Sample MName: LI-165-RAC

Acg. Operator H Seq. Line : 5
Aog. Instrument : Instrument 1 Location : Vial 3
Injection Date @ 571772019 11:13:20 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:NDATAY GUAN YUQINGY LJ-165-VWD4LJI-165-AD 2019-05-17 09-17-214VUD-4D ([ 1-2)-99
-1-0.5ML-500L-2 540 M-6 0MIN. M
Last changed : 5/17/2019 9:43:47 AM

(modified after loadineg)
Analysis Method @ D:SWMETHODALUWDYDAD-0D (1-2)-95-5-0, SML-3UL-ALL -60MIN-517.1
Last changed : 5/18/2019 9:15:258 AM

(modified after loading)
Additional Info : Peak(s) manually integrated

WUTDT A, Wavdength=2 54 nm (DADAT A0G UAN YUQINGILF 165- A DWLJ-165- A0 2019-05-17 09-17-2 1003-0501.00
mAl 7] Meo O
40 :/|/
HN
36 - /\)\
Ph Me
30 rac-3l
26 - E E
= b
20
154
104
5]
04 T
T T T T T T T T
3 23 24 26 ] 30 32 34 36 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 27.230 Vv 0.5995 §32.64209 20.91406 46,7610
Z 28.373 VE 0.6807 947.95993 20. 56817 53,2350
Totals : 1780.63202 41, 48223
Instrument 2 5/15/Z019 9:17:29 AM Page 1 of 2

Figure S163. HPLC spectra of rac-3l, related to Figure 3.



Data File D:\DATAY GUAN YUQINGY LJ-165-VWDAVLJ-165-4D Z015-05-17 08-17-Z14002-0401.D
Sample MName: LI-165-2

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 1 Location : Vial 2
Injection Date @ 571772019 10:27:Z26 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:NDATAY GUAN YUQINGY LJ-165-VWD4LJI-165-AD 2019-05-17 09-17-214VUD-4D ([ 1-2)-99
-1-0.5ML-500L-2 540 M-6 0MIN. M
Last changed : 5/17/2019 9:43:47 AM

(modified after loadineg)
Analysis Method @ D:SWMETHODALUWDYDAD-0D (1-2)-95-5-0, SML-3UL-ALL -60MIN-517.1
Last changed : 5/18/2019 9:15:258 AM

(modified after loading)
Additional Info : Peak(s) manually integrated

WA A, Wiavdength=2 54 nm (DADAT A0G LAN YU QINGL - 165-540 00)- 164- AD 2019-05-17 09-17-2 1002- 0401 .09

4 -

B PhMMe

a0 ] 3l

20

bl

20

mAl 7] Meo O

Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000

Usze Multiplier & Dilution Factor with I3TDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

1 =27.54]1 BE 0.6917  267.04639 20. 52325 100.0000

Totals 967.04639 20, 52325

Instrument 2 571872019 9:16:20 AM Page 1 of 2

Figure S164. HPLC spectra of 3l, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-106\LJ-106 2019-03-06 23-11-494002-0301.D
Sample MName: LJI-103-1-RAC

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 2 Location : Vial 2
Injection Date @ 3/6/2019 11:49:55 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LJ-106%LJ-106 2019-03-06 23-11-494DAD-0D(1-2)-55-5-1ML-
SUL-ALL-Z0MIN.M
Last changed : 34572019 §:56:43 PH
Analysis Method @ D:S\METHODYGUAN YUQING,LONGIIAOWDAD-TI&(1-6)-95-5-0.5ML-SUL-ALL-40MIN,. M
Lazt changed : 341942019 9:55:54 M

(modified after loading)
Additional Info : Peak(s) manually integrated

TADT &, 5ig= 254,8 Ret=oft (0 D AT A OAN 700 H G- 106 LI- 106 Z0719-03 06 23-11-39002-0301 107
mAl |
HN
00— /\)\
Ph Me
rac-3n
GO0
2
G -
bl ]
400 -
200
o
T T T T T T T T T
1] ) 4 5] 2 10 12 14 16 13
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] A, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 1ll.825 V¥V 0.3233 9037.16797 4le.1g431 49,3755
Z 13.3680 VB 0.3097 9265.78516 462.5%9473 50.6245
Totals 1.83030ed 878.75903
Instrument 2 3/19/Z019 9:56:00 PM Page 1 of 2

Figure S165. HPLC spectra of rac-3n, related to Figure 3.



Data File D:\DATAY GUAN ¥UQINGY LJ-106%LJ-106 Z015-03-06 23-11-45001-0201.D

Sample MName: LI-103-1

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line : 2
Instrument 2 Location : ¥Vial 1
3/6/2019 11:28:57 PH Inj : 1

Injy Volume : 5.000 pl

: DoN\DATAY GUAN YUQINGY LJ-106%LI-106 2019-03-06 Z23-11-49DAD-0D(1-2)-35-5-1ML-

SUL-ALL-Z0MIN.M

3/5/2019 5:56:43 PM

D ZMETHODY GUAN YUQING,LONGIIAONDAD-I&(1-6)-95-5-0,5ML-5UL-ALL-40MIN,. M
3719720159 9:58:51 PM

(modified after loading)

Peak (5] manually integrated

TADT &, Sig= 254,8 Ret=oft (0 DAT A OAN 700 H G- 106 LI- 106 Z0719-03 06 23-11-39001-0207 107
mAl |
HN
2000 4 /\/'\
Ph Me
L=
g 3n
1500 -
1000 -
500
g
jacy
o ] 1 I 1 I - I T T I
1] ) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] A, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 11.55% BV 0.3120 3.36730ed4 1609.93042 92,6141
Z 13.391 VB 0.3181 Z635.40987 129.39296 7.3859
Totals 3.63584ed  1739.32338
Instrument 2 3/19/Z019 9:53:55 PN Page 1 of 2

Figure S166. HPLC spectra of 3n, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-124-7yLJ-124-7-FAC 2019-04-08 11-06-384013-0201.D
Sample MName: LJI-124-7-RAC

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

mAL

500~

500+

400 -

200+

100+

100

Seq. Line : 2
Instrument 1 Location : Vial 13
4/8/2019 11:20:11 aM Inj : 1

Injy Volume : 5.000 pl

i DoN\DATAY GUAN YUQINGY LJ-124-7%LI-124-7-RAC 2019-04-08 11-06-38,VWD-4AD (1-2) -

95-5-0.5ML-5UL-25 M -60MIN. M

3/11/2019 10:31:45 PM

D ZMETHODY LGYDAD-0J(1-6) -80-20-1ML-5UL-ALL-6 OMIN. M
4714720159 9:50:1% PM

(modified after loading)

Peak (5] manually integrated

WO A, Wiavdength=2 54 nm (00T A AN TOOTHG L 128 L 123 7-RAL Z0T9-04-0% 11-06-35 01 3-0201.07

Me

HN

Ph/\)\Me

rac-3o0

14.740

16718

Sorted By
Multiplier
Dilution

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WDl 4, Wavelength=254 rm

Peak FetTime Type
# [win]

wideh Area Height Area
[min] [whT*s] [wA] %

1 14.740 BV
Z 16.715 EE

Totals :

0.2928 e435.12012 339.57712 50.0335
0.3245 0476.45945 3504.93433 49,9665

l.29%616ed 644, 51144

Instrument 2 4/14/2019 9:50:25 MM Page 1 of 2

Figure S167. HPLC spectra of rac-30, related to Figure 3.



Data File D:%\DATAY GUAN YUQINGY LE-4%LEE-190410 2019-04-10 05-04-18%083-0701.D
Sample WName: LI-124-7

Acg. Operator H Seq. Line : 7
Aog. Instrument : Instrument 1 Location : Vial §3
Injection Date @ 471072019 1l:42:55 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LK-AYLKE-150410 2019-04-10 09-04-18%VWD-AD(1-2)-95-5-0.
SML-5UL-254NM-30MIN. M
Last changed 47972019 4:22:03 PH
Analysis Method @ D:S\METHODNLGYDAD-OJ(1-6)-80-20-1ML-5UL-ALL-60MIN. M
Lazt changed D 471472019 9:43:13 M

(modified after loading)

Additional Info : Peak(s) manually integrated

WO A, Wiavdength=2 54 nm (00T A AN TOOTHG LR A LRS- 19040 20 19-0- 10 09-0 15 083070 .07
mAl ] Me
£00
HN
o //\\\//1\
AN
Ph Me
600 -] 30
500 &
&
x
400
3200
200
100+ w
(=]
=+
=
o - t
T T T T T T T
10 12 14 16 12 20 22 24 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 14.550 BE 0.2905 8222.70313 435.13837 96,3629
2 16.495 BE 0.3246 310,35309 14. 56537 3.6371
Totals : 8533.05621 449,70374
Instrument 2 4,/14/2019 9:45:21 PFM Page 1 of 2

Figure S168. HPLC spectra of 30, related to Figure 3.



Data File D:%ZDATA LGYVLGY-3-132YLGY-3-132 2019-04-09 15-22-08%4093-0701.D
Sample MName: LJ-129-10-RAC

Acg. Operator H Seq. Line : 7
Aog. Instrument : Instrument 2 Location : Vial 93
Injection Date @ 4/9/2019 6:24:24 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoADATAY LGV LGY-3-1320LGY-3-132 2019-04-09 15-ZZ-08%DAD-0D(1-2)-95-5-1ML-

SUL-ALL-60MIN. M
Last changed : 47972019 6:21:57 PH
(modified after loadineg)
Analysis Method @ D:SWMETHODALGYDAD-0J(1-6)-80-20-1ML-5UL-ALL-60MIN. M
Last changed : 471472019 9:53:27 TH
(modified after loading)
Additional Info : Peak(s) manually integrated

DADT A, Sig=254,4 Ref=off (0:'DAT ALG LG ¥-3- 132'L G ¥-3- 137 2019-04-00 15-Z2-05003-0701.00
mAl Br
280 HN
/\)\
Ph Me
200 2 rac-3p
o
150 |
&
~
100+
50 |
n———n—f'l' L ; L
T T T T T
I 5 10 15 0 5 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 13.473 BB 0.3213 3693.51050 177.09516 49,7634
Z 17.271 BE 0.4955 3725.63354 1l2.7416l 50,2366
Totals : 742z2.14404 289.§3977
Instrument 2 4,/14/2019 9:53:33 PN Page 1 of 2

Figure S169. HPLC spectra of rac-3p, related to Figure 3.



Data File D:%ZDATA LGYVLGY-3-132YLGY-3-132 2019-04-09 15-22-08%092-0601.0
Sample MName: LJ-129-10

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 2 Location : Vial 92
Injection Date @ 4/9/2019 5:43:24 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoADATAY LGV LGY-3-1320LGY-3-132 2019-04-09 15-ZZ-08%DAD-0D(1-2)-95-5-1ML-

SUL-ALL-60MIN. M
Last changed : 47972019 6:21:57 PH
(modified after loadineg)
Analysis Method @ D:SWMETHODALGYDAD-0J(1-6)-80-20-1ML-5UL-ALL-60MIN. M
Last changed : 471472019 9:54:40 FH
(modified after loading)
Additional Info : Peak(s) manually integrated

DADT A, Sig=254,4 Ref=off (0:'DAT ALG LG ¥-3- 132'L G ¥-3- 137 2019-04-00 15-Z2-05002-0601 .0
_ Br
600 HN
/\/’\
Ph Me
500+
3p
2
400 < a
300
200
100 -
2
o T T f\ : T I T T
I 5 10 15 0 5 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 13.504 BB 0.3190 496.94272 23.86341 4.0501
Z 17.254 BE 0.4527 1l.l6826ed 365.71744 95,9199
Totals : 1.21796ed 3§9.55055
Instrument 2 4,/14/Z019 9:54:45 PN Page 1 of 2

Figure S170. HPLC spectra of 3p, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-110NVLJ-110-2 2019-03-14 22-06-29%021-0801.D
Sample MName: LI-109-5

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 2 Location : Vial Z1
Injection Date @ 371472019 11:32:43 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GUAN YUQINGY LJ-110%LJI-110-2 20192-03-14 22-06-29%4DAD-0D (1-2)-20-10-0

. SML-SUL-ALL-30MIN. M
Last changed : 1043042018 11:03:07 PM

Analysiz Method : D:\METHOD'GUAN VUQING,LONGIIACA\DAD-TA(l-6)-95-5-0,5ML-5UL-ALL-40MIN. X

Lazt changed : 341942019 10:31:02 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

TADT B, 5ig= 254,98 Ret=oft (0 AT MG UAN 700 H G- TT0WLI-T10-2 Z079-05-19 Z2-06- 29 02 1-06 01 107
mAl | [S
N
200+
//4§§>//L\
Ph Me
rac-3q
600 - 2
W P=1
7 =
L=
400
200 -
. J
T T T T T T T T T
1] ) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 §.530 BV 0.2446 9135.08954 542.15143 49,1392
Z 9.706 VB 0.26599 9458.22656 501.71347 50.8608
Totals 1.85863ed  1043.86490
Instrument 2 3/19/2019 10:31:08 PN Page 1 of 2

Figure S171. HPLC spectra of rac-3q, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-110NVLJ-110-2 2019-03-14 22-06-29%023-0801.D
Sample MName: LI-110-5

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 2 Location : Vial 23
Injection Date @ 371572019 l2:3534:45 AN Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GUAN YUQINGY LJ-110%LJI-110-2 20192-03-14 22-06-29%4DAD-0D (1-2)-20-10-0

. SML-SUL-ALL-30MIN. M
Last changed : 1043042018 11:03:07 PM

Analysiz Method : D:\METHOD'GUAN VUQING,LONGIIACA\DAD-TA(l-6)-95-5-0,5ML-5UL-ALL-40MIN. X

Lazt changed : 341942019 10:29:50 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

TADT B, 5ig= 254,98 Ret=oft (0 OAT MG UAN 700 H G- TT0WLI-T10-2 Z079-05-19 22-06- 29 D23-08 01 107
mAkl
2500 — [
//§§§>//1\
20004 Ph Me
3q
2
1500 — o
1000
500
(==
-
oo
. =
T T T T T T T T T
1] ) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 B, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 g.718 BV 0.3143 527.30475 24.37941 2.1e01
Z 9.653 VB 0.2483 Z.38843e4 1404.85000 97,8399
Totals Z.4411ged  1429,25941
Instrument 2 3/19/2019 10:29:56 PN Page 1 of 2

Figure S172. HPLC spectra of 3q, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-105-11-0D%LJ-106-6 Z0159-03-08 159-55-Z2%001-0Z0L1.D
Sanple MName: LJI-106-6-R4C

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 2 Location : Vial 1
Injection Date @ 3/8/2019 5:07:24 PH Inj : 1
Injy Volume : 2.000 pl
Acg. Method i D:NDATAY GUAN YUQINGY LJ-105-11-0D%LJ-106-6 2019-03-05 19-55-223\DAD-0D (1-2)-
99-1-0. 5ML-2UL-ALL-40MIN. M
Last changed : 37872019 §:20:08 PM

(modified after loadineg)
Analysis Method : D:WMETHODNYANG JIAWINADAD-O0J(1-6)-90-10-1ML-3UL-ALL-40MIN.M
Last changed : 37872019 9:25:14 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

DADT B, Sig=254,4 Ref=off (O:'\DAT AGIAN YUD INGWLI-105-11-000LF 106-6 2019-03-08 19-55-23'001-0201.00
mAl 7]
250 N
AN
Ph Me
200 4
rac-3r
150 -
i
g & 8
_ o s
100 ﬁ@@ b
50 -
0 -
-0 T T T T T T T
g g 10 11 12 13 14 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 5.642 MF 0.6533 3087.92510 7E.17834 49,4445
2 9,524 FI 0.5897 3157.29639 59.14474 50,5554
Totals : 6245.219458 137.32309
Instrument 2 3/8/2019 9:30:19 FM Page 1 of 2

Figure S173. HPLC spectra of rac-3r, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-105-11-0D%LJ-106-6 Z20159-03-08 159-55-Z2%002-030L1.D
Sample MName: LI-106-6

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 2 Location : Vial 2
Injection Date @ 3/8/2019 8:28:20 PH Inj : 1

Injy Volume : 2.000 pl

Acg. HMethod : DoN\DATAY GIUAN YUQINGY LJ-105-11-0D%LJ-106-6 2019-03-08 19-55-Z2\DAD-0D (1-2) -

99-1-0. 5ML-2UL-ALL-40MIN. M
Last changed : 37872019 §:20:08 PM
(modified after loadineg)
Analysis Method : D:WMETHODNYANG JIAWINADAD-O0J(1-6)-90-10-1ML-3UL-ALL-40MIN.M
Last changed : 37872019 9:25:14 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

0AD7T B, Sig=244,4 Refoff (OADATAGLAN YUG INGAWLI-105-11-000LF 106-6 2019-03-08 19-55-22002-0301.00
mAl 7]
2450+
//4§§>//1\
Ph Me
200 3r
140 o
g
w
100+ =
40 -
)
W
“”“_——H_nggzzc__
o<
-0 T T T T T T T
g ] 10 11 12 13 14 min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Fignal 1: DADL B, 3ig=:254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 §.574 BE 0.3580 115.74886 4.30155 2.5651
2 9.805 EE 0.7912 4510.67627 g2.06714 97,4349
Totals : 4629, 42513 6. 36902
Instrument 2 3/8/2019 9:26:43 M Page 1 of 2

Figure S174. HPLC spectra of 3r, related to Figure 3.



Data File D:%\DATAY GUAN ¥UOQINGY LJ-155\LJ-155 2019-05-03 17-00-254065-0801.D
Sample MName: LJI-108-4-RAC

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 2 Location : Vial 65
Injection Date @ 57372019 9:52:17 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-155%LJ-155 2019-05-03 17-00-254DAD-0D(1-2)-85-5-0.
SML-5UL-ALL-40MIN. M
Last changed : 54372019 10:0Z:26 PH

(modified after loadineg)

Analysis Method @ D:\DATAN GUAN ¥IOQINGY LJ-1554LJ-155 201%9-05-03 17-00-253DAD-0D(1-2)-95-5-0.
EML-SUL-ALL-40MIN.M (Sequence Method)

Last changed r 5/4/2019 9:40:19 AM
(modified after loading)

Additional Info : Peak(s) manually integrated

OADT B, Sig=254,4 Refoff (DADAT AGLAN YLD INGWLI-185\L1- 156 2019-05-032 17 -00-25%0685-0801 .0

)

180 N
AN
160 Ph
rac-3s
140 &
o g
i@ﬁ 2o
120 &= ;%gy
100 |
30 |
60 |
40 -
20 |
] T T T T T T
T T4 o) a5 a a5
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] B, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 7.395 MM 0.2795 1492,07043 §8.97803 52,1377
zZ g.137 MM 0.2450 1369,72009 93,1751 47.8623
Totals : 2861.79053 182.15319
Instrument 2 5/4/2019 9:40:34 AM Page 1 of 2

Figure S175. HPLC spectra of rac-3s, related to Figure 3.



Data File D:\DATAN GUAN ¥UOQINGY LJ-153%LJ-1553 Z019-05-03 17-00-25,066-0901.D

Sanple MNam

e: LJ-108-4

Acg. Operator
Aog. Instrument :

Inject

Aog. M

ion Date

ethod

Last changed

Analys

iz Method :

Last changed

Seq. Line : 9
Instrument 2 Location : Vial a6
54372019 10:13:18 PM Inj : 1

Injy Volume : 5.000 pl

: DoNDATAY GIUAN YUQINGY LJ-155%LI-155 2019-05-03 17-00-254DAD-0D(1-2)-95-5-0.

SML-5UL-ALL-40MIN. M

5/3/2019 10:02:26 PM

(modified after loadineg)

D \DATAY GUAN YUQING, LJ-155%LJ-155 2015-05-03 17-00-25VDAD-0D(1-2)-95-5-0.
SML-5UL-ALL-40MIN.M (Sequence Method)

57472019 9:54:17 AN

(modified after loading)

Additional Info : Peak(s) manually integrated
0AD1T B, Sig=254,4 Refoff (OADAT AGLAN YU [MGWLI- 1554L0- 185 2019-05-03 17 -00-25066-0801 .00
makl | f §
N
2500 /\/'\
Ph Me
é&@ 3s
2000 - -
-t

1500

1000 -

500+ ﬁ

g A
&
o —
T T T T T T T
i} 65 T TA g 2.5 b} mir|
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
SFignal 1: DADL B, 5ig=:254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [milT*=] [wATT] %

el |-=-==l-==---- | -—=====—-- | === | === |

1 7.584 NF 0.2171 383.43253 29.43110 1.4013

2 §.101 FM 0.2581 Z.69738ed 1742.11572 93,5987
Totals : 2.73622ed 1771, 54653

Instrument 2 5/4/2019 9:54:25 AM Page 1 of 2

Figure S176. HPLC spectra of 3s, related to Figure 3.



Data File D:\DATAN GUAN ¥UQINGY LJ-110%LJ-110-2 2019-03-14 22-06-29%013-0401.D

Sanple MName:

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

mAL

500+

400

2004

200+

100 4

LI-110-2-FAC

Seq. Line : 4
Instrument 2 Location : Vial 13
3/14/2019 11:00:40 PH Inj : 1

Injy Volume : 5.000 pl

i DoN\DATAY GIUAN YUQINGY LJ-110%LJ-110-2 2019-03-14 22-06-29%,DAD-0D (1-2)-925-5-0.

SML-SUL-ALL-Z0MIN.M

3/4/2019 3:1Z2:24 PM

D ZMETHODY GUAN YUQING,LONGIIAONDAD-I&(1-6)-95-5-0,5ML-5UL-ALL-40MIN,. M
371972019 10:24:44 PM

(modified after loading)

Peak (5] manually integrated

TTADT A, Fig= 2544 Ret=oft (0O AT A AN 7O NG T T LI-T 1072 Z078-05-14 22-06- 29 0 30301 07

Ph/\)\Me

rac-3t

13.786
14.575

-
o
o]
=
-
I
=
=

3

i

Sorted By
Multiplier
Dilution

Use Multiplier & Dilution Factor with ISTDs

Signal l: DAD1 A, S$ig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 13.78¢ BV 0.2600 5142.11768% 303.061l46 50,4431
Z 14.575 VB 0.2721 5051.7700Z 285.98007 49,5569
Totals 1.01939:4 589.04153

Instrument 2 371972019 10:Z4:45 PM

Figure S177. HPLC spectra of rac-3t, related to Figure 3.

Page 1 of 2



Data File D:\DATAN GUAN ¥UQINGY LJ-110%LJ-110-2 2019-03-14 Z22-06-29%011-0201.D

Sample MName: LI-110-2

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line : 2
Instrument 2 Location : Vial 11
3/14/2019 10:18:39 PH Inj : 1

Injy Volume : 5.000 pl

i DoN\DATAY GIUAN YUQINGY LJ-110%LJ-110-2 2019-03-14 22-06-29%,DAD-0D (1-2)-925-5-0.

SML-SUL-ALL-Z0MIN.M

3/4/2019 3:1Z2:24 PM

D ZMETHODY GUAN YUQING,LONGIIAONDAD-I&(1-6)-95-5-0,5ML-5UL-ALL-40MIN,. M
371972019 10:26:50 PM

(modified after loading)

Peak (5] manually integrated

TAOT A, Gig= 2543 Ret=ott (0D AT A JAH 00 IHGWLT-TT0WCT-1 T0-2 207 9-03- 18 22-06-2901 T-02070 .07
mAl |
2500 | /\/’\'j\
AN
Ph Me
2000 - 3t
&
=1
1500 4 s
1000 -
500
]
=3
=
o
T T T T T T T T T
o 2 4 i g 10 12 14 16 15 mirg
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [milT#*=] [mATr] 5
=== |--==l-===-=- | -——===—— |====——— | === |
1 13.520 BV 0.2600 2.43711ed 1436.18689 95,4123
2 14.620 VB 0.2869 393.19:205 20. 21956 1.55877
Totals 2.47643ed 1456, 40645
Instrument 2 3/19/2019 10:26:55 PH Page 1 of 2

Figure S178. HPLC spectra of 3t, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-113-1%LJ-113-1 2019-03-23 1Z-44-07,033-0701.D
Sample MName: LJI-113-Z-RA4C

Acg. Operator H Seq. Line : 7
Aog. Instrument : Instrument 2 Location : Vial §3
Injection Date @ 372372019 2:54:08 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoNDATAY GUAN YUQINGY LJ-113-1%LJ-113-1 2019-03-23 12-44-074DAD-0D (1-2)-25-5-

0. 5ML-SUL-ALL-60MIN. M
Last changed T 342372019 3:10:35 FH
(modified after loadineg)
Analysis Method @ D:SWMETHODNXZCHKDAD-0D (1-2)-95-5-1ML-5UL-ALL-50MIN. M
Last changed 1 372372019 4:04:01 FH
(modified after loading)
Additional Info : Peak(s) manually integrated

DADT A, Gig=754,4 Ref=off (O:'DAT AGUAN YUD MNGAWLI-113-T'LI-113-1 Z019-03-23 12-44-07083-0701.00
mAl 7|
400
N
/\)\
Ph Me
300 o o rac-3u
2 :
200 4
100+
]
T T T T T
I 5 10 15 0 5 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 10.975 BB 0.4104 7225.67285 249.14714 50.1755
Z 14.493 EBE 0.4295 7175.11523 240.88791 49,5245
Totals : 1.44005e4 490,03505
Instrument 2 3/23/2019 4:04:14 PM Page 1 of 2

Figure S179. HPLC spectra of rac-3u, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-113-1%LJ-113-1 2019-03-23 1Z-44-07,034-0801.D
Sample MName: LI-113-2

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 2 Location : Vial §4
Injection Date @ 372372019 3:25:10 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-113-1%LJ-115-1 2019-03-23 12-44-074DAD-0D (1-2)-95-5-
0. 5ML-SUL-ALL-60MIN. M
Last changed T 342372019 3:10:35 FH

(modified after loadineg)
Analysis Method @ D:SWMETHODNXZCHKDAD-0D (1-2)-95-5-1ML-5UL-ALL-50MIN. M
Last changed T 32372019 4:06:28 TH

(modified after loading)
Additional Info : Peak(s) manually integrated

OAD0T A, Sig=254,4 Refoff (OADAT AGLLAN YLD IMGAWLI-113-1000-113- 1 201 8-03-23 12-44-0 70840201 .00

mAl 7]

200+

YO0 - N

] /\/‘\
B0 Ph Me
3u
500 §
x

400 |

200

200

100+

o
T T T T T
0 i) 10 14 20 i)
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Fignal 1: DADL A, 3ig=:254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

1 14.444 BE 0.4151 1.301%0ed 447.92014 100.0000

Totals 1.30150e4 447,9:2014

Instrument 2 3/23/2019 4:06:33 MM Page 1 of 2

Figure S180. HPLC spectra of rac-3u, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-158-1%LJ-158-1 2019-05-09 Z1-57-474052-0401.D
Sample MName: LJI-158-1-R4C

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 1 Location : Vial 52
Injection Date @ 5/9/2019 11:02:38 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-158-1%LJ-155-1 2019-05-09 Z1-57-474WWD-4D(1-2)-95-5-
0. SML-SUL-254NM-30MIN. M
Last changed 47972019 4:22:03 PH
Analysis Method @ D:AMETHODALGYWWD-AD(1-2)-100-0-0. 2ML-1UL-220NM-100MIN.
Lazt changed : 571042019 2:56:18 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A, Wiavdength=2 54 nm (00T A AN TOOTHGLF 158- TeLI-158-1 Z008-05- 08 Z1-57-a7 Dh2-0901 .00
Al T n//QQ§]
N\fN
200+ N
o
— o+ N
] § //A\\J//L\
& N
Ph Me
rac-3v
400 -
200
: R N
T T T T T T T T T T
] 2 10 12 14 16 13 20 22 24 min
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 12.750 VB 0.3437 1.443535e4 £31.57111 50,8508
Z 15.034 BE 0.3822 1.39554e4 547.74023 49,1494
Totals : 2.8393%9 4 1179,31134
Instrument 1 5/10/2019 2:56:24 PN Page 1 of 2

Figure S181. HPLC spectra of rac-3v, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-158-1%LJ-158-1 2019-05-09 Z1-57-474,051-0301.D
Sample MName: LI-158-1

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial 51
Injection Date @ 5/9/2019 10:31:43 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-158-1%LJ-155-1 2019-05-09 Z1-57-474WWD-4D(1-2)-95-5-
0. SML-SUL-254NM-30MIN. M
Last changed 47972019 4:22:03 PH
Analysis Method @ D:AMETHODALGYWWD-AD(1-2)-100-0-0. 2ML-1UL-220NM-100MIN.
Lazt changed : 571042019 2:57:58 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A, Wiavdength=2 54 nm (00T A AN TOOTHGLF 158- TeLI-158-1 Z008-0%5- 08 Z1-57-a7 0% 1-001 .00
Al T n//§§j
N__N
2500 - \r
N
2000 = ]
- N
//4§§>//1\
1500 Ph Me
3v
1000
500+
o4
=
ks
o 1 1 I I L 1 L I I 1 1 T
] 2 10 12 14 16 13 20 22 24 min
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 12.673 BV 0.3434 4.06017ed 1735.04157 97,2820
2 15.172 WB 0.4279 1134,37378 39.75301 2.7180
Totals : 4.17361ed 1524, 72455
Instrument 1 5/10/2019 2:53:04 PM Page 1 of 2

Figure S182. HPLC spectra of 3v, related to Figure 3.



Data File D:\DATAYGUAN YUQINGY LJ-137-3VLJ-137-3 2019-04-16 16-30-33,072-0601.D
Sample MName: LJI-137-3-RA4C

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 2 Location : Vial 72
Injection Date @ 4716720159 5:30:41 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-137-34LJ-137-3 2019-04-16 16-30-334DAD-0D(1-2)-99-1-
0. 5ML-5SUL-ALL-40MIN. M
Last changed : 471672019 5:44:26 TH

(modified after loadineg)

Analysis Method @ D:\DATAY GUAN YUQING LJ-137-34LJ-137-3 2018-04-16 16-30-33%\DAD-0D(1-2)-99-1-
0. 5ML-SUL-ALL-40MIN.M (Secquence Method)

Last changed r 471772019 §:15:04 P
(modified after loading)

Additional Info : Peak(s) manually integrated

OADT B, Gig= 2544 Ret=off (0D AT A G UAN vUQ NGWLI-137-3 LI-137-3 2019-04-16 16-30-3 307 2- 0601 .09
mAk ) X
175 - N’Me
A
150 Ph Me
rac-3w
1325 |
r),
v
q'?"
100 £ 4 ,5?@
:Q—éb’ w L%
G
7a -
50 |
25 -
D -
T T T T T T
Th g a4 a 94 10 105 mir|
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] B, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [milT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 7.975 MM 0.3025 1296.12183 71.34225 49,9210
zZ 9,356 MM 0.3030 1300.22363 71.51093 50.0780
Totals : 2596.34546 142.85318

Instrument 2 4/17/2019 §:16:00 PM Page 1 of 2

Figure S183. HPLC spectra of rac-3w, related to Figure 3.



Data File D:“\DATAGUAN YUQINGY LJ-137-34LJ-137-3 2019-04-16 16-30-33,071-0701.D

Sample MName: LI-137-3

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Analysizs Method :

Last changed

Additional Info :

Seq. Line : 7
Instrument 2 Location : Vial 71
471672019 5:51:42 PH Inj : 1

Injy Volume : 5.000 pl

i DoN\DATAY GUAN YUQINGY LJ-137-3%LJI-137-3 2019-04-16 16-30-334DAD-0D(1-2)-99-1-

0. 5ML-5SUL-ALL-40MIN. M

4/16/2019 5:44:26 M

(modified after loadineg)

D \DATAY GUAN YUQING LJ-137-3%LJI-137-3 2019-04-16 16-30-334DAD-0D(1-2)-99-1-
0. 5ML-SUL-ALL-40MIN.M (Secquence Method)

471742019 §:20:23 PH

(modified after loading)

Peak(s) manually integrated

OADT B, Gig=254,4 Ret=off (0D AT G UAN vUQ NGWLI-137-3 LI-137-3 2019-04-16 16-30-33071-0701 .09
makl | \
.Me
N
2500 - /\)\
NN
Ph Me
3w
2000 -
o4
1500 3
o
1000 |
500+
£
~
] T
T T T T T T
ki) G T 2 a 10 11 mir|
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] B, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 7.985 BB 0.211% 103.08399 7.24746 0. 4088
zZ 9,342 VB 0.2788 Z.52373=4 1357.8411% 99,5332
Totals : 2.53404ed 1365.083865
Instrument 2 4/17/2019 §:20:29 PN Page 1 of 2

Figure S184. HPLC spectra of 3w, related to Figure 3.



Data File D:%Z\DATA, XZICW\XZC-DATA-AVXKEC-20190327-1 2019-03-27 13-36-36%061-1001.D
Sample MName: LJI-113-1-RA4C

Acg. Operator H Seq. Line : 10
Aog. Instrument : Instrument 2 Location : Vial 6l
Injection Date @ 372772019 11:37:0Z PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY HECHXEC-DATA-4YKEC-20190327-1 2019-03-27 153-36-364DAD-0D(1-2)-20-10
-1ML-5UL-ALL-Z0MIN. M
Last changed : 1272572018 5:41:36 PH
Analysis Method @ D:S\METHODNLGYDAD-OJ(1-6)-80-20-1ML-5UL-ALL-60MIN. M
Lazt changed : 471472019 9:23:10 M
(modified after loading)
DADT A, Sig= 254,34 Refoff (0D AT Aol v ol DA PR 2 G- 20 A0 5 27-1 Z018-03-27 13-36-26061-1001.07
ma | Ph
k -Me
N
400 /\)\
Ph Me
rac-3x
3004 o
=2 =
=+ =
200
100+
o
T T T T T T T
1] 2 4 i} g j11] 12 14

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] A, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [milT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |

1 4,862 BV 0.1923 3595.02271 264.9Z239 49,8359
2z 6.016 VB 0.2080 36l5.70410 249.76396 50,164l

Totals : T213.72681 514.68636

Instrument 2 4/14/2019 9:23:15 MM Page 1 of 1

Figure S185. HPLC spectra of rac-3x, related to Figure 3.



Data File D:%Z\DATA, XZICW\XZC-DATA-AVXKEC-20190327-1 2019-03-27 13-36-36%062-1101.D
Sample MName: LI-113-1

Acg. Operator H Seq. Line @ 11
Aog. Instrument : Instrument 2 Location : Vial 62
Injection Date @ 372772019 11:55:01 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY HECHXEC-DATA-4YKEC-20190327-1 2019-03-27 153-36-364DAD-0D(1-2)-20-10
-1ML-5UL-ALL-Z0MIN. M
Last changed : 1272572018 5:41:36 PH
Analysis Method @ D:S\METHODNLGYDAD-OJ(1-6)-80-20-1ML-5UL-ALL-60MIN. M
Lazt changed D 471472019 9:24:453 M

(modified after loading)

DADT A, Sig= 254,34 Refoff (0D AT Aol v ol DA PR 2 G- 20 A0 5 27-1 Z018-03-27 13-36-26062-1101.00
mAkl 7| Ph
k -Me
N
Ph Me
3x
600
=+
=
w
400
200
5
[=1
o L —J— .
T T T T T T T
1] 2 4 i} ] 10 12 14

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] A, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [milT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |

1 5.025 BB 0.2364 T0.681983 4, 46331 1.0636
2z 5.984 BB 0.1998 6565.77344 479.548658 95,9364

Totals : 6639.39326 484.11699

Instrument 2 4/14/2019 9:24:53 MM Page 1 of 1

Figure S186. HPLC spectra of 3x, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-106\LJ-106 2019-03-06 23-11-49401:2-1001.D
Sample MName: LJI-103-4-RAC

Acg. Operator H Seq. Line : 10
Aog. Instrument : Instrument 2 Location : Vial 12
Injection Date @ 37772019 Z2:17:08 &AM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-106%LJ-106 2019-03-06 23-11-49%DAD-0D(1-2)-85-5-0.
SML-SUL-ALL-Z0MIN.M
Last changed : 37472019 3:12:24 PM
Analysis Method @ D:S\METHODYGUAN YUQING,LONGIIAOWDAD-TI&(1-6)-95-5-0.5ML-SUL-ALL-40MIN,. M
Lazt changed : 341942019 10:07:49 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

TAOT A, Gig= 254.3 Ret=ott (0 04T AGIAN 7O NG T0GW]- 106 207 9-02 06 Z4-11-3901 21007 07
mau 7 PC Ph
700 N
/\)\
600 - . Ph Me
& rac-3y
[y é‘
=]
500+ E
y
5 &
400 - ?‘.&(&6}
300
200
100
]
T T T T T T T T T
o 2 4 i g 10 12 14 16 15 mirg
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [wmaT*s] [mATT] 5
=== |--==l-===-=- | -——===—— |====——— | === |
1 7.537 MM 0.2056 5786.629858 469.13281 50,3232
2 10.533 MM 0.2510 5712.29583 379.24442 49,6768
Totals 1.14959=4 g48.37723
Instrument 2 3/19/2019 10:05:03 PN Page 1 of 2

Figure S187. HPLC spectra of rac-3y, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-106\LJ-106 2019-03-06 23-11-4954011-0901.D
Sample MName: LI-103-4

Acg. Operator H Seq. Line : 9
Aog. Instrument : Instrument 2 Location : Vial 11
Injection Date @ 3/7/2019 1l:56:04 AM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-106%LJ-106 2019-03-06 23-11-49%DAD-0D(1-2)-85-5-0.
SML-SUL-ALL-Z0MIN.M
Last changed : 37472019 3:12:24 PM
Analysis Method @ D:S\METHODYGUAN YUQING,LONGIIAOWDAD-TI&(1-6)-95-5-0.5ML-SUL-ALL-40MIN,. M
Lazt changed : 341942019 10:11:39 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

TADT &, Sig= 254,8 Ret=oft (0 DAT A OAN 700 H G- 106 LI- 106 Z0719-03 06 23-11-3901 1-0807 107
mAU Ph Ph
1400 k
N
1200 4 /\)\
Ph Me
3y
1000
=
Z
00
500
400
200
3
=
0 T - T = T T T T
4 5] 2 10 12 14 16 12 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [wmaT*s] [mATT] 5
=== |--==l-===-=- | -——===—— |====——— | === |
1 7.530 BB 0.1842 1.05131ed 827.54132 97.6748
2 10.529 BB 0.2115 Z50.29330 15.30650 Z2.3254
Totals 1.07634ed g45.584752
Instrument 2 3/19/2019 10:11:43 PN Page 1 of 2

Figure S188. HPLC spectra of 3y, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-2-26\LJ-2-26-1 2019-08-14 19-54-254081-0401.D
Sanple MName: LJ-2-26-4-RAC

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date @ §/14/20159 5:59:55 PM Inj : 1
Injy Volume : 1.000 ul
Acg. Method i DiNDATAY GUAN YUQINGY LJ-2-264%LI-2-26-1 2019-08-14 19-54-254VWD-0J(1-2)-95-5-
0. SML-10L-254NM-20MTIN. M
Last changed : 5/14/2019 7:57:29 TH
Analysis Method @ D:S\METHODALUDYDAD-AD (1-6)-95-5-1ML-3UL-ALL-30MIN-0313.1
Lazt changed 1 871572019 6:37:47 M

(modified after loading)

Additional Info : Peak(s) manually integrated
3 AT Aa =20

Me
L\ P
N Me
400 - /\)\
Ph Me
rac-3z
200
g o
= &
200
100
o t
T T T T T T
T F] 2 2.5 ] 95 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 §.195 Vv 0.1880 z979.72461 241.35216 47,5267
Z g.589 VV 0.2095 3289.85962Z 233.3Z156 52.4733
Totals 6269.55423 474.67372
Instrument 2 §/15/Z019 6:37:53 PFM Page 1 of 2

Figure S189. HPLC spectra of rac-3z, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-2-26\LJ-2-26-1 2019-08-14 19-54-254083-0601.D
Sample MName: LJI-2-26-3

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 1 Location : Vial §3
Injection Date @ §/14/20159 9:41:26 PM Inj : 1
Injy Volume : 1.000 ul
Acg. Method i DiNDATAY GUAN YUQINGY LJ-2-264%LI-2-26-1 2019-08-14 19-54-254VWD-0J(1-2)-95-5-
0. SML-10L-254NM-20MTIN. M
Last changed : 5/14/2019 7:57:29 TH
Analysis Method @ D:S\METHODALUDYDAD-AD (1-6)-95-5-1ML-3UL-ALL-30MIN-0313.1
Lazt changed : 871542019 6:36:03 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A Wiavdength=2 54 nm (O00A T Aus JAN TOOTHG LF 26 L F 2-26-1 Z019-05- 14 19- 54 25 o060 1 .07
mAl ] Me
L\ P
700 N Me
/\/'\
g0 ] Ph Me
3z
500
z
400 =
300
100
100+
r
-
0 : T
T T T T T T
T F] 2 2.5 ] 95 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 7.712 BY 0.1156 78.80071 10. 49263 1.8927
2 7.964 VE 0.1663 4054, 59766 371.36200 95,1073
Totals : 4163.39537  381.85463
Instrument 2 §/15/2019 6:36:10 PM Page 1 of 2

Figure S190. HPLC spectra of 3z, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-2-26\LJ-2-26-1 2019-08-14 19-54-254093-0301.D
Sample MName: LJ-2-26-1-RAC

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial 93
Injection Date @ §/14/20159 5:34:03 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LJ-2-264%LI-2-26-1 2019-08-14 19-54-254VWD-0J(1-2)-95-5-
1.0ML-50L-254NM-30MTIN. M
Last changed : 5/14/2019 8:31:07 FH

(modified after loadineg)
Analysis Method : D:\METHODYGUAN YUQING LONGITAOYWVWD-0J(1-2)-95-5-0.5ML-10L-254NM-20MIN. M
Last changed : 541472019 9:00:54 FH

(modified after loading)
Additional Info : Peak(s) manually integrated

WA A, Wiavdength=2 54 nm (DADAT A0G LAM YUQINGL 2-260 - 2-26-1 2019-08- 14 19- 54-260093-0301.07

mAl Me. _.Ph

140 -

120 4
rac-3aa

100 <

11.634

a0

0

14 587

20

o]
=
=
=
=
-

Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000

Usze Multiplier & Dilution Factor with I3TDs

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

1 11.554 BB 0.2247 1341.73059 91.71465 50,3152
Z 14.587 BE 1.0837 1324.70544 19.82213 49,6808

Totals : Z666.43604  111.536581

Instrument 1 /1472019 9:01:15 MM Page 1 of 2

Figure S191. HPLC spectra of rac-3aa, related to Figure 3.



Data File D:%\DATAY GUAN ¥UQINGY LJ-2-26\LJ-2-26-1 2019-08-14 19-54-254092-0201.D
Sample Name: LJI-2-26-1

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 1 Location : Vial 92
Injection Date @ §/14/20159 5:08:13 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GUAN YUQINGY LI-2-Z26%LI-2-26-1 2019-08-14 19-54-Z254WIWD-0J(1-2)-25-5-

1.0ML-50L-254NM-30MTIN. M
Last changed : 5/14/2019 8:31:07 FH
(modified after loadineg)

Analysis Method : D:\METHODYGUAN VUQING'LONGITIACY,VWD-0J(1-2)-95-5-0.5ML-10L-254NM-20MIN. 0

Last changed : 5/14/2019 9:03:25 TH
(modified after loading)
Additional Info : Peak(s) manually integrated

WUUTOT A, iavdength=2 54 nm (DADATAG AN YUQINGLHF 2-260 F2-26-1 2019-08- 14 19-54-25002-0201.0)
mAl 7| Me\ /Ph
N
//ﬁ§§;//1\
Ph Me
200 N 3aa
oot
2o
GO0
400
200
=)
Nid
P
sl
o . e
T T T T T T
g 10 12 14 16 18 min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 11.737 MM 0.2944 1.10028e4 622.86169 94,5180
Z 15.007 MH 0.4183 &0Ll.32904 23.95970 5. 1520
Totals : 1.16041ed 646.82139
Instrument 1 §/14/2019 9:03:32 PN Page 1 of 2

Figure S192. HPLC spectra of 3aa, related to Figure 3.



Data File D:%\D&ATAY LWDYLWD-5-60%LWD-5-60-14 2019-05-06 09-32-494072-0501.D
Sample MName: LJI-157-5-R4C

Acg. Operator

Aog. Instrument :

Injection Date

Acg. Method

Last changed

Analysis Method :

Last changed

Addicional Info :

Seq. Line :
Instrument 2 Location :
5/6/2019 11:23:57 AN Inj

Inj Volume :
: D:ZDATAN LWDY LUD-5-604LWD-5-60-14 2019-05-06 09-32-49\DAD-0J(1l-6)-99-1-0.5ML

=5SUL-ALL-60MIN.M
371042019 2:55:21 PM

Vial 72
1
5.000 ul

D:WDATAY LWDY LUD-5-604LWD-5-60-14 2019-05-08 09-32-49%DAD-0J(1-6)-55-1-0.5ML

=SOL-ALL-60MIN.M (Sequence Method)
571642019 9:39:12 PM

(modified after loading)

Peak (5] manually integrated

DADT B, Sig=254,4 Ref=off (0:\0 AT ALV T D-5-60°0C0-5-60- 14 2019-05-08 09-32-40072-0501.00) —
mAl 7]
o~
380
NH
300 4
NS
Me
2450+ @
]
P OMe
El
200 4 pal rac-3ab
150 |
100 -
50 -
0 L
T T T T T T
15 0 ] 30 35 40 45 mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 27.509 BB 0.6781 9745.92676 212.96362 49,7738
Z 32.540 EBE 0.7825 9835.56641 182.58171 50,2212
Totals : 1.95845e4 395.52533
Instrument 2 5/16/Z019 9:39:15 PM Page 1 of 2

Figure S193. HPLC spectra of rac-3ab, related to Figure 4.



Data File D:%\D&ATAY LWDYLWD-5-60%LWD-5-60-14 2019-05-06 09-32-494071-0401.D
Sample MName: LI-157-5

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 2 Location : Vial 71
Injection Date @ 5/6/2019 10:22:58 AN Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod i DoA\DATAY LWDY LUD-5-60°% LD -5-60-14 2019-05-06 09-32-49DAD-00(1-6)-29-1-0. 5ML

-SUL-ALL-60MIN.M
Last changed : 371042019 2:55:21 TH

Analysiz Method : D:\DATAS LWDNLUD-5-604ILWD-5-60-14 2015-05-06 09-32-49DAD-0J(1-6)-99-1-0.5HML

=SOL-ALL-60MIN.M (Sequence Method)
Last changed : 5/16/2019 9:40:28 TH

(modified after loading)
Additional Info : Peak(s) manually integrated

DADT B, Sig=254,4 Ref=off (0:\0 AT ALV T D-5-60°0C0-5-60- 14 2019-05-08 09-32-40071-0401.07) —
mAl 7]
o~
600
NH
500 -] NN
Me
o
&
400 5 OMe
3ab
300
200
100
07 T T T T T T
15 0 ] 30 35 40 45 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 27.80Z2 BB 0.66582 1.732684e4d 385.65326 100,0000
Totals 1.732584e4d 385.65326
Instrument 2 5/16/Z019 9:40:33 PFM Page 1 of 2

Figure S194. HPLC spectra of 3ab, related to Figure 4.



Data File D:\DATAN GUAN ¥UQINGY LJ-2-35%LJ-2Z2-55-WWD 2019-10-01 21-45-03%082-0501.0

Sample MName: LJI-2-55-2

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed

Analysizs Method :
Last changed

Seq. Line : 5
Instrument 1 Location : Vial §z2
10/1/2019 11:21:53 PH Inj : 1

Injy Volume : 5.000 pl

: DoN\DATAY GUAN YUQINGY LJ-2-55%LI-2-55-¥iD 2019-10-01 21-45-03%VID-AD (1-2)-29-

1-0. 5ML-5SUL-254NM-40MTIN. M

10/1/2019 10:33:36 PM

(modified after loadineg)

I Z\METHODY LG, VD -45 (1-6) -99-1-1ML-50UL-254NM -3 5MIN. M
10/2/2019 9:54:14 AM

(modified after loading)

WO A Wiavdength=2 54 nm (00T A JAN TOOTHG LF 55 L F 255 O 207 9-10-01 21-35-0 7052 -0507 .0
mAl | p—
ONG%
120+
NH
100 M O
o e AN
5 * Me
=]
80 I =
rac-3ac
60 o
40 <
20
a L
T T T T T T T T T
20 22 2 26 28 30 32 34 36 3% min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 Z8.262 BV 0.6025 3147.13308 79.73415 49,7559
Z 30.084 VB 0.6431 3175.01807 75.34550 50,2441
Totals : £325.15112 155.0796%
Instrument 1 10/2/2019 9:54:23 AM Page 1 of 2

Figure S195. HPLC

spectra of rac-3ac, related to Figure 4.



Data File D:%\DATAY GUAN ¥UQINGY LJ-2-55\LJ-2-55-WUD 2019-10-01 21-45-03,084-0&801.D
Sample Name: LJ-2-56-2

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 1 Location : Vial §4
Injection Date @ 107272019 12:02:43 AN Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GUAN YUQINGY LJ-2-55%LI-2-55-¥iD 2019-10-01 21-45-03%VID-AD (1-2)-29-

1-0.5ML-50L-254NM-40MIN. M
Last changed : 10/1/2019 10:33:36 PM
(modified after loadineg)
Analysis Method @ D:ZMETHODALGY,WWD-45(1-6)-99-1-1ML-5UL-254NM-35MIN. M
Last changed : 10/2/2019 9:57:02 AM
(modified after loading)
Additional Info : Peak(s) manually integrated

WD A, Wiaveength=2 54 nm (OADAT A0G UAN YUQING\LF Z-55L F3-55-n'0 201 9-10-07 21-45-03084-0601.00
mAl 7] —
400 (ONG”
380
NH
300 ] - MeO AN
5 Me
oo
o~
280
3ac
200 -
1450 <
100 |
.
50 o
g P
] L T
3 7 4 35 75 30 33 24 36 38 mirg
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 25.004 BB 0.5997 1.01024e4 256.95374 99,7408
Z 29.5891 MH 0.4a577 26, 24509 §.96930e-1 0.2591
Totals : l.0l256ed Z57.85087
Instrument 1 10/2/Z019 9:53:45 AM Page 1 of 2

Figure S196. HPLC spectra of 3ac, related to Figure 4.



Data File D:%\D&ATAY LYH\LYH-4-740NLYH-4-740-1 2019-05-03 15-55-014085-1301.D
Sample MName: LJI-150-1-R4C

Acg. Operator H Seq. Line : 13
Aog. Instrument : Instrument 1 Location : Vial 85
Injection Date @ 57372019 1l:26:13 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method : D:yDATAY LYHY LYH-4-7404LYH-4-740-1 2019-05-03 15-55-014WWD-AD(1-2)-99-1-0.
SML-5UL-254NM-60MIN. M
Last changed : 471672019 4:38:17 TH
Analysis Method @ D:S\METHODYGUAN YUQING LONGIIAODYWVWD-AD (1-2)-70-30-0.5ML-SUL-254NM-40MIN. M
Lazt changed : 57472019 10:06:22 AM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A Wiavdength=2 54 nm (O00A T AL THWL TH-d- 7L T H-3- 7 a0-1 20719 05-03 15-55-010%5-1 201 .00
mAkl —
140 o~
120 o
- NH
o 2 X
100+ o =
8 Me
80 MeO
rac-3ad
60+
40 -
20
o T
T T T T T
20 25 30 345 40 45 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 33.54Z BV 0.7749 500a, 37842 98.67974 47,8643
Z 35.408 VB 0.8798 5453.14893 92.50365 52,1357
Totals 1.04555:4 191.158340
Instrument 1 5/4/2019 10:06:29 AM Page 1 of 2

Figure S197. HPLC spectra of rac-3ad, related to Figure 4.



Data File D:%D&ATAY LYH\LYH-4-740NLYH-4-740-1 2019-05-03 15-55-014086-1401.D
Sample MName: LI-150-1

Acg. Operator H Seq. Line @ 14
Aog. Instrument : Instrument 1 Location : Vial &6
Injection Date @ 5/4/2019 12:27:04 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method : D:yDATAY LYHY LYH-4-7404LYH-4-740-1 2019-05-03 15-55-014WWD-AD(1-2)-99-1-0.
SML-5UL-254NM-60MIN. M
Last changed : 471672019 4:38:17 TH
Analysis Method @ D:S\METHODYGUAN YUQING LONGIIAODYWVWD-AD (1-2)-70-30-0.5ML-SUL-254NM-40MIN. M
Lazt changed : 57472019 10:07:446 AM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A Wiavdength=2 54 nm (O00A T AL THWL TH-d- 7L T H-3-7a0-1 Z0719- 05-03 15-55-010%6- 1401 .00
mAl | -
ONGZ
200+ N H
N
. Me
T
600 o
MeO
3ad
400 -
200
o T T - T T T
20 25 30 345 40 45 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 33.472 BE 0.7929 3.00404e4 571.85364 100,0000
Totals : 3.00404:24 571.85364
Instrument 1 5/4/2019 10:07:51 &M Page 1 of 1

Figure S198. HPLC spectra of 3ad, related to Figure 4.



Data File D:%\D&ATA, L3LYVLEL-4-454L53L-4-45% 2019-04-28 17-54-38\072-1201.D
Sample MName: LI-151-2

Acg. Operator H Seq. Line : 12
Aog. Instrument : Instrument 2 Location : Vial 72
Injection Date @ 472872019 1l:25:07 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoNDATAN L3LAL3L-4-45%L3L-4-45 2019-04-28 17-54-38\DAD-0J (1-6)-99-1-0. 5ML-

SUL-ALL-60MIN. M
Last changed : 371042019 2:55:21 TH

Analysis Method : D:“\DATAYLSLAVL3L-4-45%L5L-4-45 2019-04-28 17-54-35%DAD-0J (1-6)-595-1-0., 5ML-

SUL-ALL-G0MIN.M (Sequence Method)
Last changed : 54372019 5:50:12 PH

(modified after loading)
Additional Info : Peak(s) manually integrated

0AD7T B, Sig=244,4 Refoff (OADAT ALSLLEL-4-460 5 L-a-45 2018-04-28 17-54-320072-1201.0)
mAl 7] -
ONGZ
350
NH
300
N
Me
2450+ bS]
=
5 § F
200 & rac-3ae
140 -
100+
4l o
o<
T T T T T T T T
175 20 i} 25 prkil 30 3245 35 a7 A min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 25.028 BY 0.5388 7893.84473 215.79332 49,4747
Z 27.385 VE 0.6179 8061l.46973 191.99297 50,5253
Totals : 1.595535e4 4an7., 78629
Instrument 2 5/3/2019 5:50:23 PM Page 1 of 2

Figure S199. HPLC spectra of rac-3ae, related to Figure 4.



Data File D:%\D&ATA, L3LVLEL-4-454L53L-4-45% 2019-04-28 17-54-38\062-1301.D
Sample MName: LI-150-2

Acg. Operator H Seq. Line : 13
Aog. Instrument : Instrument 2 Location : Vial 62
Injection Date @ 472972019 l2:26:10 AN Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoNDATAN L3LAL3L-4-45%L3L-4-45 2019-04-28 17-54-38\DAD-0J (1-6)-99-1-0. 5ML-

SUL-ALL-60MIN. M
Last changed : 371042019 2:55:21 TH

Analysis Method : D:“\DATAYLSLAVL3L-4-45%L5L-4-45 2019-04-28 17-54-35%DAD-0J (1-6)-595-1-0., 5ML-

SUL-ALL-G0MIN.M (Sequence Method)
Last changed : 54372019 5:51:46 PH

(modified after loading)
Additional Info : Peak(s) manually integrated

DADT B, Sig=254,4 Ref=off (0:'DAT ALSWLEL-4-45LS L-4-45 2019-04-78 17-54-38'062-1301.07)
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Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 25.072Z BB 0.5086 3.418580e4 1005.50474 100.0000
Totals 3.41880ed4 1005.80474
Instrument 2 5/3/2019 5:51:56 FM Page 1 of 2

Figure S200. HPLC spectra of 3ae, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-162WLJ-16Z(VWD) Z019-05-13 1&-15-55%064-0601.D

Sanple MName:

LI-162-2-FAC

Acg. Operator Seq. Line : &l
Aog. Instrument : Instrument 1 Location : Vial 64
Injection Date 541372019 5:44:23 PH Inj : 1

Injy Volume : 5.000 pl
Acg. Method
-0.5ML-5UL-254NM-40MIN. M
Last changed 341272019 10:38:44 AM
Analysis Method :
Lazt changed 5/13/2019 9:39:08 PM
(modified after loading)

Additional Info : Peak(s) manually integrated

: DoN\DATAY GUAN YUQINGY LI-162%LI-162 (VWD) 2019-05-13 18-18-55%VWD-45(1-6)-99-1

D WMETHODS GUAN YUQINGYLONGIIADAYUD-AD (1-2)-99-1-0.SML-5UL-254NM-40MIN.

WO A Wiavdength=2 54 nm (O-0A T A DA TOOTHG LR 162 LI TE20 M O 2019 -05-13 18- 15-55 OG- 0601 .07
mAl | —
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T T T T T T T T
1] 25 & Th )] 125 14 175 20 225 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 11.324 BE 0.3691 2954,7587% 121.35410 49,4600
Z 12.985 BE 0.3738 3019.27490 122.38115 50,5400
Totals : 5974.03369  243.73525
Instrument 1 5/13/2019 9:39:13 PN Page 1 of 2

Figure S201. HPLC spectra of rac-3af, related to Figure 4.



Data File D:%\DATAY GUAN ¥UQINGY LJ-162\LJ-162 (VWD) 2019-05-13 15-18-55%063-0501.D
Sample MName: LI-162-2

Acg. Operator H Seq. Line : 5
Aog. Instrument : Instrument 1 Location : Vial 63
Injection Date @ 5/13/2019 5:03:30 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LJ-162%LJI-162 (VWD) 2019-05-13 15§-18-55%VWD-45(1-6)-99-1
-0.5ML-5UL-254NM-40MIN. M
Last changed : 341272019 10:38:44 AM
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAOYWVWD-AD(1-2)-99-1-0, SML-SUL-254NM-40MIN. M
Lazt changed : 541372019 9:40:43 M
(modified after loading)
VDT A Wavdength=2 54 nm (O:VOAT A6 DAR TOQTHG LR 162 LI TEI0 Oy 2079 -05-13 18-18-55063- 0501 I
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Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [milT*=] [mwi1T] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 11.436 BV 0.3762 1.30095e4 5z24.87543 98,0807
2 13.008 VB 0.4413 254,57538 §.31177 1.9193
Totals : 1.32641e4d 533.18720
Instrument 1 5/13/Z019 9:40:49 PFM Page 1 of 1

Figure S202. HPLC spectra of 3af, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-150%LJ-150¢151) Z019-04-28 17-43-31%083-0401.D

Sample Mame: LI-151-3

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Analysizs Method :

Last changed

Additional Info :

Seq. Line :
Instrument 1 Location :
4/28/2019 7:07:00 PH Inj

Inj Volume :

-0.6ML-5TL-254NM-40M TN . M
472872019 7:44:37 PM
(modified after loadineg)

4

Vial 83
1

5.000 ul

: DoN\DATAY GUAN YUQINGY LJ-150%LJI-150(151) 2019-04-25 17-43-31W\WWD-4D(1-2)-99-1

D:WDATAY GUAN YUQINGY LJ-150%LJT-150({151) 201%9-04-25 17-43-31\VWD-AD(1-2)-99-1

-0.6ML-5UL-Z254NM-40MIN.M (Sequence Method)
54372019 5:58:358 PM

(modified after loading)

Peak(s) manually integrated

WD A Wavdength=2 54 nm (OAOAT A5 UAN TUQINGLF 150L0- 15001517 2018-04-28 17-43-31'083-0401 D) —
mall 7]
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-6 T T T T T T T T
23 24 26 ] a0 3 4 i o] mir|
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 29.794 BV 1.1567 1494, 45447 15.30020 49,4599
Z 32.857 VE 1.3685 1527.09534 15.48839 50,5401
Totals : 3021. 54980 33.79859
Instrument 2 5/3/2019 5:58:51 FM Page 1 of 2

Figure S203. HPLC spectra of rac-3ag, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-150%LJ-150¢151) Z019-04-28 17-43-31%087-0701.D

Sample MName: LI-150-3

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method
Last changed
Analysizs Method :

Last changed

Additional Info :

Seq. Line :
Instrument 1 Location :
4/28/2019 9:09:34 PH Inj

Inj Volume :

-0.6ML-5TL-254NM-40M TN . M
472872019 7:44:37 PM
(modified after loadineg)

Vial 87
1
5.000 ul

: DoN\DATAY GUAN YUQINGY LJ-150%LJI-150(151) 2019-04-25 17-43-31W\WWD-4D(1-2)-99-1

D:WDATAY GUAN YUQINGY LJ-150%LJT-150({151) 201%9-04-25 17-43-31\VWD-AD(1-2)-99-1

-0.6ML-5UL-Z254NM-40MIN.M (Sequence Method)
54372019 6:00:17 PH

(modified after loading)

Peak(s) manually integrated

WD A Wavdength=2 54 nm (OAOAT A5 UAN TUQINGLF 150L0-150(151) 2018-04-28 17-43-21'087-0701 D) —
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11 24 P 1 30 31 34 3 3 i
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1l 3Z.088 EBE 1.1885 5973.43457 73.23915% 100, 0000
Totals : 5973, 43457 73.23915
Instrument 2 5/3/2019 §:00:31 FM Page 1 of 2

Figure S204. HPLC spectra of 3ag, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-26%\LJ-Z-Z6 2019-08-13 ZZ-15-46%084-0501.D
Sanple MName: LJ-2-26-7-RA4AC

Acg. Operator H Seq. Line : 5
Aog. Instrument : Instrument 1 Location : Vial §4
Injection Date @ 3/14/2019 l2:19:Z21 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiN\DATAY GUAN YUQINGY LJ-2-26%LI-2-26 2019-08-13 22-15-464,ViD-0J({1-2)-95-5-0.
SML-5UL-254NM-40MIN. M
Last changed : 5/13/2019 10:44:25 PH

(modified after loadineg)
Analysis Method @ D:SZMETHODALGYWWD-AD(1-2)-80-20-1ML-3UL-210NM-50MIN. M
Last changed : 541472019 10:07:13 AM

(modified after loading)
Additional Info : Peak(s) manually integrated

WD A, Wiaveength=2 54 nm (OADAT A0G UAN YUQINGILF Z-36°L F2-26 2019-08-13 22-15-46'054-0501.07
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Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 15.997 BB 0.3724 4454,71454 181.45822 50.2576
Z 24.353 BY 0.4114 4409,04004 164.66374 45,7424
Totals : §563.75458 546.12196
Instrument 1 §/14/2019 10:07:21 AN Page 1 of 2

Figure S205. HPLC spectra of rac-3ah, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-26%\LJ-Z-Z6 2019-08-13 ZZ-15-46%083-0401.D
Sample Name: LJI-2-26-7

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 1 Location : Vial §3
Injection Date @ 871372019 11:43:31 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod i DoN\DATAY GIUAN YUQINGY LI-2-Z26%LI-2-26 2019-08-13 22-15-46%,ViD-0TJ(1-2)-25-5-0.

SML-5UL-254NM-40MIN. M
Last changed : 5/13/2019 10:44:25 PH
(modified after loadineg)
Analysis Method @ D:SZMETHODALGYWWD-AD(1-2)-80-20-1ML-3UL-210NM-50MIN. M

Last changed : 541472019 10:05:00 AM
(modified after loading)
WO A, Wiavdength=2 54 nim (00T A AN TOOTH G LF 26 LF 226 Z079-05-1 - Th- 450040700
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Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 19.073 BE 0.4555 Z.10835e4 719.88995 97,8583
Z 24.910 BE 0.6432 461.96765 10. 562533 2.1437
Totals : 2.15505=4 730.51525
Instrument 1 &/14/2019 10:05:04 AN Page 1 of 2

Figure S206. HPLC spectra of 3ah, related to Figure 4.



Data File D:%\DATA, L3LAVLEL-4-86-1YL3L-4-86-2 2019-06-29 09-05-434093-3101.D
Sample MName: LI-2-1-2

Acg. Operator H Seq. Line @ 31
Aog. Instrument : Instrument 1 Location : Vial 93
Injection Date @ 6/25/20159 9:16:35 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method : D:NDATAY LSLYLSL-4-86-14L3L-4-86-2 2019-06-29 09-05-434WWD-AD(1-2)-85-5-0.
SML-5UL-Z20NM-40MIN. M
Last changed : 5/29/2019 9:54:18 TH

(modified after loadineg)
Analysis Method @ D:S\METHODYGUAN YUQINGLONGITAOYWVWD-A5(1-6)-80-20-1.0ML-5UL-220NM-45MIN. M
Last changed : 5/29/2019 10:12:37 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WD A, Wavdength=2 20 nm (DAOAT ALS ULS L-4-86-1'LSL-4-86-2 2019-06-39 00 -03-43033-3101 00
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Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=220 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 5.750 MF 0.2815 5251.89600 310.983474 49.11z24
2 9.373 FH 0.2955 5441.73340 306.92697 50,8876
Totals : 1.06936ed 617.91171
Instrument 1 §/29/2019 10:1Z:42 PN Page 1 of 2

Figure S207. HPLC spectra of rac-3ai, related to Figure 4.



Data File D:\DATAYLSLVLSL-4-86-1%L3L-4-86-2 Z0159-06-29 09-08-4340594-3501.D

Sample MName: LI-2-2-2

Acg. Operator
Aog. Instrument :
Injection Date
Acg. Method

Last changed

Analysizs Method :
Last changed

Addicional Info :

Seq. Line :
Instrument 1 Location :
6/29/2019 10:30:10 PH Inj

Inj Volume :

SML-5UL- ZZ0NM-40MIN. M
672972019 10:39:27 M
(modified after loadineg)

35

Yial 94
1

5.000 ul

D ZMETHODS GUAN YUQINGY LONGITADNVWD-A3 (1-6)-80-20-1. OML-5STUL-220NM-45MIN.

672972019 10:51:26 PM
(modified after loading)
Peak (5] manually integrated

: DoNDATAY L3LAL3L-4-86-1%L3L-4-86-2 2019-06-29 09-08-43YWIID-AD(1-2)-95-5-0.

Figure S208. HPLC spectra of 3ai, related to Figure 4.

WD A, Wavdength=2 20 nm (DAOAT ALS ULS L-4-86-1'LSL-4-86-2 2019-06-39 00 -03-43004-3501 0) —
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Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=220 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 5.739 BY 0.2663 7521.54541 433.75995 97,8275
2 9,394 VV 0.2780 167.03423 G.62415 2.1725
Totals : T655.57964 442, 35413
Instrument 1 §/29/2019 10:51:50 PN Page 1 of 2



Data File D:\DATAYGUAN YUQINGY LJ-Z-58%\LJ-Z-58 2019-10-04 14-59-34%084-0601.D
Sample MName: LJ-2-58-Z-RAC

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 1 Location : Vial §4
Injection Date @ 1074720159 4:49:52 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiN\DATAY GUAN YUQINGY LJ-2-584LJI-2-55 2019-10-04 14-59-34,ViD-0J({1-6)-95-5-0.
SML-5UL-Z20NM-25MIN. M
Last changed : 10/4/2019 2:55:51 FH
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAOWVWD-OD(1-2)-95-5-0.SML-SUL-254NM-10MIN. M
Lazt changed : 107442019 7:02:446 PM

(modified after loading)

Additional Info : Peak(s) manually integrated
T 0 T
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Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z2Z0 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 17.657 BE 0.3280 605,07892 28.37230 49,7003
2 18.560 BE 0.3465 615.41345 27.25274 50,2997
Totals : 1223.49237 S5.62503
Instrument 1 10/4/2019 7:02:55 PN Page 1 of 2

Figure S209. HPLC spectra of rac-3aj, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-58%\LJ-Z-58 2019-10-04 14-59-34%083-0501.D
Sample MName: LJ-2-58-2

Acg. Operator H Seq. Line : 5
Aog. Instrument : Instrument 1 Location : Vial §3
Injection Date @ 1074720159 4:24:02 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GIUAN YUQINGY LJ-2-58%LI-2-58 2019-10-04 14-59-34,ViD-0J(1-6)-25-5-0.

SML-5UL-Z20NM-25MIN. M
Last changed : 10/4/2019 2:55:51 FH

Analysiz Method : D:\METHOD'GUAN VUQINGLONGIIACA\VUD-0D(1-2)-95-5-0,5HML-5UL-Z54NM-10MIN. 0

Lazt changed : 107442019 7:04:34 FPM
(modified after loading)

Additional Info : Peak(s) manually integrated
T 0 T
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Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z2Z0 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 17.634 BE 0.3316 67.67126 3.10045 0. 4548
2 18.726 BB 0.3628 1.35897e4 587.63940 99,5152
Totals : 1.39574=4 590, 73990
Instrument 1 104472019 7:04:43 PN Page 1 of 2

Figure S210. HPLC spectra of 3aj, related to Figure 4.



Data File D:\DATAYLWDNLUD-5-604LWD-5-60-14 Z0159-05-06 09-3Z-49%074-1Z01.D

Sample MName: LJI-157-T7-RA4C

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 2 Location :
Injection Date L/6/2019 3:51:09 PH Inj

Inj Volume :
: D:ZDATAN LWDY LUD-5-604LWD-5-60-14 2019-05-06 09-32-49\DAD-0D(1-2)-99-1-0.5ML

Acg. Method
-SUL-ALL-40MIN.M

Last changed 34872019 11:06:52 AM

Analysis Method :

=SOL-ALL-40MIN.M (Secquence Method)

L/16/2019 9:35:29 PM

(modified after loading)

Peak (5] manually integrated

Last changed

Addicional Info :

1z

Vial 74
1

5.000 ul

D:WDATAY LWDY LUD-5-604LWD-5-60-14 2019-05-08 09-32-49%DAD-0D(1-2)-55-1-0.5ML

DADT B, Sig=254,4 Ref=off (0:\0 AT AL T D-5-600C0-5-60- 14 2019-05-08 09-32-40074-1201.00)
mAl 7] O
380 [ j
N
300 4 AN
Me
2450+ OMe
g z rac-3ak
c L=
200 kx| s
o4
150 |
100 -
50 -
.
o
T T T T T
1 15 20 25 30 35 mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] E, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 Z22.085 BV 0.7619 1.03696e4 192.05229 47,7532
Z 24.191 VE 0.5610 1.13454ed 183.57259 52,2488
Totals : Z.17150e4d 375.62455
Instrument 2 5/16/Z019 9:37:33 PM Page 1 of 2

Figure S211. HPLC spectra of rac-3ak, related to Figure 4.



Data File D:%\D&ATAY LWDYLWD-5-60%LWD-5-60-14 2019-05-06 09-32-494073-1101.D
Sample MName: LI-157-7

Acg. Operator H Seq. Line @ 11
Aog. Instrument : Instrument 2 Location : Vial 73
Injection Date @ 5/6/2019 3:10:06 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY LWDY LUD-5-60%LWD-5-60-14 2019-05-06 09-32-49\DAD-0D(1-2)-95-1-0.5ML
-SUL-ALL-40MIN.M
Last changed T 3872019 11:06:52 AM

Analysis Method @ D:\DATAY LWDY LUD-5-60%4LWD-5-60-14 2019-05-06 09-32-49\DAD-0D(1-2)-99-1-0.5ML
=SOL-ALL-40MIN.M (Secquence Method)

Last changed : 5/16/2019 9:35:29 TH
(modified after loading)

Additional Info : Peak(s) manually integrated

DADT B, Sig=254,4 Ref=off {0:0AT AL TWS D-5-600L0A0-5-60- 14 2019-05-06 09-32-40073-1101.00

mAl 7] O
380+ [ j

3004 X

250 OMe
3ak

24206

200+

1460 <

100+

a0

Sorted By H Gigmal
Multiplier H 1.0000
Iilution : 1.0000

Usze Multiplier & Dilution Factor with I3TDs

Signal 1: DADL B, Sig=254, 4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

1 =24.206 BE 0.58172 1.16287e4 196.28775 100.0000

Totals 1.16257e4 196, 28775

Instrument 2 5/16/2019 9:36:20 MM Page 1 of 2

Figure S212. HPLC spectra of 3ak, related to Figure 4.



Data File D:\DATAN GUAN ¥UQINGY LJ-Z2-35%LJ-Z2-55-WWD 2019-10-01 21-45-03%081-0301.0

Sample MName: LJ-2-55-1

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed

Analysizs Method :
Last changed

Seq. Line : 3
Instrument 1 Location : Vial &1
107142019 10:00:10 PH Inj : 1

Injy Volume : 5.000 pl

: DoN\DATAY GUAN YUQINGY LJ-2-55%LI-2-55-¥iD 2019-10-01 21-45-03%VID-AD (1-2)-29-

1-0. 5ML-5SUL-254NM-40MTIN. M

10/1/2019 10:33:36 PM

(modified after loadineg)

I Z\METHODY LG, VD -45 (1-6) -99-1-1ML-50UL-254NM -3 5MIN. M
10/2/2019 9:50:35 AM

(modified after loading)

IO A, Wavdength=2 54 nm (D OA T A0 UAN TOOTHGLF -85 LR Z-55-wm O 200 9-10-07 Z1-35-0 5051 020100
mAl ) O
300 [ j
N
MeO AN
250 Me
=
A
200 g rac-3al
S
140 o
100 <
a0
4
\
o
T T T T T
10 15 20 25 30 36 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 Z2.11% BV 0.6259 8631.62793 205.12622 49,9489
2 24.453 VB 0.7208 5649.99707 175.04210 50.0531
Totals : 1.72816e4 383.18832
Instrument 1 10/2/2019 9:50:41 AM Page 1 of 2

Figure S213. HPLC

spectra of rac-3al, related to Figure 4.



Data File D:\DATAN GUAN ¥UQINGY LJ-2-35%LJ-2Z2-55-WWD 2019-10-01 21-45-03%0833-0401.0

Sample Name: LJI-2-56-1

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed

Analysizs Method :
Last changed

Seq. Line : 4
Instrument 1 Location : Vial &3
10/1/2019 10:41:00 PH Inj : 1

Injy Volume : 5.000 pl

: DoN\DATAY GUAN YUQINGY LJ-2-55%LI-2-55-¥iD 2019-10-01 21-45-03%VID-AD (1-2)-29-

1-0. 5ML-5SUL-254NM-40MTIN. M

10/1/2019 10:33:36 PM

(modified after loadineg)

I Z\METHODY LG, VD -45 (1-6) -99-1-1ML-50UL-254NM -3 5MIN. M
10/2/2019 9:52:43 AM

(modified after loading)

WO A Wiavdength=2 54 nm (00T Aus JAN TOOTHG LF 55 L F 255 O 207 9-10-01 21-35-0F 054 -0401 .00
mAkl O
500 [ j
N
400 a8 MeO X Me
200 3al
100
100+
! g
&
a . :
T T T T T
10 15 20 25 30 36 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 Z21.230 BE 0.6171 1.52116ed 361.3729% 99,2011
2 24.577 BE 0.63z20 122, 49527 2.768591 0.7989
Totals : 1.53341=4 364.155890
Instrument 1 10/2/Z019 9:52:49 AM Page 1 of 2

Figure S214. HPLC

spectra of 3al, related to Figure 4.



Data File D:%ZDATAY ZX\XZC-190410-1 2019-04-12 19-18-12%064-1101.D1
Sample MName: LI-133-1

Acg. Operator H Seq. Line @ 11
Aog. Instrument : Instrument 2 Location : Vial 64
Injection Date @ 4/13/2019 1:19:47 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY ZXNVHEC-190410-1 2019-04-12 19-18-12\DAD-0J(1-6)-95-5-1ML-50UL -ALL-
GO0MIN. M
Last changed : TA6/S2018 10:36:38 TH
Analysis Method @ D:S\METHODNLGYDAD-OJ(1-6)-80-20-1ML-5UL-ALL-60MIN. M
Lazt changed : 471472019 9:57:24 M

(modified after loading)

Additional Info : Peak(s) manually integrated

TADT &, 5ig= 254.8 Ret=oft (0 DAl Acid o b 190 0-1 2018012 18- 13- 120681107 .07
mAl ] O
600 [ ]
N
AN
500 Me
MeO
400 . rac-3am
g
&
300 o E
3
200
100+
a ) K
T T T T T T T
10 15 20 25 30 35 40 45 mirg
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [wmaT*s] [mATT] 5
=== |--==l-===-=- | -——===—— |====——— | === |
1l 20.557 BE 0.7647 1.77001e4 323.20202 50.1433
2 29.016 BB 0.9701 1.7595%e4 247.34940 49,5587
Totals 3.528500ed 570.64142
Instrument 2 4/14/2019 9:57:25 PN Page 1 of 2

Figure S215. HPLC spectra of rac-3am, related to Figure 4.



Data File D:\DATAYEZXN\KIC-190410-1 2019-04-12 159-15-12%063-1001.D

Sample MName: LI-132-1

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line : 10
Instrument 2 Location : Vial a3
471372019 12:18:46 AN Inj : 1
Injy Volume : 5.000 pl

: DoNDATAY ZXMNXKEC-190410-1 2019-04-12 19-18-12\DAD-0J(1-6)-235-5-1ML-50L -ALL-

GO0MIN. M

T/6/2018 10:36:38 M

D ZMETHODY LGYDAD-0J(1-6) -80-20-1ML-5UL-ALL-6 OMIN. M
4714720159 9:58:32 PM

(modified after loading)

Peak (5] manually integrated

TADT &, 5ig= 254.8 Ret=oft (0 DAT Acid ot 190 0-1 2008012 18- 13- 120631007 07
mAkl O
o] [ j
N
120 o \
Me
100+
{=]
& MeO
{=]
80 o 3am
60+
40 -
20
o
T T T T T T T
10 15 20 25 30 ii) <40 45 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [milT#*=] [mATr] 5
=== |--==l-===-=- | -——===—— |====——— | === |
1l 29.5Z%9 EBE 1.1823 &790.98779 77.802e7 100.0000
Totals : 6790.958779 77.80267
Instrument 2 4,/14/2019 9:53:37 PFM Page 1 of 1

Figure S216. HPLC

spectra of 3am, related to Figure 4.



Data File D:\DATAYEXNZX-3-814L3L-4-31-3 2019-04-13 13-34-084062-0701.D

Sample MName: LI-133-2

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line : 7
Instrument 2 Location : Vial &2
4/13/2019 5:51:17 PH Inj : 1

Injy Volume : 5.000 pl

i DoN\DATAN 2X0 Z2X-3-81VL3L-4-31-3 2019-04-13 13-34-06\DAD-0J (1-6)-95-5-0.5ML-

SUL-ALL-30MIN.M

4/13/2019 3:13:40 PM

D ZMETHODY LGYDAD-0J(1-6) -80-20-1ML-5UL-ALL-6 OMIN. M
471472019 10:00:2% PM

(modified after loading)

Peak (5] manually integrated

TAOT A, Gig= 258.3 Ret=ott (00 AT B hre 35 185 o 13 20190813 133905 0B L-0r01 .07
mAl | [Oj
N
4000 < \
Me
2000 g _ F
@ 3 rac-3an
=~
2000 <
1000
o v T
T T T T T T T T T
10 12 14 16 18 20 23 4 25 25 mirg
Area Percent Feport

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD]1 A, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

#  [win] [min] [wmaT*s] [mATT] 5
=== |--==l-===-=- | -——===—— |====——— | === |

1l 15.95Z BV 0.4176 §.50486ed4 2641.95483 48,8532

2 17.541 VB 0.4550 5.90417ed 2473.26196 51,1468
Totals 1.740%90e5 5115.Z1680

Instrument 2 4,/14/2019 10:00:33 PN Page 1 of 2

Figure S217. HPLC spectra of rac-3an, related to Figure 4.



Data File D:%\D&ATAY ZX\ZX-3-514L3L-4-31-3 2019-04-13 13-34-06%061-0601.D
Sample MName: LI-132-2

Acg. Operator H Seq. Line : &l
Aog. Instrument : Instrument 2 Location : Vial 6l
Injection Date @ 4/13/20159 5:20:17 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod i DoN\DATAN 2X0 Z2X-3-81VL3L-4-31-3 2019-04-13 13-34-06\DAD-0J (1-6)-95-5-0.5ML-

SUL-ALL-30MIN.M
Last changed : 471372019 3:13:40 FH

Analysizs Method : D:\METHODVWLGADAD-OJ(1-6)-50-20-1ML-SUL-ALL-60MIN.H

Lazt changed : 471442019 10:01:44 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

TADT &, 9= 2548 Ret=oft [0 O AT SR - a-0 Lo L-a F1-3 2019-08 13 13-34-05061-0601.07
mAl | [ j
200+ \
Me
GO0
& 3an
-
400 -
200 -
o
T T T T T T T T T
10 12 14 16 12 20 22 24 26 28 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD] A, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %

=== |--==l-===-=- | -——===—— |====——— | === |

1l 17.97% EBE 0.5250 1.86330ed 499, 70447 100.0000
Totals : 1.56350ed 499, 70447

Instrument 2 4,/14/2019 10:02:03 PN Page 1 of 1

Figure S218. HPLC spectra of 3an, related to Figure 4.



Data File D:%\DATAY GUAN ¥UQINGY LI-162\LJ-162 (VWD) 2019-05-13 15-18-55%062-0301.D
Sample MName: LJI-162-1-RAC

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial 62
Injection Date @ 5/13/2019 7:11:38 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LJ-162%LJI-162 (VWD) 2019-05-13 15§-18-55%WWD-4D(1-2)-99-1
-0.5ML-5UL-254NM-40MIN. M
Last changed : 541372019 8:56:49 AM
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAOYWVWD-AD(1-2)-99-1-0, SML-SUL-254NM-40MIN. M
Lazt changed : 571342019 9:42:11 M

(modified after loading)
Additional Info : Peak(s) manually integrated

[ WO A Wavdength=2 53 nm (DDt A JAH TOOTHG LT 62l 1620w Oy 2073 -05-13 18- 15-55 062 030 T .07
mAkl O
500 [ j
N
500 | X
Me
400 | - Fs;C
2 . rac-3ao
=
300 - @
200
100 <
o
T T T T T T T
1] & 10 14 20 25 30 i)
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1l 15.5617 EBE 0.4432 9690.17578 327.45148 49,9352
Z 18.207 BE 0.5098 9695.5924580 285.808%96 50.0148
Totals 1.93861e4 613.26044
Instrument 1 5/13/Z019 9:42:15 PN Page 1 of 2

Figure S219. HPLC spectra of rac-3ao, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-162WLJ-16Z(VWD) Z019-05-13 1&-158-55%061-0201.D

Sample MName: LI-162-1

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 1 Location :
Injection Date 541372019 6:30:45 PH Inj

Inj Volume :

Acg. Method
-0.5ML-5UL-254NM-40MIN. M

Last changed 5/13/2019 8:56:49 AM
Analysis Method :
Lazt changed 5/13/2019 9:43:158 PM

(modified after loading)

D ZMETHODS GUAN YUQING LONGIIADNVUWL-AD (1-2)-

Vial &1
1
5.000 ul

: DoN\DATAY GUAN YUQINGY LI-162%LI-162 (VWD) 2019-05-13 18-18-55%VWD-4AD(1-2)-99-1

99-1-0. SML-5UL-Z54NM-40MIN. 0

VIO A, Wavdength=2 54 nm (00T 205 UAN TURTHG L 162 LI- 1620w D) 20 19-05-13 15-15-55 061-0201 07
mall ] O
200 — [ j
N
700 4 X
Me
600
2 FsC
500 s 3ao
400
300
200
100+ —
=
o
] T T
T T T T T T T
i 5 10 15 20 5 a0 25 mir|
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 14.965 EBE 0.4240 1.36424ed 450.86911 96,6598
Z 17.5801 EBE 0.5077 471.42413 13.93550 3.340z2
Totals : 1.41155e4 494, 50491
Instrument 1 5/13/Z019 9:43:23 PN Page 1 of 1

Figure S220. HPLC spectra of 3ao, related to Figure 4.



Data File D:\DATAY LWDYLUD-5-45-5-94LWD-5-45-5~9 2019-04-27 10-53-

Sample MName: LJI-150-5-R4C

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 2 Location :
Injection Date 472772019 3:24:38 PH Inj

Inj Volume :

Acg. Method

0. 5ML-5SUL-ALL-40MIN. M
Last changed 34872019 11:06:52 AM
Analysis Method :
0. 5SML-SUL-ALL-40MIN.M (Secquence Method)
4/28/2019 6:43:34 M
(modified after loading)
Peak (5] manually integrated

Last changed

Addicional Info :

: DoN\DATAY LWDY LD -5-45-5-9%4 LD -5-45-5-9 2019-

D:WDATAN LWDY LD-5-45-5~9\LWD-5-45-5~9 Z0159-

264062-1101.D

11
Vial 62
1
5.000 ul
04-27 10-58-264DAD-0D (1-2)-99-1-

04-27 10-58-2ehDAD-0D(l-2)-99-1-

DADT A, Sig=220,4 Ref=off (0:\D AT ALV TLW O-5-45-5~ 0L 0-5-45-5~0 Z019-04-27 10-55-25'062-1101.00
mAl 7| [Oj
1000 N
AN
Me
200+
Me2N
2
3 rac-3ap
600 =
g
=
400
200
I e
T T T T T T T T T
1 12.5 15 17.5 0 padi) 5 ki) 30 324 mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=2:20,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 19.080 BV 0.7033 zZ.94362Ze4 576.84332 48.6728
Z 21.281 VE 0.5915 3.10416ed 455.71768 51,3272
Totals : 6.04775ed 1035.56100
Instrument 2 4/25/Z019 6:43:51 PN Page 1 of 2

Figure S221. HPLC spectra of rac-3ap, related to Figure 4.



Data File D:\DATAYLWDNLWD-5-45-5~9%LWD-5-45-5-8 2019-04-27 10-58-Z64061-1001.D

Sample MName: LI-150-5

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method :

Last changed

Addicional Info :

Seq. Line :
Instrument 2 Location :
472772019 2:43:37 P Inj

Inj Volume :
: D:ZDATAY LWDY LUD-5-45-5-94LWD-5-45-5-9 Z019-04-27 10-58-26\DAD-0D(1-2)-99-1-

0. 5ML-5UL-ALL-40MIN. M
37872019 11:06:52 AM

10

Vial &1
1

5.000 ul

D:WDATAY LWDY LD -5-45-5+~94LWD-5-45- 59 Z019-04-27 10-55-26\DAD-0D(1-2)-99-1-

0.5ML-5UL-ALL-40MIN.M (Secquence Method)
4/28/2019 A:45:53 PM

(modified after loading)

Peak (5] manually integrated

DADT A, Sig=220,4 Ref=off (0:\D AT AL TLW O-5-45-5~ 0L 0-5-45-5~0 Z019-04-27 10-55-25'061-1001.07
mAl 7| O
100 | [ j
N
AN
a0 Me
o MezN
¥

60 = 3ap

40 4

20

0 e
T T T T T T T T T
1 12.5 15 17.5 0 padi) 5 ki) 30 324 mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=2:20,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %

=== |-===l-===--- | ——=====—=- | === | === |

1 19.458Z2 BB 0.7553 3590.59055 S56.51189 100.0000
Totals 3590.59058 S6.51159

Instrument 2 4/25/2019 6:46:15 PN Page 1 of 2

Figure S222. HPLC spectra of 3ap, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-26%\LJ-Z-Z6 2019-08-13 ZZ-15-46%082Z-0301.D
Sanple MName: LJ-2-26-5-RAC

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 871372019 11:07:37 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod i DoN\DATAY GIUAN YUQINGY LI-2-Z26%LI-2-26 2019-08-13 22-15-46%,ViD-0TJ(1-2)-25-5-0.

SML-5UL-254NM-40MIN. M
Last changed : 5/13/2019 10:44:25 PH
(modified after loadineg)
Analysis Method @ D:SZMETHODALGYWWD-AD(1-2)-80-20-1ML-3UL-210NM-50MIN. M

Last changed : 541472019 10:10:16 AM
(modified after loading)
WO A, Wiavdength=2 54 nim (00T A AN TOOTH G LF 26 LF 226 Z079-05-1 - Th -0 EE-0307. 00
mAl ] O
175 4 [:
N
1460 o o \
T
b ] Me
125 2 \
=z rac-3aq
100 <
76
a0~
25
D Sl
T T T T T T
1] & 0 15 20 25 30 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 16.673 BE 0.3355 Z2905.79492  130.66414 50,0381
Z 19.085 BE 0.3975 2901.3649% 110.80025 49,9619
Totals : S807.15991 241, 48438
Instrument 1 &/14/2019 10:10:21 AN Page 1 of 2

Figure S223. HPLC spectra of rac-3aq, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-26%\LJ-Z-Z6 2019-08-13 ZZ-15-46%081-0201.D
Sample MName: LJI-2-26-8

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date @ 871372019 10:3531:43 PH Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod i DoN\DATAY GIUAN YUQINGY LI-2-Z26%LI-2-26 2019-08-13 22-15-46%,ViD-0TJ(1-2)-25-5-0.

SML-5UL-254NM-40MIN. M
Last changed : 5/13/2019 10:44:25 PH
(modified after loadineg)
Analysis Method @ D:SZMETHODALGYWWD-AD(1-2)-80-20-1ML-3UL-210NM-50MIN. M

Last changed : 541472019 10:13:25 AM
(modified after loading)
WO A, Wiavdength=2 54 nim (00T A AN TOOTH G LF 26 LF 226 Z079-05-1 T -0 ET-0207. 00
mAl O
1200 [ ]
1000 -
W O \
a Me
w
& \ |
200+
3aq
GO0 -
400 -
200
E
w
=}
0 — T T
T T T T T T
1] & 0 15 20 25 30 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 16.605 BE 0.3357 430.30255 19, 50537 1.5249
Z 18.685 BE 0.4228 2.31767ed 822.359478 98,1751
Totals : 2.36075:4 g41.20014
Instrument 1 &/14/2019 10:13:29 AN Page 1 of 2

Figure S224. HPLC spectra of 3aq, related to Figure 4.



Data File D:\DATA\GUAN YUQINGY LJ-Z2-34%LJ-2-34 2019-08-22 19-27-53%093-0401.D

Sanple MName:

LI-E-34-FaC

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line :
Instrument 1 Location :
8/22/2019 5:06:29 PH Inj

Inj Volume :

SML-5UL- 2 540M-20MIN.
B/22/2019 7:29:22 PM

Vial 33
1

5.000 ul

i DoN\DATAY GIUAN YUQINGY LI-2-34\LI-2-34 2019-08-22 19-27-53,ViD-0J(1-2)-25-5-0.

D WMETHODS GUAN YUQINGYLONGIIADAYWD-0T(1l-2)-95-5-0.SML-5UL-254NM-20MIN.

8/22/20159 §:24:04 PM
(modified after loading)
Peak (5] manually integrated

WO A Wiavdength=2 54 nm (O-0e T Aus AN TOOTHG LF 3L F 239 20 18-05-22 19-27 530 930071 .07
Al m
500 NW¢N
500 [N]
Ll
52 2
o e N
7 ] /\)\
AN
Cy Me
300 rac-3ar
200
100 <
o
T T T T T T T T T
1] ) 4 5] 2 10 12 14 16 13 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 8.683 VY 0.2682 7229.00485 410.54553 49,3700
2 9.5158 V¥ 0.2810 7413.50635 400.45196 50.6300
Totals : 1.45425:4 gll.42745
Instrument 1 §/22/Z019 §:26:59 PN Page 1 of 2

Figure S225. HPLC spectra of rac-3ar, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-34\LJ-Z-34 2019-08-22 19-27-53%09Z-0301.D
Sample MName: LJ-2-34

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial 92
Injection Date @ §/22/20159 7:45:33 PM Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LJ-2-34%LI-2-34 2019-08-22 19-27-53,WiD-0J({1-2)-95-5-0.
SML-5UL-254NM-20MIN. M
Last changed 1 52272019 7:29:22 TH
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAOWVWD-O0T(1-2)-95-5-0.5ML-SUL-254NM-20MIN. M
Lazt changed D 872242019 §:24:04 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WO A, Wavdength=2 54 nm (Dm0 2us DAN TOOTHGLF -3 L F 234 S0 9-05-22 T9-27 530 9Z-03071.07
mAL /l/\
600 —
NYN
500 N
=
wy
7 /\)N\
AN
Cy Me

300 3ar

200 <

100 <

Ll
[
0 — ey .
T T T T T T T T T
o 2 4 i g 10 12 14 16 15 mirg
Area Percent Feport

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WDl 4, Wavelength=254 rm

Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %

=== |--==l-===-=- | -——===—— |====——— | === |
1 8.753 VY 0.2816 161.11781 §.63663 2.1281
2 9.510 VE 0.2766 7406.44524  405.359850 97,8709

Totals 7567.565586  417.03543

Instrument 1 $/22/2019 §:24:12 MM Page 1 of 2

Figure S226. HPLC spectra of 3ar, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-58%\LJ-Z-58 2019-10-04 14-59-34%086-1001.D
Sample MName: LJ-2-58-3-RAC

Acg. Operator H Seq. Line : 10
Aog. Instrument : Instrument 1 Location : Vial &6
Injection Date @ 107472019 6:18:32 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY GUAN YUQINGY LJ-2-584LI-2-55 2019-10-04 14-59-34,ViD-0D (1-2)-95-5-0.
SML-5UL-254NM-30MIN. M
Last changed : 10/4/2019 3:08:34 M
Analysis Method @ D:S\METHODYGUAN YUQING LONGITAOWVWD-OD(1-2)-95-5-0.SML-SUL-254NM-10MIN. M
Lazt changed : 107442019 7:06:32 PM

(modified after loading)

Additional Info : Peak(s) manually integrated
= 1F TR A -

FUSE-T007.00

00— \f

»

N
200 g /\/\)\
o \
2 : Ph Me
g rac-3as
140 o ™~
100 <
50 |
0 — T
T T T T T T T T
14 15 12 20 22 24 26 28
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %

e R === |- | —mmmmmmmm- e R |
1 158.20% BV 0.5768 671l0.61328 171.37782 49,2813
Z2 EZl.654 VB 0.7120 6906.3460658 145.117053 50.7187

Totals 1.36170ed 314.45490

Instrument 1 10/4/2019 7:06:41 MM Page 1 of 2

Figure S227. HPLC spectra of rac-3as, related to Figure 4.



Data File D:“\DATA\GUAN YUQINGY LJ-Z-58%LJ-2-58 2019-10-04 14-59-34%085-0501.D

Sample MName: LJ-2-58-3

Acg. Operator
Aog. Instrument :
Injection Date

Instrument 1
10/4/2019 5:47:42 PH

Inj Volume :
i D:ZDATAY GUAN YUQINGY LJ-Z-584LJ-2-58 2019-10-04 14-59-34\VUD-0D(1-2)-95-5-0.

Acg. Method

SML-5UL-254NM-30MIN. M
Last changed 10/4/2019 3:08:34 M
Analysis Method :
Lazt changed 10/4/201%9 7:07:41 PM

(modified after loading)

Seq. Line :
Location :

Vial 85

1

5.000 ul

D WMETHODS GUAN YUQINGYLONGIIADAYWD-0D(1-2)-95-5-0.SML-5UL-254NM-10MIN.

VIO A, Wavdength=2 54 nm (00T A5 UAN TOCTHG L AL F2-58 20718-10-04 1450 -34055-0001 .07
makl | /l/\
NYN
400 — N]
. N
. s /\/\/‘\
=
T Ph Me
3as
200 4
100 |
i
AN
1] T
T T T T T T T T
14 16 18 20 ) 24 26 28 mir|
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 19.387 BE 0.5810 1.042Z12ed 264, 25055 100.0000
Totals : 1.0421Ze4 Z264. 258055
%% End of Report *%%
Instrument 1 104472019 7:07:57 PFM Page 1 of 1

Figure S228. HPLC spectra of 3as, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-58%\LJ-Z-58 2019-10-04 14-59-34%082Z-0401.D
Sample MName: LJ-2-58-1-RAC

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 1074720159 3:58:10 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GIUAN YUQINGY LJ-2-58%LI-2-58 2019-10-04 14-59-34,ViD-0J(1-6)-25-5-0.

SML-5UL-Z20NM-25MIN. M
Last changed : 10/4/2019 2:55:51 FH

Analysiz Method : D:\METHOD'GUAN VUQINGLONGIIACA\VUD-0D(1-2)-95-5-0,5HML-5UL-Z54NM-10MIN. 0

Lazt changed : 107472019 6:56:30 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

WO A, Wiaveength=2 20 nm (O-w0e T Aus AN TOOTHG LF S50 LF 255 Z018-10-04 1959530 520901 .07
mAl ]
160 o [ j
140 ] /\/\)\
Ph Me
120 rac-3at
100+ § g
i =
80+
60 o
40_
20+
D_
T T T T T T
2 10 12 14 16 18 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z2Z0 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 13.061 BE 0.2980 1793,32349 91.35475 49,7739
2 14,443 ¥V 0.3104 1509,61426 §7.50449 50,2261
Totals : 3602.93774  179.15827
Instrument 1 10/4/2019 6:56:39 PM Page 1 of 2

Figure S229. HPLC spectra of rac-3at, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-58%\LJ-Z-58 2019-10-04 14-59-34%081-0301.D
Sample MName: LJ-2-58-1

Acg. Operator H Seq. Line : 3
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date @ 1074720159 3:32:18 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod : DoN\DATAY GIUAN YUQINGY LJ-2-58%LI-2-58 2019-10-04 14-59-34,ViD-0J(1-6)-25-5-0.

SML-5UL-Z20NM-25MIN. M
Last changed : 10/4/2019 2:55:51 FH

Analysiz Method : D:\METHOD'GUAN VUQINGLONGIIACA\VUD-0D(1-2)-95-5-0,5HML-5UL-Z54NM-10MIN. 0

Lazt changed : 107442019 7:00:56 FPM
(modified after loading)
Additional Info : Peak(s) manually integrated

WO A, Wiaveength=2 20 nm (00T Aus AN TOOTHG LF S50 LF 255 Z018-10-04 1959- 330510507107
mAl ]
300 [
//”\\\v///::t;//J\\
250 4 Ph Me
3at
=
200 -
140 o
100+
a0 o
o L T
T T T T T T
2 10 12 14 16 18 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z2Z0 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 14.335 BE 0.3155 3957.84790 185.1232% 100.0000
Totals : 3957.84790  188.12329
Instrument 1 104472019 7:01:03 PM Page 1 of 1

Figure S230. HPLC spectra of 3at, related to Figure 4.



Data File D:“DATA\GUAN YUQINGY LJ-Z2-28\LJ-2-28 2019-08-17 17-49-47%093-0301.D

Sanple MName: LJ-2-28-RAC

Acg. Operator
Aog. Instrument :
Injection Date

Instrument 1
8/17/2019 7:08:37 PH

Inj Volume :
: D:ZDATAY GUAN YUQINGY LJ-Z-Z84LJ-2-28 2019-08-17 17-49-47\VUD-A35(1-6)-99-1-0.

Acg. Method
SML-5UL-Z20NM-60MIN. M
Last changed 472972019 8:58:31 AM
Analysis Method :
Lazt changed 5/19/2019 9:39:21 AM
(modified after loading)

Additional Info : Peak(s) manually integrated

Seq. Line : 3
Location : Vial 93
Inj : 1

5.000 ul

D WMETHODS LWDADAD-0D (1-2) -90-10- 1ML-3ULALL-Z SMIN. M

WO A Wiaveength=2 20 nm (O00A T Aus JAN TOOTHGLF - 25 LF2- O79-03-TF TV-48-4r 092020700
mAl ] O
H A
N NS
7.5+
154
rac-3au
1254
o
&
=4
10 4 o
(=}
o4
o~
T.h
a5
284
o -
T T T T T T T T T
10 12 14 16 12 20 22 24 26 28 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z2Z0 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 19.253 BE 0.7624 523.161568 10.09827 51,2498
Z Z2.072 BB 0.8799 497,64475 §.36683 48,7502
Totals : 1020, 80634 15. 46510
Instrument 2 §/19/Z019 9:39:59 AM Page 1 of 2

Figure S231. HPLC spectra of rac-3au, related to Figure 4.



Data File D:\DATAYGUAN YUQINGY LJ-Z-28%\LJ-Z-28 2019-08-17 17-49-4709Z-0201.D
Sample MName: LJI-2-28

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 1 Location : Vial 92
Injection Date @ 8717720159 6:07:43 PM Inj : 1

Injy Volume : 5.000 pl

Acg. HMethod i DoN\DATAY GIUAN YUQINGY LI-2-Z28%LI-2-28 2019-08-17 17-49-47, ViD-4%3 (1-6)-929-1-0.

SML-5UL-Z20NM-60MIN. M
Last changed : 4/28/2019 8:58:31 AM
Analysis Method @ D:S\METHODALUWDYDAD-0D (1-2)-90-10- 1ML-3ULALL-2 SMIN. M
Lazt changed : 871942019 9:41:54 AM
(modified after loading)
Additional Info : Peak(s) manually integrated

WO A Wiaveength=2 20 nm (O00A T Aus JAN TOOTHGLF - 25 LF2- O79-05-TF TV-48-4r09E-0207.00
mAl ] O
H \
N NS
175 4
1460 o
- 3au
)
125 =
100 <
~
o0
75 =2
Ll
a0~
25
D_ 1
T T T T T T T T
10 12 14 16 12 20 22 24 26 28 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z2Z0 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 18.950 BV 0.7841 66l7.87891 1Ze6.55463 60,8380
Z 21.887 VB 0.8940 4251.05322 70.854858 39.1120
Totals 1.086589:4 197.40951
Instrument 2 §/19/2019 9:42:01 AM Page 1 of 2

Figure S232. HPLC spectra of 3au, related to Figure 4.



Acg. Operator H Seq. Line : 17
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 6/258/20159 5:27:36 AN Inj 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY LGY 201906 NAPH-VID 2019-06-27 17-37-50NVUD-45(1-6)-85-15-1ML -500L-

254ANM-40MIN. M
Last changed : 5/27/2019 10:00:11 PHM

Analysiz Method : D:\METHODVWLGAWWD-A3(1-6)-50-20-1. SML-SUL-Z10NM-90MIN.H

Lazt changed T B6/28/2019 6:23:42 M
(modified after loading)

Data File D:%\DATA LGYNZ01906\NAPH-VID 2019-06-27 17-37-50M082-1701.D
Sample MName: LI-2-4-RAC

Figure S233. HPLC spectra of rac-Bz-3av, related to Figure 5.

VIO A, Wavdength=2 54 nm (OO T LG 20 1905 A PH- AT Z019-06-27 17-37-50082-17 01 07
ma ] OH
Bz J/
50 N
/\)\
ol . Ph Me
3 rac-Bz-3av
30 é
&
20 -
10+
o4
-10 T T T T T T T
i 5 10 15 20 5 a0 35 mir|
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1 19.988 EBE 1.0252 Z377.83325 34.54079 50,1265
Z 24.691 EBE 1.4179 Z365.836043 25.18684 49,8735
Totals : 4743, 66965 60, 02764
Instrument 1 6/25/Z019 6:25:45 PN Page 1 of 1



Data File D:\DATAYLGYZ01906WNAPH-VUD Z019-06-27 17-37-50%081-1601.D

Sample MName: LI-2-4

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 1 Location :
Injection Date 6/28/2019 7:46:47 AN Inj

Inj Volume :
¢ D:ZDATANLGY 201906\ NAPH-VID 20159-06-27 17-37-50YVWWD-A%(1-6)-85-15-1ML-50L-

Acg. Method

254ANM-40MIN. M
Last changed 6/27/2019 10:00:11 PHM
Analysis Method :
Lazt changed 6/28/2019 6:30:24 PM

(modified after loading)

16

Vial Bl
1

5.000 ul

D WMETHODS LGAVWD-45 (1 1-6) -80-20-1. SML-5SUL-210NHM-90MIN. }

VIO A, Wavdength=2 54 nm (OO T LG 20 1905 A PH-AT D Z019-06-27 17-37-5008 - 1601 07
Al OH
240
Bz.
N
200 /\)\
Ph Me
Bz-3av
S

150 had

100 |

50 |

o L
T T T T T T T
i 5 10 15 20 5 a0 25 mir|
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*=] [wATT] %

el |-=-==l-==---- | -—=====—-- | === | === |

1 19.978 BE 1.0613 9551.57227 135.37770 100.0000
Totals : 9551.57227  138.37770

%% End of Report *%%
Instrument 1 6/25/2019 6:30:32 PN Page 1 of 1

Figure S234. HPLC spectra of Bz-3av, related to Figure 5.



Data File D:\DATA\GUAN YUQINGY LJ-Z-16%LJ-2Z-16 2019-07-16 20-59-13%002-0301.D

Sanple MName:

LI-E-16-FaC

Acg. Operator
Aog. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line :
Instrument 1 Location :
T/16/2019 9:56:06 PH Inj

Inj Volume :

1ML-5UL- 2 54N -40MIN.
4/17/2019 5:00:46 PHM

5.000 ul

: DoNDATAY GUAN YUQINGY LJ-2-16%LI-2-16 20192-07-16 Z0-59-13%4ViD-AD (1-2)-585-15-

D WMETHODS LALADAD-0D (1-2) -97-3-1ML-5UL-ALL-6 OMIN. M

7/19/2019 §:11:26 PM
(modified after loading)
Peak (5] manually integrated

WO A, Wiavdength=2 54 nm (O-0e T A AN TOOTHG L S 16 F2-16 Z018-07- 16 20-59- 150 02-0501 .07
mAl ] BZ
|
Ph\/N\L
30+
Bz
N
1 /\)\
2 Ph Me
3 =
30 & g rac-Bz-3aw
kA
154
104
5_ k
D T
T T T T T T T T T
15 17.5 20 225 25 il 30 325 i) T min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wA] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 24.4zZ¢ EBE 0.8642 1106.68665 19, 20644 49,6651
Z 28.007 BE 0.9801 1121.81011 17.67954 50,3349
Totals 2228.29675 36.88599
Instrument 2 7/19/Z019 §:11:40 PFM Page 1 of 2

Figure S235. HPLC spectra of rac-Bz-3aw, related to Figure 5.



Data File D:\DATAYGUAN YUQINGY LJ-Z-16%VLJ-Z-16 2019-07-16 Z0-59-13%001-0201.D
Sanple MName: LJI-2-16

Acg. Operator Seq. Line : 2
Aog. Instrument : Instrument 1 Location : Vial 1
Injection Date T/16/2019 9:15:17 PH Inj : 1

Acg. Method

Last changed

Injy Volume : 5.000 pl

: DoNDATAY GUAN YUQINGY LJ-2-16%LI-2-16 20192-07-16 Z0-59-13%4ViD-AD (1-2)-585-15-

Analysis Method :

Lazt changed

Additional Info :

1ML-5UL-2 54NM-40MIN. M

441742019 5:00:46 PM

D AMETHODY LALADAD-0D (1-2) -97-3-1ML-5UL-ALL-6 OMIN. M
7/19/20159 §:13:02 PM

(modified after loading)

Peak (5] manually integrated

WO A, Wiavdength=2 54 nm (O-0e T Aus AN TOOTHG L S 16 F2-16 Z018-07- 16 20-59- 15001020107
mAl ] BZ
[
Ph_ N
300+ ~ \L
Bz
N
7 /”\\v//l\
NN
2 Ph Me
-
200 - “ Bz-3aw
140 o
100 <
a0
=
%]
&
o t T
T T T T T T T T T
15 17.5 20 225 25 il 30 325 i) T min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 24.391 BE 0.58115 127.46741 2.11852 1.02z28
2 27.602 BE 0.9399 1.23356ed 199.90909 95,9772
Totals : 1.24631e4 202.02891
Instrument 2 7/19/2019 §:13:07 PFM Page 1 of 2

Figure S236. HPLC spectra of Bz-3aw, related to Figure 5.



Data File D:\DATAYLWDNLY-Z2-1-DIWOLY-2-1DIWT 2019-04-16 15-39-344081-1401.D

Sanple MName:

LI-137-6-FAC

Acg. Operator Seq. Line @ 14
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date 471672019 5:39:31 PH Inj : 1

Injy Volume : 5.000 pl

Acg. Method

Last changed
Analysis Method :

Last changed

Addicional Info :

: DoADATAY LWDA LY-2-1-DIWN LY-2-1DIW0 2019-04-16 15-35-344WID-4AD (1-2)-99-1-0.

SML-5UL- 2 54NM-60MIN. M

471642019 4:38:17 PH

D DATAY LWDY LY-2-1-DIW L¥-2-1DITT 2019-04-16 15-39-34\¥VUD-AD{1-2)-99-1-0.
SML-5UL-Z54MM-60MIN. M (Secquence Method)

471742019 8:04:38 PM

(modified after loading)

Peak (5] manually integrated

WD A, Wavdength=2 54 nm (OADAT ALWDW V- 2-1- 00V ULY-2-TD MU 2019 -04-16 15-38-34051- 1407.0)
mAl 7|
HO
40_
HN
™
30 Ph Me
. rac-3ax
oo #
iﬁ& e
20 H ;(sé}
10
—_— ]
o
T T T T T T T T T
25 7E 30 328 35 kil 40 425 45 474 mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 32.701 MF 2.4469 2520.65356 17.16935 50.3716
Z 37.205 FH 2.5903 Z483. 46650 14, 32087 49,6254
Totals : 5004, 120368 3l.49022
Instrument 2 4/17/2019 §:04:46 PN Page 1 of 2

Figure S237. HPLC spectra of rac-3ax, related to Figure 5.



Data File D:%\DATAY LWDANLY-2-1-DIWDNLY-2-1DIW0 2019-04-16 15-39-344082-1501.D
Sample MName: LI-137-6

Acg. Operator H Seq. Line : 15
Aog. Instrument : Instrument 1 Location : Vial §2
Injection Date @ 4716720159 9:40:22 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i DiNDATAY LWDY LY-2-1-DIWN LY-2-1DIW0 2019-04-16 15-35-344VUD-4AD (1-2)-29-1-0.
SML-5UL-254NM-60MIN. M
Last changed : 471672019 4:38:17 TH

Analysis Method @ D:ADATANLWDYLY-2-1-DIWONLY-2-1DITNT 2019-04-16 15-39-34WVWD-AD(1-2)-99-1-0.
SML-S5UL-254NM-60MIN. M (Sequence Method)

Last changed : 471772019 8:07:01 FH
(modified after loading)

Additional Info : Peak(s) manually integrated

WITDT A, Wavdength=2 54 nm (OADAT ALWDW V- 2-1- 00V ULY-2-TO MU 2019 -04-16 15-38-34082- 1501.0)
mAl 7]
380 HO
300 HN
AN
250 ] Ph Me
3ax
E
200 - 2
=y
150 |
100 -
50 - o
%
5
o
T T T T T T T T T
25 7E 30 328 35 kil 40 425 45 474
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 31.885 BB 1.2270 1.51677e4 175.21049 95,5994
Z 37.18% BE 1.4597 Z15.46058 1.73517 1.4008
Totals : 1.53852e4 176.94567
Instrument 2 4/17/2019 §:07:09 PM Page 1 of 2

Figure S238. HPLC spectra of 3ax, related to Figure 5.



Data File D:\DATAYLSLVLSL-4-45\L3L-4-45 2019-04-25 17-54-384093-1501.D

Sanple MName:

LI-145-4-FAC

Acg. Operator

Aog. Instrument :

Injection Date

Acg. Method

Seq. Line :
Instrument 2 Location :
472972019 A:26:23 AN Inj

Inj Volume :
: D:yDATAN LSLYLSL-4-454L5L-4-45 2019-04-28

15
Vial 93
1
5.000 ul
17- 54-5384DAD-0D {1-2) -B0-20-0. SML-

SUL-ALL-45MIN. M

472872019 10:10:52 PM

D:WDATAY L3LYLEL-4-454L5L-4-45 2019-04-25
SUL-ALL-45MIN.M (Sequence Method)
5/3/2019 5:44:15 FM

(modified after loading)

Peak (5] manually integrated

Last changed
Analysis Method :

Last changed

Addicional Info :

17-54-384DAD-0D (1-2)-50-20-0. SML-

DADT A, Gig=754.4 Ref=off (0'DAT ALSALEL-4-45°LS L-4-45 2019-04-78 17-54-38'003-1801.07
Al ] HO
700
600 HN
/\)\
500 -] 2 Ph Me
-~
4 S rac-3ay
o
400 A
3200
200
100 -
o T T T T T T . T T T
15 17.5 20 2.8 5 padi) 30 325 35 ki mirg
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Iilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: DAD] &, 3ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 24.780 BB 0.7097 zZ.0l640e4d 429.50250 49,5358
Z 28.5838 BE 0.5000 Z.025635e4 381.19202 50,1142
Totals : 4,04203e4 §l0.65452
Instrument 2 5/3/2019 5:44:27 M Page 1 of 2

Figure S239. HPLC spectra of rac-3ay, related to Figure 5.



Data File

D:ADATAN LALAVLSL-4-45,L3L-4-45 2019-04-258 17-54-38,092-1701.D

Sample MName: LJI-148-4

Acg. Operator H Seq. Line : 17
Aog. Instrument : Instrument 2 Location : Vial 92
Injection Date @ 4/29/20159 3:40:21 aM Inj : 1
Injy Volume : 5.000 pl
Acg. Method : D:yDATAY LSLYL3L-4-454L5L-4-45 2019-04-28 17-54-38\DAD-0D (1-2)-80-20-0. 5ML-
SUL-ALL-45MIN. M
Last changed : 472872019 10:10:52 PH

Analys

Last ¢

iz Method : D:ADATAN LSLYLEL-4-454L5L-4-45 2019-04-25 17-54-35DAD-0D (1-2)-580-20-0. SML-
SUL-ALL-45MIN.M (Sequence Method)

hanged : 57372019 5:d4E:15 PH
(modified after loading)

Additional Info : Peak(s) manually integrated
DADT A, Sig=254,4 Refoff (DXDAT ALS LS L-4- 4508 L-4-45 2019-04-28 17-54-38\002-1701.07

mAl 7| HO

400

300

200

100+

D -
15 175 10 725 mir|
Area Percent Report

Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000

Usze Multiplier & Dilution Factor with I3TDs

Fignal 1: DADL A, 3ig=:254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*=] [malr] %

1 24.745 MM 0.7688 1.20415e4 261.04971 95,6714
Z EZ8.885 MH 0.7354 544,82Z092 1Z.34704 4, 3286

Totals :

Instrumnent

l.25866e4 Z73.30678

2 5/342019 5:d6:40 PHM Page 1 of 2

Figure S240. HPLC spectra of 3ay, related to Figure 5.



Data File D:%\DATAY GUAN ¥UQINGY LJ-141\LJ-141 2019-05-05 15-15-34%062-0401.D
Sample MName: LI-143-2

Acg. Operator H Seq. Line : 4
Aog. Instrument : Instrument 1 Location : Vial 62
Injection Date @ 57572019 5:42:09 PH Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-141%LJ-141 2019-05-05 15-15-344WWD-45(1-6)-99-1-0.
SML-5UL-254NM-50MIN. M
Last changed : 54572019 3:41:41 PH

(modified after loadineg)
Analysis Method @ D:WMETHODNYANG JIAWIN,VWD-IA-(1-2)-85-15-1.0ML-5UL-210MM-c0MIN. M
Last changed : 5/31/2019 8:42:20 FH

(modified after loading)
Additional Info : Peak(s) manually integrated

WD A, Wavdength=2 54 nm (DAOAT A4 UAN YUQING'LF T410L0-141 201 9-05-05 15-15-3<406% -0401. 00
mAkl
160 |
140 -
HN _
120 -
A, i
o ,g.@'c- 4@*‘ HN
100 - 2 2 4
2 e AN
Ph Me
a0
rac-3az
G0
40_
20 |
]
T T T T T
4 50 il 70 30 a0 100 110
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [midT#=] [wiT] %
=== |-===l-===--- | ——=====—=- | === | === |
1 69.320 MF 4.36%91 Z.31027e4 85.12956 45.4710
Z 75.300 FH S.2276 Z.77045e4 §8.326815% 54,5250
Totals : 5.05076ed 176.45771
Instrument 1 5/31/2019 §:42:31 PN Page 1 of 2

Figure S241. HPLC spectra of rac-3az, related to Figure 5.



Data File D:\DATAY GUAN ¥UQINGY LJ-141%LJ-141 2019-05-053 15-18-34,061-0301.D

Sample MName: LI-141-2

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 1 Location :
Injection Date 54572019 3:41:19 PH Inj

Inj Volume :
: D:ZDATAY GUAN YUQINGY LJ-141%LJT-141 2019-05-05 15-18-34\WWD-A45(1-6)-59-1-0.

Acg. Method
SML-5UL-254NM-50MIN. M
L/5/2019 3:41:41 PM
(modified after loadineg)

Last changed

Analysizs Method :
EML-SUL-Z254NM-830MIN. M (Secquence Method)
S/6/2019 10:4l:zZ6 AN

(modified after loading)

Peak(s) manually integrated

Last changed

Additional Info :

Vial &1
1
5.000 ul

D:WDATAY GUAN YUQINGY LJ-141%LJT-141 2019-05-05 15-18-34\WWD-45(1-6)-559-1-0.

WD A, Wavdength=2 54 nm (DA0AT A5 UAN vURING'LF T41WL-141 201 9-05-05 15-18-34°061-0a01.0)
makl |
100 | HN
/
20 - -
b HN
2 /\/'\
AN
B0 - Ph Me
3az
40 -
20 -
]
40 50 0 70 80 a0 100 1o i
Area Percent Report
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [wATT] %
el |-=-==l-==---- | -—=====—-- | === | === |
1l 76.3658 EBE 4,3045 Z.42250ed 66, 24274 100, 0000
Totals : Z.42250ed 66, 24274
Instrument 2 5/6/2019 10:41:37 &M Page 1 of 2

Figure S242. HPLC spectra of 3az, related to Figure 5.



Data File D:\DATAY GUAN YUQINGY LJ-148-7%YLJ-148-7-43 Z015-05-31 11-42Z-324082-0301.D

Sample MName: LJI-148-7-R4C

Acg. Operator Seq. Line :
Aog. Instrument : Instrument 1 Location :
Injection Date 543172019 12:55:10 PH Inj

Inj Volume :
: D:AZDATAN GUAN YUQINGY LJ-148-74LJ-148-7-45 2019-05-31 11-42-32\WID-4%3(1-6)-50

Acg. Method
-10-0. SML-5UL-25M-c0MIN. M
Last changed 5/30/2019 9:54:14 TH
Analysis Method :
Lazt changed 5/31/201%9 §:056:458 PM
(modified after loading)

Additional Info : Peak(s) manually integrated

Vial BZ
1
5.000 ul

DWMETHODS VANG JIAWINNVWD-IA-({1-2)-85-15-1.0ML-5UL-Z10NN-60MIN. K

WO A Wavdength=2 54 nm (00T Aus JAN TOOTHG LF 1851 iLl-T98-1- A 200 8-05-31 11-32-3 2052 -0307 .00
mAl | NH2
260
200 NH
] /\)\
& = Ph Me
140 o 3] ﬁ
" rac-3ba
100+
4l o
0 T
T T T T T T T
10 15 20 25 30 ii) <40 45 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 Z5.863 BV 1.3984 1.34%52e4d 145.05293 47,2055
Z Z8.5818 VB 1.5954 1.50930e4 137.95860 52,7945
Totals : 2.85882=4 283.01154
Instrument 1 5/31/Z019 §:06:56 PN Page 1 of 2

Figure S243. HPLC spectra of rac-3ba, related to Figure 5.



Data File D:%\DATAY GUAN ¥UQINGY LJ-143-7yLJ-145-7-43 2019-05-31 11-42-323081-0201.D
Sample MName: LI-143-7

Acg. Operator H Seq. Line : 2
Aog. Instrument : Instrument 1 Location : Vial 81
Injection Date @ 573172019 11:54:19 AN Inj : 1
Injy Volume : 5.000 pl
Acg. Method i D:iNDATAY GUAN YUQINGY LJ-145-74LI-145-7-453 2019-05-31 11-4Z-32,VUD-45(1-6)-%0
-10-0. SML-5UL-25M-c0MIN. M
Last changed : 5/30/2019 9:54:14 TH
Analysis Method @ D:WMETHODNYANG JIAWINAVWD-IA-(1-2)-85-15-1.0ML-5SUL-Z10MM-c0MIN. M
Lazt changed : 573172019 5:09:16 PM
(modified after loading)
Additional Info : Peak(s) manually integrated
WO A Wavdength=2 54 nm (O00A T A JAN TOOTHG LF 1851 iLl-T98-1- A 200 8-05-31 11-32-3 2081 -0207 .00

mAl ] NH2

300

250

NH
é /\/'\
200 I
3 Ph Me
3ba
140 o
100 -
a0 '\
0| L T
T T T T T T
20 25 30 346 40 45 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=254 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [wi1r] %

=== |--==l-===-=- | -——===—— |====——— | === |

1 Z5.7581 BE 1.4723 1.54618e4 1584. 208659 100,0000
Totals : 1.54515e4 184, 20869

Instrument 1 5/31/2019 §:09:22 PN Page 1 of 1

Figure S244. HPLC spectra of 3ba, related to Figure 5.



Transparent Methods

General Information

Unless otherwise noted, all reagents and solvents were purchased from commercial
suppliers (Energy Chemical, Adamas-beta®, J&K and so on) and used without further
purification. All reactions were performed under a dry argon atmosphere fitted on a glass tube
or vial unless otherwise specified. All new compounds were characterized by 'H NMR, '3C NMR,
9F NMR and HRMS. The known compounds were characterized by '"H NMR, 13C NMR. 'H, 3C
and '°F NMR data were recorded with Bruker 400 MHz with TMS as the internal standard. Data
are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet,
dd = doublet of doublet, dt = doublet of triplet, m = multiplet, br = broad), coupling constants
and integration. All chemical shifts (&) were reported in ppm and coupling constants (J) in Hz.
All chemical shifts were reported relative to TMS (0.00 ppm) for '"H NMR, CDCls (77.00 ppm)
for 13C NMR, respectively. High resolution mass spectra (HRMS) were measured with a Waters
Micromass GCT instrument. GC-MS spectra were recorded on a Varian GC-MS 3900 - 2100 T.
GC analysis was performed on an Agilent 7890B gas chromatograph with an FID detector using
a J & W DB-1 column (10 m, 0.1 mm 1.D.). Optical rotation was determined using a Perkin
Elmer 343 polarimeter. HPLC analysis was conducted on an Agilent 1260 Series instrument.
Column Chromatography was performed with silica gel Merck 60 (300-400 mesh). Purification
of the product amine were performed on deactivated silica gel. The deactivated silica gel was
prepared by washing the silica gel with petroleum ether/triethylamine (20:1 v/v) prior to

purification.
General Procedures for the Synthesis of Conjugated Dienes

Dienes 1la-1i were prepared from commercially available cinnamic acids or
cinnamaldehydes, the following scheme shows general procedures (Preup et al, 2013; Sardini
& Brown, 2017):

Scheme S1 (related to Figure 4):

2.2 equiv malonic acid o 1) 1.5 equiv SOCl,, MeOH

cat. piperidine 65°C,<3h A
> > N
RJLH pyridine,100 °C, < 4h R/\)LOH 2) 2.0 equiv DIBAL-H R OH
n-hexane, -50 °C, 2 h
A B

1.25 equiv Me-PPh3Br

20.0 equiv MnO, A 1.3 equiv KOt-Bu AN
nhexane, it,<4h R 0 THF, 1t, 12 h R N
Cc D

Step A: A mixture of aldehyde (125 mmol, 1.0 equiv) and malonic acid (28.7 g, 275 mmol, 2.2

equiv) was suspended in 65 mL pyridine. Piperidine (2.0 mL) was added and the mixture was



heated to 100 °C until no more gas formation was observed through a gas-washing bottle. The
reaction mixture was then poured into ice-cold aqueous HCI solution (2 M, 500 mL) under
continuous stirring. The pH-value was checked and adjusted with additional aqueous HCI
solution to be strong acidic. The resulting suspension was filtered and the solid cinnamic acid
was washed with aqueous HCI (2 M) until no basic reaction of the filtrate was observed. The

cinnamic acid was obtained as a white solid which was dried under reduced pressure.

Step B: The cinnamic acid (50 mmol, 1.0 equiv) was suspended in 100 mL MeOH (2 mL per
mmol acid) and SOCIz (5.4 mL, 75 mmol, 1.5 equiv) was added. The reaction mixture was
heated to 65 °C for 2 h. Subsequently, the MeOH was removed under reduced pressure and
the resulting solid was dissolved in dry n-hexane under an atmosphere of N2. The solution was
cooled to -50 °C and a solution of DIBAL-H in n-hexane (1 M, 100 mL, 100 mmol, 2.0 equiv)
was added slowly. After complete addition, the reaction mixture was stirred for 2.5 h at -50 °C.
Then 10 mL MeOH and 50 mL aqueous NaHCOs solution were added slowly and the mixture
was allowed to reach room temperature. The resulting slurry was carefully acidified with
aqueous HCI (1 M) until all solid was dissolved. The layers were separated and the aqueous
layer was extracted with n-hexane (3x100 mL). The combined organic layers were dried with

Na>SO4 and the solvents were removed under reduced pressure.

Step C: The resulting crude allylic alcohol was dissolved in 400 mL n-hexane. Then manganese
dioxide (65.2 g, 750 mmol, 20.0 equiv) was added and the reaction mixture was stirred under
an atmosphere of N2. The progress of the reaction was monitored by thin layer chromatography
and after complete conversion, the reaction mixture was filtered through silica gel. The solid
residue was washed with EtOAc and the solvent was removed under reduced pressure. Finally,
the crude product was purified by flash column chromatography to give the corresponding

cinnamaldehyde.

Step D: To a flame-dried round bottom flask was added phosphonium (1.25 equiv) and KOt-
Bu (1.3 equiv). The flask was evacuated and backfilled with N2 three times. THF (0.25 M) was
then added via syringe. The solution was allowed to stir at ambient temperature for 30 min
before adding aldehyde (1.0 equiv) dropwise over 10 minutes. The reaction was then allowed
to stir at room temperature for 12 h. The reaction was then quenched with 100 mL saturated
NH4ClI solution, and the aqueous layer was extracted with diethyl ether (3x100 mL). The
combined organic extracts were washed with brine (1x100 mL), dried over Na2SOa, and gravity
filtered. The solvent was removed under reduced pressure, and the crude product was purified

via silica gel column chromatography to give the desired diene.

(E)-buta-1,3-dien-1-ylbenzene (1a) (Preup et al, 2013): colorless liquid, 88% yield, step D. 'H

XX NMR (400 MHz, CDCls) & 7.42-7.39 (m, 2H), 7.34-7.29 (m, 2H), 7.25-7.20
(m, 1H), 6.82-6.75 (m, 1H), 6.58-6.46 (M, 2H), 5.36-5.31 (m, 1H), 5.19-5.16



(m, 1H) ppm; C NMR (100 MHz, CDClIs) & 137.2, 137.1, 132.8, 129.6, 128.6, 127.6, 126.4,
117.6 ppm.

(E)-1-(buta-1,3-dien-1-yl)-2-methoxybenzene (1b) (Davenport & Fernandez, 2018): colorless
™ N liquid, 80% yield, step D.*H NMR (400 MHz, CDCls) d 7.47 (dd, J = 7.7,
©f\/\ 1.7 Hz, 1H), 7.24-7.19 (m, 1H), 6.94-6.77 (m, 4H), 6.54 (dt, J = 16.9, 10.1
OMe Hz, 1H), 5.33-5.28 (m, 1H), 5.15-5.12 (m, 1H), 3.85 (s, 3H) ppm; *C NMR
(100 MHz, CDCls) & 156.7, 137.9, 130.2, 128.6, 127.6, 126.4, 126.0, 120.6, 117.0, 110.8, 55.4
ppm.

(E)-1-(buta-1,3-dien-1-yl)-3-methoxybenzene (1c) (Preup et al, 2013): colorless solid, 41%

N yield, steps A-D. H NMR (400 MHz, CDCls) § 7.25-7.21 (m, 1H), 7.01-

6.99 (m, 1H), 6.94 (dd, J = 2.6, 1.6 Hz, 1H), 6.81-6.74 (m, 2H), 6.56-6.45

@A/\ (m, 2H), 5.36-5.31 (m, 1H), 5.19-5.16 (m, 1H), 3.82 (s, 3H) ppm; 3C NMR

OMe (100 MHz, CDCl3) & 159.8, 138.6, 137.1, 132.7, 129.9, 129.5, 119.2,
117.8,113.4, 111.6, 55.19 ppm.

(E)-1-(buta-1,3-dien-1-yl)-4-methoxybenzene (1d) (Preuf3 et al, 2013): colorless solid, 85%

S yield, step D. '"H NMR (400 MHz, CDCls3) & 7.36-7.33 (m, 2H), 6.88-

N .84 (m, 2H), 6.70-6.64 (m, 1H), 6.53-6.44 (m, 2H), 5.28 (d, J=16.0

MeO Hz, 1H), 5.11 (d, J = 8.5 Hz, 1H), 3.81 (s, 3H) ppm; *C NMR (100
MHz, CDCIs) 8 159.2, 137.3, 132.4, 129.9, 127.6, 116.5, 114.0, 55.3 ppm.

(E)-1-(buta-1,3-dien-1-yl)-4-fluorobenzene (1e) (Hu et al, 2018): colorless liquid, 90% yield,

S~ step D. *H NMR (400 MHz, CDCls) & 7.37-7.34 (m, 2H), 7.03-6.97 (m,

/@M 2H), 6.73-6.66 (M, 1H), 6.53-6.43 (m, 2H), 5.32 (d, J = 15.6 Hz, 1H),

F 5.17 (d, J = 9.2 Hz, 1H) ppm; 3C NMR (100 MHz, CDCls) 5 162.3 (d,

J = 247.2 Hz), 136.9, 133.2 (d, J = 3.4 Hz), 131.5, 129.3 (d, J = 2.4 Hz), 127.9 (d, J = 8.0 Hz),
117.7, 115.5 (d, J = 21.7 Hz) ppm; °F NMR (376 MHz, CDCls) & -114.18 ppm.

(E)-1-(buta-1,3-dien-1-yl)-4-(trifluoromethyl)benzene (1f) (Adamson & Malcolmson, 2017):

™ N colorless liquid, 28% overall yield, steps B-D. *H NMR (400 MHz,

/©/\/\ CDCls) & 7.57-7.55 (m, 2H), 7.49-7.47 (m, 2H), 6.85 (dd, J = 15.7,

FsC 10.5 Hz, 1H), 6.59-6.47 (m, 2H), 5.43-5.38 (m, 1H), 5.28-5.25 (m,

1H) ppm; 3C NMR (100 MHz, CDCls) & 140.5 (q, J = 1.4 Hz), 136.6, 131.9, 131.2, 129.2 (q, J

= 32.4 Hz), 126.5, 125.5 (q, J = 3.9 Hz), 124.2 (q, J = 271.5 Hz), 119.4 ppm; °F NMR (376
MHz, CDCls) 6 -62.40 ppm.



(E)-4-(buta-1,3-dien-1-yl)-N,N-dimethylaniline (1g) (Davenport & Fernandez, 2018): yellow
™ solid, 37% yield, step D. "H NMR (400 MHz, CDCl3) 8 7.31-7.29 (m,

2H), 6.69-6.67 (m, 2H), 6.63 (dd, J = 15.7, 10.4 Hz, 1H), 6.53-6.44

Me,N (m, 2H), 5.25-5.20 (m, 1H), 5.04 (d, J = 9.8 Hz, 1H), 2.96 (s, 6H)
ppm; 1*C NMR (100 MHz, CDCIs) & 150.0, 137.8, 133.1, 127.5, 125.6, 115.0, 112.4, 40.5 ppm.

(E)-2-(buta-1,3-dien-1-yl)furan (1h) (Preuf et al, 2013): slight yellow liquid, 75% yield, step D.
'H NMR (400 MHz, CDCl3) 8 7.36 (d, J = 1.9 Hz, 1H), 6.73-6.67 (m, 1H),
6.48-6.41 (m, 1H), 6.39-6.34 (m, 2H), 6.27 (d, J = 3.2 Hz, 1H), 5.35-5.30
(m, 1H), 5.17-5.14 (m, 1H) ppm; *C NMR (100 MHz, CDClz) & 152.9,
142.2, 136.7, 128.2, 120.4, 117.8, 111.6, 108.5 ppm.

0] NS

\ | A

(E)-buta-1,3-dien-1-ylcyclohexane (1i) (Preuf et al, 2013): colorless liquid, 32% overall yield,
steps A-D. 'H NMR (400 MHz, CDCls)  6.35-6.25 (m, 1H), 6.05-5.98 (m,

N
ON\ 1H), 5.66 (dd, J = 15.3, 6.9 Hz, 1H), 5.12-5.07 (M, 1H), 4.97-4.94 (m, 1H),
2.04-1.95 (m, 1H), 1.75-1.70 (m, 4H), 1.67-1.62 (m, 1H), 1.33-1.03 (m, 5H)
ppm; $3C NMR (100 MHz, CDCls) & 141.3, 137.6, 128.3, 114.7, 40.6, 32.7, 26.1, 26.0 ppm.

Scheme S2 (related to Figure 4):

1) 1.2 equiv n-BulLi, THF

(0] B NS
1] -78 °C, 45 min AN
Eto-p"\F . >
el 2) 1.0 equiv PhCH,CH,CHO
1.0 equiv DMPU
-78 °C - r.t., overnight

Synthesis of (E)-hexa-3,5-dien-1-ylbenzene (1j) (Adamson & Malcolmson, 2017): To a
solution of diethyl allylphosphonate (4.28 g, 24 mmol, 1.2 equiv) in anhydrous THF (45 mL) was
added dropwise nBuLi (2.5 M in hexanes, 9.6 mL, 24 mmol, 1.2 equiv) at -78 °C. After stirring
for 45 min, a solution of phenylpropyl aldehyde (2.6 mL, 20 mmol, 1.0 equiv) in DMPU (2.4 mL,
20 mmol, 1.0 equiv) was added dropwise via cannula. The resulting solution was stirred for 2 h
at -78 °C, and then allowed to warm to room temperature. Stirring was continued overnight at
room temperature before quenching with saturated aqueous NH4Cl solution. The mixture was
extracted with diethyl ether (3x45 mL). The combined organic phases were washed with brine
(100 mL), dried (Na2SO4) and concentrated to afford the crude product. Purification by flash
chromatography (PE as eluent) gave the desired diene 1j (1.23 g, 39% yield) as a colorless oil.
H NMR (400 MHz, CDCls) & 7.30-7.26 (m, 2H), 7.20-7.17 (m, 3H), 6.35-6.26 (m, 1H), 6.12-
6.05 (m, 1H), 5.78-5.71 (m, 1H), 5.12-5.07 (m, 1H), 4.99-4.96 (m, 1H), 2.73-2.69 (m, 2H), 2.44-
2.38 (m, 2H) ppm; *C NMR (100 MHz, CDCls) & 141.7, 137.1, 134.2, 131.4, 128.4, 128.3,
125.8, 115.2, 35.6, 34.4 ppm.

Reaction Optimization



A reaction vial was charged with Ni(COD)2 (2.8 mg, 0.01 mmol, 0.05 equiv vs amine),
ligand (0.01 mmol, 0.05 equiv vs amine), morpholine (17 pL, 0.2 mmol, 1.0 equiv), 1-
phenylbutadiene (40 uL, 0.3 mmol, 1.5 equiv), and 1.0 mL of solvent (toluene, THF, MTBE, EA,
n-hexane, i-PrOH, CH3CN or PhCN) in an argon-filled glovebox, then acid (0.00-0.20 equiv vs
amine) was added. The reaction vessel was sealed using a PTFE septum and removed from
the glovebox, and the mixture was stirred at 25 °C for 24 h. Yields were determined by gas
chromatogram analysis, using naphthalene as the internal standard. The ee values were

determined by HPLC on a chiral stationary phase.

Table S1. Solvent screening for the Ni-catalyzed asymmetric hydroamination of 1a, related to

Figure 2.1
o Ni(COD), (5 mol %) [Oj J\)
s - () e, () A
N solvent, 25 °C, 24 h Ph/\/LMe (S,5)-BDPP
1a 2a 3a
Entry Solvent Yield [%]®! ee [%]c
1 i-PrOH trace NDId
2 PhMe 90 23
3 THF 42 9
4 MTBE trace ND
5 EtOAc trace ND
6 CHsCN trace ND
7 PhCN 53 14
8 n-hexane NPLel ND

[a] Unless otherwise noted, all reactions were carried out with 0.10 mmol amine, 0.15 mmol diene, 5.0 mol % Ni(COD)s,
5.0 mol % (S,S)-BDPP, 5.0 mol % TsOH-H,O in 1 mL solvent at 25 °C for 24 h. [b] Yield was determined by gas
chromatogram analysis, using naphthalene as the internal standard. [c] Determined by HPLC analysis using a chiral

stationary phase. [d] Not determined. [e] No product.

Table S2. Ligand screening for Ni-catalyzed asymmetric hydroamination of 1a, related to

Figure 2.0

. . o

o Ni(COD), (5 mol %)
Ligand (5 mol %)

Ot N [j TSOH-H,0 (5 mol %) N
N 2 (o mol %) /\/L
H toluene, 25 °C, 24 h PH N Me
1a 2a 3a
Entry Ligand Yield [%]®! ee [%]d
1 L1 65 30

2 L2 42 21




3 L3 trace NDid
4 L4 trace ND
5 L5 24 12
6 L6 90 23
7 L7 86 84
8 L8 30 98
Olel L8 691l 98

[a] Unless otherwise noted, all reactions were carried out with 0.10 mmol amine, 0.15 mmol diene, 5.0 mol % Ni(COD)s,
5.0 mol % ligand, 5.0 mol % TsOH-H,0 in 1 mL toluene at 25 °C for 24 h. [b] Yield was determined by gas chromatogram
analysis, using naphthalene as the internal standard. [c] Determined by HPLC analysis using a chiral stationary phase.

[d] Not determined. [e] The catalyst was stirred at room temperature one hour in advance. [f] Isolated yield.

PPh, PPh,
PPh, PPh,

)-BINAP : (S)-SegPhos

PPhy
Me><o"' PPh, M©
Me” Y PPh2 e

PPh,

L5: (R)-DIOP  L6: (S,S)-BDPP L7: (Ri,Sp)-DuanPhos  L8: (S,S)-Me-DuPhos

Table S3. Acid additives screening for Ni-catalyzed asymmetric hydroamination of 1a, related

to Figure 2.1

. o o)

o Ni(COD),/L8 (5 mol %) [ j
Acid (5 mol %)
PhM * [Nj toluene - N
N 25°C, 24 h NG
1a 2a 3a
Entry Acid Yield[%]®! ee[%]

1 A1 86 86
2 A2 86 98
3 A3 98 98

4 A4 9414 96




5 A5 85 95

6 A6 89 96
7 A7 72 90
8 A8 83 93
9lel A3 99 98
10t Ad 99 96

[a] Unless otherwise noted, all reactions were carried out with 0.20 mmol diene, 0.40 mmol amine, 5.0 mol %
Ni(COD),/(S,S)-Me-DuPhos, 5.0 mol % acid in 1 mL toluene at 25 °C for 24 h; The catalyst was stirred at room
temperature one hour in advance. [b] Yield was determined by gas chromatogram analysis, using naphthalene as the
internal standard. [c] Determined by HPLC analysis using a chiral stationary phase. [d] Isolated yield. [e] With 0.30

mmol amine.

U — = 7’5 e
25543+ 520
B 25e

) Sila \
before reaction after reaction




Scheme S3 (related to Figure 3, Figure 4 and Figure 5):

Ni(COD),/L8 (5 mol %) Q.
e 5% O\N/ A4 (5 mol %) - N~
H toluene R/\/LMe
1 2 25°C, 12-48 h 3

A stock solution was made by mixing Ni(COD)2 with L8 in a 1:1 molar ratio in toluene (0.01
M) at room temperature for 1 h in a argon-filled glovebox. An aliquot of the catalyst solution (1.0
mL, 0.01 mmol) was transferred by syringe into the vials charged with different 1,3-dienes (0.2
mmol for each) and amines (0.3 mmol for each), and then 0.01 mmol A4 was added. The
reaction vessel was sealed using a PTFE septum and removed from the glovebox, and the
mixture was stirred at 25 °C for 12-48 h. The product was purified by column chromatography
on deactivated silica gel using PE/EtOAc. The ee values of all compounds 3 were determined

by HPLC on a chiral stationary phase.

(S,E)-4-(4-phenylbut-3-en-2-yl)morpholine (3a): with A3, 12 h, obtained pale yellow oil 43.4

O mg; Isolated yield: 99%; 98% ee; [a]p?® = -72.0 (¢ = 1.0, CHCI3); The

ENj enantiomeric excess was determined by HPLC on Chiralpak OD-H column,

Ph/\)\Me hexane: isopropanol = 90:10, flow rate = 0.5 mL/min, UV detection at 254

nm, tr = 11.4 min (minor), 14.4 min (major); "H NMR (400 MHz, CDCl3) &

7.39-7.36 (m, 2H), 7.33-7.29 (m, 2H), 7.25-7.21 (m, 1H), 6.47 (d, J = 15.9 Hz, 1H), 6.17 (dd, J

=15.9, 8.2 Hz, 1H), 3.73 (t, J = 4.7 Hz, 4H), 3.05-2.99 (m, 1H), 2.61-2.52 (m, 4H), 1.26 (d, J =

6.6 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) d 136.8, 132.0, 131.2, 128.6, 127.5, 126.2 , 67.2,

63.1, 50.8, 17.8 ppm; HRMS (ESI) calculated [M+Na]* for C1aH1sNNaO = 240.1359, found:
240.1359.

(S,E)-N-butyl-4-phenylbut-3-en-2-amine (3b): with A4, 24 h, obtained colorless oil 37.7 mg;
Me Isolated vyield: 93%; > 99% ee; [a]p?® = -60.3 (c = 1.0, CHCI3); The

Q enantiomeric excess was determined by HPLC on Chiralpak AD-H column,

hexane: isopropanol = 99:1, flow rate = 0.6 mL/min, UV detection at 254

Ph/\/LMe nm, tr = 9.2 min (major), 9.7 min (minor); "H NMR (400 MHz, CDCl3) 8 7.39-
7.36 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.19 (m, 1H), 6.46 (d, J = 15.9 Hz, 1H), 6.08 (dd, J = 15.9,
8.0 Hz, 1H), 3.39-3.32 (m, 1H), 2.67-2.53 (m, 2H), 1.52-1.43 (m, 2H), 1.38-1.29 (m, 2H), 1.25
(d, J = 6.5 Hz, 3H), 0.91 (t, J = 7.3 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) & 137.1, 134.4,
129.7, 128.5, 127.2, 126.2, 56.4, 47.3, 32.4, 22.0, 20.5, 14.0 ppm; HRMS (ESI) calculated

[M+Na]* for C14H21NNa = 226.1566, found: 226.1565.



(S,E)-N-phenethyl-4-phenylbut-3-en-2-amine (3c): with A4, 24 h, obtained pale yellow oil
Ph 50.3 mg; Isolated yield: 99%; 92% ee; [a]p?® = -76.8 (¢ = 1.0, CHCI3); The

j enantiomeric excess was determined by HPLC on Chiralpak AD-H column,
HN hexane: isopropanol = 99:1, flow rate = 0.6 mL/min, UV detection at 254 nm,
Ph/\)\Me tr = 13.9 min (major), 15.0 min (minor); '"H NMR (400 MHz, CDClI3) & 7.37-
7.34 (m, 2H), 7.32-7.26 (m, 4H), 7.23-7.18 (m, 4H), 6.44 (d, J = 15.9 Hz, 1H), 6.05 (dd, J = 15.9,
8.0 Hz, 1H), 3.41-3.34 (m, 1H), 2.96-2.79 (m, 4H), 1.23 (d, J = 6.5 Hz, 3H) ppm; "*C NMR (100
MHz, CDCls) 6 139.9, 136.9, 133.9, 129.9, 128.7, 128.5, 128.4, 127.3, 126.2, 126.1, 56.2, 48.8,

36.4, 21.9 ppm; HRMS (ESI) calculated [M+Na]* for CisH21NNa = 274.1566, found: 274.1563.

(S,E)-N-(4-phenylbut-3-en-2-yl)cyclopropanamine (3d): with A4, 24 h, obtained colorless olil
A 22.9 mg; Isolated yield: 61%; > 99% ee; [a]p?® = -91.8 (c = 1.0, CHCIs);

HN The enantiomeric excess was determined by HPLC on Chiralpak OJ-H
Ph/\/LMe column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV detection
at 254 nm, tr = 10.5 min (major), 10.9 min (minor); '"H NMR (400 MHz, CDClI3) & 7.39-7.37 (m,
2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.49 (d, J = 15.9 Hz, 1H), 6.12 (dd, J = 15.9, 7.9 Hz,
1H), 3.52-3.45 (m, J = 6.7 Hz, 1H), 2.18-2.13 (m, 1H), 2.02 (br, s 1H), 1.25 (d, J = 6.5 Hz, 3H),
0.47-0.33 (m, 4H) ppm; '*C NMR (100 MHz, CDCl3) 5 137.2, 134.4, 129.4, 128.5, 127.2, 126.2,
56.5, 28.6, 21.8, 6.6, 6.4 ppm; HRMS (ESI) calculated [M+Na]* for CisH17NNa = 210.1253,

found: 210.1254.

(S,E)-N-(4-phenylbut-3-en-2-yl)cyclohexanamine (3e): with A4, 24 h, obtained pale yellow

oil 34.9 mg; Isolated yield: 76%; 92% ee; [a]p?® = -66.1 (c = 1.0, CHCI3);

/O The enantiomeric excess was determined by HPLC on Chiralpak AD-H

/\i'\t column, hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV

Ph Me detection at 254 nm, tr = 11.0 min (major), 12.1 min (minor); "H NMR
(400 MHz, CDCls) & 7.49-7.37 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.44 (d, J = 15.9
Hz, 1H), 6.07 (dd, J = 15.9, 8.1 Hz, 1H), 3.59-3.52 (m, 1H), 2.55-2.48 (m, 1H), 2.01-1.97 (m,
1H), 1.84-1.58 (m, 3H), 1.69 (br, s, 1H), 1.26-0.98 (m, 9H) ppm; 1*C NMR (100 MHz, CDCl3) &
137.1, 134.8, 129.3, 128.5, 127.2, 126.2, 53.5, 52.5, 34.4, 33.2, 26.1, 25.3, 25.0, 22.5 ppm.

HRMS (ESI) calculated [M+Na]* for CisH2sNNa = 252.1723, found: 252.1722.

(S,E)-N-(furan-2-yImethyl)-4-phenylbut-3-en-2-amine (3f): with A4, 24 h, obtained pale
—  Yyellow oil 45.5 mg; Isolated yield: 99%; 99% ee; [a]p?® = -49.2 (c = 1.0,

O~ CHCI3); The enantiomeric excess was determined by HPLC on Chiralpak

OD-H column, hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV

/\)\ detection at 254 nm, tr = 17.0 min (minor), 20.0 min (major); "H NMR (400

Ph Me  MHz, CDCls) & 7.40-7.36 (m, 3H), 7.33-7.30 (m, 2H), 7.25-7.21 (m, 1H),
6.49 (d, J = 15.9 Hz, 1H), 6.31 (dd, J = 3.1, 1.9 Hz,1H), 6.16 (dd, J = 3.1, 0.5 Hz, 1H), 6.07 (dd,
J=15.9, 8.1 Hz, 1H), 3.83 (d, J = 14.4 Hz, 1H), 3.73 (d, J = 14.4 Hz, 1H), 3.42-3.35 (m, 1H),



1.26 (d, J = 6.4 Hz, 3H) ppm; '*C NMR (100 MHz, CDCls) 5 153.9, 141.8, 137.0, 133.7, 130.5,
128.5, 127.4, 126.3, 110.1, 106.8, 55.3, 43.8, 22.0 ppm; HRMS (ESI) calculated [M+H]* for
CisH1sNO = 228.1383, found: 228.1380.

(S,E)-N-(2-(cyclohex-1-en-1-yl)ethyl)-4-phenylbut-3-en-2-amine (3g): with A4, 24 h,

obtained pale yellow oil 50.9 mg; Isolated yield: 99%; 96% ee; [a]p?® = -66.1

(c = 1.0, CHCIs); The enantiomeric excess was determined by HPLC on

Chiralpak AD-H column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min,

HN UV detection at 254 nm, tr = 11.0 min (minor), 11.6 min (major); "H NMR

Ph/\/'\Me (400 MHz, CDCl3) & 7.39-7.36 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m,

1H), 6.46 (d, J = 15.9 Hz, 1H), 6.07 (dd, J = 15.9, 8.0 Hz, 1H), 5.48-5.45 (m, 1H), 3.38-3.31 (m,

1H), 2.74-2.59 (m, 2H), 2.14 (t, J = 6.9 Hz, 2H), 2.01-1.97 (m, 2H), 1.92-1.88 (m, 2H), 1.64-

1.51 (m, 4H), 1.46 (br, s, 1H), 1.24 (d, J = 6.5 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) 137.1,

135.4, 134.4, 129.7, 128.5, 127.2, 126.2, 122.8, 56.2, 45.2, 38.4, 28.1, 25.2, 22.9, 22.4, 22.1
ppm; HRMS (ESI) calculated [M+H]* for CisH26N = 256.2060, found: 256.2057.

(S,E)-N-allyl-4-phenylbut-3-en-2-amine (3h): with A4, 24 h, obtained pale yellow oil 29.1 mg;

Z Isolated yield: 78%; > 99% ee; [a]p?®® = -60.4 (c = 1.0, CHCI3); The

( enantiomeric excess was determined by HPLC on Chiralpak OJ-H column,

. ' hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254

Ph Me  m, tr = 11.9 min (major), 12.7 min (minor); '"H NMR (400 MHz, CDCls) &

7.39-7.37 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.46 (d, J = 15.9 Hz, 1H), 6.06 (dd, J
=15.9, 8.1 Hz, 1H), 5.97-5.87 (m, 1H), 5.20-5.15 (m, 1H), 5.12-5.08 (m, 1H), 3.44-3.36 (m, 1H),
3.34-3.28 (m, 1H), 3.24-3.18 (m, 1H), 1.86 (br, s, 1H), 1.26 (d, J = 6.5 Hz, 3H) ppm; '*C NMR
(100 MHz, CDCIs) 6 137.0, 136.8, 133.9, 130.1, 128.5, 127.3, 126.2, 115.9, 55.6, 50.0, 22.0
ppm; HRMS (ESI) calculated [M+Na]* for CisH17NNa = 210.1253, found: 210.1258.

(2S,E)-4-phenyl-N-((tetrahydrofuran-2-yl)methyl)but-3-en-2-amine (3i): with A4, 24 h,
obtained pale yellow oil 46.4 mg; Isolated yield: 99%; 99% ee; dr = 1:1;

© [a]p?® = -53.1 (c = 1.0, CHCIs); The enantiomeric excess was determined

NH by HPLC on Chiralpak AD-H column, hexane: isopropanol = 99:1, flow rate
Ph/\)\Me = 0.6 mL/min, UV detection at 254 nm, tr1 = 15.3 min (major), 16.9 min
(minor), trz = 19.8 min (minor), 21.2 min (major); 3i: *H NMR (400 MHz,

CDCls) 8 7.39-7.37 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.50 (d, J = 5.7 Hz, 1H), 6.08
(dd, J = 8.1, 3.2 Hz, 1H), 4.08-3.98 (m, 1H), 3.88-3.82 (m, 1H), 3.78-3.72 (m, 1H), 3.45-3.38
(m, 1H), 2.77 (dd, J = 11.9, 3.4 Hz, 1H), 2.68 (d, J = 1.9 Hz, 1H), 2.02-1.84 (m, 3H), 1.58-1.46
(m, 1H), 1.29 (d, J = 3.3 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) 5 136.9, 133.7, 130.4, 128.5,
127.3, 126.3, 78.5, 67.9, 56.8, 52.3, 29.4, 25.7, 21.9 ppm; 3i": *H NMR (400 MHz, CDCls) &
7.39-7.37 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.46 (d, J = 5.7 Hz, 1H), 6.12 (dd, J =

8.1, 3.2 Hz, 1H), 4.08-3.98 (m, 1H), 3.88-3.82 (m, 1H), 3.78-3.72 (m, 1H), 3.45-3.38 (m, 1H),



2.70 (s, 1H), 2.58 (dd, J = 11.9, 8.5 Hz, 1H) , 2.02-1.84 (m, 3H), 1.58-1.46 (m, 1H), 1.27 (d, J
= 3.3 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) & 136.9, 133.7, 130.2, 128.5, 127.3, 126.3,
77.9, 67.9, 56.2, 51.7, 29.3, 25.7, 21.8 ppm; HRMS (ESI) calculated [M+H]* for CisH22NO =
232.1696, found: 232.1693.

(S,E)-N',N'-dimethyl-N2-(4-phenylbut-3-en-2-yl)ethane-1,2-diamine (3j): with A4, 24 h,

I\I/Ie obtained pale yellow oil 42.0 mg; Isolated yield: 96%; 97% ee; [a]p?® = -

N

Me ] 71.1 (c = 1.0, CHCIs); The enantiomeric excess was determined by

(converting it to compound Bz-3j) HPLC on Chiralpak AS-H column,
hexane: isopropanol = 90:10, flow rate = 0.5 mL/min, UV detection at 254
Ph/\/LMe nm, tr = 43.1 min (major), 50.8 min (minor); '"H NMR (400 MHz, CDCI3) &
7.39-7.37 (m, 2H), 7.32-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.47 (d, J = 15.9 Hz, 1H), 6.08 (dd, J
=15.9, 8.0 Hz, 1H), 3.39-3.32 (m, 1H), 2.78-2.62 (m, 2H), 2.46-2.43 (m, 3H), 2.22 (s, 6H), 1.27
(d, J=6.5Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3) & 137.0, 134.0, 130.0, 128.5, 127.3, 126.2,
59.0, 56.5,45.4,44.7,22.0 ppm; HRMS (ESI) calculated [M+H]* for C14H23N2 = 219.1856, found:
219.1856.

(S,E)-N-benzyl-4-phenylbut-3-en-2-amine (3k): with A4, 24 h, obtained pale yellow oil 43.3
pn MY Isolated yield: 91%; 95% ee; [a]p® = -99.5 (c = 1.0, CHCI3); The
) enantiomeric excess was determined by HPLC on Chiralpak AD-H column,

/\/L hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV detection at 254

Ph Meé  nm, tr = 1.3 min (maijor), 12.2 min (minor); '"H NMR (400 MHz, CDCls) &
7.40-7.38 (m, 2H), 7.33-7.30 (m, 6H), 7.27-7.20 (m, 2H), 6.48 (d, J = 15.9 Hz, 1H), 6.11 (dd, J
=15.9, 8.0 Hz, 1H), 3.85 (d, J=13.1 Hz, 1H) 3.73 (d, J = 13.1 Hz, 1H), 3.44-3.37 (m, 1H), 1.27
(d, J=6.5 Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3) & 140.5, 137.1, 134.2, 130.1, 128.5, 128.4,
128.1, 127.3, 126.9, 126.3, 55.5, 51.5, 22.1 ppm; HRMS (ESI) calculated [M+Nal]* for

Ci7Hi9NNa = 260.1410, found: 260.1405.

methyl (S,E)-(4-phenylbut-3-en-2-yl)glycinate (3I): with A3, 48 h, obtained pale yellow oil

MeO. O 35.1 mg; Isolated yield: 80%; > 99% ee; [a]p?® = -154.7 (c = 1.0, CHCI3);

:/l/ The enantiomeric excess was determined by HPLC on Chiralpak AD-H

HN column, hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection

Ph/\/LMe at 254 nm, tr = 27.2 min (major), 28.4 min (minor); '"H NMR (400 MHz,

CDCI3) d 7.38-7.35 (m, 2H), 7.32-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.45 (d, J = 15.8 Hz, 1H),

6.01 (dd, J = 15.8, 8.2 Hz, 1H), 3.69 (s, 3H), 3.42 (d, J = 3.1 Hz, 2H), 3.39-3.32 (m, 1H), 2.17

(br, s, 1H), 1.27 (d, J = 6.5 Hz, 3H) ppm; '3C NMR (100 MHz, CDClI3) & 173.2, 136.8, 133.2,

130.7, 128.5, 127.5, 126.3, 56.2, 51.8, 48.4, 22.0 ppm; HRMS (ESI) calculated [M+H]* for
Ci13H1sNO2 = 220.1332, found: 220.1331.



(S,E)-4-phenyl-N-((R)-1-phenylethyl)but-3-en-2-amine (3m): with A4, 48 h, obtained pale
yellow oil 28.2 mg; Isolated yield: 56%; > 20:1 dr; [a]o?® = -55.3 (c = 1.0,
CHCI3); "TH NMR (400 MHz, CDCl3) & 7.34-7.27 (m, 8H), 7.25-7.19 (m,
/\)\ 2H), 6.42 (d, J = 15.9 Hz, 1H), 6.07 (dd, J = 15.9, 7.7 Hz, 1H), 3.95-3.90
Ph Me  (m, 1H), 3.38-3.31 (m, 1H), 1.76 (br, s, 1H), 1.37 (d, J = 6.6 Hz, 3H), 1.22
(d, J=6.4 Hz, 3H) ppm; '*C NMR (100 MHz, CDCIs)  145.8, 137.1, 134.6, 129.2, 128.5, 127.2,
126.8, 126.5, 126.2, 54.8, 53.0, 23.7, 21.2 ppm; HRMS (ESI) calculated [M+Na]* for C1sH2:NNa
= 274.1566, found: 274.1566.

Ph

(S,E)-N-(4-phenylbut-3-en-2-yl)aniline (3n): with A3, 24 h, obtained colorless oil 34.7 mg;

Isolated vyield: 78%; 86% ee; [a]p?® = -80.6 (c = 1.0, CHCI3); The

/© enantiomeric excess was determined by HPLC on Chiralpak OD-H
Ph/\ilil\Me Zzltir;:;nhaingj:n:ofrofi:oé =.95:5,.flow rate = 1.0. mL./r1nin, uv
, IR .6 min (major), 13.4 min (minor); '"H NMR

(400 MHz, CDClz) 6 7.36-7.34 (m, 2H), 7.30-7.27 (m, 2H), 7.22-7.13 (m, 3H), 6.70-6.63 (m, 3H),
6.57 (d, J = 16.0 Hz, 1H), 6.21 (dd, J = 16.0, 5.8 Hz, 1H), 4.17-4.11 (m, 1H), 1.40 (d, J = 6.6
Hz, 3H) ppm; *C NMR (100 MHz, CDCls) & 147.4, 136.9, 133.2, 129.2, 129.1, 128.5, 127.3,
126.3, 117.3, 113.4, 50.8, 22.1 ppm; HRMS (ESI) calculated [M+Na]* for Ci6Hi17NNa = 246.1253,

found: 246.1253.

(S,E)-4-methyl-N-(4-phenylbut-3-en-2-yl)aniline (30): with A4, 48 h, obtained reddish orange
Me oil 10.8 mg (or with A3, 36 h, obtained reddish orange oil 43.9 mg);
/©/ Isolated yield: 23% (or 93%); 93% (or 73%) ee; [a]p?® = -99.5 (c =
HN 1.0, CHCI3); The enantiomeric excess was determined by HPLC on
Ph/\/LMe Chiralpak AD-H column, hexane: isopropanol = 95:5, flow rate = 0.5
mL/min, UV detection at 254 nm, tr = 14.6 min (major), 16.5 min (minor); '"H NMR (400 MHz,
CDCl3) 6 7.36-7.34 (m, 2H), 7.31-7.27 (m, 2H), 7.22-7.18 (m, 1H), 6.97 (d, J = 8.2 Hz, 2H),
6.59-6.55 (m, 3H), 6.21 (dd, J = 16.0, 5.9 Hz, 1H), 4.14-4.08 (m, 1H), 2.22 (s, 3H), 1.39 (d, J =
6.6 Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3) & 145.1, 136.9, 133.4, 129.6, 129.1, 128.5, 127.3,
126.5, 126.3, 113.6, 51.1, 22.1, 20.4 ppm; HRMS (ESI) calculated [M+Na]* for Ci7HisNNa =
260.1410, found: 260.1405.

(S,E)-4-bromo-N-(4-phenylbut-3-en-2-yl)aniline (3p): with A3, 36 h, obtained reddish orange
gr Oil 29.2 mg; Isolated yield: 48%; 92% ee; [a]p?® = -111.6 (c = 1.0,

/©/ CHCIs); The enantiomeric excess was determined by HPLC on

HN Chiralpak OD-H column, hexane: isopropanol = 95:5, flow rate = 1.0
Ph/\/LMe mL/min, UV detection at 254 nm, tr = 13.5 min (minor), 17.2 min
(major); '"H NMR (400 MHz, CDCls) & 7.35-7.32 (m, 2H), 7.31-7.27 (m, 2H), 7.24-7.19 (m, 3H),
6.56-6.49 (m, 3H), 6.16 (dd, J = 16.0, 5.8 Hz, 1H), 4.12-4.05 (m, 1H), 3.75 (br, s, 1H), 1.40 (d,
J = 6.7 Hz, 3H) ppm; *C NMR (100 MHz, CDCls) 5 146.3, 136.7, 132.5, 131.8, 129.5, 128.5,



127.5, 126.3, 114.9, 108.8, 50.9, 22.0 ppm; HRMS (ESI) calculated [M+H]* for C1sH17BrN =
302.0539, found: 302.0524.

(S,E)-4-(4-phenylbut-3-en-2-yl)thiomorpholine (3q): with A4, 24 h, obtained colorless oil 42.9
S mg; Isolated yield: 92%; 96% ee; [a]p?® = -59.0 (c = 1.0, CHCIs); The

E ] enantiomeric excess was determined by HPLC on Chiralpak OD-H column,
/\)N\ hexane: isopropanol = 90:10, flow rate = 0.5 mL/min, UV detection at 254

Ph Me  nm, tr = 8.7 min (minor), 9.7 min (major); "H NMR (400 MHz, CDCl3) & 7.39-
7.37 (m, 2H), 7.33-7.30 (m, 2H), 7.25-7.21 (m, 1H), 6.44 (d, J = 16.0 Hz, 1H), 6.21 (dd, J = 16.0,
7.2 Hz, 1H), 3.27-3.20 (m, 1H), 2.90-2.80 (m, 4H), 2.69 (t, J = 5.0 Hz, 4H), 1.25 (d, J = 6.7 Hz,
3H) ppm; 3C NMR (100 MHz, CDCls) & 136.9, 131.7, 130.9, 128.5, 127.4, 126.2, 62.7, 51.6,
28.3, 16.3 ppm; HRMS (ESI) calculated [M+Na]* for C14H19NNaS = 256.1130, found: 256.1130.

(S,E)-1-(4-phenylbut-3-en-2-yl)piperidine (3r): with A4, 24 h, obtained pale yellow oil 40.8 mg;
Isolated yield: 95%; 95% ee; [a]p®® = -55.7 (¢ = 1.0, CHCI3); The

(N\/I enantiomeric excess was determined by HPLC on Chiralpak OD-H column,
Ph/vM hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254
nm, tr = 8.6 min (minor), 9.8 min (major); "H NMR (400 MHz, CDCls3) 5 7.39-

7.37 (m, 2H), 7.32-7.29 (m, 2H), 7.24 -7.19 (m, 1H), 6.43 (d, J = 16.0 Hz, 1H), 6.24 (dd, J =
15.9, 8.0 Hz, 1H), 3.11-3.05 (m, 1H), 2.52-2.50 (m, 4H), 1.63-1.57 (m, 4H), 1.46-1.42 (m, 2H),
1.26 (d, J = 6.6 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) 5 137.2, 132.7, 130.5, 128.5, 127.2,
126.2, 63.0, 51.0, 26.2, 24.6, 17.7 ppm; HRMS (ESI) calculated [M+Na]* for CisH21NNa =

238.1566, found: 238.1568.

(S,E)-1-(4-phenylbut-3-en-2-yl)pyrrolidine (3s): with A4, 24 h, obtained pale yellow oil 36.7

mg; Isolated yield: 91%; 97% ee; [a]p?®® = -92.4 (¢ = 1.0, CHCI3); The

Q enantiomeric excess was determined by HPLC on Chiralpak OD-H column,

Ph/\/LMe hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV detection at 254 nm,

tr = 7.6 min (minor), 8.1 min (major); '"H NMR (400 MHz, CDClI3) & 7.38-7.36

(m, 2H), 7.32-7.28 (m, 2H), 7.23-7.19 (m, 1H), 6.47 (d, J = 15.9 Hz, 1H), 6.24 (dd, J=15.8, 8.6

Hz, 1H), 2.95-2.88 (m, 1H), 2.61-2.55 (m, 4H), 1.81-1.78 (m, 4H), 1.30 (d, J = 6.5 Hz, 3H) ppm;

3C NMR (100 MHz, CDCl3) & 137.1, 133.9, 129.6, 128.5, 127.2, 126.2, 63.1, 52.2, 23.3, 21.0
ppm; HRMS (ESI) calculated [M+Na]* for C1aH19NNa = 224.1410, found: 224.1410.

(S,E)-1-(4-phenylbut-3-en-2-yl)indoline (3t): with A3, 24 h, obtained pale yellow oil 43.6 mg;
Isolated yield: 87%; 97% ee; [a]p?® = -109.4 (¢ = 1.0, CHCIs); The

Q_> enantiomeric excess was determined by HPLC on Chiralpak OD-H column,

N hexane: isopropanol = 95:5, flow rate = 0.5 mL/min; UV detection at 254

Ph/\)\Me nm, tr = 13.8 min (major), 14.6 min (minor); '"H NMR (400 MHz, CDCls3) &
7.37-7.34 (m, 2H), 7.31-7.27 (m, 2H), 7.23-7.19 (m, 1H), 7.07-7.02 (m, 2H), 6.64-6.60 (m, 1H),



6.57-6.52 (m, 2H), 6.32 (dd, J = 16.1, 5.6 Hz, 1H), 4.39-4.33 (m, 1H), 3.46-3.36 (m, 2H), 2.95
(t, J = 8.4 Hz, 2H), 1.40 (d, J = 6.9 Hz, 3H) ppm; *C NMR (100 MHz, CDClI3) & 151.0, 136.9,
130.7,130.4, 130.3, 128.5, 127.4,127.2,126.3, 124 .4, 117.2,107.6, 52.2, 47.3, 28.2, 16.1 ppm;
HRMS (ESI) calculated [M+Na]* for CisHisNNa = 272.1410, found: 272.1412.

(S,E)-2-(4-phenylbut-3-en-2-yl)-1,2,3,4-tetrahydroisoquinoline (3u): with A4, 24 h, obtained

pale yellow oil 52.6 mg; Isolated yield: 99%; > 99% ee; [a]p% = -51.5 (c =

1.0, CHCI3); The enantiomeric excess was determined by HPLC on

Chiralpak OD-H column, hexane: isopropanol = 95:5, flow rate = 0.5

/\)\ mL/min, UV detection at 254 nm, tr = 11.0 min (minor), 14.5 min (major);

Ph Meé 14 NMR (400 MHz, CDCls) 5 7.41-7.39 (m, 2H), 7.34-7.30 (m, 2H), 7.24-

7.22 (m, 1H), 7.12-7.07 (m, 3H), 7.03-7.01 (m, 1H), 6.53 (d, J = 16.0 Hz, 1H), 6.30 (dd, J = 16.0,

7.9 Hz, 1H), 3.83-3.74 (m, 2H), 3.34-3.27 (m, 1H), 2.97-2.90 (m, 3H), 2.84-2.73 (m, 1H), 1.37

(d, J=6.6 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) & 137.0, 134.9, 134.4, 132.3, 130.9, 128.6,

128.5, 127.4, 126.8, 126.3, 126.0, 125.5, 61.9, 53.0, 47.3, 29.4, 17.9 ppm; HRMS (ESI)
calculated [M+Na]* for C1o0H21NNa = 286.1566, found: 286.1563.

(S,E)-2-(4-(4-phenylbut-3-en-2-yl)piperazin-1-yl)pyrimidine (3v): with A4, 48 h, obtained

(\ pale yellow oil 58.9 mg; Isolated yield: 99%; 95% ee; [a]p?® = -68.1 (c = 1.0,

NI _N CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak

\Nr AD-H column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV

[ :I detection at 254 nm, tr = 12.7 min (major), 15.2 min (minor); '"H NMR (400

N MHz, CDCls) & 8.29 (d, J = 4.7 Hz, 2H), 7.39-7.36 (m, 2H), 7.33-7.29 (m,

Ph/\/'\Me 2H), 7.24-7.20 (m, 1H), 6.49-6.45 (m, 2H), 6.22 (dd, J = 15.9, 8.0 Hz, 1H),

3.84 (t, J = 5.2 Hz, 4H), 3.16-3.09 (m, 1H), 2.68-2.58 (m, 4H), 1.30 (d, J =

6.6 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) 5 161.6, 157.7, 136.9, 132.1, 131.1, 128.6, 127 4,

126.3, 109.7, 62.6, 49.9, 43.9, 17.8 ppm; HRMS (ESI) calculated [M+Na]* for CisH22N4Na =
317.1737, found: 317.1730.

(S,E)-N-allyl-N-methyl-4-phenylbut-3-en-2-amine (3w): with A4, 24 h, obtained pale yellow
AN oil 33.2 mg; Isolated yield: 82%; 99% ee; [a]p?® =-49.2 (c = 1.0, CHCIz); The
\L _Me enantiomeric excess was determined by HPLC on Chiralpak OD-H column,

/\/L hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254 nm,
Ph Me = = 8.0 min (minor), 9.3 min (major); "H NMR (400 MHz, CDCls) & 7.39-7.36

(m, 2H), 7.33-7.28 (m, 2H), 7.24-7.20 (m, 1H), 6.45 (d, J = 16.0 Hz, 1H), 6.22 (dd, J = 16.0, 7.6

Hz, 1H), 5.93-5.83 (m, 1H), 5.20-5.11 (m, 2H), 3.34-3.27 (m, 1H), 3.19-3.13 (m, 1H), 3.09-3.03

(m, 1H), 2.25 (s, 3H), 1.25 (d, J = 6.7 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) & 137.2, 136.3,

131.9, 130.8, 128.5, 127.3, 126.3, 117.3, 60.4, 57.4, 37.7, 17.2 ppm; HRMS (ESI) calculated

[M+Na]* for Ci4H1sNNa = 224.1410, found: 224.1412.



(S,E)-N-benzyl-N-methyl-4-phenylbut-3-en-2-amine (3x): with A3, 24 h, obtained pale yellow
oil 44.2 mg; Isolated yield: 88%; 98% ee; [a]p?® =-91.9 (c = 1.0, CHCIz); The

_Me enantiomeric excess was determined by HPLC on Chiralpak OD-H column,

Ph

/\/L hexane: isopropanol = 90:10, flow rate = 1.0 mL/min, UV detection at 254

Ph Me  hm, tr = 5.0 min (minor), 6.0 min (major); "H NMR (400 MHz, CDCls) & 7.41-

7.39 (m, 2H), 7.36-7.30 (m, 6H), 7.26-7.21 (m, 2H), 6.47 (d, J = 16.1 Hz, 1H), 6.31 (dd, J = 16.0,

7.3 Hz, 1H), 3.65 (d, J = 13.2 Hz, 1H), 3.51 (d, J = 13.2 Hz, 1H), 3.39-3.32 (m, 1H), 2.22 (s,

3H), 1.30 (d, J = 6.7 Hz, 3H) ppm; *C NMR (100 MHz, CDCls) 5 139.8, 137.2, 132.0, 130.8,

128.9, 128.5, 128.2, 127.3, 126.8, 126.2, 60.4, 58.2, 37.9, 16.9 ppm; HRMS (ESI) calculated
[M+Na]* for C1sH21NNa = 274.1566, found: 274.1563.

(S,E)-N,N-dibenzyl-4-phenylbut-3-en-2-amine (3y): with A3, 24 h, obtained pale yellow oil
Ph Ph 34.6 mg; Isolated yield: 53%; 96% ee; [a]o?® = -193.7 (¢ = 1.0, CHCls); The
enantiomeric excess was determined by HPLC on Chiralpak OD-H column,
Ph/\/LMe hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV detection at 254
nm, tr = 7.6 min (major), 10.5 min (minor); '"H NMR (400 MHz, CDCls3) &
7.42-7.38 (m, 6H), 7.34-7.29 (m, 6H), 7.24-7.20 (m, 3H), 6.43 (d, J = 16.2 Hz, 1H), 6.32 (dd, J
=16.1, 6.6 Hz, 1H), 3.71 (d, J = 13.9 Hz, 2H), 3.59 (d, J = 13.9 Hz, 2H), 3.51-3.44 (m, 1H), 1.29
(d, J = 6.8 Hz, 3H) ppm; *C NMR (100 MHz, CDCl3) & 140.6, 137.3, 131.6, 130.9, 128.52,
128.50, 128.2, 127.2, 126.7, 126.2, 54.8, 53.7, 15.8 ppm; HRMS (ESI) calculated [M+Na]* for
C24H2sNNa = 350.1879, found: 350.1873.

(S,E)-N,N-diethyl-4-phenylbut-3-en-2-amine (3z): with A3, 36 h, obtained pale yellow oil 11.0
Me mg; Isolated yield: 27%; 96% ee; [a]p%® = -26.8 (¢ = 1.0, CHCIz); The
N/\Me enantiomeric excess was determined by HPLC on Chiralpak OJ-H

column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV

Ph/\)\Me detection at 254 nm, tr = 7.7 min (minor), 8.0 min (major); '"H NMR (400
MHz, CDCls) 8 7.39-7.37 (m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.44 (d, J = 16.0 Hz,
1H), 6.24 (dd, J = 16.0, 7.5 Hz, 1H), 3.50-3.43 (m, 1H), 2.69-2.53 (m, 4H), 1.24 (d, J = 6.6 Hz,
3H), 1.06 (t, J = 7.2 Hz, 6H) ppm; *C NMR (100 MHz, CDCls) & 137.2, 133.0, 130.0, 128.5,
127.2, 126.2, 57.5, 43.4, 17.4, 12.8 ppm; HRMS (ESI) calculated [M+Na]* for C14H2:NNa =

226.1566, found: 226.1568.

(S,E)-N-methyl-N-(4-phenylbut-3-en-2-y)aniline (3aa): with A3, 36 h, obtained pale yellow
Me\N,Ph oil 10.4 mg; Isolated yield: 22%; 90% ee; [a]p?® = -169.9 (c = 1.0, CHCl3);

The enantiomeric excess was determined by HPLC on Chiralpak OJ-H

Ph/vMe column, hexane: isopropanol = 95:5, flow rate = 1.0 mL/min, UV detection
at 254 nm, tr = 11.7 min (major), 15.0 min (minor); *H NMR (400 MHz, CDClz) & 7.38-7.35 (m,
2H), 7.32-7.20 (m, 5H), 6.86-6.83 (m, 2H), 6.75-6.71 (m, 1H), 6.48 (dd, J = 16.2, 1.9 Hz, 1H),

6.30 (dd, J = 16.2, 4.4 Hz, 1H), 4.69-4.62 (m, 1H), 2.79 (s, 3H), 1.37 (d, J = 6.8 Hz, 3H) ppm;



13C NMR (100 MHz, CDCls) & 150.0, 137.1, 131.3, 130.0, 129.2, 128.6, 127.4, 126.3, 116.8,
113.4,54.9, 31.7, 16.2 ppm; HRMS (ESI) calculated [M+Na]* for C17H1sNNa = 260.1410, found:
260.1411.

(S,E)-N-(furan-2-ylmethyl)-4-(2-methoxyphenyl)but-3-en-2-amine (3ab): with A4, 24 h,
obtained pale yellow oil 51.5 mg; Isolated yield: 99%; > 99% ee; [a]p%®

Oz =-114.1 (¢ = 1.0, CHCIs); The enantiomeric excess was determined by
HPLC on Chiralpak OJ-H column, hexane: isopropanol = 99:1, flow rate

OM NH
© . = 0.5 mL/min, UV detection at 254 nm, tr = 27.5 min (major), 32.5 min

Me " (minor); "H NMR (400 MHz, CDCls) & 7.46 (dd, J = 7.6, 1.8 Hz, 1H),

7.36 (dd, J = 1.9, 0.9 Hz, 1H), 7.23-7.19 (m, 1H), 6.94-6.90 (m, 1H),

6.87 (dd, J=8.2, 1.1 Hz, 1H), 6.81 (d, J = 16.0 Hz, 1H), 6.31 (dd, J = 3.2, 1.8 Hz, 1H), 6.17 (dd,

J=3.2,0.8 Hz, 1H), 6.07 (dd, J = 16.0, 8.2 Hz, 1H), 3.85 (s, 3H), 3.83 (d, J = 14.7 Hz, 1H),

3.74 (d, J = 14.4 Hz, 1H), 3.43-3.36 (m, 1H), 1.26 (d, J = 6.4 Hz, 3H) ppm; '*C NMR (100 MHz,

CDCI3) 5 156.6, 154.1, 141.7, 134.3, 128.4, 126.7, 126.0, 125.2, 120.6, 110.8, 110.0, 106.8,

55.7, 55.4, 43.8, 22.1 ppm; HRMS (ESI) calculated [M+H]* for C16H20NO2 = 258.1489, found:
258.1484.

(S,E)-N-(furan-2-yImethyl)-4-(3-methoxyphenyl)but-3-en-2-amine (3ac): with A4, 24 h,

obtained pale yellow oil 51.0 mg; Isolated yield: 99%; > 99% ee;

Oz [a]p?® = -104.0 (c = 1.0, CHCI3); The enantiomeric excess was

determined by HPLC on Chiralpak AD-H column, hexane:

isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254

Me nm, tr = 28.0 min (major), 29.9 min (minor); *H NMR (400 MHz,

CDCI3) 6 7.36 (dd, J = 1.9, 0.9 Hz, 1H), 7.23 (t, J = 7.9 Hz, 1H),

6.99-6.96 (M, 1H), 6.93-6.92 (m, 1H), 6.79 (ddd, J = 8.2, 2.6, 0.9 Hz, 1H), 6.46 (d, J = 15.9 Hz,

1H), 6.31 (dd, J = 3.1, 1.9 Hz, 1H), 6.16 (dd, J = 3.2, 0.8 Hz, 1H), 6.07 (dd, J = 15.9, 8.1 Hz,

1H), 3.83 (d, J = 14.4 Hz, 1H), 3.82 (s, 3H), 3.74 (d, J = 14.4 Hz, 1H), 3.42-3.35 (m, 1H), 1.88

(br, s, 1H), 1.26 (d, J = 6.4 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) & 159.8, 153.8, 141.8,

138.4, 133.9, 130.4, 129.5, 119.0, 113.2, 111.4, 110.1, 106.8, 55.2, 43.7, 21.9 ppm; HRMS
(ESI) calculated [M+H]* for C16H20NO2 = 258.1489, found: 258.1481.

MeO NS

(S,E)-N-(furan-2-ylmethyl)-4-(4-methoxyphenyl)but-3-en-2-amine (3ad): with A4, 24 h,
— obtained pale yellow oil 51.5 mg; Isolated yield: 99%; > 99% ee;

N [a]p?® = -159.0 (c = 1.0, CHCI3); The enantiomeric excess was
NH determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254
nm, tr = 33.8 min (major), 35.4 min (minor); "H NMR (400 MHz,
MeO CDCl3) 8 7.36 (dd, J = 2.0, 0.8 Hz, 1H), 7.34-7.30 (m, 2H), 6.88-

6.84 (m, 2H), 6.43 (d, J = 15.9 Hz, 1H), 6.31 (dd, J = 3.2, 1.8 Hz, 1H), 6.16 (dd, J = 3.1, 0.8 Hz,

X Me



1H), 5.93 (dd, J = 15.8, 8.2 Hz, 1H), 3.83 (d, J = 13.2 Hz, 1H ), 3.81 (s, 3H), 3.73 (d, J = 14.4
Hz, 1H), 3.39-3.33 (m, 1H), 1.86 (br, s, 1H), 1.25 (d, J = 6.4 Hz, 3H) ppm; *C NMR (100 MHz,
CDClz) 6 159.0, 153.9, 141.8, 131.4, 130.0, 129.7, 127.4, 113.9, 110.1, 106.8, 55.33, 55.29,
43.8,22.1 ppm; HRMS (ESI) calculated [M+Na]* for C16H1sNNaO2 = 280.1308, found: 280.1310.

(S,E)-4-(4-fluorophenyl)-N-(furan-2-ylmethyl)but-3-en-2-amine (3ae): with A4, 24 h,

obtained pale yellow oil 49.1 mg; Isolated yield: 99%; > 99% ee;

oz [a]p?® = -137.4 (c = 1.0, CHCI3); The enantiomeric excess was

determined by HPLC on Chiralpak OJ-H column, hexane:

NH isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254 nm,

Me  tz = 25.0 min (major), 27.4 min (minor); 'TH NMR (400 MHz, CDCls)

F 0 7.37-7.32 (m, 3H), 7.03-6.97 (m, 2H), 6.45 (d, J = 15.8 Hz, 1H),

6.31 (dd, J = 3.1, 1.9 Hz, 1H), 6.16 (dd, J = 3.2, 0.8 Hz, 1H), 5.99 (dd, J = 15.8, 8.1 Hz, 1H),

3.82(d, J=14.4 Hz, 1H), 3.73 (d, J = 14.4 Hz, 1H), 3.41-3.34 (m, 1H), 1.83 (br, s, 1H), 1.25 (d,

J=6.4 Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3) 8 162.1 (d, J = 246.5 Hz), 153.8, 141.8, 133.4

(d,J=2.2Hz),133.1(d, J=3.2 Hz), 129.3, 127.7 (d, J = 7.9 Hz), 115.4 (d, J = 21.4 Hz), 110.1,

106.8, 55.2, 43.8, 22.0 ppm; '*F NMR (376 MHz, CDCl3) 5 -114.82 ppm; HRMS (ESI) calculated
[M+Na]* for C1sH16FNNaO = 268.1108, found: 268.1103.

(S,E)-N-(furan-2-yImethyl)-4-(4-(trifluoromethyl)phenyl)but-3-en-2-amine (3af): with A4,

- 24 h, obtained pale yellow oil 59.2 mg; Isolated yield: 99%; 96%

ee; [a]p?® = -99.8 (c = 1.0, CHCI3); The enantiomeric excess was

NH determined by HPLC on Chiralpak AS-H column, hexane:

N isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254

nm, tr = 11.5 min (major), 13.0 min (minor); '"H NMR (400 MHz,

CDCl3) 8 7.56 (d, J = 8.2 Hz, 2H), 7.46 (d, J = 8.2 Hz, 2H), 7.37

(dd, J=1.9, 0.8 Hz, 1H), 6.52 (d, J = 15.9 Hz, 1H), 6.31 (dd, J = 3.2, 1.8 Hz, 1H), 6.21-6.15 (m,

2H), 3.82 (d, J = 14.5 Hz, 1H), 3.74 (d, J = 14.5 Hz, 1H), 3.45-3.38 (m, 1H), 1.82 (br, s, 1H),

1.27 (d, J = 6.5 Hz, 3H) ppm; '*C NMR (100 MHz, CDCl3) & 153.7, 141.8, 140.5 (q, J = 1.6 Hz),

136.5, 129.11 (q, J = 32.2 Hz), 129.09, 126.4, 125.5 (q, J = 3.9 Hz), 124.2 (q, J = 270.5 Hz),

110.1, 106.9, 55.1, 43.8, 21.8 ppm; '°F NMR (376 MHz, CDClI3) d -62.36 ppm; HRMS (ESI)
calculated [M+H]* for C16H17FsNO = 296.1257, found: 296.1250.

FsC

(S,E)-4-(3-((furan-2-ylmethyl)amino)but-1-en-1-yl)-N,N-dimethylaniline (3ag): with A4, 24 h,
= obtained pale yellow oil 49.8 mg; Isolated yield: 92%; > 99% ee;

SN~ [a]o?® = -167.1 (c = 1.0, CHCIs); The enantiomeric excess was
NH determined by HPLC on Chiralpak AD-H column, hexane:
X isopropanol = 99:1, flow rate = 0.6 mL/min, UV detection at 254

nm, tr = 29.8 min (minor), 32.1 min (major); "H NMR (400 MHz,
MexN CDCls) 6 7.36 (dd, J= 1.9, 0.8 Hz, 1H), 7.29-7.27 (m, 2H), 6.70-



6.67 (m, 2H), 6.39 (d, J = 15.8 Hz, 1H), 6.31 (dd, J = 3.2, 1.9 Hz, 1H), 6.16 (dd, J = 3.1, 0.8 Hz,
1H), 5.85 (dd, J = 15.8, 8.2 Hz, 1H), 3.83 (d, J = 14.4 Hz, 1H), 3.73 (d, J = 14.4 Hz, 1H), 3.38-
3.31 (m, 1H), 2.95 (s, 6H), 2.24 (br, s, 1H), 1.25 (d, J = 6.4 Hz, 3H) ppm; "*C NMR (100 MHz,
CDCls) 6 153.9, 150.0, 141.7, 130.6, 129.1, 127.2, 125.4, 112.5, 110.0, 106.8, 55.5, 43.6, 40.6,
22.1 ppm; HRMS (ESI) calculated [M+H]* for C17H23N20 = 271.1805, found: 271.1805.

(S,E)-4-(furan-2-yl)-N-(furan-2-ylmethyl)but-3-en-2-amine (3ah): with A4, 36 h, obtained
__ pale yellow oil 37.0 mg; Isolated yield: 85%; 96% ee; [a]p?® =-124.5 (c

O~ = 1.0, CHCIs3); The enantiomeric excess was determined by HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 95:5, flow rate = 0.5

NH mL/min, UV detection at 254 nm, tr = 19.1 min (major), 24.9 min (minor);

Me 'H NMR (400 MHz, CDCls) & 7.36 (dd, J = 1.9, 0.9 Hz, 1H), 7.34 (d, J =
1.8 Hz, 1H), 6.36 (dd, J = 3.3, 1.8 Hz, 1H), 6.34-6.30 (m, 2H), 6.21 (d, J

= 3.2 Hz, 1H), 6.16 (dd, J = 3.2, 0.8 Hz, 1H), 6.02 (dd, J = 15.8, 8.0 Hz, 1H), 3.82 (d, J = 14.5
Hz, 1H), 3.72 (d, J = 14.4 Hz, 1H), 3.37-3.30 (m, 1H), 1.24 (d, J = 6.5 Hz, 3H) ppm; '*C NMR
(100 MHz, CDCls) d 154.0, 152.6, 141.8, 141.7, 132.5, 118.9, 111.2, 110.1, 107.2, 106.8, 54.9,

43.8, 22.0 ppm; HRMS (ESI) calculated [M+H]* for C13H1sNO2 = 218.1176, found: 218.1177.

0\
\ |

(S,E)-4-cyclohexyl-N-(furan-2-yImethyl)but-3-en-2-amine (3ai): with A4, 24 h, obtained pale
yellow oil 45.4 mg; Isolated yield: 97%; 96% ee; [a]p?® = -51.0 (c = 1.0,

N7 CHCI3); The enantiomeric excess was determined by HPLC on
Chiralpak AD-H column, hexane: isopropanol = 95:5, flow rate = 0.5
NH
™ mL/min, UV detection at 220 nm, tr = 8.7 min (major), 9.4 min (minor);
Me

'H NMR (400 MHz, CDClz) 8 7.34 (dd, J = 1.9, 0.9 Hz, 1H), 6.30 (dd, J
=3.2,1.8 Hz, 1H), 6.13 (dd, J = 3.1, 0.9 Hz, 1H), 5.48 (dd, J = 15.4, 6.6
Hz, 1H), 5.24-5.18 m, 1H), 3.77 (d, J = 14.5 Hz, 1H), 3.67 (d, J = 14.4 Hz, 1H), 3.16-3.09 (m,
1H), 1.99-1.90 (m, 1H), 1.74-1.69 (m, 4H), 1.67-1.64 (m, 1H), 1.29-1.16 (m, 3H), 1.14 (d, J =
6.4 Hz, 3H), 1.11-1.02 (m, 2H) ppm; *C NMR (100 MHz, CDClz) & 154.2, 141.6, 137.9, 130.9,
110.0, 106.6, 55.1, 43.6, 40.4, 33.1, 33.0, 26.2, 26.0, 22.1 ppm; HRMS (ESI) calculated [M+H]*
for C1sH22aNO = 234.1852, found: 234.1853.

(S,E)-N-(furan-2-ylmethyl)-6-phenylhex-3-en-2-amine (3aj): with A4, 24 h, obtained pale
yellow oil 51.0 mg; Isolated yield: 99%; 99% ee; [a]o?® = -41.1 (c = 1.0,

Oz CHCIz); The enantiomeric excess was determined by HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 95:5, flow rate = 0.5
NH
W mL/min, UV detection at 220 nm, tr = 17.6 min (minor), 18.7 min
Ph

Me (major); *H NMR (400 MHz, CDCls) & 7.34 (dd, J = 1.9, 0.9 Hz, 1H),
7.29-7.25 (m, 2H), 7.19-7.15 (m, 3H), 6.29 (dd, J = 3.1, 1.9 Hz, 1H), 6.10 (dd, J = 3.2, 0.7 Hz,
1H), 5.55 (dt, J = 15.2, 6.6 Hz, 1H), 5.27 (ddt, J = 15.4, 8.1, 1.4 Hz, 1H), 3.69 (d, J = 14.4 Hz,
1H), 3.60 (d, J = 14.4 Hz, 1H), 3.17-3.10 (m, 1H), 2.76-2.65 (m, 2H), 2.39-2.33 (m, 2H), 1.12



(d, J = 6.4 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) 5 154.2, 141.8, 141.6, 134.6, 130.7, 128.5,
128.3, 125.8, 110.0, 106.6, 54.9, 43.6, 35.8, 34.0, 22.0 ppm; HRMS (ESI) calculated [M+H]*
for C17H22NO = 256.1696, found: 256.1691.

(S,E)-4-(4-(2-methoxyphenyl)but-3-en-2-yl)morpholine (3ak): with A4, 24 h, obtained pale
0] yellow oil 49.5 mg; Isolated yield: 99%; > 99% ee; [a]p?® =-61.6 (c = 1.0,

[ :I CHCI3); The enantiomeric excess was determined by HPLC on

QMe . N Chiralpak OD-H column, hexane: isopropanol = 99:1, flow rate = 0.5
Me  mL/min, UV detection at 254 nm, tr = 22.1 min (minor), 24.2 min (major);

'H NMR (400 MHz, CDClz) & 7.44 (dd, J = 7.6, 1.7 Hz, 1H), 7.23-7.19

(m, 1H), 6.93-6.89 (m, 1H), 6.86 (dd, J = 8.2, 1.2 Hz, 1H), 6.79 (d, J = 16.0 Hz, 1H), 6.17 (dd,
J = 16.0, 8.3 Hz, 1H), 3.84 (s, 3H), 3.73 (t, J = 4.7 Hz, 4H), 3.06-2.99 (m, 1H), 2.62-2.52 (m,
4H), 1.26 (d, J = 6.6 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) d 156.5, 132.5, 128.5, 126.6,
125.9, 125.8, 120.6, 110.9, 67.2, 63.6, 55.4, 50.8, 17.9 ppm; HRMS (ESI) calculated [M+H]*

for C1sH22NO2 = 248.1645, found: 248.1641.

(S,E)-4-(4-(3-methoxyphenyl)but-3-en-2-yl)morpholine (3al): with A4, 24 h, obtained pale
0 yellow oil 49.5 mg; Isolated yield: 99%; 98% ee; [a]p?® = -58.7 (c
[ ] = 1.0, CHCIs); The enantiomeric excess was determined by
N HPLC on Chiralpak AD-H column, hexane: isopropanol = 99:1,
MeO X Me flow rate = 0.5 mL/min, UV detection at 254 nm, tr = 21.2 min
(major), 24.6 min (minor); *H NMR (400 MHz, CDCls) & 7.23 (t, J
=7.9 Hz, 1H), 6.96 (d, J = 7.7 Hz, 1H), 6.92-6.91 (m, 1H), 6.79 (dd, J = 8.2, 2.4 Hz, 1H), 6.44
(d, J = 15.9 Hz, 1H), 6.17 (dd, J = 15.9, 8.2 Hz, 1H), 3.81 (s, 3H), 3.73 (t, J = 4.7 Hz, 4H), 3.06-
2.99 (m, 1H), 2.61-2.52 (m, 4H), 1.26 (d, J = 6.5 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) &
159.8, 138.3,132.3, 131.1, 129.5, 118.9, 113.2, 111.4, 67.1, 63.0, 55.1, 50.7, 17.6 ppm; HRMS
(ESI) calculated [M+H]* for C1sH22NO2 = 248.1645, found: 248.1637.

(S,E)-4-(4-(4-methoxyphenyl)but-3-en-2-yl)morpholine (3am): with A4, 24 h, obtained pale

O yellow oil 49.3 mg; Isolated yield: 99%; > 99% ee; [a]p?® = -80.8

E j (c = 1.0, CHCI3); The enantiomeric excess was determined by

A N HPLC on Chiralpak OJ-H column, hexane: isopropanol = 95:5,

Me  flow rate = 1.0 mL/min, UV detection at 254 nm, tr = 20.6 min

MeO (minor), 29.0 min (major); *H NMR (400 MHz, CDCls) & 7.31 (d,

J =8.7 Hz, 2H), 6.85 (d, J = 8.7 Hz, 2H), 6.41 (d, J = 15.9 Hz, 1H), 6.02 (dd, J = 15.9, 8.3 Hz,

1H), 3.81 (s, 3H), 3.74 (t, J = 4.7 Hz, 4H), 3.03-2.96 (m, 1H), 2.61-2.53 (m, 4H), 1.26 (d, J = 6.5

Hz, 3H) ppm; *C NMR (100 MHz, CDCls) & 159.1, 130.8, 129.6, 129.5, 127.4, 113.9, 67.10,

63.2, 55.3, 50.7, 17.8 ppm; HRMS (ESI) calculated [M+Na]* for CisH2:1NNaO2 = 270.1465,
found: 270.1464.



(S,E)-4-(4-(4-fluorophenyl)but-3-en-2-yl)morpholine (3an): with A4, 24 h, obtained pale

) yellow oil 47.2 mg; Isolated yield: 99%; > 99% ee; [a]p?® =-70.3 (c =

E j 1.0, CHCIls); The enantiomeric excess was determined by HPLC on

~ N Chiralpak OJ-H column, hexane: isopropanol = 95:5, flow rate = 0.5

Me mL/min, UV detection at 254 nm, tr = 16.0 min (minor), 17.5 min

F (major); *H NMR (400 MHz, CDCls) & 7.36-7.31 (m, 2H), 7.03-6.97

(m, 2H), 6.43 (d, J = 15.9 Hz, 1H), 6.08 (dd, J = 15.9, 8.2 Hz, 1H), 3.74 (t, J = 4.7 Hz, 4H), 3.04-

2.97 (m, 1H), 2.58-2.54 (m, 4H), 1.25 (d, J = 6.6 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) &

162.2 (d, J = 246.6 Hz), 133.0 (d, J = 3.3 Hz), 131.8 (d, J = 2.1 Hz), 130.0, 127.7 (d, J = 7.9

Hz), 115.4 (d, J = 21.6 Hz), 67.2, 63.0, 50.7, 17.7 ppm; °F NMR (376 MHz, CDCls) & -114.64
ppm; HRMS (ESI) calculated [M+H]* for C14H1sFNO = 236.1445, found: 236.1442.

(S,E)-4-(4-(4-(trifluoromethyl)phenyl)but-3-en-2-yl)morpholine (3ao): with A4, 24 h,
0 obtained pale yellow oil 57.1 mg; Isolated yield: 99%; 93% ee;

ENj [a]p?® = -48.3 (c = 1.0, CHCI3); The enantiomeric excess was

™ Ve determined by HPLC on Chiralpak AD-H column, hexane:

isopropanol = 99:1, flow rate = 0.5 mL/min, UV detection at 254 nm,

FsC tz = 15.0 min (major), 17.8 min (minor); 'H NMR (400 MHz, CDCls)
0 7.56 (d, J=8.2 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H), 6.50 (d, J = 16.0 Hz, 1H), 6.28 (dd, J = 16.0,
8.0 Hz, 1H), 3.75-3.72 (m, 4H), 3.10-3.02 (m, 1H), 2.58-2.55 (m, 4H), 1.27 (d, J = 6.6 Hz, 3H)
ppm; 3C NMR (100 MHz, CDCls) & 140.3 (g, J = 1.9 Hz), 135.0, 129.9, 129.2 (q, J = 32.4 Hz),
126.4, 125.5 (q, J = 3.8 Hz), 124.1 (q, J = 270.9 Hz), 67.1, 62.9, 50.7, 17.5 ppm; "°F NMR (376
MHz, CDCls) 6 -62.38 ppm; HRMS (ESI) calculated [M+H]* for C1sH19FsNO = 286.1413, found:

286.1418.

(S,E)-N,N-dimethyl-4-(3-morpholinobut-1-en-1-yl)aniline (3ap): with A4, 24 h, obtained pale

o yellow oil 38.8 mg; Isolated yield: 74%; > 99% ee; [a]p?® = -98.5

[ j (c = 1.0, CHCI3); The enantiomeric excess was determined by

N HPLC on Chiralpak OD-H column, hexane: isopropanol = 99:1,

X Me flow rate = 0.5 mL/min, UV detection at 254 nm, tr = 19.5 min

(major), 21.3 min (minor); *H NMR (400 MHz, CDCl3) § 7.28-7.25

(m, 2H), 6.69-6.67 (M, 2H), 6.37 (d, J = 15.8 Hz, 1H), 5.94 (dd, J

=15.9, 8.3 Hz, 1H), 3.73 (t, J = 4.7 Hz, 4H), 3.00-2.97 (m, 1H), 2.95 (s, 6H), 2.61-2.52 (M, 4H),

1.25 (d, J = 6.5 Hz, 3H) ppm; **C NMR (100 MHz, CDCls) 5 150.0, 131.2, 127.5, 127.1, 125.4,

112.5, 67.2, 63.4, 50.8, 40.6, 18.0 ppm; HRMS (ESI) calculated [M+H]* for CisHzsN20 =
261.1961, found: 261.1960.

MezN



(S,E)-4-(4-(furan-2-yl)but-3-en-2-yl)morpholine (3aq): with A4, 36 h, obtained pale yellow oil
o 41.4 mg; Isolated yield: 99%; 96% ee; [a]o?® = -73.8 (c = 1.0, CHCIs);

[ :l The enantiomeric excess was determined by HPLC on Chiralpak OJ-

N H column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV
WMG detection at 254 nm, tr = 16.6 min (minor), 18.7 min (major); *H NMR

\ ! (400 MHz, CDCls) 8 7.33 (d, J = 1.8 Hz, 1H), 6.36 (dd, J = 3.3, 1.8 Hz,
1H), 6.31-6.27 (m, 1H), 6.20 (d, J = 3.3 Hz, 1H), 6.11 (dd, J = 15.9, 8.1 Hz, 1H), 3.72 (t, J = 4.7
Hz, 4H), 3.04-2.97 (m, 1H), 2.60-2.50 (m, 4H), 1.23 (d, J = 6.6 Hz, 3H) ppm; 3C NMR (100

MHz, CDCls) & 152.5, 141.7, 130.7, 119.7, 111.2, 107.3, 67.2, 62.7, 50.5, 17.5 ppm; HRMS
(ESI) calculated [M+H]* for C12H1sNO2 = 208.1332, found: 208.1333.

(S,E)-2-(4-(4-cyclohexylbut-3-en-2-yl)piperazin-1-yl)pyrimidine (3ar): with A4, 24 h,
(\ obtained colourless oil 34.7 mg; Isolated yield: 58%; 96% ee; [a]p?® = -17.7

Nl _N (c = 1.0, CHCIs); The enantiomeric excess was determined by HPLC on

\r Chiralpak OJ-H column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min,
[N] UV detection at 254 nm, tr = 8.8 min (minor), 9.5 min (major); 'H NMR (400
N MHz, CDCl3) 6 8.29 (d, J = 4.7 Hz, 2H), 6.46 (t, J = 4.7 Hz, 1H), 5.47 (dd, J
Cy/\/LMe =15.6, 6.4 Hz, 1H), 5.37-5.31 (m, 1H), 3.83-3.81 (m, 4H), 2.93-2.86 (m, 1H),
2.62-2.49 (m, 4H), 1.99-1.90 (m, 1H), 1.72-1.69 (m, 4H), 1.66-1.62 (m, 1H),

1.28-1.22 (m, 3H), 1.18 (d, J = 6.6 Hz, 3H), 1.14-1.02 (m, 2H) ppm; '*C NMR (100 MHz, CDCls)
0 161.6, 157.7, 138.5, 128.7, 109.6, 62.5, 49.6, 43.8, 40.4, 33.04, 32.97, 26.1, 26.0, 18.1 ppm;

HRMS (ESI) calculated [M+H]* for C1sH20N4 = 301.2387, found: 301.2380.

(S,E)-2-(4-(6-phenylhex-3-en-2-yl)piperazin-1-yl)pyrimidine (3as): with A4, 24 h, obtained
colorless oil 63.5 mg; Isolated yield: 98%; > 99% ee; [a]p?® = -14.2 (c

m = 1.0, CHCIz); The enantiomeric excess was determined by HPLC on

\r Chiralpak OD-H column, hexane: isopropanol = 95:5, flow rate = 0.5
ENj mL/min, UV detection at 254 nm, tr = 19.2 min (major), 21.7 min
N (minor); *H NMR (400 MHz, CDClz) 8 8.30 (d, J = 4.7 Hz, 2H), 7.28-
PhWMe 7.24 (m, 2H), 7.17-7.13 (m, 3H), 6.46 (t, J = 4.7 Hz, 1H), 5.52 (dt, J =
15.3, 6.5 Hz, 1H), 5.37 (ddt, J = 15.4, 8.0, 1.2 Hz, 1H), 3.78 (t, J = 5.2

Hz, 4H), 2.91-2.84 (m, 1H), 2.76-2.64 (m, 2H), 2.51-2.41 (m, 4H), 2.39-2.33 (m, 2H), 1.14 (d, J
= 6.6 Hz, 3H) ppm; 13C NMR (100 MHz, CDCls) & 161.6, 157.7, 141.7, 132.6, 131.2, 128.5,
128.2,125.8, 109.6, 62.3, 49.6, 43.8, 35.6, 34.0, 17.9 ppm; HRMS (ESI) calculated [M+H]* for

C20H27N4 = 323.2230, found: 323.2224.



(S,E)-4-(6-phenylhex-3-en-2-yl)morpholine (3at): with A4, 24 h, obtained colorless oil 43.1

0 mg; Isolated yield: 88%; > 99% ee; [a]p?®> = -21.8 (c = 1.0, CHCIs3); The

[ j enantiomeric excess was determined by HPLC on Chiralpak OJ-H

N column, hexane: isopropanol = 95:5, flow rate = 0.5 mL/min, UV

PhWMe detection at 220 nm, tr = 13.1 min (minor), 14.4 min (major); *H NMR

(400 MHz, CDCl3) & 7.28-7.24 (m, 2H), 7.18-7.15 (m, 3H), 5.52 (dt, J = 15.2, 6.6 Hz, 1H), 5.32

(ddt, J = 15.3, 8.1, 1.4 Hz, 1H), 3.66 (t, J = 5.2 Hz, 4H), 2.79-2.64 (m, 3H), 2.40-2.33 (m, 6H),

1.10 (d, J = 6.5 Hz, 3H) ppm; *C NMR (100 MHz, CDClz) & 141.7, 132.8, 131.3, 128.5, 128.3,

125.8, 67.2, 62.8, 50.5, 35.7, 34.0, 17.8 ppm; HRMS (ESI) calculated [M+H]* for C16H24NO =
246.1852, found: 246.1847.

(S)-N-(furan-2-yImethyl)cyclohex-2-en-1-amine (3au): with A4, 24 h, obtained pale yellow oil

H (o) N\ 17.4 mg; Isolated yield: 28%; 22% ee; [a]p?® = -13.5 (¢ = 1.0, CHClz3);

N S The enantiomeric excess was determined by HPLC on Chiralpak AS-H

@l column, hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV

detection at 220 nm; tr = 19.0 min (major), 21.9 min (minor); *H NMR

(400 MHz, CDCls) & 7.35 (dd, J = 1.9, 0.9 Hz, 1H), 6.31 (dd, J = 3.1, 1.9 Hz, 1H), 6.18 (dd, J =

3.1, 0.8 Hz, 1H), 5.80-5.75 (m, 1H), 5.70-5.66 (m, 1H), 3.89-3.80 (m, 2H), 3.23-3.17 (m, 1H),

2.02-1.96 (m, 2H), 1.90-1.85 (m, 1H), 1.78-1.71 (m, 1H), 1.60-1.41 (m, 2H) ppm; *C NMR (100

MHz, CDCI3) & 154.0, 141.7, 129.4, 129.2, 110.1, 106.7, 52.0, 43.4, 29.2, 25.2, 20.1 ppm,;
HRMS (ESI) calculated [M+H]* for C11H16NO = 178.1226, found: 178.1221.

(S,E)-2-((4-phenylbut-3-en-2-yl)amino)ethan-1-ol (3av): with A4, 24 h, obtained pale yellow

HO oil 34.8 mg; Isolated yield: 91%; > 99% ee; [a]p?® = -54.8 (c = 1.0, CHCIy);

] The enantiomeric excess was determined by (converting it to compound Bz-

HN 3av) HPLC on Chiralpak AS-H column, hexane: isopropanol = 85:15; flow

Ph/\)\Me rate = 1.0 mL/min, UV detection at 254 nm, tr = 20.0 min (major), 24.7 min

(minor); *H NMR (400 MHz, CDClz) & 7.39-7.37 (m, 2H), 7.32-7.29 (m, 2H),

7.25-7.21 (m, 1H), 6.50 (d, J = 15.9 Hz, 1H), 6.12 (dd, J = 15.9, 8.1 Hz, 1H), 3.76-3.67 (M, 2H),

3.53-3.41 (m, 1H), 3.41 (br, s, 1H), 3.32 (br, s, 1H), 2.93-2.79 (m, 2H), 1.35 (d, J = 6.5 Hz, 3H)

ppm; 3C NMR (100 MHz, CDCIs) & 136.4, 131.6, 131.5, 128.5, 127.7, 126.4, 60.3, 56.3, 48.5,
21.2 ppm; HRMS (ESI) calculated [M+H]* for C12H1sNO = 192.1383, found: 192.1381.

(S,E)-N1-benzyl-N1-(4-phenylbut-3-en-2-yl)ethane-1,2-diamine (3aw): with A4, 24 h,
th“ obtained pale yellow oil 46.5 mg; Isolated yield: 83%); 98% ee; [a]p%® =
1 -56.6 (c = 1.0, CHCIs); The enantiomeric excess was determined by

NH (converting it to compound Bz-3aw) HPLC on Chiralpak AD-H column,
Ph/\/LMe hexane: isopropanol = 85:15, flow rate = 1.0 mL/min, UV detection at
254 nm, tr = 24.4 min (minor), 27.6 min (major); *H NMR (400 MHz,

CDCls) & 7.37-7.35 (m, 2H), 7.32-7.28 (m, 6H), 7.25- 7.19 (m, 2H), 6.44 (d, J = 15.9 Hz, 1H),



6.05 (dd, J = 15.9, 7.9 Hz, 1H), 3.79 (s, 2H), 3.35-3.28 (m, 1H), 2.81-2.65 (m, 4H), 1.25 (br, s,
2H), 1.25 (d, J = 6.5 Hz, 3H) ppm; *C NMR (100 MHz, CDCls) 5 140.3, 137.0, 134.2, 129.9,
128.5, 128.4, 128.1, 127.3, 126.9, 126.3, 56.3, 53.8, 48.8, 46.9, 22.0 ppm; HRMS (ESI)
calculated [M+H]* for CigH2sN2 = 281.2012, found: 282.2011.

(S,E)-2-(((4-phenylbut-3-en-2-y)amino)methyl)phenol (3ax): with A4, 24 h, obtained pale
yellow oil 47.6 mg; Isolated yield: 94%; 97% ee; [a]p®® = -110.6 (c = 1.0,

CHCIls); The enantiomeric excess was determined by HPLC on Chiralpak

HO AD-H column, hexane: isopropanol = 99:1, flow rate = 0.5 mL/min, UV
HN detection at 254 nm, tr = 31.9 min (major), 37.2 min (minor); *H NMR (400
P XA"Me  MHz, CDCls) 5 7.38-7.30 (m, 4H), 7.26-7.22 (m, 1H), 7.18-7.14 (m, 1H),

6.96-6.94 (m, 1H), 6.84 (dd, J = 8.1, 1.2 Hz, 1H), 6.78-6.74 (m, 1H), 6.46 (d, J = 15.9 Hz, 1H),
6.03 (dd, J = 15.9, 8.2 Hz, 1H), 4.07 (d, J = 14.0 Hz, 1H), 3.91 (d, J = 13.9 Hz, 1H), 3.45-3.38
(m, 1H), 1.32 (d, J = 6.5 Hz, 3H) ppm; *C NMR (100 MHz, CDClIs) 6 158.2, 136.5, 131.7, 131.5,
128.6, 128.6, 128.3, 127.7, 126.3, 122.7, 119.1, 116.4, 55.1, 50.0, 21.7 ppm; HRMS (ESI)
calculated [M+Na]* for C17H19NO = 276.1359, found: 276.1361.

(S,E)-2-(2-((4-phenylbut-3-en-2-yl)amino)phenyl)ethan-1-ol (3ay): with A3, 24 h, obtained
white solid 31.4 mg; Isolated yield: 59%; 91% ee; [a]p?®> = -114.1 (c =

" 1.0, CHCI3); The enantiomeric excess was determined by HPLC on

Chiralpak OD-H column, hexane: isopropanol = 80:20, flow rate = 0.5

HN mL/min, UV detection at 254 nm, tr = 24.7 min (major), 28.9 min
Ph/\)\Me (minor); *H NMR (400 MHz, CDCls) § 7.37-7.34 (m, 2H), 7.31-7.27 (m,

2H), 7.23- 7.19 (m, 1H), 7.03-7.00 (m, 2H), 6.63-6.60 (m, 2H), 6.57
(dd, J = 15.9, 1.3 Hz, 1H), 6.20 (dd, J = 15.9, 5.9 Hz, 1H), 4.15-4.08 (m, 1H), 3.78 (t, J = 6.5
Hz, 2H), 2.74 (t, J = 6.5 Hz, 2H), 1.40 (d, J = 6.6 Hz, 3H) ppm; *C NMR (100 MHz, CDCls) &
146.0, 136.9, 133.2, 129.8, 129.2, 128.5, 127.3, 126.7, 126.3, 113.6, 63.9, 51.0, 38.2, 22.1 ppm;
HRMS (ESI) calculated [M+Na]* for C1sH2:NNaO = 290.1532, found: 290.1531.

(S,E)-N-(2-(1H-indol-3-yl)ethyl)-4-phenylbut-3-en-2-amine (3az): with A4, 24 h, obtained
pale yellow oil 58.2 mg; Isolated yield: 99%; > 99% ee; [a]p®® = -76.2 (C =

1.0, CHCIs); The enantiomeric excess was determined by HPLC on

HN___ Chiralpak AS-H column, hexane: isopropanol = 99:1, flow rate = 0.5
mL/min, UV detection at 254 nm; tr = 69.3 min (minor), 75.3 min (major);

HN 'H NMR (400 MHz, CDCls) 88.12 (s, 1H), 7.62 (d, J = 7.9 Hz, 1H), 7.37-
Ph/\/'\Me 7.27 (m, 5H), 7.23-7.17 (m, 2H), 7.10 (t, J = 7.5 Hz, 1H), 7.04 (d, J = 2.3
Hz, 1H), 6.42 (d, J = 15.9 Hz, 1H), 6.06 (dd, J = 15.9, 8.0 Hz, 1H), 3.41-3.34 (m, 1H), 3.04-2.92
(m, 4H), 1.97 (br, s, 1H), 1.22 (d, J = 6.4 Hz, 3H) ppm; **C NMR (100 MHz, CDCIs) & 137.0,
136.4, 134.1, 129.9, 128.5, 127.4, 127.3, 126.2, 122.02, 121.98, 119.2, 118.9, 113.8, 111.1,



56.2, 47.4, 25.8, 22.0 ppm; HRMS (ESI) calculated [M+Na]* for C20H22N2Na = 313.1675, found:
313.1675.

(S,E)-4-(((4-phenylbut-3-en-2-yl)amino)methyl)aniline (3ba): with A3, 24 h, obtained pale
NH, yellow oil 20.4 mg; Isolated yield: 40%; > 99% ee; [a]p?®> = -148.5 (c = 1.0,

CHCI3); The enantiomeric excess was determined by HPLC on Chiralpak

AS-H column, hexane: isopropanol = 90:10, flow rate = 0.5 mL/min, UV

detection at 254 nm, tr = 25.8 min (major), 28.8 min (minor); *H NMR (400

NH MHz, CDCls) & 7.40-7.37(m, 2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H),
ph/\/LMe 7.12-7.09 (m, 2H), 6.67-6.63 (m, 2H), 6.47 (d, J = 15.9 Hz, 1H), 6.11 (dd,
J=15.9, 8.0 Hz, 1H), 3.73 (d, J = 12.8 Hz, 1H), 3.61 (d, J = 12.9 Hz, 1H),

3.43-3.36 (m, 1H), 1.25 (d, J = 6.5 Hz, 3H) ppm; **C NMR (100 MHz, CDCls) & 145.2, 137.1,
134.2, 130.4, 130.1, 129.3, 128.5, 127.3, 126.2, 115.1, 55.3, 51.0, 22.0 ppm; HRMS (ESI)

calculated [M+H]* for C17H21N2 = 253.1699, found: 253.1670.

(S,E)-4-(4-cyclohexylbut-3-en-2-yl)morpholine (3bb): with A4, 24 h, obtained pale yellow oil

determined; [a]p? = -25.2 (c = 1.0, CHCIs); *H NMR (400 MHz, CDCls)
5 5.47 (dd, J = 15.5, 6.5 Hz, 1H), 5.32-5.26 (m, 1H), 3.71 (t, J = 4.7 Hz,
4H), 2.81-2.74 (m, 1H), 2.55-2.42 (m, 4H), 1.97-1.89 (m, 1H), 1.74-1.67
(m, 4H), 1.67-1.62 (m, 1H), 1.32-1.16 (m, 3H), 1.14 (d, J = 6.5 Hz, 3H),
1.12-1.01 (m, 2H) ppm; 13C NMR (100 MHz, CDCls) 5 138.6, 128.9, 67.2, 62.9, 50.5, 40.4, 33.1,
33.0, 26.2, 26.0, 18.0 ppm; HRMS (ESI) calculated [M+H]* for C14aH26NO = 224.2009, found:
224.2011.

[Oj 29.8 mg; Isolated yield: 67%; The enantiomeric excess couldn’t be
N
NS

Me

(S,E)-1-(4-phenylbut-3-en-2-yl)piperidine-4-carboxamide (3bc): white solid 44.9 mg;

Oa_NH, Isolated yield: 87%; The enantiomeric excess couldn’t be determined;

[a]o® = -35.4 (c = 1.0, CHCI3); *H NMR (400 MHz, CDCls) & 7.38-3.36 (m,

2H), 7.33-7.29 (m, 2H), 7.24-7.20 (m, 1H), 6.44 (d, J = 15.9 Hz, 1H), 6.20

N (dd,J=15.9, 7.9 Hz, 1H), 5.52 (br, s, 2H), 3.16-3.07 (m, 2H), 3.05-3.00 (m,

Ph/\/LMe 1H), 2.18-2.09 (m, 3H), 1.94-1.87 (m, 2H), 1.80-1.67 (m, 2H), 1.25 (d, J =

6.6 Hz, 3H) ppm; 3C NMR (100 MHz, CDCl3) 5 177.7, 137.0, 132.2, 130.7, 128.5, 127.3, 126.2,

62.4, 49.7, 49.5, 43.0, 29.2, 29.1, 17.6 ppm; HRMS (ESI) calculated [M+H]* for C1sH23N20 =
218.1176, found: 218.1177.



(S,E)-8-chloro-11-(1-(4-phenylbut-3-en-2-yl)piperidin-4-ylidene)-6,11-dihydro-5H-
benzo[5,6]cyclohepta[l,2-b]pyridine (3bd): with A4, 48 h,

Cl f N} obtained reddish orange oil 88.1 mg; Isolated yield: 99%; The
| N= enantiomeric excess couldn’t be determined; [a]o? = -64.3 (c = 1.0,
CHCls); 3ay: *H NMR (400 MHz, CDCls) & 8.40-8.38 (m, 1H), 7.42
N (dd, J=7.7, 1.7 Hz, 1H), 7.37-7.28 (m, 4H), 7.24-7.20 (m, 1H), 7.14-
7.11 (m, 3H), 7.09-7.06 (m, 1H), 6.42 (d, J = 15.9 Hz, 1H), 6.25-6.19
NG . (m, 3H) (m, 1H), 6.42 ( )

(m, 1H), 3.44-3.32 (m, 2H), 3.20-3.11 (m, 1H), 2.93-2.74 (m, 4H),
2.56-2.32 (m, 6H), 1.26 (d, J = 6.6 Hz, 3H) ppm; 13C NMR (100 MHz, CDCls) & 157.62, 146.57,
139.46, 139.09, 137.72, 137.20, 136.93, 133.40, 132.56, 132.38, 132.08, 130.90, 130.82,
128.93, 128.51, 127.34, 126.24, 125.94, 122.04, 62.38, 51.63, 51.42, 31.83, 31.40, 31.08,
30.87, 17.83 ppm; 3ay": *H NMR (400 MHz, CDCls) & 8.40-8.38 (m, 1H), 7.42 (dd, J = 7.7, 1.7
Hz, 1H), 7.37-7.28 (m, 4H), 7.24-7.20 (m, 1H), 7.14-7.11 (m, 3H), 7.09-7.06 (m, 1H), 6.42 (d, J
= 15.9 Hz, 1H), 6.25-6.19 (m, 1H), 3.44-3.32 (m, 2H), 3.20-3.11 (m, 1H), 2.93-2.74 (m, 4H),
2.56-2.32 (m, 6H), 1.26 (d, J = 6.6 Hz, 3H) ppm; 3C NMR (100 MHz, CDCls) & 157.57, 146.57,
139.46, 139.09, 137.67, 137.16, 136.92, 133.40, 132.56, 132.38, 131.97, 130.87, 130.77,
128.90, 128.51, 127.34, 126.22, 125.94, 122.04, 62.35, 51.63, 51.37, 31.81, 31.38, 31.08,
30.80, 17.78 ppm; HRMS (ESI) calculated [M+Na]* for C20H29CIN2Na = 463.1911, found:
463.1907.

Non-reactive and inefficient substrates

we also have prepared two disubstituted dienes 1k and 1l, and examined them in the
hydroamination reaction. It was found that substrate 1k could participate in the reaction to afford
the corresponding product 3be in 22% yield and 68% ee. However, substrate 1| failed to provide

the desired product (3bf and 3bg) under standard reaction condition.

( )

O °y

HN
N Me
e Ph
3be 3bf 3bg
22% yield, 68% ee trace trace

Figure S245. Non-reactive and inefficient dienes, related to Figure 4.

Scalability of Asymmetric Hydroamination

Scheme $4 (related to Figure 3):



NH
e Y O/\/ 2 Ni(COD),/L8 (1 mol %)
A4 (5 mol %)

1a 2g toluene, 25 °C, 96 h

(5 mmol) (7.5 mmol)

- HN

Ph’\/'\lvle

3g
1.23 g, 96% vyield
96% ee

To a 20 mL vial was added the catalyst precursor Ni(COD)2 (13.8 I 4 N
mg, 0.05 mmol), L8 (15.3 mg, 0.05 mmol) and toluene (5 mL) in an - N

argon-filled glovebox. The mixture was stirred for 1 h at room
temperature to give a clear orange solution. Then 1-phenylbutadiene

(651.0 mg, 5.0 mmol, 1.0 equiv), amine (939.1 mg, 7.5 mmol, 1.5

Wy
P
»

equiv), A4 (41.5 mg, 0.25 mmol) and another 5 mL toluene was added

in the catalyst solution. The reaction vessel was sealed using a PTFE

septum and removed from the glovebox, and the mixture was stirred

at 25 °C for 96 h. The product was purified by column chromatography on deactivated silica gel

with PE/EtOAc=1:1 to yield 1.23 g of 3g (96% yield, 96% ee), the enantiomeric excess was

determined by HPLC on Chiralpak AD-H column.
Transamination Experiments

Scheme S5 (related to Scheme 1):

Morpholine (1.0 equiv)
Ni(COD),/L8 (5 mol %)
»

N A4 (5 mol %)
o
Ph/\/LMe toluene, 25 °C, 24 h /\/L
3t
(96% ee) 77% recovery

94% ee

Furfuryl amine (1.0 equiv)
Ni(COD),/L8 (5 mol %)
- N
/\/'\

A4 (5 mol %)
toluene, 25 °C, 24 h

4
§Z

Ph Me

3t 3t
(96% ee) 86% recovery
95% ee

O

Ph/\/LMe

3a
22% yield
61% ee

X

/\/'\

13% yleld
83% ee



Ph Morpholine (1.0 equiv) Ph o)
Ni(COD),/L8 (5 mol %) J [ j
HN vy T > HN + N (3)
5 mol %
Ph/\/LMe toluene, 25 °C, 24 h Ph/\/LMe Ph/\/LMe
3k 3k 3a
(95% ee) 65% recovery 34% yield
94% ee 72% ee

Ph Furfuryl amine (1.0 equiv) Ph
Ni(COD),/L8 (5 mol %)

NG
HN) > HN) + q\ (4)
NH
Ph/\/'\Me
3

A4 (5 mol %)
Ph/\/LMe toluene, 25 °C, 24 h Ph/\/LMe
3k

3k f
(95% ee) 78% recovery 21% yield
93% ee 77% ee

A stock solution was made by mixing Ni(COD)2 with L8 in a 1:1 molar ratio in toluene (0.01
M) at room temperature for 1 h in a argon-filled glovebox. An aliquot of the catalyst solution (0.5
mL, 0.005 mmol) was transferred by syringe into the vials charged with 3t or 3k (0.1 mmol, 1.0
equiv), amines (2a or 2f, 0.1 mmol, 1.0 equiv) and naphthalene (3.2 mg, 0.025 mmol, 0.25
equiv), then 0.005 mmol A4 and another 0.5 mL toluene were added. The reaction vessel was
sealed using a PTFE septum and removed from the glovebox, and the mixture was stirred at
25 °C for 24 h. Yields were determined by gas chromatogram analysis, using naphthalene as

the internal standard. The ee values were determined by HPLC on a chiral stationary phase.
Reaction Profiles

Scheme S6 (related to Figure 6) [@!:

+ or A3 or A4 (5 mol %) N

1a /_@ toluene, 25 °C, 48 h  Ph
0]

HoN

h\

®
N 0 0
g Ni(COD),/L8 (5 mol %)
PR NN > 'O NH
Me p /\/LMe
3f

3a
2f

A stock solution was made by mixing Ni(COD)2 with L8 in a 1:1 molar ratio in toluene (0.01
M) at room temperature for 1 h in a argon-filled glovebox. An aliquot of the catalyst solution (1.0
mL, 0.01 mmol) was transferred by syringe into the vials charged with 1a (0.4 mmol), amines
(0.6 mmol for each) and naphthalene (12.8 mg, 0.1 mmol, 0.25 equiv), then A3 (3.2 mg, 0.02
mmol) or A4 (3.3 mg, 0.02 mmol) and another 1.0 mL toluene were added. The reaction vessel
was sealed using a PTFE septum and stirred at 25 °C in the glovebox. The reaction progress
was monitored by GC with naphthalene as the internal standard. The ee values were

determined by HPLC on a chiral stationary phase.



Time Yield Yield Yield ee[%]  Yield ee[%]

ee [%] ee [%]r]
(h] [%] [%6]®) [%o]tl [%o])
6 h 84 98 86 97 12 98 91 98
12 h 99 97 94 96 19 98 95 98
24 h 99 94 99 93 30 97 99 98
36 h 99 91 99 92 38 97 98 98
48 h 99 88 99 90 39 97 98 98

Reaction conditions: [a] 0.40 mmol 1la, 0.60 mmol 2a, 5.0 mol % Ni(COD)2/L8, 5.0 mol % A3,
1 mL toluene, 25 °C, 48 h. [b] A4 instead of A3. [c] 2f instead of 2a. [d] 2f instead of 2a, A4
instead of A3.

100 100 100 100
e P e ce (with A3)
80 80
95 = 95 e ce (with A4)
T & F &
= 60 @ = 60  w= e Yield (with A3)
™ 90 2 & 2
o 5 s 90 o e Yield (with A4)
° 0 o ° l 40
3 o & o
85 > s
20 85 20
80 0 80 0
6 12 18 24 30 36 42 48 6 12 18 24 30 36 42 48
Time (h) Time (h)

Figure S246. Time Course of Scheme S6.
Deuterium Labeling Experiments

Scheme S7:

Ni(COD),/L8 (5 mol %) Q}
e s W Q:) > N

A3 (5 mol %)
D toluene, 25 °C, 24 h X

Me
1a d;Zt \ 0.82D
65% D d-3t

91% yield

Reaction was carried as described in General Procedure for Ni-catalyzed Asymmetric
Hydroamination of Conjugated Dienes. d-indoline was prepared by a known previously
established method (Yi & Lee, 2009). The d-3t was determined by 'H NMR and 2H NMR

analysis.

Amines Benzoylation for ee Determination (\Wang et al, 2014)

Scheme S8 (related to Figure 3 and Figure 5):



PhCOCI (1.2 equiv)

un-R EtsN (1.5 equiv) Bz, -R
>
Ph’\/LMe CH,Cly, 0 °C-rt. ph/\/'\,v.e
3 Bz-3
( N
Me Bz
| OH |

Bz-3j Bz-3av Bz-3aw

To a solution of chiral amine 3 (0.20 mmol, 1.0 equiv) and triethylamine (42 pL, 0.30 mmol,
1.5 equiv) in DCM (0.8 mL) at 0 °C was added dropwise a solution of benzoyl chloride (28 pL,
0.24 mmol, 1.2 equiv) in DCM (0.2 mL). The mixture was warmed to room temperature and
stirred overnight. The mixture was quenched with water (1.0 mL) and extracted with DCM (5.0
mL), and the aqueous layer was extracted with DCM (3.0 mL). The organic layers were
combined, dried over sodium sulfate, and concentrated. The residue was purified by silica gel

chromatography, eluting with ethyl acetate/petroleum ether, to give amide Bz-3.
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