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1. Experimental Section

1.1 Optimization of Reaction Conditions

Table S1. Screening of Additives for Enantioselective Allylation”

O s Pd(OAC), (10 mol%) S
L-tert-leucine (20 mol%)

7 TCHO  CO.Et Additives (1.0 equiv) 7 ~CHO
H )\/OAC ) — CO,Et
O‘ HFIP:HOAG = 4:1 O‘
70°C,72h
rac-1a 2a 3a
Entry Additives Yield (%)° ee (%)°

1. BQ 44 97
2. p-Toluquinone 42 20
3. Duroquinone 47 5
4. Naphthoquinone 27 84
5. 2-Chloronaphthoquinone -- --
6. Menadione 33 23
7. 2,6-Dichloguinone 50 99
8. 2-Methoxyquinone 52 97
9. Chloranil 55 (48) 96

4Reaction conditions: rac-1a (0.1 mmol), 2a (0.3 mmol), Pd(OAc), (10 mol%), L-tert-leucine (20
mol%), additives (1.0 equiv), HFIP:HOAc = 4:1 (1 mL), 70 °C, air, 72 h.Determined by "HNMR
spectroscopy using 1,3,5-trimethoxybenzene as the internal standard. “The ee value was determined
by chiral HPLC.
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Table S2. Screening of Palladium Catalyst for Enantioselective Allylation”

S [Pd] (10 mol%) S
L-tert-leucine (20 mol%)

Z~CHO , Xz/Et Chloranil (1.0 equiv) # ~CHO
H OAc CO,Et
HFIP:HOACc = 4:1
70°C,72h
rac-1a 2a 3a

Entry [Pd] Yield (%)° ee (%)°

1. Pd(OAC), 55 96

2. Pd(TFA), 50 96

3. Pd(dba), 48 9%

4, Pda(dba)s 49 %

5. Pd(OTH), - -

6. PdBr, - -

7 Pd(OTs),(MeCN), 36 98

8. Pd(acac), 28 98

9. Pd(NMe),(OTf), 40 97

10. Pd(dbm), 39 97

dReaction conditions: rac-1a (0.1 mmol), 2a (0.3 mmol), Pd (10 mol% ), L-tert-leucine (20 mol%),
chloranil (1.0 equiv), HFIP:HOAc = 4:1 (1 mL), 70 °C, air, 72 h. °Determined by "HNMR spectroscopy
using 1,3,5-trimethoxybenzene as the internal standard. “The ee value was determined by chiral
HPLC.
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Table S3. Screening of Ligands for Enantioselective Allylation”

O S Pd(OAC), (10 mol%) O S
Ligand

Y 7,
CHO,  COoEt Chiloranil (1.0 equiv) CHO
) __Onc CO,E
HFIP:HOAC = 4:1 2
70°C, 72 h
rac-1a 2a 3a
Entry Ligand (mol%) Yield (%)® ee (%)°
1 L1 (20) 55 9
2 L2 (30) 26 53
3 L3 (20) trace -
4 L4 (30) 31 73
5 L5 (20) 25 69
6 L6 (20) trace -
7 L7 (20) 43 44
8 L8 (20) 13 -
gd _— - -

@Reaction conditions: rac-1a (0.1 mmol), 2a (0.3 mmol), Pd (10 mol%), ligand (mol%), chloranil (1.0
equiv), HFIP:HOAc = 4:1 (1.0 mL), 70 °C, air, 72 h. ®Determined by "HNMR spectroscopy using 1,3,5-
trimethoxybenzene as the internal standard. °The ee value was determined by chiral HPLC. “Without

Ligand.
Ph._COOH
ji\rCOOH /l\rCOOH e [:J\VCOOH

NH, NH, NH; NH,
L1 L2 L3 L4
O-tBu
Ph/\l/COOH COOH /\/COOH \(COOH
NH, NH, NH, NH,
L5 L6 L7 L8
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Table S4. Screening of Solvents for Enantioselective Alkenylation”

O s Pd(OAC), (10 mol%) O s
L-tert-leucine (30 mol%)

7 TCHO comBu BQ (1.0 equiv) # ~CHO
H Solvent X CO2nBu
OO 60 °C, 48 h OO
rac-1a 4a 5a
Entry Solvent Yield (%)° ee (%)°
1 HOAc 37 97
2 TFE trace -
3 HFIP trace -
4 DCE trace -
5 THF trace -
6 Toluene trace -
7 TFE:HOACc = 9:1 49 99
8 TFE:HOAc = 4:1 50 99
9 HFIP:HOAc = 9:1 52 99
10 HFIP:HOAc = 4:1 54 98
11 HFIP:HOAc = 1:1 54 97

@Reaction conditions: rac-1a (0.1 mmol), 4a (0.3 mmol), Pd(OAc), (10 mol%), L-tert-leucine (30
mol%), BQ (1.0 equiv), solvent (1 mL), 60 °C, air, 48 h. °Determined by "THNMR spectroscopy using
1,3,5-trimethoxybenzene as the internal standard. °The ee value was determined by chiral HPLC.
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1.2 Pd(II)-Catalyzed Asymmetric C-H Allylation and Alkenylation
Table S5. Substrates of Biaryls

Pd(OAc), (10 mol%)
L-tert-leucine (20 mol%)
1 equiv Chloranil, 2a

HFIP:HOAC = 4:1
70 °C, air, 72 h

rac-1b
S
O / CHO
X
-
rac-1f
1 3
entry 1 - - ¢
yield (%)” ee (%)’ yield (%)* ee (%)’
1 la 3a 47 30 48 96 66
2 1b 3b 32 27 41 96 64
3 1c 3¢ / / 60 88 /
4 1d 3d / / 83 78 /
5 le le / / 61 94 /
6 1f 1f / / 77 92 /

“Isolated yield. *The ee value was determined by chiral HPLC. ¢s = In[(1-C)(1-ee1)}/In[(1-C)(1+ee1)], C

= ee1/(eertees).

S6



Table S7. Scope of Pd-Catalyzed C—H Alkenylation

X X X
Pn ~ Pd(OAc), (10 mol%) n | n
2 L-tert-leucine (30 mol%) P P
R4 CHO 1 equiv BQ, 4 R, CHO . R, CHO
Ras M HFIP:HOAG = 4:1 Ron 7 Rong? SR
\Y - 60 °C, air, 48 h \Y " \Y -
rac-1 1 5 X Y=CSorO
m,n=0or1
S
O, SO, O, Clhee CO
Z~CHO CHO CHO CHO
AN AN AN AN
- o O O (O
rac-1a rac-1b rac-1c rac-1h rac-1i
1 5
entry 1 5 - - s¢
yield (%)” ee (%)° yield (%)“ ee (%)’
1 1a 5a 37 67 51 98 200
2 1b 5b 24 32 58 90 26
3 1c 5¢ 30 70 52 90 40
4 1a 5d 43 58 49 99 363
5 1a 5e 41 63 50 99 383
6 la 5f 45 41 54 97 98
7 1a 5g 48 72 45 96 106
8 1h 5h / / 70 98 /
9 1i 5i / / 50 75 /

Isolated yield. *The ee value was determined by chiral HPLC. ¢s = In[(1-C)(1-ee1)]/In[(1-C)(1+ee1)], C

= eer/(eertees).
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2. NMR Spectra
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3. Copies of HPLC analysis

3a: AD-H, Hex/iPrOH = 92:8, rate = (0.5 mL/min, 254 nm

Racemate
<Chromatogram>
mV
200 1 Detector A 254nm
1 8
250 s S ¥
] | )—cHO S
200 OO CO,Et
150
100
50
0-‘“\‘“‘\‘"'|""\"“\““\‘
0.0 2.5 5.0 7.5 10.0 125 16.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 12.156 4466475 225357 49.445
2 12.984 4566760 213059 50.555 \"
Total 9033235 438416
Chiral
<Chromatogram>
mV
Detector A 254nm
300
| S
| ,)—CHO
2001 CO,Et
* 99 s
©
100
o~N
N
A &
L e L e E s e S IS T
0.0 25 5.0 7.5 10.0 12.5 15.0
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 12.212 66720 2261 2.147
2 13.071 3041550 139873 97.853 \Y
Total 3108270 142134

Figure S35 HPLC Data of 3a
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Table S6, entry 1

la: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 , Detector A 254nm
400 O s
Z~CHO
ERSS :
1 <
@ 8
@
200i -
100f
0 T T T I T I
0.0 2.5 5.0 75 10.0 12.5
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.462 2811476 247628 49.483
2 11.933 2870258 196246 50.517
Total 5681734 443874
Chiral
<Chromatogram>
mV
Detector A 254nm
3
1500 O . &
Z ~CHO
M~
3
wo| I A
500+
0 LR S J o ° T T
0.0 25 5.0 7:5 10.0 12.5
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.537| 11732020 1001672 35.249 M
2 12.108| 21551142 1409057 64.751 M
Total 33283163 2410729

Figure S36 HPLC Data of 1a in Table 5, entry 1
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3b: AD-H, Hex/iPrOH = 98:2, rate = 0.5 mL/min, 254 nm

Racemate
<Chromatogram>
mV
1560 ] Detector A 254nm
S,
1250 ‘ —cHo _
] 2 =
1000_’ OO CO,Et ) e
750
500
250}
0 ; v N T ] T T T
0.0 25 5.0 T-5 10.0 12:5 15.0 175
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.581| 16553048 1003566 49.854 M
2 11.167| 16649875 892536 50.146 M
Total 33202922 1896103
Chiral
<Chromatogram>
mV
1000 ] & Detector A 254nm
* L :
1 CHO
750 7
1 ] ‘ CO,Et
500—-
250;
(2]
] 3
1 (=2}
0 LI T SR L T T Y
0.0 25 5.0 75 10.0 125 15.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.598 386630 15734 2.203
2 11.179| 17160846 910371 97.797 M
Total 17547476 926105

Figure S37 HPLC Data of 3b
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Table S6, entry 2

1b: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate

<Chromatogram>
mV

300

250-]

8.194

Detector A 254nm

10.504

0.0 25

<Peak Table>
Detector A 254nm

5.0

75

min

Peak#| Ret. Time Area

Height

Conc.

Unit

Mark

Name

-

8.194 1682375

164946

50.100

2 10.504 1675628

125809

49.900

Total 3358003

290756

Chiral

<Chromatogram>
mV

2000

8.207

Detecct!or A 254nm
o

10.5

0.0 25

<Peak Table>
Detector A 254nm

5.0

75

min

Peak#| Ret. Time Area

Height

Conc.

Unit

Mark

Name

1 8.207 | 13297289

1287980

36.577

M

2 10.500 | 23056879

1615839

63.423

M

Total 36354168

2903819

Figure S38 HPLC Data of 1b Table 5, entry 2

528




3c: AD-H, Hex/iPrOH = 95:5, rate = 0.7 mL/min, 254 nm

Racemate

<Chromatogram>

mV

500-
400-]
300
200-]

100

Detector A 254nm

14.648

15.895

01—
0.0

<Peak Table>
Detector A 254nm

2.5

5.0

7.5

min

Peak#

Ret. Time

Area

Height

Conc.

Unit

Name

—_

14.648

6936580

370469

50.125

2

15.895

6902069

335457

49.875

Total

13838649

705926

Chiral

<Chromatogram>

mV

1000-]

750

14.764

Detector A 254nm

15.992

<Peak Table>
Detector A 254nm

25

5.0

min

Peak#

Ret. Time

Area

Height

Conc.

Unit

Name

—_

14.764

17818081

933939

93.830

2

15.992

1171616

55456

6.170

Total

18989698

989395

Figure S39 HPLC Data of 3¢
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3d: OD-H, Hex/iPrOH = 92:8, rate = (0.2 mL/min, 254 nm

Racemate
<Chromatogram>
mV
750 & Detector A 254nm
1 3
o™
e wn
L0 :
| CHO 0
500 X COQEt
f .
250
0 : U 1 o — T y L L T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 175
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 13.393| 14127896 618723 50.120
2 15.615| 14060346 530413 49.880 M
Total 28188241 1149136
Chiral
<Chromatogram>
mV
250 _ Detector A 254nm
200+ b
e 2
CHO 2
id w
150 N Cost ks
s
100f
50_,
0t T —7 ' L T ™7 T S i
0.0 25 5.0 75 10.0 12.5 15.0 s 20.0
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 13.324 3714710 167293 50.017
2 15.537 3712210 141850 49.983 \
Total 7426920 309143

Figure S40 HPLC Data of 3d
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3e: IC, Hex/iPrOH = 98:2, rate = 0.5 mL/min, 254 nm

Racemate

<Chromatogram>

mV

600
500%
400%
300%
200%

100+

Detector A 254nm

13.975

15.249

i

0.0

<Peak Table>
Detector A 254nm

25

5.0

75

20.0
min

17.5

Peak#

Ret.

Time

Area

Height

Conc.

Unit

Name

1 13.975

7882515

457767

49.778

2 15.249

7952923

414538

50.222

Total

15835437

872304

Chiral

<Chromatogram>

mV

1000

Me

%

CHO

CO,Et

T 14.006

Detector A 254nm

15.278

<Peak Table>
Detector A 254nm

2.5

5.0

20.0
min

17.5

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

1

14.006

426710

24038

2.944

2

15.278

14069788

729444

97.056

Total

14496498

753482

Figure S41 HPLC Data of 3e
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3f: OD-H, Hex/iPrOH = 98:2, rate = 0.5 mL/min, 254 nm

Racemate

<Chromatogram>

mV

1000

13.195

Detector A 254nm

COEt

0=
0.0

<Peak Table>
Detector A 254nm

25 5.0

7.5

L e

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

—_

13.195

6008636

260180

50.798

2

18.834

5819882

164379

49.202

Total

11828518

424558

Chiral

<Chromatogram>

mV

13.138

-

Detector A 254nm|

s
| )—CHoO

CO,Et

1 18.742

<Peak Table>
Detector A 254nm

min

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

1

13.138

21541870

958944

96.144

2

18.742

864016

24538

3.856

Total

22405887

983482

Figure S42 HPLC Data of 3f
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3g: OD-H, Hex/iPrOH = 98:2, rate = 0.4 mL/min, 254 nm

Racemate
<Chromatogram>
mV
750 o Detector A 254nm|
] 3
S ° ©
500
| \\ CO,Et
| 8
250+
0 i L T [ 7 ™1 ™
0.0 25 5.0 7.5 10.0 12.5 15.0 1756
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 13.393| 14127896 618723 50.120
2 15.615| 14060346 530413 49.880 M
Total 28188241 1149136
<Chromatogram>
mV
250 ] Detector A 254nm
] S
200—_ ‘ P CHO é
] o -
N B
] CO,Et P
150 \ d o
100
50
0+ % A A 1 _F 7 T =T 7
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 13.324 3714710 167293 50.017
2 15.537 3712210 141850 49.983 \Y
Total 7426920 309143

Figure S43 HPLC Data of 3g
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S5a: IB, Hex/iPrOH = 85:15, rate = 0.9 mL/min, 254 nm

Racemate
<Chromatogram>
mV
Detector A 254nm
M~
S S
CHO e
' / 2
500-] e
OO Xx_-CO-nBu =
250+
0 ¥ T y T T U J T R )
0.0 25 50 75 10.0 1256
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.927 7964400 562418 49.609
2 11.538 8090103 459445 50.391
Total 16054503 1021863
Chiral
<Chromatogram>
mV
Detector A 254nm
| S e
1000 ‘ *—cHo 5
X CO,nBu
0
500
250}
<
3
(=]
0 ; 1 : J \ T
0.0 25 50 7.5 10.0 12.5
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.944 138510 9464 0.898 M
2 11.510| 15293981 866508 99.102 M
Total 15432491 875972

Figure S44 HPLC Data of Sa
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Table S7, entry 1

la: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 ] Detector A 254nm
4007_ O s
Z~CHO
300+ o
| <
99 = g
o
EOOT il
100—_
0 —T = — T T
0.0 25 5.0 ] 10.0 125
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.462 2811476 247628 49.483
2 11.933 2870258 196246 50.517
Total 5681734 443874
Chiral
<Chromatogram>
mV
750 Detector A 254nm
] s
ZCHO
| 2
Ss
250
i 2
(=]
0 — T e | T
0.0 25 5.0 75 10. 12.5
min
<Peak Table>
Detector A 254nm
Peak#|Ret. Time Area Height Conc. Unit Mark Name
1 9.591 1356046 116964 16.590
2 12.239 6817828 450940 83.410 M
Total 8173874 567904

Figure S45 HPLC Data of 1a in Table 6, entry 1
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5b: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
Detector A 254nm
&
I °
&
500+ cHO =
NN\ COunBu -
(-
250
0 L S R R | 1 L— . T
0.0 25 5.0 .5 10.0 125
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.927 7964400 562418 49.609
2 11.538 8090103 459445 50.391
Total 16054503 1021863
Chiral
<Chromatogram>
mV
Detector A 254nm
C
CHO =
i N\ Cco,nBu
750 Q 2
] s
500-]
250
-
S
T (o2}
0 — & & W __ ° T T T I & T
0.0 25 5.0 7.5 10.0 125
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.944 138510 9464 0.898 M
2 11.510| 15293981 866508 99.102 M
Total 15432491 875972

Figure S46 HPLC Data of Sb
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Table S7, entry 2

1b: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 1 Detector A 254nm
] 3
400 OO p 2
1 <
(=]
] CHO
300f X
— -
200
100
0 T T 1 T
0.0 2.5 5.0 5 10.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 8.708 4188988 383595 49.624
2 9.489 4252517 354527 50.376 )
Total 8441505 738122
Chiral
<Chromatogram>
mV
1500 « Detector A 254nm
] 3
4 (=]
1250
1000
; L)
7501 CHO o
] N
500
250
0 | T T T T
0.0 25 50 75 10.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 8.638 7789911 717703 34.061
2 9.445| 15080799 1270350 65.939 \
Total 22870710 1988053

Figure S47 HPLC Data of 1b in Table 6, entry 2
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Sc: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
2500 i Detector A 254nm
2000 O
1 &
] Me CHO S <
4 w
1500-] NN\ CO,nBu P
] S
1000
500
0 ] T T T T
0.0 2.5 5.0 7.5 10.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7.983| 15709028 1650227 49.552
2 8.524| 15993292 1470147 50.448 \
Total 31702321 3120373
Chiral
<Chromatogram>
mV
Detector A 254nm
1000} O
] Me CHO 3
| ~
750 N\ -C0,nBu ™
* (-
500
250-]
| YA
01— T L L B T T R R T T
0 2 3 4 5 6 7 8
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7.760 7876941 750538 99.940 M
2 8.516 4716 577 0.060
Total 7881657 751115

Figure S48 HPLC Data of S¢
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Table S7, entry 3

1c: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate

<Chromatogram>
mV

1000

750

Me I CHO

’i

Detector A 254nm|

7.140

7.792

<Peak Table>
Detector A 254nm

~—
(o]
©

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

1

7.140

7668095

873955

50.062

2

7.792

7649195

806709

49.938

Total

16317291

1680664

Chiral

<Chromatogram>
mV

2500

2000

1500

1000

Detector A 254nm

7.739

<Peak Table>
Detector A 254nm

~ -]
‘> 7.103

min

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

—_

7.103

3775785

430092

14.970

2

7.739

21447091

2263303

85.030

M

Total

25222877

2693395

Figure 49 HPLC Data of 1c¢ in Table 6, entry 3
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5d: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 ] Detector A 254nm
S
400 ‘ i
4 o
- COMe g
99 ¢
300i E
&
200-
100+
) L 0 R L S | I I T ¢ Tt [
0.0 25 5.0 7.5 10.0 12.56 15.0 17.5 20.0
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 17.432 7624511 318478 49.413
2 20.547 7805634 233543 50.587
Total 15430145 552020
Chiral
<Chromatogram>
mV
Detector A 254nm
1 S
\ ,)—CHo o
o]
500 OO . CO,Me 8
250
4]
B
ﬁ =
01— LU R L L R | T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 7.5 20.0 225
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 17.556 115715 4992 0.710
2 20.502| 16175828 466238 99.290
Total 16291543 471229

Figure S50 HPLC Data of 5d
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Table S7, entry 4

la: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 | Detector A 254nm
400
s
300 7 CHO o
] <
oo :
E | [=2]
200+ il
100-
G— - - 1 - - - - 1 - T - 1 - T - 1T T T T T
0.0 25 5.0 75 10.0 125
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.462 2811476 247628 49.483
2 11.933 2870258 196246 50.517
Total 5681734 443874
Chiral
<Chromatogram>
mV
15007 Detector A 254nm
1 B
1250—: O S <
1 Z~CHO
1000
750 ] !
1 &
500 3
: (=]
250
G-""|“"!‘*‘*\"“\“"\‘
0.0 25 5.0 TS 10.0 12.5
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.606 4712469 400079 20.879
2 12.056| 17857715 1121977 79.121 M
Total 22570184 1522056

Figure S51 HPLC Data of 1a in Table 6, entry 4
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Se: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
1507 Detector A 254nm
125-] S
] | )—CcHo 5
©o
100 xCO,Et 3 2
| 99
75
50
25
0+ 2 L S0 T T [~F% & O T
0.0 25 5.0 7.5 10.0 125 15.0 175
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 14.634 1830786 90454 49.058
2 16.299 1901121 77460 50.942 \i
Total 3731907 167914
Chiral
<Chromatogram>
mV
Detector A 254nm
750 S, 0
T \ ,)—CHO i
X COzEt
500+ OO
250+
8
=
o717 T A B R B Pt & & T T
0.0 25 5.0 75 10.0 12.5 5.0 17.5
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 14.832 81128 4069 0.511
2 16.351| 15788750 621177 99.489
Total 15869878 625246

Figure S52 HPLC Data of Se
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Table S7, entry 5

la: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 ] Detector A 254nm
400+ O s
Z~CHO
300 o
1 <
QA ¢ :
@
200i il
100i
Y — 1 1 T T T
0.0 25 5.0 7.5 10.0 125
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.462 2811476 247628 49.483
2 11.933 2870258 196246 50.517
Total 5681734 443874
Chiral
<Chromatogram>
mV
400 Detegtor A 254nm
§
300 Z~CHO
200+
. 2
100 g
0 — s v % & § o n A | T T
0.0 25 5.0 75 10.0 125
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.596 1133709 99125 18.545 M
2 12.260 4979543 327995 81.455 M
Total| 6113252 427119

Figure S53 HPLC Data of 1a in Table 6, entry 5
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5f: IC, Hex/iPrOH = 80:20, rate = 1.0 mL/min, 254 nm

Racemate
<Chromatogram>
mV
3007 Detector A 254nm
250 S
1 | )—cHo
] ]
200 E OO X CO2Bn
150 5
; g
100
50]
0 1 [\k [ 1 | | !
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 15.568 4303608 178586 49.274
2 23.751 4430352 113503 50.726
Total 8733960 292088
Chiral
<Chromatogram>
mV
500 ] Detector A 254nm
1 S
] \ ,)—CHO
400+
] OO X-C0O,Bn
300
]
] &
200—_
100
b D
] <
w
0 AI | T T | |
0 5 10 15 20 25
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 15.499 131702 5243 1.571
2 23.724 8251520 209713 98.429
Total 8383222 214956

Figure S54 HPLC Data of 5f
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Table S7, entry 6

la: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 ] Detector A 254nm)|
400 O s
Z=CHO
3 ¢
T AN
o 8
@
200—_ il
100—_
0 — T T " " T 1 _ T T T T
0.0 25 5.0 7.5 10.0 125
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.462 2811476 247628 49.483
2 11.933 2870258 196246 50.517
Total 5681734 443874
Chiral
<Chromatogram>
mV
7504 Deteitor A 254nm
i =
| Qs s
~Z~CHO
1)
1 ©
1 &
250+
o7 T — 1 T T T T T 1
0.0 25 50 75 10.0 125
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.646 3990775 343198 29.442 M
2 12.306 9563898 621471 70.558
Total 13554673 964669

Figure S55 HPLC Data of 1a in Table 6, entry 6
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S5g: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mvV
500 J Detector A 254nm
] 5 S
400+ S | )—CHO
1 o
X Ph
99
2
ZOOT @
100
0-— I L g pjk . T . T \
0.0 25 50 7.5 10.0 125 15.0 175
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.925 4763167 360811 48.705 M
2 16.066 5016435 182090 51.295 M
Total 9779602 542901
Chiral
<Chromatogram>
mVY
s Detector A 254nm|
| | ,)—CHO
1 X Ph
o)
1 o
: S
1 =
250+
b 0
| j\~ g
D
e " & & & 7 LT F & ®_J_ T © & ot " =% & & o]
0.0 25 5.0 7.5 10.0 125 15.0 17.5
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.935 169507 11967 2.095
2 16.020 7922160 279478 97.905
Total 8091667 291445

Figure S56 HPLC Data of Sg
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Table S7, entry 7

la: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
500 | Detector A 254nm
400-
| s
Z=CHO
300+ o
T o
a7 :
o
2007_ il
‘IOOi
Y - 1 T U T
0.0 25 50 7.5 10.0 12.5
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.462 2811476 247628 49.483
2 11.933 2870258 196246 50.517
Total 5681734 443874
Chiral
<Chromatogram>
mV
750 Detector A 254nm
* s
Z~CHO -

il =
L i
250+

1 <

8

| [«]

0 T — 1 T 1 — 1 /k\ T T

0.0 25 5.0 75 10.0 12.5

min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.634 1135208 97356 14.049 M
2 12.171 6944899 452563 85.951 M
Total 8080107 549918

Figure S57 HPLC Data of 1a in Table 6, entry 7
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Sh: 1B, Hex/iPrOH = 90:10, rate =0.8 mL/min, 254 nm

Racemate

<Chromatogram>

mV

1500
1250
1000-]

750

250

500

S
\ )—CHO

AN

Detector A 254nm

8.828

10.000

ol
0.0

<Peak Table>
Detector A 254nm

25

5.0

75

min

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

1

8.828

8899171

773805

50.406

2

10.000

8755648

575480

49.594

Total

17654820

1349285

Chiral

<Chromatogram>

mV

300

250

s
:l'\ ,)—CHO
CYTN—Ph

S

9.142

Detector A 254nm

10.600

<Peak Table>
Detector A 254nm

25

5.0

7.5

min

Peak#

Ret. Time

Area

Height

Conc.

Unit

Mark

Name

1

9.142

28612

2456

1.243

2

10.600

2272662

131965

98.757

Total

2301273

134421

Figure S58 HPLC Data of Sh
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S5i: IB, Hex/iPrOH = 90:10, rate = 0.8 mL/min, 254 nm

Racemate
<Chromatogram>
mV
Detector A 254nm
L,
i T
58
250 i ~
O N T . T T =1 Tl U
0 1 2 3 4 5 6 i 8 9
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7.157 2344520 249694 48.381 M
2 7.792 2501411 231970 51.619 M
Total 4845930 481664
Chiral
<Chromatogram>
mV
7504 Detector A 254nm
) &
9% :
~
CHO
500 N\_Ph
| ae
250+
| e
N
O T T T T T T /\
0 1 2 3 4 5 6 7 8
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 7.153 988027 103772 12.361
2 7.782 7005182 629019 87.639 V
Total 7993209 732791

Figure S59 HPLC Data of Si
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6a: IA, Hex/iPrOH = 85:15, rate = 1.0 mL/min, 254 nm

Racemate
<Chromatogram>
mV
600 1 Detector A 254nm
] s
S0m) | )—CHO
] S
] CHO &
| 99 .
300 -
200
100
0 — T T 1 T T T \
0.0 25 5.0 7.5 10.0 12.5 15.0
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Unit Mark Name
1 9.292 4771677 383015 49.937 M
2 13.800 4783755 260096 50.063 M
Total 9555432 643111
Chiral
<Chromatogram>
mV
730 Detector A 254nm
| ]
S S
1 | ,)—CHO ¥
500 l ! CHO
250
] 2
o7 —F — - T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0
min
<Peak Table>
Detector A 254nm
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 9.588 47811 3716 0.439
2 14.099| 10854640 579484 99.561
Total 10902451 583200

Figure S60 HPLC Data of 6a
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