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I. General Information

General remarks: NMR spectra were recorded on 400 MHz or 600MHz Bruker
spectrometers. Chemical shifts are given in ppm. The spectra are calibrated to the
residual 'H and *C signals of the solvents. Multiplicities are abbreviated as follows:
singlet (s), doublet (d), triplet (t), quartet (q), doublet-doublet (dd), quintet (quint),
septet (sept), multiplet (m), and broad (br). High-pressure liquid chromatography
(HPLC) was performed on Agilent 1200 Series chromatographs using a chiral column
(25 cm) as noted for each compound. Enantiomer excess was determined by HPLC
analysis employing Darcel Chiracel OD-H, AD-H, AS-H, IA and OJ-H column. High-
resolution electrospray ionization and electronic impact mass spectrometry was
performed on a Finnigan MAT 900 (Thermo Finnigan, San Jose, CA; USA) double
focusing magnetic sector mass spectrometer. A mass accuracy < 2 ppm was obtained in
the peak matching acquisition mode by using a solution containing 2 <l PEG200, 2 <I
PPG450, and 1.5 mg NaOAc (all obtained from Sigma-Aldrich, CH-Buchs) dissolved
in 100 mL MeOH (HPLC Supra grade, Scharlau, E-Barcelona) as internal standard.

Materials: Unless otherwise noted, commercial reagents were purchased from Energy-
Chemical Limited, J&K, Adamas-beta®, Aladdin, Macklin Reagent, Bidepharm and
used directly without further purification. Ether was distilled over CaHz and stored

under nitrogen atmosphere.
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I1. Preparation of Substrates and Chiral Ligand L9

General Procedure for the Preparation of Acyl Enamines:

o o 1. Et;N, THF 0
oC~
111\ + H)J\N/\ 0 °C~rt - R‘]JJ\N/\
R Cl H 2. NaOH, H,0O H
0 °C~rt

Acyl enamines were prepared following literature procedure.! N-vinylformamide (10
mmol, 1.0 equiv), triethylamine (12 mmol, 1.2 equiv), and anhydrous THF (30 mL)
were added to a three-necked round-bottomed flask equipped with an overhead stirrer,
an addition funnel, and a nitrogen balloon. The mixture was cooled to 0 °C in an
icewater bath. Freshly distilled aryl chloride (11.5 mmol, 1.15 equiv) was loaded into
the addition funnel and slowly added at a rate such that temperature was maintained
below 5 °C over 1 h. A solution of 5 N NaOH (30 mmol/6 mL H20) was then slowly
added at 0-5 °C over 2 h. The water layer was removed and extracted with EtOAc. The
organic layers were combined, washed with a solution of NaCl, and dried over
anhydrous NaxSO4. After filtering off insoluble, the solvents were evaporated under
reduced pressure using rotary evaporation, the residue was purified by chromatography
on silica gel to afford the products. Characterization data is consistent with reported
data.

General Procedure for the Preparation of Enol Esters

0 0
R1JJ\OH ' )ko/\

Enol esters were prepared following literature procedure.” To a pressure tube were

Pd(OAc), (10 mol%) JCJ)\
RV

reflux

added acid (10 mmol, 1.0 equiv), Pd(OAc)2 (0.22 g, 1.0 mmol, 0.1 equiv) and vinyl
acetate (20 mL). The reaction mixture was heated to reflux and stirred for 8 h at 80 °C.
After cooling down to room temperature, the mixture was filtered through a short pad
of Celite and washed with CH2Cl.. The filtrate was concentrated under reduced pressure,
and the residue was purified by column chromatography on silica gel with gradient of
petroleum ether/ethyl acetate to afford products. Characterization data is consistent with
reported data.

Preparation of Chiral Ligand L9:
s3



Br

HaC NBS (1.1 eq.)
. ﬂ H5C InCl3 (5 mol%) AIBN (2.5 mol%)
r + - _—
rt, 24 h cyclohexane
reflux, 4 h
1
10 mmol 30 mL
2
NH, + +
0] 0]
" S =D

+ /\o O/\ —_— > N N 5

Ph DCM, rt P

2CI~ Ph Ph
3
Ad-1 1-Ad
3 . 2 LiHMDS (3 eq.)
O (0]
THF, -40 °C~rt, 4 h
3 equiv. ’ ’ Ph I \J--‘Ph
Ph L9 Ph

Compound 1 was synthesized according to literature.> Under argon atmosphere 1-
bromoadamantane (10 mmol), toluene (35 mL) and a catalytic amount of InCl3 (5 mol%)
added to a round bottom flask. After stirring for 24 h at room temperature, the mixture
was washed by water (3 X 50 mL) until the pH was neutralized. Then the mixture was
extracted with ether spirit (3X50 mL). The organic layer was dried over anhydrous
MgSO4 and concentrated under vacuum. The solid residue was filtered in a small
column with hexane give the compound 1 as crystalline solid in 93% yield.
Compound 2 was synthesized according to literature.* Compound 1 (4.42 mmol), N-
bromosuccinimide (NBS, 4.86 mmol), 2.2-azobisisobutyronitrile (AIBN, 0.11 mmol)
and cyclohexane (7 mL) were added to a round bottom flask at room temperature. The
mixture was stirred and refluxed for 2 h. The reaction was monitored by TLC. Then the
mixture was allowed to cool to room temperature and water (30 mL) was added and
reside was extracted with ethyl acetate (3 X 10 mL), dried over anhydrous MgSO4 and
concentrated under vacuum. The residue was filtered in a small silica column and to
give the title compound 2 as white solid in 85% yield.

Compound 3 was synthesized according to literature.* A mixture of (1R,2S)-2-amino-

1,2-diphenylethan-1-ol (10.0 mmol) and diethyl malonimidate dihydrochloride (10.0
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mmol) in CH2Cl2 was stirred at room temperature for 24 hours. Water was added and
the organic layer was separated, dried over Na2SOu, filtered and concentrated in vacuo.
The residue was purified by chromatography on silica gel to give compound 3 as a
white solid in 81% yield.

To a flask with compound 3 (10.0 mmol) in dry THF (30 mL) was added LIHMDS
(30.0 mmol) at -40 °C and stirred at this temperature for 0.5 h, then compound 2 (30
mmol) was added. After the addition, the cooling bath was removed and the reaction
mixture was allowed to warm to room temperature to continue reaction for 3 h. After
the reaction was completed, the reaction mixture was quenched with saturated aqueous
NH4Cl and the aqueous layer was extracted with diethyl ether (3 x 50 mL). The
combined organic layer was washed with saturated aqueous brine, dried over anhydrous
NaxSOs4, filtered and concentrated in vacuum. The residue was purified by
chromatography on silica gel to give the L9 as a white solid in 75% yield.
(4S,4'S,5R,5'R)-2,2'-(1-(4-((1r,3R,5S)-adamantan-1-yl)phenyl)-3-(4-((1s,3S)-
adamantan-1-yl)phenyl)propane-2,2-diyl)bis(4,5-diphenyl-4,5-dihydrooxazole)
L9)

White solid, 48% yield.

'TH NMR (400 MHz, CDCl3) & 7.46 (d, J = 8.4 Hz, 2H), 7.37 (d, J = 8.4 Hz, 2H), 7.02
—6.86 (m, 10H), 5.77 (d, J = 10.4 Hz, 1H), 5.41 (d, J=10.4 Hz, 1H), 3.83 (d,J=14.0
Hz, 1H), 3.51 (d, J = 14.0 Hz, 1H), 2.12 (s, 3H), 1.96 (d, J = 3.2 Hz, 6H), 1.84 — 1.76
(m,6H), 1.57 (s, 22H).

I3C NMR (151 MHz, CDCl3) § 168.26, 150.12, 137.47, 135.92, 133.95, 130.62, 128.13,
127.64,127.47,127.06, 127.02, 124.78, 86.27, 73.69, 49.56, 43.42,39.81, 37.00, 36.17,
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29.15.

HRMS (ESI-TOF) Calcd for CesHssN202 (M+H)™ 907.5197. Found 907.5194.

"H NMR and '*C NMR Spectra of (1S,2R)-L9
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II1. Evaluation of Reaction Parameters

Table S1. Effect of Ligand

NiBry dme (10 mol%)

o}
J Ligand (12 mol%)
N e KsPO4H0 (3 equiv.) ? /k/\/
T — N Ph

(MeO)3SiH (3 equiv.)

A 0.1 mmol B 0.2 mmol Et,0 (2 mL), rt, 16 h
F3C | N
P> /
N \f} Ph Et
N - 2 -
“ipr Ph Bn ’Pr Me
L10, 35% yield, 2% ee L11, trace yield L12, 80% vyield, 2% ee L13, 6% yield L14, 28% yield, 17% ee

Et "Pr 0\”><W\0>("Pr "By OMO "Bu
Et>$/ Et "Pr>$/N N—/ "pr "Bu>$,N N\%Bu
Ph h

"’B PH Ph b
L15, 37% yield, 20% ee L16, 53% yield, 67% ee L17, 33% yield, 68% ee
t-Bu t-Bu ‘Bu'Bu Bu 'Bu
QL OO0 0 OO0
0 o)
O S A \\07<"-P’ B \\O7<Et s \f}JB“
N N/ ‘nPr n—Pr>§/N N—/ “n-Pr Et>$/N N—/ “Et "Bu N N—/ "Bu
Ph Ph Ph Ph Brl Bn Me Me
L18, 23% yield, 25% ee L19, 20% yield, 35% ee L20, trace yield L21, 15% yield, 67% ee
n Pr Et<__Et
n) O. O, n
n-| Pr n Pr n- Pr n-Pr Et Oﬁo Et Bu W/\WJ(B”
/ n Pr Pr Et N N—/Et "Bu” %~N  N—/ "Bu
Ph Ph Ph Me Me
L22, 33% yield, 53% ee L23, 32% yield, 51% ee L24, 27% yield, 47% ee L25, 56% yield, 21% ee
® ®
m. _
Ph_ O ; N/ i O, ph Et: O i N 1 O, Et
Ph&N N\Z<Ph Et N N—/ Et
'Bu 'Bu Mé Me Bn Bn
L26, trace yield L27, < 10% yield L28, < 10% yield L29, 30% yield, 5% ee

Bu Q O\P<(O H.IO"BU
iy

Wt

0] 0)
Phise Ph
U™ o7

PH —"Ph Ph'** N N\R-uph

= H l{ i
Ph Ph Ph Bh Bu Bu

L30, 23% yield, 9% ee L31, 37% yield, 29% ee L32, 15% yield, 84% ee L33, 66% yield, 23% ee

i aRs
Ph! N N\R-Ph Ph N N\R*Ph Ph
Ph Ph Ph Ph Ph Ph Ph Ph
L34, 10% yield, 75% ee L35, 25% yield, 50% ee L36, 17% yield, 33% ee L37, 11% yield, 70% ee

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S2. Effect of Silane

NiBr, dme (10 mol%)

0 J Ligand (12 mol%) Q /k/\/ :
f KgPO4 Ho0 (3 equiv. é :
N L PN 3P04.H20 (3 equiv.) N Ph | o

Silane (3 equiv.) c

A 0.1 mmol B 0.2 mmol Et;0 (2mL), 1t, 16 h
Ph Ph
Ligand
entry Silane Yield (%) ce (%)
1 (MeO);3SiH 17 90
2 (EtO);SiH 14 94
3 Ph,SiH 3 -
4 Ph,SiH, 56 64
5 DEMS 24 94
6 (MeO),MeSiH 31 90
7 PMHS 9 82
8 (Me,SiH),0 22 60

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S3. Effect of Additive

NiBr, dme (10 mol%) 0

0 J Ligand (12 mol%) /k/\/ :
KaPOj HoO (3 equiv. :
¢ N o PN P00 B eauv) (N Ph ! o

DEMS (3 equiv.) c Ph—S{:\l r\}\} wPh
A 0.1 mmol B 0.2 mmol Ié\tgglt(lz‘lfnf_1),erglj1lg')r1 o o
Ligand
entry Additive Yield (%) ee (%)
1 H,0 37 76
2 MeOH 64 74
3 EtOH 60 87
4 "PrOH 67 82
5 "BuOH 64 89
6 1-PenOH 38 92
7 1-HexOH 39 95
8 CpCH,OH 47 88
9 CyCH,OH 42 82
10 PhCH,0H 47 91
" iProH 45 93
12 HFIP 47 35
13 'BUOH 36 92
14 PenOH 44 92
15 CyOH 35 65
16 BuOH 48 93
17 PenOH 21 96

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S4. Effect of Solvent

L Ad 1-Ad
NiBr, dme (10 mol%) o : O O
Q J Ligand (12 moI%) :
&/N . PN K3PO4 H0 (3 equw.)= &/N/k/\/Ph o
DEMS (3 equiv.) C : Ph | \J wWPh
A 0.1 mmol B 0.2 mmol Solvent, rt, 16 h : -S/N N~/
' Ph Ph
. Ligand |
entry Solvent (2 mL) Yield (%) ee (%)
1 Et,O 24 94
2 "Pry0 13 92
3 "Bu,0O 3 80
4 BuOMe 41 88
5 iPr,0 10 92
6 PhOMe 25 70
7 CpOMe 3 -
8 DMA >99 73
9 glyme 62 66
10 diglyme 85 69
11 PhMe 18 57
12 DMF 56 58
13 CH4CN 99 5
14 DMI 50 67
15 NMP 99 36
16 DMSO 78 3
17 PhCF, 97 75
18 PhCl 34 76
19 MeOH 0 --
20 EtOH trace -
21 ’ProH 57 83
22 ‘BuOH 77 75
23 "BuOH 76 50
24 ’PenOH 79 55
25 CyOH 0 -
26 HFIP 0 -

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S5. Effect of Co-solvent

: Ad-1 1-Ad :
NiBrz,dme (10 mol%) o : O O :
0 J Ligand (12 mol%) :
iEN L PN K3PO4 H,0 (3 equiv.) 6 :N Ph | o :
DEMS (3 equiv.) [o] i Ph I \\} WPh :
A 0.1 mmol B 0.2 mmol $4:8;=3:1(2mL) : N N~/
rt, 16 h H Ph Ph H
: Ligand :
entry S$1:S2 Yield (%) ee (%)
1 Et;0 : DMA 98 77
2 Et,O : DMF 99 84
3 Et,O : DMPU trace -
4 Et,0 : DCE 44 69
5 Et,O : DMI 97 80
6 Et,O : CHsCN 60 76
7 Et,0 : Diglyme 46 82
8 ‘BuOMe : DMF 98 84
9 THF : DMF 99 77
10 2-Me-THF : DMF 94 81
1" Dioxane : DMF 85 75
12 diglyme : DMF 90 77
The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
Table S6. Effect of Co-solvent Ratio
Ad-1 1-Ad

o)
|
&/NJ + PR

NiBry, dme (10 mol%)
Ligand (12 mol%)

K3PO4 H,0 (3 equiv.)

DEMS (3 equiv.) c Ph | \Jmph
A 0.1 mmol B 0.2 mmol Et,0:DMF (2 mL) ‘S/N N—/
.16 h Ph Ph
Ligand
entry Et,O : DMF Yield (%) ee (%)
1 1:19 70 56
2 1:9 61 57
3 1:6 86 53
4 1:4 78 60
5 1:2 99 65
6 1:1 99 75
7 2:1 99 80
8 4:1 99 83
9 6:1 99 82
10 8:1 99 81
" 10: 1 87 77

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S7. Effect of Concentration

P Ad-1 1-Ad ;
NiBr, dme (10 mol%) o i O O i
0 J Ligand (12 mol%) 5 :
dEN .\ P NN K3PO4 H,0 (3 equw.): ( :N Ph ' o -
DEMS (3 equiv.) c : Ph | \\7 "Ph |
A 0.1 mmol B 0.2 mmol Et,O:DMF = 3:1 i N N-/ :
16 h i Ph Ph i
E Ligand ,
entry Solvent Yield (%) ee (%)
1 0.5mL >99 85
2 1.0 mL >99 86
3 2.0 mL >99 84
4 3.0 mL >99 81
5 4.0 mL 96 77
6 5.0 mL 89 76
The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
Table S8. Effect of Catalyst
L Ad-1 1-Ad 5
Ni (10 mol%) i O O 5
0 [ Ligand (12 mol%) 0 ; ;
&N . Ph/\/\l K3PO4:H,0 (3 equw.)= N Ph : o .
DEMS (3 equiv.) c : Ph | \\7 wPh !
A 0.1 mmol B0.2mmol  EO/DMF (3:1) (1 mL) : N N—/ i
16 h i Ph Ph
Ligand
entry Ni Yield (%) ee (%)
1 Ni(cod), >99 88
2 NiCl, dme >99 86
3 Ni(CIO4), >99 87

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S9. Effect of Base

Ni(cod), (10 mol%)
Ligand (12 mol%)
Base (3 equiv.)

0
|
&/NJ . PR

- o} 0,
DEMS (3 equiv.) c Ph | \J..uph
A 0.1 mmol B 0.2 mmol Et;O/DMF (3:1) (1 mL) N N
rt, 16 h Ph Ph
Ligand
entry Base Yield (%) ee (%)
1 K3PO4 26 83
2 K3P04.3H,0 >99 88
3 K3PO4 H,0 >99 88
4 K2COs 40 85
5 Cs,CO3 18 -
The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
Table S10. Effect of Substrate Ratio
Ad-1 1-Ad
o Ni(cod), (10 mol%) o i O O
J Ligand (12 mol%) ;
fN . Ph/\/\l K3PO4:H,0 (3 equnv.)= ( :N Ph ' o o
DEMS (3 equiv.) c : Ph | |\>...ph
A X mmol B Y mmol Et,O/DMF (3:1) (1 mL) ; N N 4
rt, 16 h . Ph Ph
E Ligand
entry X Y Yield (%) ee (%
1 0.1 0.1 83 88
2 0.1 0.2 >99 88
3 0.1 0.3 >99 88
4 0.2 0.1 77 88

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S11. Effect of Temperature and Silane

Ni(cod), (10 mol%) o

o) J Ligand (12 mol%) A/\/ i i
fE K3PO4:H,0 (3 equiv. \/_ : . !
N . Ph/\/\l 3P0O4:H,0 ( qUIV): N Ph : 0 o E

Silane (3 equiv.) C Ph | |\>mPh
A 0.1 mmol B 0.2 mmol Et,O/DMF (3:1) (1 mL) -S’N N 4
T°C,16h Ph Ph
Ligand
entry Temperature Silane Yield (%) ee (%)
1 -10°C DEMS 63 93
2 0°C DEMS 94(81%2) 92
3 rt DEMS >99 88
4 40 DEMS >99 86
5 rt DMMS >99 89
6° 0°C DMMS >99(93%°) 92

a:lsolated yield. b: The reaction time was 24 h

The yield was determined by GC analysis with n-dodecane as an internal standard.
The ee value determined by HPLC analysis on a chiral stationary phase.
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Table S12. Ligand Effect for N-H Containing Substrate

Ni(cod), (10 mol%)
Ligand (12 mol%)
K3PO4 H50 (3 equiv.)

O ) O
DEMS (3 equiv.
)LNJ + Ph/\/\l (3 equiv.) : Ph)J\NJ\/\/Ph

N Et,O/DMF (3:1) N

rt, 12 h
0.1 mmol 0.2 mmol

Ph

cl
N Z\_0O
\ N 1 Ph N Z o
NJ N\>‘ r\}\) N r\}\)
N Ph : (N

L1, 94% yield, 47% ee L11, 83% yield, 25% ee L14, 77% yield, 32% ee  L38, 72% yield, 12% ee

'Pr.,, N 0 Bn,, N\ 0 A<()/\”><WO Ph—<0/\|}><WO Ph
[ > 1 [ — l N N N N
(0] N iPr o N Bn N N
Ph Ph Ph Ph
L39, 62% yield, 12% ee  L40, 64% yield, 32% ee L6, 96% yield, 55% ee L4, 22% yield
X 4
0 0o o\'><ro -
u"</l | \\"<’I | N 1 0
L41, 84% yield®, 93% ee L26, >95% yield, 88% ee L42, >95% yield, 40% ee

Yield determined by GC analysis, using 1 equiv. dodecane as an internal standard.
[a]: Isolated yield.

IV. General Procedures for Reductive Hydroalkylations

Method A (3a-3m): In a nitrogen-filled glovebox, Ni(COD)2 (5.5 mg, 0.02 mmol, 10
mol%) and (1S, 2R)-L9 (21.8 mg, 0.024 mmol, 12 mol%) were dissolved in solvent (2
mL, Et2O: DMF = 3:1) in Schlenk tube with screw-cap equipped with a magnetic stirrer.
The mixture was stirred at room temperature for 10 min, then alkyl halides (0.4 mmol,
2 equiv.), alkene (0.2 mmol, 1 equiv.), KsPOs.H20 (0.6 mmol, 3 equiv.) were
sequentially added, the mixture was cooled to 0 ‘C before silane (0.6 mmol, 3 equiv.)
was added dropwise. The resulting mixture was stirred at 0 'C for 24 h.

Work up: The mixture was filtered through a pad of silica gel and washed with ethyl
acetate (3 x 15 mL), then washed with water (15 mL). The organic phase was dried
over NaxSOs, filtered, concentrated under reduced pressure, purified by flash
chromatography with silica gel to give the pure product.

Method B (4a-4v): In a nitrogen-filled glovebox, Ni(COD)2 (5.5 mg, 0.02 mmol, 10
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mol%) and (1S, 2R)-L41 (8.4 mg, 0.024 mmol, 12 mol%) were dissolved in solvent (2
mL, Et2O: DMF = 3:1) in Schlenk tube with screw-cap equipped with a magnetic stirrer.
The mixture was stirred at room temperature for 10 min, then alkyl halides (0.4 mmol,
2 equiv.), alkene (0.2 mmol, 1 equiv.), KsPOs.H20 (0.6 mmol, 3 equiv.) were
sequentially added, the mixture was stirred at room temperature for another 5 minutes
before silane (0.6 mmol, 3 equiv.) was added dropwise. The resulting mixture was
stirred at room temperature for 12 h.

Work up: Same as Method A

Method C (5a-5m, 6a-6k): In a nitrogen-filled glovebox, Ni(COD):2 (5.5 mg, 0.02
mmol, 10 mol%) and (1S, 2R)-L41 (8.4 mg, 0.024 mmol, 12 mol%) were dissolved in
solvent (2 mL, Et2O: DMF = 3:1) in Schlenk tube with screw-cap equipped with a
magnetic stirrer. The mixture was stirred at room temperature for 10 min, then alkyl
halides (0.4 mmol, 2 equiv.) was added and the mixture was stirred for another 5
minutes, followed by the sequential addition of alkene (0.2 mmol, 1 equiv.), K3PO4.H20
(0.6 mmol, 3 equiv.). The mixture was stirred at room temperature for 5 minutes before
silane (0.6 mmol, 3 equiv.) was added dropwise. The resulting mixture was stirred at
room temperature for 20 h.

Work up: Same as Method A.

V. Characterization of Products

(R)-1-(5-phenylpentan-2-yl)pyrrolidin-2-one (3a)

0O
dN J 7 N_-Ph
3a

Obtained as colorless oil (42.9 mg, 93% yield, 92% ee).

'TH NMR (600 MHz, CDCl3) § 7.28 — 7.26 (m, 2H), 7.19 — 7.15 (m, 3H), 4.27 — 4.22
(m, 1H), 3.28 —3.25 (m, 1H), 3.17 - 3.13 (m, 1H), 2.68 — 2.64 (m, 1H), 2.60 — 2.55 (m,
1H), 2.38 (t, J = 8.4 Hz, 3H), 2.00 — 1.94 (m, 2H), 1.67 — 1.38 (m, 4H), 1.09 (d, J = 6.6
Hz, 3H).

I3C NMR (151 MHz, CDCl3) & 174.75, 142.28, 128.54, 128.42, 125.89, 46.42, 41.77,
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35.60, 33.45, 31.69, 28.30, 18.32, 18.22.

HRMS (ESI-TOF) Calcd for C1sH22NO (M+H)" 232.1696. Found 232.1695.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 11.2 min (major) and 13.5 min (minor).

(R)-1-(6-phenylhexan-2-yl)pyrrolidin-2-one (3b)
(]
N “,
d gt
3b

Obtained as colorless oil (45.6 mg, 93% yield, 92% ee).

TH NMR (600 MHz, CDCl3) 6 7.29 — 7.21 (m, 2H), 7.18 — 7.09 (m, 3H), 4.31 — 4.10
(m, 1H), 3.33 - 3.23 (m, 1H), 3.21 —3.14 (m, 1H), 2.57 (t, J = 7.8 Hz, 3H), 2.35 (t, J =
7.8 Hz, 3H), 1.87 — 1.98 (m, 2H), 1.72 - 1.51 (m, 2H), 1.49 — 1.39 (m, 2H), 1.33 - 1.17
(m, 2H), 1.08 (d, J = 6.6 Hz, 3H).

13C NMR (151 MHz, CDCls) & 174.73, 142.49, 128.30, 125.71, 46.54, 41.82, 35.81,
33.85,31.65,31.13, 26.03, 18.24, 18.17.

HRMS (ESI-TOF) Calcd for C16H24NO (M+H)" 246.1852. Found 246.1852.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =99/1, flow rate = 1 mL/min,
detection at 210 nm) retention time = 33.4 min (minor) and 37.5 min (major).

(R)-1-(4-phenylbutan-2-yl)pyrrolidin-2-one (3c¢)
-~
N "’//\Ph
3c

Obtained as colorless oil (37.7 mg, 87% yield, 89% ee).

'H NMR (400 MHz, CDCl3) 8 7.28 — 7.20 (m, 2H), 7.18 — 7.10 (m, 3H), 4.31 — 4.22
(m, 1H), 3.30 - 3.25 (m, 1H), 3.22 - 3.16 (m, 1H), 2.63 —2.55 (m, 1H), 2.53 —2.43 (m,
1H), 2.34 (t, J="7.6 Hz, 3H), 2.00 — 1.61 (m, 4H), 1.11 (d, J = 6.8 Hz, 3H).

I3C NMR (101 MHz, CDCl3) & 174.84, 141.82, 128.49, 128.38, 126.01, 46.81, 41.90,
35.83, 33.16, 31.70, 18.40, 18.17.

HRMS (ESI-TOF) Calcd for C14H20NO (M+H)" 218.1539. Found 218.1539.
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HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 254 nm) retention time = 11.9 min (major) and 13.1 min (minor).

(R)-1-(1-cyclohexylpropan-2-yl)pyrrolidin-2-one (3d)
O
A0y
3d
Obtained as colorless oil (24.2 mg, 58% yield, 89% ee).
TH NMR (400 MHz, CDCl3) 6 4.42 — 4.24 (m, 1H), 3.31 — 3.20 (m, 2H), 2.44 — 2.30
(m, 2H), 2.05 - 1.91 (m, 2H), 1.89 — 1.78 (m, 1H), 1.68 — 1.60 (m, 4H), 1.42 — 1.35 (m,
1H), 1.26 — 1.12 (m, 5H), 1.07 (d, J = 6.8 Hz, 3H), 1.01 — 0.74 (m, 2H).
IBCNMR (151 MHz, CDCl3) 8 174.58,43.99, 41.81,41.75, 34.69, 33.76, 32.99, 31.75,
26.63,26.42,26.26, 18.62, 18.26.
HRMS (ESI-TOF) Calcd for C13H24NO (M+H)* 210.1852. Found 210.1853.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 99/1, flow rate = 1 mL/min,

detection at 210 nm) retention time = 17.6 min (major) and 19.9 min (minor).

(R)-1-(5-(9H-carbazol-9-yl)pentan-2-yl)pyrrolidin-2-one (3e)

0 (2
NJ'"//\/ N
&/ 3e

Obtained as white solid (58.9 mg, 92% yield, 91% ee).

TH NMR (400 MHz, CDCIs) 6 7.94 (d, J = 7.6 Hz, 2H), 7.34 — 7.21 (m, 4H), 7.12 —
7.01 (m, 2H), 4.25 — 4.09 (m, 3H), 2.99 — 2.94 (m, 2H), 2.74 — 2.68 (m, 2H), 2.24 —
2.11 (m, 2H), 1.77 — 1.54 (m, 4H), 1.30 (q, J = 7.6 Hz, 2H), 0.88 (d, J = 6.8 Hz, 3H).
IBCNMR (101 MHz, CDCl3) 8 174.95, 140.50, 125.79, 122.95, 120.44, 118.94, 108.81,
45.94,42.49,41.52,31.58,31.12, 25.61, 18.42, 18.05.

HRMS (ESI-TOF) Calcd for C17H23N20 (M+H)" 321.1961. Found 321.1961.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,

detection at 254 nm) retention time = 20.9 min (major) and 28.6 min (minor).
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(R)-1-(5-(1H-indol-1-yl)pentan-2-yl)pyrrolidin-2-one (3f)

O
&/N J"//\/ N%
3f

Obtained as colorless oil (50.7 mg, 94% yield, 91% ee).
TH NMR (600 MHz, CDCl3) 8 7.62 (d, J = 7.8 Hz, 1H), 7.34 (d, J = 8.4 Hz, 1H), 7.22
—7.17 (m, 1H), 7.10 — 7.08 (m, 2H), 6.48 (d, J = 3.0 Hz, 1H), 4.29 —4.23 (m, 1H), 4.21
—4.17 (m, 1H), 4.13 — 4.08 (m, 1H), 3.20 — 3.12 (m, 1H), 2.96 — 2.91 (m, 1H), 2.39 —
2.29 (m, 2H), 1.96 — 1.87 (m, 1H), 1.84 — 1.76 (m, 3H), 1.43 — 1.38 (m, 2H), 1.07 (d, J
= 6.8 Hz, 3H).
IBCNMR (151 MHz, CDCl3) 8 174.98, 136.04, 128.75,127.97, 121.58, 121.11, 119.40,
109.53, 101.21, 45.94,45.91, 41.61, 31.63, 31.00, 27.01, 18.44, 18.12.
HRMS (ESI-TOF) Calcd for C17H23N20 (M+H)* 271.1805. Found 271.1803.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 90/10, flow rate = 1 mL/min,
detection at 210 nm) retention time = 8.9 min (major) and 10.5 min (minor).
(R)-1-(5-(thiophen-2-yl)pentan-2-yl)pyrrolidin-2-one (3g)
0O
L 1D
39
Obtained as colorless oil (30.3 mg, 64% yield, 91% ee).
'TH NMR (400 MHz, CDCI3) 8 7.10 (dd, J = 5.2, 1.6 Hz, 1H), 6.90 — 6.89 (m, 1H), 6.77
—6.76 (m, 1H), 4.28 — 4.19 (m, 1H), 3.30 — 3.23 (m, 1H), 3.20 — 3.15 (m, 1H), 2.90 —
2.76 (m, 2H), 2.41 — 2.37 (m, 2H), 2.00 — 1.93 (m, 3H), 1.70 — 1.41 (m, 4H), 1.10 (d, J
= 6.8 Hz, 3H).
I3C NMR (101 MHz, CDCl3) & 174.87, 145.09, 126.82, 124.41, 123.09, 46.39, 41.85,
33.22,31.67,29.58, 28.63, 18.32, 18.23.
HRMS (ESI-TOF) Calcd for C13H20NOS (M+H)" 238.1260. Found 238.1260.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,

detection at 254 nm) retention time = 10.3 min (major) and 12.3 min (minor).

(R)-2-(4-(2-oxopyrrolidin-1-yl)pentyl)isoindoline-1,3-dione (3h)
519



0 O
@J,,,Wz??
3h @)

Obtained as colorless oil. (49.8 mg, 83% yield, 91% ee)

TH NMR (400 MHz, CDCl3) 8 7.85 — 7.80 (m, 2H), 7.73 — 7.68 (m, 2H), 4.29 — 4.18
(m, 1H), 3.67 (t, J= 6.8 Hz, 2H), 3.32 — 3.18 (m, 2H), 2.40 — 2.35 (m, 2H), 2.06 — 1.93
(m, 2H), 1.69 — 1.45 (m, 4H), 1.11 (d, J = 6.8 Hz, 3H).

I3C NMR (151 MHz, CDCl3) & 174.85, 168.45, 134.02, 132.18, 123.29, 46.29, 41.85,
37.77,31.58,31.25,25.76, 18.27, 18.21.

HRMS (ESI-TOF) Calcd for C17H21N203 (M+H)" 301.1547. Found 301.1546.
HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 80/20, flow rate = 1 mL/min,
detection at 210 nm) retention time = 34.3 min (major) and 12.3 min (minor).

(R)-ethyl 5-(2-oxopyrrolidin-1-yl)hexanoate (3i)

0
&/NJ’///\/COZEt

3i

Obtained as colorless oil (37.8 mg, 83% yield, 89% ee).

TH NMR (400 MHz, CDCI5) 6 4.26 — 4.15 (m, 1H), 4.10 (q, J = 8.0 Hz, 2H), 3.33 —
3.22 (m, 2H), 2.45 — 2.18 (m, 4H), 2.04 — 1.93 (m, 2H), 1.60 — 1.39 (m, 3H), 1.24 (t, J
=7.2 Hz, 3H), 1.11 (d, J = 6.8 Hz, 3H).

BCNMR (151 MHz, CDCl3) 6 174.93, 173.57, 60.40, 46.35, 41.84, 33.85, 33.40, 31.68,
21.85, 18.31, 18.24, 14.34.

HRMS (ESI-TOF) Calcd for C13H24NO3 (M+H)" 228.1594. Found 228.1594.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 15.6 min (major) and 18.6 min (minor).

(R)-1-(6-methoxyhexan-2-yl)pyrrolidin-2-one (3j)

0
y)
dN TN NoMe
3
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Obtained as colorless oil (25.9mg, 65% yield, 92% ee).

'H NMR (400 MHz, CDCl3) 4 4.22 — 4.13 (m, 1H), 3.38 — 3.20 (m, 7H), 2.37 (t,J =
8.0 Hz, 2H), 2.01 — 1.93 (m, 2H), 1.63 — 1.36 (m, 4H), 1.33 — 1.20 (m, 2H), 1.09 (d, J
= 6.8 Hz, 3H).

I3BC NMR (151 MHz, CDCls) & 174.79, 72.67, 58.60, 46.64, 41.87, 31.68, 29.44, 23.19,
18.25, 18.21.

HRMS (ESI-TOF) Calcd for C11H22NO2 (M+H)" 200.1645. Found 200.1645.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 11.4 min (major) and 13.2 min(minor).

(R)-1-(4-phenoxybutan-2-yl)pyrrolidin-2-one (3k)

0
dNJ"//\O, Ph
3k

Obtained as colorless oil (26.1 mg, 56% yield, 89% ee).

TH NMR (600 MHz, CDCl3) 8 7.22 — 7.16 (m, 2H), 6.87 — 6.85 (m, 1H), 6.80 (d, J =
8.0 Hz, 2H), 4.37 — 4.32 (m, 1H), 3.92 - 3.89 (m, 1H), 3.86 — 3.81 (m, 1H), 3.33 —3.24
(m, 2H), 2.30 (t, J = 6.0 Hz, 1H), 2.00 — 1.85 (m, 4H), 1.14 (d, J = 6.8 Hz, 3H).

I3C NMR (151 MHz, CDCl3) 6 174.91, 158.83, 129.57, 120.86, 114.60, 65.49, 44.84,
42.43,33.60, 31.67, 18.45, 18.26.

HRMS (ESI-TOF) Calcd for C14H20NO2 (M+H)" 234.1489. Found 234.1488.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =99/1, flow rate = 1 mL/min,
detection at 254 nm) retention time = 41.1 min (major) and 44.8 min (minor).

(R)-1-(7-((tert-butyldiphenylsilyl)oxy)heptan-2-yl)pyrrolidin-2-one (31)

&/N J'///\/\/o Ph

o

/
B
3l u

Obtained as colorless oil (74.3 mg, 85% yield, 74% ee).
'H NMR (400 MHz, CDCl3) 8 7.67 — 7.65 (m, 4H), 7.45 — 7.32 (m, 6H), 4.21 — 4.12
(m, 1H), 3.64 (t, J = 6.8 Hz, 2H), 3.34 — 3.18 (m, 2H), 2.38 (t, J = 8.0 Hz, 2H), 2.03 —
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1.87 (m, 3H), 1.57 - 1.51 (m, 2H), 1.45 —1.28 (m, 4H), 1.29 — 1.15 (m, 2H), 1.09 (d, J
= 6.8 Hz, 3H), 1.04 (s, 9H).

13C NMR (101 MHz, CDCl3) & 174.70, 135.63, 134.18, 129.58, 127.66, 63.92, 46.76,
41.88, 34.09, 32.52, 31.68, 26.96, 26.34, 25.74, 19.29, 18.24, 18.21.

HRMS (ESI-TOF) Calcd for C27H20NO2Si (M+H)" 438.2823. Found 438.2823.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =99/1, flow rate = 1 mL/min,
detection at 254 nm) retention time = 13.3 min (major) and 14.8 min (minor).

(R)-1-(4-(3-chlorophenyl)butan-2-yl)pyrrolidin-2-one (3m)

0 N J
&/ /D/Cl

3m

Obtained as colorless oil (47.7 mg, 95% yield, 88% ee).

TH NMR (400 MHz, CDCl3) 8 7.21 — 7.14 (m, 3H), 7.06-7.03 (m, 1H), 4.35 —4.21 (m,
1H), 3.34 - 3.28(m, 1H), 3.24 —3.18 (m, 1H), 2.63 — 2.55 (m, 1H), 2.52 — 2.45 (m, 1H),
2.43-2.33 (m, 2H), 2.05 — 1.84 (m, 2H), 1.84 — 1.67 (m, 2H), 1.14 (d, J = 6.8 Hz, 3H).
BCNMR (101 MHz, CDCI3) 8 174.93, 143.82, 134.18, 129.73, 128.42, 126.67, 126.19,
46.71,41.92,35.52,32.81,31.63, 18.37, 18.14.

HRMS (ESI-TOF) Calcd for C1aHi9CINO (M+H)" 252.1150. Found 252.1150.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 254 nm) retention time = 11.4 min (major) and 15.6 min (minor).

(R)-1-(6-(9H-carbazol-9-yl)hexan-3-yl)pyrrolidin-2-one (3n)

0 N)/\/ .
é/ N O

Obtained as colorless oil (25.6 mg, 40% yield, 93% ee).

TH NMR (600 MHz, CDCl3) 6 8.09 (d, J=9.6 Hz, 2H), 7.47 — 7.45 (m, 2H), 7.42 (d,
J=7.8 Hz, 2H), 7.24 - 7.21 (m, 2H), 4.41 — 4.36 (m, 1H), 4.32 — 4.28 (m, 1H), 4.09 —
4.04 (m, 1H), 3.05 - 3.01 (m, 1H), 2.82 - 2.78 (m, 1H), 2.42 —2.31 (m, 2H), 1.92 —
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1.70 (m, 4H), 1.54 — 1.47 (m, 1H), 1.43 — 1.31 (m, 3H), 0.78 (t, J= 7.2 Hz, 3H).
IBCNMR (151 MHz, CDCl3) 8 175.75, 140.50, 125.78, 122.93, 120.44, 118.92, 108.87,
51.92,42.48,41.45, 31.56, 29.34, 25.67, 25.40, 18.21, 10.89.

HRMS (ESI-TOF) Calcd for C22H27N20 (M+H)" 335.2118. Found 335.2114.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 18.1 min (major) and 28.8 min (minor).

(R)-N-(5-phenylpentan-2-yl)benzamide (4a)

I
N "’//\/Ph
H
4a

Obtained as white solid (44.8 mg, 84% yield, 93% ee).

'"H NMR (400 MHz, CDCIs) & 7.70 (d, J = 6.8 Hz, 2H), 7.50 — 7.43 (m, 1H), 7.39 —
7.36 (m 2H), 7.28 — 7.21 (m, 2H), 7.16 — 7.13 (m, 3H), 5.82 (d, J = 8.4 Hz, 1H), 4.26 —
4.16 (m, 1H), 2.67 — 2.56 (m, 2H), 1.73 — 1.65 (m, 1H), 1.56 — 1.53 (m, 1H), 1.20 (d, J
= 6.8 Hz, 3H).

BCNMR (151 MHz, CDCI3) 8 166.98, 142.27, 135.09, 131.42, 128.66, 128.55, 128.46,
126.94, 125.93, 45.72, 36.70, 35.79, 28.03, 21.21.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 90/10, flow rate = 1 mL/min,
detection at 254 nm) retention time = 15.7 min (major) and 18.5 min (minor).

(R)-4-(tert-butyl)-N-(5-phenylpentan-2-yl)benzamide (4b)

i
N "’//\/Ph
H
Bu
4b

Obtained as white solid (52.9 mg, 82% yield, 93% ee).

'TH NMR (600 MHz, CDCl3) 8 7.51 (d, J = 8.4 Hz, 2H), 7.27 (d, J = 8.4 Hz, 2H), 7.12
—7.09 (m, 2H), 7.06 — 6.98 (m, 3H), 5.69 (d, J = 8.4 Hz, 1H), 4.11 — 4.04 (m, 1H), 2.52
—2.44 (m, 2H), 1.61 — 1.51 (m, 2H), 1.44 — 1.37 (m, 2H), 1.17 (s, 9H), 1.05 (d, J = 6.8
Hz, 2H).

BCNMR (101 MHz, CDCI3) 8 166.91, 154.89, 142.28, 132.15, 128.54, 128.44, 126.77,
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125.89, 125.56, 45.59, 36.72, 35.79, 35.00, 31.29, 28.03, 21.23.

HRMS (ESI-TOF) Calcd for C22H30NO (M+H)" 324.2322. Found 324.2321.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 18.0 min (major) and 23.4 min (minor).

(R)-4-methoxy-N-(5-phenylpentan-2-yl)benzamide (4c)

iy
N "’//\/Ph
H
MeO
4c

Obtained as white solid. (53.4 mg, 90% yield, 94% ee)

'"H NMR (600 MHz, CDCls) & 7.68 (d, J = 8.4 Hz, 2H), 7.26 — 7.23 (m, 2H), 7.19 —
7.12 (m, 3H), 6.88 (d, J = 8.4 Hz, 2H), 5.81 (d, J = 7.8 Hz, 1H), 4.23 — 4.17 (m, 1H),
3.82 (s, 3H), 2.66 — 2.58 (m, 2H), 1.71 — 1.66 (m, 1H), 1.58 — 1.52 (m, 1H), 1.19 (d, J
= 6.6 Hz, 3H).

BCNMR (151 MHz, CDCI3) 8 166.51, 162.19, 142.30, 128.73, 128.56, 128.45, 127.30,
12591, 113.84, 55.54, 45.64, 36.75, 35.80, 28.04, 21.26.

HRMS (ESI-TOF) Calcd for C19H24aNO2 (M+H)" 298.1802. Found 298.1801.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,
detection at 254 nm) retention time = 14.5 min (major) and 16.7 min (minor).

(R)-3-methyl-N-(5-phenylpentan-2-yl)benzamide (4d)

)
N v, A ~NPh
H
4d

Obtained as white solid (48.9 mg, 87% yield, 94% ee).

'H NMR (400 MHz, CDCl3) & 7.48 (s, 1H), 7.44 — 7.42 (m, 1H), 7.25 — 7.16 (m, 4H),
7.14—7.07 (m, 3H), 5.78 (d, J = 8.4 Hz, 1H), 4.23 - 4.10 (m, 1H), 2.61 — 2.52 (m, 2H),
2.32(s,3H), 1.68 — 1.61 (m, 2H), 1.55 — 1.44 (m, 2H), 1.15 (d, J = 6.6 Hz, 3H).
BCNMR (101 MHz, CDCl3) § 167.17, 142.26, 138.46, 135.04, 132.11, 128.53, 128.50,
128.43,127.70, 125.89, 123.87, 45.63, 36.67, 35.76, 28.00, 21.45, 21.19.

HRMS (ESI-TOF) Calcd for C19H24NO (M+H)" 282.1852. Found 282.1852.
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HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 25.2 min (major) and 27.8 min (minor).
(R)-3,5-dimethyl-N-(5-phenylpentan-2-yl)benzamide (4e)

i
N "’//\/Ph
H

4e
Obtained as white solid (46.6 mg, 79% yield, 95% ee).
TH NMR (400 MHz, CDCl3) & 7.25 (s, 2H), 7.28 — 7.17 (m, 2H), 7.13 — 7.08 (m, 3H),
7.04 (s, 1H), 5.72 (d, J = 8.4 Hz, 1H), 4.20 — 4.13 (m, 1H), 2.64 — 2.52 (m, 2H), 2.28
(s, 6H), 1.71 — 1.60 (m, 2H), 1.53 — 1.44 (m, 2H), 1.15 (d, J = 6.6 Hz, 3H).
I3C NMR (101 MHz, CDCIs) 6 167.34, 142.29, 138.32, 135.08, 132.97, 128.55, 128.43,
125.89, 124.69, 45.59, 36.70, 35.77, 28.00, 21.34, 21.22.
HRMS (ESI-TOF) Calcd for C20H26NO (M+H)* 296.2009. Found 296.2009.
HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,
detection at 210 nm) retention time =12.8 min (major) and 24.2 min (minor).

(R)-2-methyl-N-(5-phenylpentan-2-yl)benzamide (4f)

L
N ., A~ Ph
H
4f

Obtained as white solid (38.2 mg, 68% yield, 90% ee).

'TH NMR (600 MHz, CDCl3) § 7.26 — 7.22 (m, 4H), 7.19 — 7.11 (m, 6H), 5.49 (d, J =
8.4 Hz, 1H), 4.21 — 4.14 (m, 1H), 2.68 — 2.55 (m, 2H), 2.38 (s, 3H), 1.73 — 1.65 (m,
2H), 1.55 - 1.44 (m, 2H), 1.18 (d, J = 6.6 Hz, 3H).

IBC NMR (101 MHz, CDCIs) 6 169.63, 142.23, 137.07, 135.84, 131.00, 129.76, 128.52,
128.44, 126.61, 125.91, 125.80, 45.44, 36.61, 35.75, 28.05, 21.22, 19.79.

HRMS (ESI-TOF) Calcd for C19H24NO (M+H)" 282.1852. Found 282.1852.

HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,
detection at 210 nm) retention time = 15.4 min (major) and 20.4 min (minor).

(R)-N-(5-phenylpentan-2-yl)-4-(trifluoromethyl)benzamide (4g)
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NJ"’//\/Ph
H
F5;C

4g
Obtained as white solid (58.9 mg, 88% yield, 95% ee).
TH NMR (600 MHz, CDCI3) 8 7.80 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H), 7.26
—7.21 (m, 2H), 7.18 = 7.11 (m, 3H), 5.83 (d, J= 8.4 Hz, 1H), 4.27 — 4.15 (m, 1H),
2.67—2.59 (m, 2H), 1.71 — 1.67 (m, 2H), 1.58 — 1.55 (m, 2H), 1.22 (d, J = 6.6 Hz,
3H).
13C NMR (151 MHz, CDCI3) § 165.70, 142.15, 138.38, 133.21 (q, J = 37.7 Hz),
128.55, 128.51, 127.44, 126.01, 125.72 (q, J = 4.5 Hz), 123.82 (q, J =273.3 Hz),
46.07, 36.60, 35.76, 28.04, 21.13.
YF NMR (564 MHz, CDCl3) § -62.92 (s, 3F).
HRMS (ESI-TOF) Calcd for C19H21F3NO (M+H)" 336.1570. Found 336.1569.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 23.1 min (major) and 29.8 min (minor).

(R)-4-cyano-N-(5-phenylpentan-2-yl)benzamide (4h)

L
N "’//\/Ph
H
NC
4h

Obtained as white solid (51.9 mg, 89% yield, 94% ee).

TH NMR (600 MHz, CDCl3) 8 7.79 (d, J = 8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 7.28
—7.22 (m, 2H), 7.19 - 7.11 (m, 3H), 5.89 (d, J = 8.4 Hz, 1H), 4.22 — 4.18 (m, 1H), 2.66
—2.58 (m, 2H), 1.70 — 1.66 (m, 2H), 1.58 — 1.54 (m, 2H), 1.21 (d, J = 6.6 Hz, 3H).
IBCNMR (151 MHz, CDCI3) 6 165.17, 142.08, 138.98, 132.54, 128.53, 128.52, 127.71,
126.03, 118.16, 115.05, 46.22, 36.53, 35.73, 28.03, 21.09.

HRMS (ESI-TOF) Calcd for C19H20N20 (M+H)" 293.1648. Found 293.1649.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 90/10, flow rate = 1 mL/min,
detection at 210 nm) retention time = 14.9 min (major) and 18.5 min (minor).

(R)-ethyl 4-((5-phenylpentan-2-yl)carbamoyl)benzoate (4i)
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@NJ ke
H
MeOgC

4i
Obtained as white solid (50.3 mg, 74% yield, 96% ee).
'TH NMR (400 MHz, CDCl3) 4 8.05 (d, J = 8.4 Hz, 2H), 7.75 (d, J = 8.4 Hz, 2H), 7.28
—7.21 (m, 2H), 7.18 — 7.11 (m, 3H), 5.85 (d, J = 8.4 Hz, 1H), 4.36 —4.16 (m, 1H), 3.91
(s, 3H), 2.66 — 2.58 (m, 2H), 1.73 — 1.65 (m, 2H), 1.58 — 1.52 (m, 2H), 1.21 (d, J=6.6
Hz, 3H).
I3C NMR (101 MHz, CDCl3) § 166.45, 166.10, 142.16, 138.99, 132.66, 129.92, 128.53,
128.48, 127.02, 125.97, 52.50, 45.98, 36.58, 35.74, 28.03, 21.12.
HRMS (ESI-TOF) Calcd for C20H24NO3 (M+H)" 340.1907. Found 340.1907.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 25.6 min (major) and 30.1 min (minor).

(R)-2-fluoro-N-(5-phenylpentan-2-yl)benzamide (4j)

F 0] J
©/KN NP
H
4j

Obtained as white solid (46.7 mg, 82% yield, 93% ee).

'"H NMR (400 MHz, CDCls) & 7.38— 7.33 (m, 2H), 7.31 — 7.26 (m, 1H), 7.23 — 7.14
(m, 2H), 7.11 = 7.04 (m, 3H), 5.72 (d, J = 8.4 Hz, 1H), 4.17 - 4.07 (m, 1H), 2.60 — 2.45
(m, 2H), 1.65 — 1.56 (m, 2H), 1.50 — 1.42 (m, 2H), 1.13 (d, J = 6.6 Hz, 3H).

I3C NMR (101 MHz, CDCI3) 8 165.68 (d, J =2.5 Hz), 162.87 (d, J = 247.7 Hz), 142.18,
137.35 (d, ] = 6.6 Hz), 130.31 (d, J = 7.9 Hz), 128.54, 128.48, 125.97, 122.37 (d, ] =
3.0 Hz), 118.42 (d, J = 21.3 Hz), 114.41 (d, J = 22.8 Hz), 45.93, 36.59, 35.75, 28.03,
21.13.

19F NMR (376 MHz, CDCl3) § -104.79 — -114.80 (m).

HRMS (ESI-TOF) Calcd for CisH21FNO (M+H)" 286.1602. Found 286.1601.
HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,

detection at 210 nm) retention time = 13.4 min (major) and 19.9 min (minor).
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(R)-N-(5-phenylpentan-2-yl)-2-naphthamide (4k)

O
HJ",,/\/Ph
4k

Obtained as white solid (55.8 mg, 88% yield, 95% ee).

TH NMR (600 MHz, CDCI3) 6 8.16 (s, 1H), 7.85 — 7.79 (m, 3H), 7.73 (dd, J = 8.4, 1.8
Hz, 1H), 7.50 — 7.44 (m, 2H), 7.23 — 7.17 (m, 2H), 7.13 — 7.08 (m, 3H), 5.94 (d, J = 8.4
Hz, 1H), 4.27 - 4.19 (m, 1H), 2.64 — 2.56 (m, 2H), 1.71 — 1.66 (m, 2H), 1.60 — 1.51 (m,
2H), 1.20 (d, J = 6.6 Hz, 3H).

BCNMR (101 MHz, CDCI3) 8 167.06, 142.26, 134.76, 132.73, 132.25, 128.97, 128.55,
128.51, 128.45, 127.84, 127.64, 127.29, 126.82, 125.91, 123.72, 45.86, 36.69, 35.78,
28.06, 21.23.

HRMS (ESI-TOF) Calcd for C22H23NO (M+H)" 318.1852. Found 318.1852

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 36.3 min (major) and 45.7 min (minor).

(R)-N-(5-phenylpentan-2-yl)-1-naphthamide (41)

O
HJ",,/\/Ph
41

Obtained as white solid (43.1mg, 68% yield, 93% ee).

'"H NMR (600 MHz, CDCls) 6 8.11 (d, J = 8.4 Hz, 1H), 7.77 — 7.67 (m, 2H), 7.41 —
7.33 (m, 3H), 7.28 (t, J = 7.2 Hz, 1H), 7.14 — 7.10 (m, 2H), 7.05 — 7.02 (m, 3H), 5.61
(d,J=9.0Hz, 1H), 4.23 —4.16 (m, 1H), 2.58 —2.49 (m, 2H), 1.65 — 1.59 (m, 2H), 1.46
—1.43 (m, 2H), 1.13 (d, J = 6.6 Hz, 3H).

BCNMR (101 MHz, CDCI3) § 169.10, 142.25, 135.13, 133.76, 130.45, 130.20, 128.54,
128.46, 128.39, 127.15, 126.49, 125.93, 125.47, 124.83, 124.73, 45.71, 36.65, 35.76,
28.12, 21.26.

HRMS (ESI-TOF) Calcd for C22H24NO (M+H)" 318.1852. Found 318.1853

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
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detection at 210 nm) retention time = 22.6 min (major) and 28.5 min (minor).

(R)-N-(5-phenylpentan-2-yl)furan-2-carboxamide (4m)

0]
O NJ"’//\/Ph
\ | H
4m

Obtained as white solid (41.6 mg, 81% yield, 95% ee).

'H NMR (600 MHz, CDCl3) 6 7.34 (d, J = 1.2 Hz, 1H), 7.22 — 7.18 (m, 2H), 7.12 —
7.08 (m, 3H), 7.02 (d, J = 3.6 Hz, 1H), 6.41 (q, J = 1.8 Hz, 1H), 6.03 (d, J = 8.4 Hz,
1H), 4.17 — 4.08 (m, 1H), 2.63 — 2.50 (m, 2H), 1.69 — 1.58 (m, 2H), 1.54 — 1.44 (m,
2H), 1.14 (d, J = 6.6 Hz, 3H).

I3C NMR (101 MHz, CDCl3) & 157.88, 148.27, 143.71, 142.21, 128.52, 128.42, 125.88,
114.08, 112.23, 44.96, 36.64, 35.73, 27.92, 21.20.

HRMS (ESI-TOF) Calcd for C1sH20NO2 (M+H)" 258.1849. Found 258.1849

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 99/1, flow rate = 1 mL/min,
detection at 254 nm) retention time = 34.6 min (major) and 42.5 min (minor).

(R)-N-(5-phenylpentan-2-yl)thiophene-2-carboxamide (4n)

(0]
S NJ",,/\/Ph
\ ||l H

4n
Obtained as white solid (37.1 mg, 68% yield, 95% ee).
'"H NMR (600 MHz, CDCls) & 7.43 (d, J = 4.8 Hz, 2H), 7.26 — 7.23 (m, 2H), 7.17 —
7.13 (m, 3H), 7.04 (t, J = 4.2 Hz, 1H), 5.67 (d, J = 7.8 Hz, 1H), 4.21 — 4.14 (m, 1H),
2.66 —2.58 (m, 2H), 1.73 — 1.65 (m, 2H), 1.57 — 1.48 (m, 2H), 1.20 (d, J = 6.6 Hz, 3H).
IBCNMR (151 MHz, CDCIs) 6 161.33, 142.23, 139.48, 129.76, 128.55, 128.46, 127.84,
127.66, 125.93, 45.82, 36.64, 35.75, 27.99, 21.20.
HRMS (ESI-TOF) Calcd for C16H20NOS (M+H)" 274.1260. Found 274.1260.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 90/10, flow rate = 1 mL/min,
detection at 254 nm) retention time = 20.3 min (major) and 30.4 min (minor).

(R)-N-(5-phenylpentan-2-yl)thiophene-2-carboxamide (40)
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Obtained as white solid (29.6 mg, 49% yield, 89% ee).

TH NMR (400 MHz, CDCl5) 8 8.63 (s, 1H), 7.97 (d, J = 8.4 Hz, 1H), 7.35 (s, 1H), 7.27
—7.17 (m, 2H), 7.16 — 7.05 (m, 3H), 5.82 (d, J = 8.4 Hz, 1H), 4.21 —4.10 (m, 1H), 2.63
—2.51 (m, 2H), 1.71 — 1.42 (m, 4H), 1.17 (d, J = 6.8 Hz, 3H).

BCNMR (101 MHz, CDCI3) 8 164.01, 154.17, 147.92, 142.05, 138.06, 129.59, 128.51
(d, J=1.3 Hz), 126.02, 124.45, 46.21, 36.45, 35.70, 28.04, 21.06.

HRMS (ESI-TOF) Calcd for C17H20CIN20 (M+H)* 303.1259. Found 303.1260
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 17.3 min (major) and 19.3 min (minor).

(R)-N-(5-phenylpentan-2-yl)acetamide (4p)
@)

)LNJ P
H
4p

Obtained as white solid (27.9 mg, 68% yield, 90% ee).

TH NMR (400 MHz, CDCl3) & 7.27 — 7.20 (m, 2H), 7.16 — 7.12 (m, 3H), 5.15 (s, 1H),
4.06 —3.87 (m, 1H), 2.65 — 2.50 (m, 2H), 1.91 (s, 3H), 1.67 — 1.56 (m, 3H), 1.44 — 1.39
(m, 2H), 1.08 (d, J = 6.8 Hz, 3H).

I3C NMR (151 MHz, CDCl3) & 169.63, 142.27, 128.52, 128.44, 125.91, 45.37, 36.53,
35.77,27.98, 23.59, 21.08.

HRMS (ESI-TOF) Calcd for C13H20NO (M+H)" 206.1539. Found 206.1540.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,
detection at 254m) retention time = 8.0 min (major) and 10.2 min (minor).

(R)-N-(5-phenylpentan-2-yl)butyramide (4q)

0]
/\)I\NJ",,/\/PI’]
H

4q
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Obtained as white solid (23.7 mg, 51% yield, 93% ee).

'H NMR (400 MHz, CDCl3) § 7.27 — 7.21 (m, 2H), 7.17 — 7.11 (m, 3H), 5.25 (d, J =
8.4 Hz, 1H), 4.07 — 3.90 (m, 1H), 2.64 — 2.52 (m, 2H), 2.08 (t, J = 7.2 Hz, 2H), 1.69 —
1.54 (m, 4H), 1.46 — 1.36 (m, 2H), 1.08 (d, J= 6.8 Hz, 3H), 0.91 (t, J = 7.6 Hz, 3H).
I3C NMR (101 MHz, CDCl3) & 172.38, 142.31, 128.52, 128.43, 125.88, 45.00, 39.06,
36.62,35.76,27.98, 21.21, 19.39, 13.84.

HRMS (ESI-TOF) Calcd for Chemical Formula: C1sH24NO (M+H)* 234.1852. Found
234.1853.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 10.8 min (major) and 12.3 min (minor).

(R)-N-(5-phenylpentan-2-yl)isobutyramide (4r)

I
N "’//\/Ph
H
4r

Obtained as white solid (31.7 mg, 68% yield, 90% ee).

'TH NMR (600 MHz, CDCl3) § 7.27 — 7.22 (m, 2H), 7.18 — 7.10 (m, 3H), 5.13 (d, J =
8.4 Hz, 1H), 4.03 —3.96 (m, 1H), 2.62 — 2.56 (m, 2H), 2.28 — 2.34 (m, 1H), 1.64 — 1.59
(m, 2H), 1.46 — 1.38 (m, 2H), 1.11 (dd, J= 6.6, 2.4 Hz, 6H), 1.08 (d, J = 6.8 Hz, 3H).
I3C NMR (151 MHz, CDCI3) 6 176.37, 142.35, 128.49 (d, J = 13.1 Hz), 125.89, 44.80,
36.67,35.94, 35.76, 27.97, 21.19, 19.90, 19.73.

HRMS (ESI-TOF) Calcd for C1sH24NO (M+H)" 234.1852. Found 234.1853.

HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 11.9 min (major) and 13.8 min (minor).

(R)-N-(5-phenylpentan-2-yl)cyclopropanecarboxamide (4s)

iy
%N “, A ~N-Ph
H
4s

Obtained as white solid (40.6 mg, 88% yield, 96% ee).
TH NMR (600 MHz, CDCl3) § 7.26 — 7.25 (m, 2H), 7.18 — 7.12 (m, 3H), 5.41 (d, J =

7.8 Hz, 1H), 4.04 — 4.00 (m, 1H), 2.63 —2.55 (m, 2H), 1.67 — 1.59 (m, 2H), 1.47 — 1.39
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(m, 2H), 1.26 — 1.22 (m, 1H), 1.09(d, J = 6.8 Hz, 3H), 0.93 — 0.90 (m, 2H), 0.69 — 0.66
(m, 2 H)

I3C NMR (151 MHz, CDCl3) & 172.85, 142.38, 128.54, 128.43, 125.88, 45.29, 36.76,
35.80, 27.99, 21.20, 15.00, 7.11, 7.06.

HRMS (ESI-TOF) Calcd for C1sH22NO (M+H)" 232.1696. Found 232.1697.

HPLC (OJ-H, 0.46*25 cm, 5 um, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 16.2 min (major) and 22.5 min (minor).

(R)-N-(5-phenylpentan-2-yl)cyclohexanecarboxamide (4t)

i)
N "’//\/Ph
H
4t

Obtained as white solid (39.8 mg, 73% yield, 93% ee).

TH NMR (600 MHz, CDCl3) § 7.27 — 7.23 (m, 2H), 7.18 — 7.11 (m, 3H), 5.14 (2, J =
7.8 Hz, 1H), 4.04 —3.93 (m, 1H), 2.64 — 2.53 (m, 2H), 2.01 — 1.96 (m, 1H), 1.81 —1.74
(m, 4H), 1.64 — 1.58 (m, 3H), 1.47 — 1.35 (m, 4H), 1.29 - 1.15 (m, 3H), 1.06 (d, J = 8.4
Hz , 3H).

13C NMR (151 MHz, CDCl3) 8 175.49, 142.36, 128.53, 128.43, 125.87, 45.87, 44.66,
36.69, 35.76, 29.99, 29.80, 27.96, 25.90, 25.88, 25.86, 21.25.

HRMS (ESI-TOF) Calcd for C1sH2sNO (M+H)* 274.2165. Found 274.2164.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 11.1 min (major) and 15.5 min (minor).

(R)-N-(5-phenylpentan-2-yl)pivalamide (4u)

I
N "’//\/Ph
H
4u

Obtained as white solid (41.5 mg, 84% yield, 92% ee).

'TH NMR (600 MHz, CDCl3) § 7.27 — 7.23 (m, 2H), 7.17 — 7.11 (m, 3H), 5.31 (d, J =
7.8 Hz, 1H), 4.02 — 3.95 (m, 1H), 2.63 — 2.55 (m, 2H), 1.64 — 1.58 (m, 2H), 1.47 - 1.38
(m, 2H), 1.15 (s, 9H), 1.08 (d, J = 6.8 Hz, 3H).
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I3C NMR (151 MHz, CDCl3) & 177.77, 142.35, 128.50, 128.42, 125.86, 44.82, 38.68,
36.62,35.73,27.96, 27.73, 21.12.

HRMS (ESI-TOF) Calcd for C16H26NO (M+H)" 248.2009. Found 248.2008.

HPLC (OD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 99/1, flow rate = 0.5
mL/min, detection at 210 nm) retention time = 20.3min (major) and 21.8 min (minor).
(R)-N-methyl-N-(5-phenylpentan-2-yl)acetamide (4v)

O

A,
/
4v

~.-Ph

Obtained as white solid (34.6 mg, 79% yield, 80% ee).

'H NMR (400 MHz, CDCI3) 8 7.28 — 7.20 (m, 2H), 7.18 — 7.07 (m, 3H), 4.79 — 4.70
(M, 0.5H), 3.81 — 3.68 (m, 0.5H), 2.69 (s, 1.5H), 2.66 (s, 1.5H), 2.63 — 2.48 (M, 2H),
2.04 (d,J=7.0 Hz, 3H), 1.56 — 1.35 (m, 4H), 1.10 (d, J = 6.6 Hz, 1.5H), 1.00 (d, J =
6.8 Hz, 1.5H).

13C NMR (101 MHz, CDCI3) 8 170.76, 170.47, 142.33, 141.78, 128.50, 128.43,
128.37, 126.06, 125.82, 53.44, 47.60, 35.73, 35.65, 33.89, 33.17, 29.10, 28.35, 28.26,
25.76,22.48,21.83, 19.01, 18.02.

HRMS (ESI-TOF) Calcd for C14aH22NO (M+H)" 220.1696. Found 220.1696.

HPLC (OB-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 19.0 min (minor) and 24.2 min (major).

(R)-N-(4-(2,3-dihydrobenzofuran-5-yl)butan-2-yl)benzamide (5a)

Sapare

5a
Obtained as white solid (49.5 mg, 84% yield, 96% ee).
'H NMR (600 MHz, CDCl3) 6 7.66 (d, J = 6.0 Hz, 2H), 7.49 — 7.47 (m, 1H), 7.42 —
7.40 (m, 2H), 7.03 (s, 1H), 6.93 (d, J=1.8 Hz, 1H), 6.70 (d, J= 8.4 Hz, 1H), 5.86 (d, J
= 8.4 Hz, 1H), 4.55 — 4.46 (m, 2H), 4.29 — 4.25 (m, 1H), 3.17 — 3.05 (m, 2H), 2.71 —
2.62 (m, 2H), 1.86 (q, J = 7.8 Hz, 2H), 1.28 (d, J = 6.6 Hz, 3H).
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BCNMR (151 MHz, CDCI3) 8 166.86, 158.47, 134.99, 133.84, 131.41, 128.60, 127.77,
127.33, 126.90, 125.06, 109.22, 71.26, 45.88, 39.08, 32.03, 29.87, 21.21.

HRMS (ESI-TOF) Calcd for C19H22NO2 (M+H)" 296.1645. Found 296.1645.

HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 80/20, flow rate = 1 mL/min,
detection at 210 nm) retention time = 16.2 min (major) and 19.7 min (minor).

(R)-N-(sec-butyl)benzamide (5b)

i
N "’//Me
H
5b

Obtained as white solid (23.0 mg, 65% yield, 94% ee).

'H NMR (400 MHz, CDCl3) & 7.75 (d, J = 8.0 Hz, 2H), 7.52 — 7.39 (m, 3H), 5.86 (s,
1H), 4.19 — 4.08 (M, 1H), 1.62-1.56 (m, 2H), 1.23 (d, J = 6.8 Hz, 3H), 0.97 (t, J = 8.0
Hz, 3H).

I3C NMR (101 MHz, CDCl3) & 167.07, 135.19, 131.37, 128.64, 126.93, 47.23, 29.92,
20.63, 10.54.

HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,
detection at 210 nm) retention time = 15.9 min (major) and 21.6 min (minor).

(R)-N-(hexan-2-yl)benzamide (5¢)

@”J",,NMG

5c
Obtained as white solid (25.8 mg, 63% yield, 93% ee).
'"H NMR (400 MHz, CDCls) & 7.62 (d, J = 8.0 Hz, 2H), 7.37 — 7.34 (m, 1H), 7.31 —
7.27 (m, 2H), 5.20 (d, J = 8.0 Hz ,1H), 4.1 — 4.01 (m, 1H), 1.44 — 1.38 (m, 2H), 1.25 —
1.19 (m, 4H), 1.10 (d, J = 6.8 Hz, 3H), 0.77 (t, J = 8.0 Hz, 3H).
I3C NMR (101 MHz, CDCl3) 6 166.97, 135.19, 131.38, 128.65, 126.94, 45.91, 36.91,
28.39,22.73,21.19, 14.15.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =99/1, flow rate = 1 mL/min,

detection at 210 nm) retention time = 30.2 min (major) and 34..3 min (minor).
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(R)-N-(decan-2-yl)benzamide (5d)

O
©)‘\NJ"’@f\Me
b
5d

Obtained as white solid (39.3 mg, 75% yield, 93% ee).

'"H NMR (400 MHz, CDCls) & 7.75 (d, J = 8.0 Hz, 2H), 7.51 — 7.47 (m, 1H), 7.44 —
7.41 (m, 2H), 5.85 (d, J = 8.0 Hz, 1H), 4.24 — 4.14 (m, 1H), 1.57 — 1.51 (m, 2H), 1.42
—1.19 (m, 14H), 0.87 (t, J = 8.0 Hz, 3H).

I3C NMR (101 MHz, CDCl3) 6 166.97, 135.21, 131.37, 128.65, 126.94, 45.94, 37.22,
31.98, 29.67, 29.65, 29.38, 26.23, 22.78, 21.18, 14.22.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 14.0 (major) and 18.0 min (minor).

(R)-N-(5,5,5-trifluoropentan-2-yl)benzamide (5e)

L
H
5e

Obtained as white solid (39.2 mg, 80% yield, 98% ee).

'H NMR (600 MHz, CDCl3) 6 7.75 (d, J = 6.0 Hz, 2H), 7.53 — 7.50 (m, 1H), 7.46 —
7.43 (m, 2H), 5.90 (d, J = 6.0 Hz, 1H), 4.32 —4.25 (m, 1H), 2.26 — 2.15 (m, 2H), 1.88
—1.82 (m, 1H), 1.80 — 1.75 (m, 1H), 1.30 (d, J = 6.0 Hz, 3H).

I3C NMR (101 MHz, CDCl3) 6 167.31, 134.53, 131.75, 128.76, 127.14 (q, J = 413.7
Hz), 126.97, 44.92,31.16 (q, J = 29.1 Hz), 29.67 (d, J =2.9 Hz), 21.19.

F NMR (565 MHz, CDCls) § -66.47 (t, J = 10.7 Hz).

HRMS (ESI-TOF) Calcd for C12Hi1sFaNO (M+H)" 246.1100. Found 246.1100.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 15.1min (major) and 16.8 min (minor).

(R)-N-(8-hydroxyoctan-2-yl)benzamide (5f)
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5f
Obtained as colorless oil (32.3mg, 65% yield, 92% ee).
HRMS (ESI-TOF) Calcd for C1sH23NO2 (M+H)" 250.1802. Found 250.1801.
'"H NMR (400 MHz, CDCls) & 7.74 (d, J = 8.0 Hz, 2H), 7.51 — 7.47 (m, 1H), 7.44 —
7.40 (m, 2H), 5.89 (d, J = 8.0 Hz, 1H), 4.23 — 4.16 (m, 1H), 3.63 (t, J = 8.0 Hz, 2H),
1.59 - 1.51 (m, 4H), 1.43 — 1.31 (m, 6H), 1.23 (d, J = 8.0 Hz, 3H).
13C NMR (101 MHz, CDCl3) 8 167.05, 135.12, 131.43, 128.67, 126.94, 62.98, 45.81,
37.09, 32.73, 29.26, 26.12, 25.73, 21.18.
HRMS (ESI-TOF) Calcd for C1sH24NO2 (M+H)" 250.1802. Found 250.1801.
HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 80/20, flow rate = 1 mL/min,
detection at 254 nm) retention time = 10.2 min (major) and 13.9 min (minor).

(R)-N-(8-((tert-butyldimethylsilyl)oxy)octan-2-yl)benzamide (5g)

L
©)LN 1 NN"0TBS
H
5g

Obtained as colorless oil (45.0 mg, 62% yield, 94% ee).

'TH NMR (400 MHz, CDCl3) § 7.74 (d, J = 6.0 Hz, 2H), 7.49 — 7.46 m, 1H), 7.43 —7.39
(m, 2H), 591 (d, J=8.4 Hz, 1H), 4.23 —4 13 (m, 1H), 3.58 (t, J = 6.8 Hz, 2H), 1.56 —
1.46 (m, 4H), 1.43 — 1.29 (m, 5H), 1.22 (d, J = 6.8 Hz, 3H), 0.88 (s, 9H), 0.03 (s, 6H).
I3C NMR (101 MHz, CDCl3) 6 166.95, 135.18, 131.38, 128.65, 126.93, 63.35, 45.89,
37.17,32.90, 29.46, 26.22, 26.11, 25.86, 21.19, 18.50.

HRMS (ESI-TOF) Calcd for C21H3sNO2Si (M+H)" 364.2666. Found 364.2665.
HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 7.5 min (major) and 9.6 min (minor).

(R)-N-(1-(oxetan-3-yl)ethyl)benzamide (5h)
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Obtained as white solid (27.1 mg, 66% yield, 98% ee).
TH NMR (600 MHz, CDCI3) 8 7.76 (d, J = 9.6 Hz, 2H), 7.51 — 7.48 (m, 1H), 7.44 —
7.41 (m 2H), 6.17 (d, J = 8.4 Hz, 1H), 4.79 — 4.76 (m, 2H), 4.63 — 4.52 (m, 2H), 4.48
(t,J=06.6 Hz, 1H), 3.15-3.09 (m, 1H), 1.19 (d, J= 7.2 Hz, 3H).
I3C NMR (151 MHz, CDCl3) & 167.63, 134.65, 131.70, 128.72, 127.01, 74.37, 74.26,
47.30,40.91, 18.23.
HRMS (ESI-TOF) Calcd for C12H16NO2 (M+H)" 205.1103. Found 206.1175.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 18.3 min (major) and 23.0 min (minor).

(R)-4-(1-benzamidoethyl)piperidin-1-ylpivalate (5i)

L
N<
5i

Obtained as white solid (40.5mg, 61% yield, 92% ee).

Boc

TH NMR (600 MHz, CDCl3) § 7.70 — 7.66 (m, 2H), 7.46 — 7.42 (m, 1H), 7.37 (t,J =
7.4 Hz, 2H), 5.84 (d, J = 8.8 Hz, 1H), 4.09 (q, J = 6.2, 5.8 Hz, 3H), 2.60 (tt, J = 13.1,
3.3 Hz, 2H), 1.65 (dd, J = 35.6, 13.2 Hz, 2H), 1.38 (s, 9H), 1.20 (td, J = 12.8, 4.5 Hz,
2H).

I3C NMR (101 MHz, CDCIs) 8 167.11, 154.88, 134.87, 131.56, 128.70, 126.95, 79.55,
49.24,43.96, 43.83, 41.85, 28.54, 28.35, 17.97.

HRMS (ESI-TOF) Calcd for C19H20N203 (M+Na)* 355.1992. Found 355.1991.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 254 nm) retention time = 16.3 min (major) and 23.5 min (minor).
(1R,2S,4R)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-yl-(R)-7-benzamidooctanoate

Q)
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Obtained as white solid (49.5 mg, 62% yield, 98:2 dr).

TH NMR (600 MHz, CDCl3) 8 7.75 (d, J = 7.2 Hz, 2H), 7.45 — 7.48 (m, 1H), 7.44 —
7.41 (m, 2H), 5.86 (d, J = 8.4 Hz, 1H), 4.89 — 4.86 (m, 1H), 4.24 — 4.15 (m, 1H), 2.37
—2.29 (m, 3H), 1.96 — 1.89 (m, 1H), 1.76 — 1.70 (m, 2H), 1.68 — 1.60 (m, 3H), 1.58 —
1.51 (m, 2H), 1.43 — 1.35 (m, 4H), 1.31 — 1.18 (m, 6H), 0.94 (dd, J=13.8, 3.6 Hz, 1H),
0.89 (s, 3H), 0.86 (s, 3H), 0.81 (s, 3H).

I3C NMR (151 MHz, CDCI3) & 174.19, 167.00, 135.11, 131.43, 128.67, 126.95, 79.78,
48.86,45.84,45.02,29.17, 28.18, 27.25, 25.93, 25.12, 21.21, 19.83, 18.96, 13.64.
HRMS (ESI-TOF) Calcd for C2sH3sNO3 (M+H)"™ 400.2846. Found 400.2846.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 210 nm) retention time = 14.4 min (major) and 17.0 min (minor).

(1R,2S,5R)-2-isopropyl-5-methylcyclohexyl-(R)-6-benzamidoheptanoate (5k)

o N )u,O
O
@)
5k

Obtained as white solid (67.3mg, 87% yield, 97:3 dr).
'H NMR (400 MHz, CDCI3) 8 7.68 (d, J = 8.4 Hz, 1H), 7.42 (t, J = 7.2 Hz, 1H), 7.35
(t,J=7.2 Hz, 2H), 5.88 (d, J = 6.8 Hz, 1H), 4.62 — 4.56 (m, 1H), 4.17 — 4.07 (m, 1H),
2.22 (t,J=8.8 Hz, 2H), 1.88 — 1.24 (m, 14H), 1.16 (d, J = 6.4 Hz, 3H), 1.04 — 0.86 (m,
2H), 0.85 - 0.76 (m, 6H), 0.68 (d, J = 6.8 Hz, 2H).
13C NMR (101 MHz, CDCls) 8 173.32, 166.96, 135.02, 131.37, 128.60, 126.94, 74.11,
47.06,45.75,41.01,36.67,34.62,34.33,31.45,26.35, 25.69, 25.04, 23.50, 22.09, 21.10,
20.84, 16.40.

HRMS (ESI-TOF) Calcd for C24H3sNO3 (M+H)" 387.2773. Found 388.2843.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
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detection at 210 nm) retention time = 8.4 min (minor) and 10.3 min (major).
(10R,13R,145)-10,13-dimethyl-17-((R)-6-methylheptan-2-yl)-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-cyclopenta[a]phenanthren-
2-yl-(6R)-6-benzamidoheptanoate (51)

51
Obtained as white solid (88.8 mg, 72% yield, 98:2 dr).

TH NMR (400 MHz, CDCl3) 8 7.75 (d, J = 6.8 Hz, 2H), 7.51 — 7.47 (m, 1H), 7.44 —
7.40 (m, 2H), 5.88 (d, J = 8.4 Hz, 1H), 5.32 (d, J = 5.2 Hz, 1H), 4.63 — 4.55 (m, 1H),
4.27 —4.11 (m, 1H), 2.32 — 2.23 (m, 3H), 2.05 — 1.91 (m, 2H), 1.88 — 1.77 (m, 3H),
1.70 — 1.62 (m, 2H), 1.60 — 1.29 (m, 21H), 1.24 (d, J = 6.6 Hz, 3H), 1.16 — 1.07 (m,
6H), 1.00 (s, 3H), 0.91 (d, J = 6.8 Hz, 3H), 0.86 (dd, J = 6.8, 2.0 Hz, 6H).

I3C NMR (101 MHz, CDCI3) § 173.17, 139.73, 131.40, 128.65, 126.94, 122.73, 73.95,
56.80, 56.25,50.13,45.75,42.42,39.85, 39.64, 38.25, 37.10, 36.80, 36.69, 36.30, 35.91,
34.62,32.01,31.96, 28.35,28.13,27.91,25.71,25.01, 24.41,23.95, 22.95, 22.69, 21.20,
21.14,19.43, 18.84, 11.98.

HRMS (ESI-TOF) Calcd for C41HesNO3 (M+H)" 617.4808. Found 618.4880.

HPLC (IA, 0.46*25 cm, 5 © m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 14.7 min (major) and 20.9 min (minor).
N-((R)-7-(((S)-2,5,7,8-tetramethyl-2-((4S,85)-4,8,12-trimethyltridecyl)chroman-6-

yDoxy)heptan-2-yl)benzamide (Sm)

@)OLNJ"/,/\/\/O
H
0

5m
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Obtained as white solid (60.3 mg, 45% yield, 97:3 dr).

'H NMR (600 MHz, CDCl3) 6 7.75 (d, J = 7.2 Hz, 2H), 7.51 — 7.47 (m, 1H), 7.44 —
7.41 (m, 2H), 5.86 (d, J = 8.4 Hz, 1H), 4.24 — 4.20 (m, 1H), 2.60 — 2.57 (m, 4H), 2.08
(s, 3H), 1.99 (s, 3H), 1.95 (s, 3H), 1.85 — 1.70 (m, 6H), 1.61 — 1.34 (m,14H), 1.32 —
0.98 (m, 20H), 0.92 — 0.81 (m, 12H).

I3C NMR (151 MHz, CDCl3) § 172.40, 167.00, 149.47, 140.61, 135.10, 131.43, 128.67,
126.94, 126.77,125.00, 123.12, 117.48, 75.15, 45.82,39.50, 37.58, 37.55, 37.42, 37.09,
34.15,32.93,32.83, 29.35,28.11,25.95, 25.15, 24.93, 24.57,22.85, 22.76, 20.73, 19.88,
19.79, 13.11, 12.27, 11.95.

HRMS (ESI-TOF) Calcd for C42HesNO3 (M+Na)* 670.5170. Found 670.5123.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 0.7
mL/min, detection at 210 nm) retention time = 15.5 min (major) and 17.6 min (minor).
ethyl (R)-5-benzamidohexanoate

o)

Jo, CO,Et
d” N\ 2

5n

Obtained as white solid (37.9 mg, 72% yield, 94% ee).

'"H NMR (400 MHz, CDCls) & 7.76 (d, J = 6.8 Hz, 2H), 7.49 — 7.44 (m, 1H), 7.43 —
7.36 (m, 2H), 6.12 (d, J = 8.4 Hz, 1H), 4.24 — 4.19 (m, 1H), 4.11 (q, J = 7.2 Hz, 2H),
2.35-2.31 (m, 2H), 1.74 — 1.63 (m, 2H), 1.61 — 1.53 (m, 2H), 1.25 — 1.22 (m, 6H).
I3C NMR (101 MHz, CDCI3) 8 173.69, 167.08, 134.95, 131.42, 128.62, 126.97, 60.46,
45.64,36.28, 33.97,21.43,21.13, 14.34.

HRMS (ESI-TOF) Calcd for C1sH22NO3 (M+H)" 264.1594. Found 264.1592.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 95/5, flow rate = 1 mL/min,
detection at 254 nm) retention time = 15.9 min (major) and 17.0 min (minor).

(R)-5-phenylpentan-2-ylbenzoate (6a)

i
©)‘\O "'//\/Ph
6a
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Obtained as colorless oil (37.5 mg, 73% yield, 91% ee).

'H NMR (400 MHz, CDCl3) 8 8.04 — 7.94 (m, 2H), 7.56 — 7.48 (m, 1H), 7.42 — 7.38
(m, 2H), 7.30 — 7.19 (m, 2H), 7.16-7.31 (m, 3H), 5.22 — 5.10 (m, 1H), 2.62 (t, J = 6.8
Hz, 2H), 1.85 — 1.59 (m, 4H), 1.30 (d, J = 6.4 Hz, 3H).

BCNMR (151 MHz, CDCI3) 8 166.35, 142.24, 132.87, 130.96, 129.66, 128.53, 128.47,
128.43, 125.94, 71.58, 35.80, 35.74, 27.33, 20.22.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 8.2 min (minor) and 8.7 min (major).

(R)-5-phenylpentan-2-yl-2-naphthoate (6b)

oy
6b

Obtained as colorless oil (42.6 mg, 67% yield, 92% ee).

TH NMR (400 MHz, CDCI3) 6 8.55 (s, 1H), 8.03 (dd, J = 8.4, 1.6 Hz, 1H), 7.92 (d, J
=9.6 Hz, 1H), 7.84 (d, J = 8.4 Hz, 2H), 7.59 — 7.46 (m, 2H), 7.30 — 7.21 (m, 2H),
7.16 —7.12 (m, 3H), 5.27 - 5.19 (m, 1H), 2.64 (t, J=7.2 Hz, 2H), 1.87 — 1.62 (m,
4H), 1.35 (d, J = 6.6 Hz, 3H).

BC NMR (101 MHz, CDCI3) 8 166.50, 142.24, 135.60, 132.64, 131.00, 129.46, 128.54,
128.47, 128.25, 128.19, 127.88, 126.70, 125.95, 125.43, 71.74, 35.79 (d, J = 3.0 Hz),
27.38, 20.30.

HRMS (ESI-TOF) Calcd for C22H2202Na (M+Na)* 341.1512. Found 341.1511.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 99/1, flow rate = 1 mL/min,
detection at 254 nm) retention time = 11.9 min (major) and 14.2 min (minor).

(R)-N-(4-methylhexan-2-yl)benzamide (6¢)

I
>H(O "’//\/Ph
6¢

Obtained as colorless oil (26.2 mg, 53% yield, 80% ee).
'TH NMR (400 MHz, CDCl3) 8 7.27 — 7.20 (m, 2H), 7.18 — 7.10 (m, 3H), 4.91-4.83 (m,
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1H), 2.68 — 2.52 (m, 2H), 1.70 — 1.45 (m, 4H), 1.20 — 1.06 (m, 11H).

BC NMR (101 MHz, CDCl3) § 178.30, 142.32, 128.49, 128.45, 125.90, 70.37, 38.85,
35.76, 35.58, 27.29, 20.02.

I3C NMR (101 MHz, CDCl3) 6 178.30, 142.32, 128.49, 128.45, 125.90, 70.37, 38.85,
35.75, 35.58,27.29, 27.27, 20.02.

HRMS (ESI-TOF) Calcd for C16H2402 Na (M+Na)" 271.1669. Found 271.1677.
HPLC (OD-H, 0.46*25 cm, 5 © m, hexane/isopropanol = 99.8/0.2, flow rate = 1
mL/min, detection at 210 nm) retention time = 13.2 min (major) and 17.3 min (minor).

(R)-6-ethoxy-6-oxohexan-2-ylbenzoate (6d)

o
©)‘\ oJ"'/ _~_-COEt
6d

Obtained as colorless oil (35.9mg, 68% yield, 93% ee).

'"H NMR (400 MHz, CDCls) & 8.03 (d, J = 8.4 Hz, 1H), 7.56 — 7.52 (m, 1H), 7.45 —
7.41 (m, 2H), 5.20 — 5.13 (m, 1H), 4.11 (q, J = 7.2 Hz, 2H), 2.34 (t, J = 6.8 Hz, 2H),
1.84 —1.61 (m, 4H), 1.35 (d, J=6.6 Hz, 3H), 1.24 (t, J = 7.2 Hz, 3H).

I3C NMR (101 MHz, CDCI3) 8 173.47, 166.27, 132.90, 130.83, 129.64, 128.42, 71.25,
60.43, 35.48, 34.11, 20.97, 20.12, 14.34.

HRMS (ESI-TOF) Calcd for C1sH2004 Na (M+Na)" 287.1254. Found 287.1252.
HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 254 nm) retention time = 7.5 min (minor) and 7.8 min (major).

(R)-6-methoxyhexan-2-ylbenzoate (6e)

I
©)ko ",,/\/\OMe
6e

Obtained as colorless oil (30.7 mg, 65% yield, 93% ee).

'TH NMR (600 MHz, CDCl3) & 8.04 (d, J = 8.4 Hz, 2H), 7.56 — 7.52 (m, 1H), 7.44 —
7.41 (m, 2H), 5.18 — 5.13 (m, 1H), 3.37 (t, J = 6.6 Hz, 2H), 3.31 (s, 2H), 1.81 — 1.72
(m, 1H), 1.68 — 1.58 (m, 2H), 1.53 — 1.38 (m, 1H), 1.34 (d, J= 6.0 Hz, 3H), 1.26 — 1.18

(m, 1H).
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13C NMR (151 MHz, CDCl3) & 166.33, 132.84, 130.99, 129.64, 128.40, 72.73, 71.70,
58.68, 36.02, 29.63, 22.25, 20.16.

HRMS (ESI-TOF) Calcd for C14H2003 Na (M+Na)" 259.1305. Found 259.1302.
HPLC (AS-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 4.0 min (major) and 4.5 min (minor).

(R)-5-(thiophen-2-yl)pentan-2-ylbenzoate (6f)
) S \
(D)LoJ /\/Q
6f

Obtained as colorless oil (43.8 mg, 80% yield, 90% ee).

'H NMR (600 MHz, CDCl3) 6 8.04 (d, J = 6.6 Hz, 2H), 7.58 — 7.53 (m, 1H), 7.45 —
7.42 (m, 2H), 7.11 (d, J = 6.0 Hz, 1H), 6.91 (dd, J =4.8, 3.0 Hz, 1H), 6.79 (d, J = 3.6
Hz, 1H), 5.23 — 5.16 (m, 1H), 2.88 (t, J = 7.2 Hz, 2H), 1.86 — 1.67 (m, 4H), 1.35 (d, J
= 0.6 Hz, 3H).

I3C NMR (101 MHz, CDCl3) § 166.32, 145.05, 132.89, 130.90, 129.66, 128.43, 126.84,
124.36, 123.14, 71.42, 35.48, 29.79, 27.68, 20.21.

HRMS (ESI-TOF) Calcd for C16H1s02S Na (M+Na)* 297.0920. Found 297.0919.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 99/1, flow rate = 0.5
mL/min, detection at 210 nm) retention time = min10.2 (major) and 10.9 min (minor).

(R)-5-(1,3-dioxoisoindolin-2-yl)pentan-2-ylbenzoate (6g)
o o)
J' N :
o~ N
0]
6g

Obtained as colorless oil (34.4 mg, 51% yield, 95% ee).

'"H NMR (600 MHz, CDCIs) & 8.01 (d, J = 6.6 Hz, 2H), 7.83 — 7.81 (m, 2H), 7.70 —
7.68 (m, 2H), 7.54 — 7.50 (m, 1H), 7.42 — 7.39 (m, 2H), 5.21 — 5.16 (m, 1H), 3.72 (t, J
= 6.0 Hz, 2H), 1.83 — 1.75 (m, 3H), 1.72 — 1.67 (m, 1H), 1.34 (d, J = 6.0 Hz, 3H).

IBC NMR (151 MHz, CDCIs) 6 168.47, 166.20, 134.03, 132.88, 132.20, 129.64, 128.40,
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123.32,71.10, 37.88, 33.38, 24.81, 20.14.

HRMS (ESI-TOF) Calcd for C20H20NO4 (M+H)" 338.1387. Found 338.1385.

HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 240 nm) retention time = 16.5 min (major) and 18.1 min (minor).

(R)-octan-2-ylbenzoate (6h)

OAJ/W

6h

Obtained as colorless oil (36.0 mg, 77% yield, 90% ee).

'"H NMR (400 MHz, CDCls) & 8.04 (d, J = 6.8 Hz, 2H), 7.57 — 7.52 (m, 1H), 7.45 —
7.41 (m, 2H), 5.19 — 5.11 (m, 1H), 1.77 — 1.70 (m, 1H), 1.65 — 1.56 (m, 1H), 1.44 —
1.20 (m, 13H), 0.87 (t, J= 6.8 Hz, 3H).

I3C NMR (101 MHz, CDCl3) 6 166.38, 132.81, 131.09, 129.64, 128.41, 71.89, 36.21,
31.88,29.31, 25.55, 22.73, 20.21, 14.19.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 99.5/0.5, flow rate = 1

mL/min, detection at 254 nm) retention time = 5.0 min (major) and 5.4 min (minor).

(R)-hexan-2-ylbenzoate (6i)
O

)LOJ',,//\/Me

6i

Ph

Obtained as colorless oil (22.2 mg, 54% yield, 96% ee).

'TH NMR (400 MHz, CDCl3) 6 8.05 (d, J = 6.8 Hz, 2H), 7.57 — 7.52 (m, 1H), 7.45 —
7.41 (m, 2H), 5.20 — 5.12 (m, 1H), 1.79 — 1.70 (m, 1H), 1.66 — 1.57 (m, 1H), 1.45 —
1.33 (m, 7H), 0.91 (t, J = 6.8 Hz, 3H).

13C NMR (151 MHz, CDCl3) & 166.37, 132.81, 131.08, 129.64, 128.41, 71.87, 35.91,
27.74,22.71,20.22, 14.14, 1.16.

HPLC (AD-H, 0.46*25 cm, 5 © m, hexane/isopropanol = 99.5/0.5, flow rate = 1
mL/min, detection at 210 nm) retention time = 7.3 min (major) and 8.3 min (minor).

(R)-1-(oxetan-3-yl)ethyl benzoate (6j)
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6j
Obtained as colorless oil (15.2 mg, 37% yield, 97% ee).
TH NMR (400 MHz, CDCIs) 8 8.06 (d, J = 7.2 Hz, 2H), 7.59 — 7.55 (m, 1H), 7.45 (t, J
=7.6 Hz, 2H), 5.45 — 5.38 (m, 1H), 4.79 (dt, J = 14.0, 6.0 Hz, 2H), 4.71 (t, J = 6.4 Hz,
1H), 4.53 (t,J=6.4 Hz, 1H), 3.35 - 3.26 (m, 1H), 1.31 (d, J = 6.4 Hz, 3H).
I3C NMR (101 MHz, CDCl3) & 166.31, 133.20, 130.43, 129.76, 128.55, 74.03, 73.27,
71.57,40.03, 17.52.
HRMS (ESI-TOF) Calcd for C12H1503 (M+H)" 207.1016. Found 207.1015.
HPLC (AD-H, 0.46*25 cm, 5 1 m, hexane/isopropanol = 98/2, flow rate = 1 mL/min,
detection at 210 nm) retention time = 9.9 min (minor) and 13.1 min (major).
(R)-1-phenylnonan-4-yl benzoate (6k)

C4Hg

L)
)l\o "'//\/Ph

6k

Ph

Obtained as colorless oil (25.9 mg, 40% yield, 97% ee).

TH NMR (600 MHz, CDCI3) 8 7.97 (d, J = 6.6 Hz, 2H), 7.49 — 7.46 (m, 1H), 7.37 —
7.35 (m, 2H), 7.20 — 7.17 (m, 2H), 7.11 — 7.08 (m, 2H), 5.12 — 5.08 (m, 1H), 2.61 —
2.52 (m, 2H), 1.68 — 1.52 (m, 6H), 1.35 - 1.12 (m, 6H), 0.80 — 0.78 (m, 3H).

I3C NMR (151 MHz, CDCl3) 6 166.51, 142.29, 132.86, 130.92, 129.69, 128.45,
125.91, 74.92, 35.86, 34.32, 33.93, 31.86, 27.25, 25.14, 22.66.

HPLC (AD-H, 0.46*25 cm, 5 © m, hexane/isopropanol = 99.5/0.5, flow rate = 1

mL/min, detection at 210 nm) retention time = 15.2 min (major) and 18.9 min (minor).

VI. Mechanistic Study

Experimental procedure:
In a nitrogen-filled glovebox, Ni(COD)2 (5.5 mg, 0.02 mmol, 10 mol%) and L41 (8.4
mg, 0.024 mmol, 12 mol%) were dissolved in solvent (2 mL, Et2O: DMF = 3:1) in

Schlenk tube with screw-cap equipped with a magnetic stirrer. The mixture was stirred
545



at room temperature for 10 min, then alkyl halide B (98.4 mg, 0.4 mmol, 2 equiv.),
enamide A (29.4 mg, 0.2 mmol, 1 equiv.), and K3PO4.H20 (138.0 mg, 0.6 mmol, 3
equiv.) were added sequentially. The mixture was stirred at room temperature for
another 5 minutes before Ph2SiD2 (111.6 mg, 0.6 mmol, 3 equiv.) was added dropwise.
The resulting mixture was stirred at room temperature for 12 h.

Work up: Same as Method A to afford 4a-d.

Ni(cod), (10 mol%)
9 Ligand (12 mol%)
K3POy4 H,O (3 equiv. j <’
Ph)LN/\ oSN KP4 RO Bl )l\ /\/Ph
H Ph,SiD, (3 equiv.)
A 0.2 mmol B04mmol  Et2O/DMF =3:1 (1 M)
. 12h 61% yield, 93% ee | (15 2R)-L41

95% D ‘fe-meeeemsseceecceccecoeeood
(R)-N-(5-phenylpentan-2-yl-1-d)benzamide (4a-d)

Obtained as white solid (32.6 mg, 61% yield, 92% ee).

'"H NMR (400 MHz, CDCls) & 7.70 (d, J = 6.8 Hz, 2H), 7.48 — 7.42 (m, 1H), 7.39 —
7.36 (m, 2H), 7.26 — 7.22 (m, 2H), 7.16 — 7.13 (m, 3H), 5.83 (d, J = 8.4 Hz, 1H), 4.25
—4.16 (m, 1H), 2.67 — 2.56 (m, 2H), 1.73 — 1.65 (m, 2H), 1.57 — 1.52 (m, 2H), 1.20 —
1.69 (m, 2H).

BCNMR (101 MHz, CDCI3) 8 167.01, 142.25, 135.05, 131.42, 128.65, 128.54, 128.45,
126.94, 125.92, 45.66, 36.65, 35.78, 28.03, 20.91 (t, J = 19.6 Hz).

HRMS (ESI-TOF) Calcd for CisH20DNO (M+H)" 269.1759. Found 269.1755.

HPLC (OJ-H, 0.46*25 cm, 5 1 m, hexane/isopropanol =90/10, flow rate = 1 mL/min,

detection at 210 nm) retention time = 15.6 min (major) and 18.7 min (minor).
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HPLC data using Rac-1L41

mAl

15823

—18.347

400

3004
] | | I|I

2003 |
] [ |

04
L T T
10 12 14 16 18 20 22

Signal 2: DAD1 C, Sig=21@,4 Ref=off

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

1 15.623 VB R ©.3521 1.12514e4  4B4.72843 49.8358
2 18.347 BB 8.4255 1.13255e4  483.44118 50.1642

HPLC data using (1S, 2R)-L41

mAU o
] &
|
] I
600 || \
400 — | II'\,I
200 — | ‘I""\ 2
o] — — | ‘\I — |
10 1|2 1I4 1|6 1|8 Q_’ID 2|2
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 15.602 BB 0.3732 2.33230e4 940.85651 96.2187
2 18.746 BB 0.4375 916.58240 32.45721 3.7813
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VII. X-Ray Diffraction Data of 41 and Sa

X-ray structure of 41 (CCDC 2042844)

Table S13. Crystal data and structure refinement for cxy3098 Om (41)

Identification code cxy3098 Om
Empirical formula C22H23NO
Formula weight 317.41
Temperature/K 100.0
Crystal system orthorhombic
Space group P2:12124

a/lA 5.0313(3)
b/A 11.7146(8)
c/A 29.492(2)

a/° 90

pre 90

v/° 90
Volume/A? 1738.2(2)

V4 4
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Pealcg/cm’

wmm'!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?

Final R indexes [[>=2c (1)]
Final R indexes [all data]
Largest diff. peak/hole / ¢ A

Flack parameter

1.213
0.568

680.0

0.28 x 0.14 x 0.12

CuKoa (A = 1.54178)

5.994 to 136.612
6<h<6,-14<k<11,-35<1<35
34281

3163 [Rint = 0.0409, Rsigma = 0.0188]
3163/0/219

1.052

Ri = 0.0245, wR2 = 0.0620

Ri = 0.0248, wR2 = 0.0622
0.15/-0.13

0.03(6)

X-ray structure of 5a (CCDC 2042842)

Table S14. Crystal data and structure refinement for cxy3096_Om (5a)

Identification code

Empirical formula

cxy3096 Om

Ci9H21NO2
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Formula weight
Temperature/K
Crystal system
Space group
a/lA

b/A

c/A

a/°

pre

y/°

Volume/A3

Z

Pealcg/cm’
wmm'!

F(000)

Crystal size/mm?

Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (1)]
Final R indexes [all data]

Largest diff. peak/hole / e A

295.37

100.0

monoclinic

P2;

5.0731(2)

9.5645(3)

16.3910(5)

90

91.7680(10)

90

794.94(5)

2

1.234

0.630

316.0

0.38 x0.38 x 0.12

CuKa (A =1.54178)

5.394 t0 136.616

-6<h<6,-11<k<I11,-19<1<19

13404

2878 [Rint = 0.0263, Rsigma = 0.0238]

2878/1/201

1.070

Ri=0.0249, wR2 =0.0612
Ri1=0.0253, wR2=0.0614

0.16/-0.12
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Flack parameter 0.00(5)
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IX. '"H NMR, *C NMR and F NMR Spectra of Products
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H NMR (400 MHz, CDCl5)
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3a
HPLC data using Rac-L4
mau_| ;;r
i
] i
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10 H | II |I II|
| I|I I,' '.I
| I| | I|
] I|| II".. I|II I'nl
uf__._.:"ll_ l.\k-h - _._,f'l II‘K_____

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 9.717 BB ©.2087 348.85371 24.37728 58.7524
2 11.5%@ BB 9.3429 329.97174  15.84681 45.2476

S115



HPLC data using (1S,2R)-L9

mAU
A

] el
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— — T
10 105 11 15 12 125 13 135 14 145
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %
R R R R S |- |
1 10.735 BB ©.2353 452.23929 29.09679 95.9066
2 12.792 MM 9.3073 19.30217 1.04690 4.@934
O /J
N 0,,//\/\
; ) Ph

3b

HPLC data using Rac-1L4

mAlLl 3 ] 3
4 P~
3 =1 R
7 |

500 3 A
3] {1 [

400 3 | \ [
- i )

| 1]

g 8 8
T T
/,

0 )
26 2 0 2 U El:
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [ mAU] X
] EEREREE EE ERERER O == mmmee |---n---- |
1 32.269 BB 68.7864 3.33852ed4  6£24.32355 49.8113
2 36.733 BB ©8.9661 3.35576e4  537.71338 5@.1887
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HPLC data using (1S,2R)-L9

mAU—; é\
300 3 [
250—2 .‘".
200 | I"".
150 \"‘-.
1003 - \"\
] § \
50 o / \
0, S 1 /(?\q__; , . / N . _
2|6 C 28 ‘ 30 T 32 T 3‘4 T 36 L SIB o 40 o 4‘2
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
| RERE R s | memmmees |-mmmmes | -mmeme |
1 3.435 BB 0.0627 7.51476 1.87888 2.3658
2 37.553 BB ©.7170 310.13284 5.29791 97.6342
A
N "’//\Ph
3c
HPLC data using Rac-14
n-u'-'xIJ_E .'%-, o
Zﬂ—; |III F III| IIF IIII-
15—5 ||I IIII |I III
] | II|I |I I'l.
1|]—: I|I I',I I'I Il'-,
5 I|| 'l,'. III I\"\."‘
¥ - N / N
T L o "o 15
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
] EOTEEEE R | == mmmee e e |- mmeee |
1 12.749 BB 8.2986 587.56891 26.13386 49.9328
2 13.912 BB 8.3128 588.92667 24,.73615 50.8672
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HPLC data using (1S,2R)-L9

naué é%
3 /7
405 f %
:'H]—; |II IlllI
an 3 I H
f \ 2
104 I o
0 .z'll \\‘-- I '-L- -
10 1 2 12 1 15
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
I EE O P == mmemee [ =mmmmene | == mme |
1 11.557 BB 8.35568 1246.308408 57.81432 92.6691
2 13.891 BB 8.4819 98.59352 3.91394 7.3389
L
3d
HPLC data using Rac-L4
175 M N
150 [ ﬁ}
125 | \ I| '-.II
100 [ [\
75 [ f \
50 | \ / \
® NN\
1|2 I 1|3 I 1I4 1|5 I 1|6 1I?' I 1IB 1|9 - 2|ﬂ I
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [maAU*s] [mAU] %
S B | = mme | =mmemme e P |=meemees |
1 17.481 BE @.3781 5299.53467 217.63385 58.18864
5261.42676 179.85439 49.8196

2 18.928 BB 8.4373
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HPLC data using (1S,2R)-L9

mAU
1200 ‘:\\
1000—5 | \\
sooé \\
600 \
E | \\
400 N\ ©
| N\ «©
2004 2]
N
12 13 ’II4 ’I|5 WIB ‘WIT ‘WIB 19 20 2‘1
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R EEIEE P P | mmmeee | mme e |
1 17.595 BV 0.5749 5.42730e4 1344.53064 94.3780
2 19.876 VB ©.5237 3232.95947 94.36605 5.6220

o O
NJ"///\/N
b

HPLC data using Rac-14

mAU ] ﬁ

|
|
II
[

%]
=]
Ll
T o087

3
|

3

=
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I
e

(=]

T L I T
16 18 20 22

Signal 2: DAD1 C, Sig=21@,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] 4

] EEEEELE | -ome | =memee O h <= mmmee |- meees |

1 22.182 BB ©.5188 8136.84814 248.46016 50.08164

2 29.687 BB 8.7826 8131.51758 177.44228 49.9836

$119



HPLC data using (1S,2R)-L9

mAU 2
600 g
[

I

500 [
400 [ h
300 H H
200 . w
100 ; R E
/ \ o~
ER L A U ; — T 1 T T T 1 T T T 1 T ‘I U
16 18 20 22 24 26 28
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 20.903 BB 0.4848 2.21093e4 699.34106 95.3820
2 28.638 BB 0.6712 1670.43750 24.33394  4.6180

O

‘:%}V’j%//“\v,N-_

3f

HPLC data using Rac-14

mAL
m!"\
4 o

800 r
00| | | " |
200 | | | |

‘ |
200 ‘ | | |
200 | | | |

- 1
100 | |

T T T T T T
i j:] ] 10 11 12

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
E [min] [min] [mAU*s] [mAU] %
e | -=== |- e R |--nme e |
1 8.968 BB 8.1961 8132.77637 640.73199 50.8256
2 18.582 MM @.2532 8124.46875 534.82265 49.9744
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HPLC data using (1S,2R)-L9

MUE %
800 I
] |
?uu? | |
auué | |
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40 | ‘
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004 n
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] |
100 II I". g
ué o jl \
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
SRl EEEECED [====]=mmmm- [===mmmmm- |===mmmme- [-=====-- |
1 8.841 BB  ©.1892 1.06348e4  866.22150 95.6073
2 10.422 BB ©.2261 488.61963 33.11900 4.3927
0O
J_ oD
N o, AN
3¢9
HPLC data using Rac-L4
mAU 3 I b2 o)
E D D
4003 .‘% e )
3 i . el i . L
350 4 S [\ &
300 3 | % | ®
250 [
200 3 . [\
150 3 / \
100
E / \ / '
504 / j
I EE— o/ _\\E_‘ S _\--=__| . _
T T T T | T T T T | T T T T | T T T T | T T |
6 6.5 7 75 8 85
Signal 1: DAD1 B, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [maAU*s ] [maU] %
ORI EEEEEEE EEERI EREEERE |- memmee <= memmee |- mee |
1 65.593 MM @.1584 473.92889 52.52252 58.8%941
2 7.683 BB ©.1595 457.27758  43.89266 49.1859
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HPLC data using (1S,2R)-L9

mAU o G
7 B
] [e \"-. 7 ngoQQ
2000 —: II\' ?56""
1500 5 ‘." \
1000—f I.‘I I"".,‘
500€ ‘ \\ %
05 __7_‘_/ — —\_k_—ﬂ - b ):- = T
6 I 6‘.5 ‘ I 7 ‘ I I 7!5 EI§
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] 1
R R R P |--mmmmeee R s |---mee e |
1 6.585 MM 8.1578 3154.935921 334.95224 54,9454
2 7.638 BB 8.1595 167.96869 16.12742 5.8546
O /J O
‘ N "’//\/N
3h 0
HPLC data using Rac-L4
" B .
10 Ill IIIIIl 'I.§.I'|
I| I'. I.'I \
. || IIII I|| II|
& | \ |
[ [
<7 | \ III II'-
III I|I II'-.I
L — — — _nJ"IIi —— = \%‘_'7 T — J/rllll \\\_,_
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAL] x
R EREEEEE | -=mm | |-=mmmme P h |--mme e |
1 34.298 BB 1.8424 997.88087 12.87244 49,3884
2 42.617 BB 1.1177 1@26.208166  11.29763 58.6996
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HPLC data using (1S,2R)-L9

AU 3 A
143 3\
u% f 1
Fo
El—i I|I "\ %0‘;99%
B ds  w  ge & sl 4 s’ &
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
et EEEEERE | -=m= | =m e |- mmmmme == mmm e |---mmem |
1 34.283 BB 1.8939 1263.47785 15.83586 955.2898
2 43.873 MM 1.459@ B8.54986 £.91697e-1 4.,7982
X
N~ " N_-CO,Et
3i
HPLC data using Rac-L4
maL 3 = oo
] e\ s &
2503 ; % fﬁﬁgﬂ
200 FoA [
150 — - III I"'-.~
100 3 f 1 { Y
7 | 4 | Y
50 _: I| '-_‘. i \
0 J AN / \“-ﬂ
12 1|:3 1|4 1|5 - 1IEI 1IF 1IE| - IIE
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
el EOTEEEE | -=mn | m e |[==mmmmee e P |- mmee |
1 15.154 BE B.3351 6893.46248 385.62512 48.8157
2 17.671 MM B.4627 7227.93359 268.33777 51.1843
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HPLC data using (1S,2R)-L9

700
I Y

500
400 f
| \

300
| K §

200 [
{ \\\x
- . | T —

100
1 v

771 T T 7 o
12 13 14 15

Sipnal 2: DAD1 C, Sig=21@,4 Ref=off

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

B22.37812 54.3185

1 15.667 VB R 8.3827 2.14226e4
46.22613 5.6815

8.4217 1298,44385

2 18.6006 BB
L
Pd "O
d 7" N0Me
3j
HPLC data using Rac-L4
mAL 2 3 2
] ¥ ©
200 _: ‘gl _hd-ljr o
] | L |II-L."I
] | A
e E l Illl |I Il'l
100 J \ [\
h | II| | II"
] | |y
504 .."'J |
o3 J \\h / \\x
a ﬁ {0 I 1H I 15 1% L 1&
Signal 2: DAD1 C, 5ig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
Rt EEEEEEE R EE == mmmme R h |-mmm e |
1 11.418 MM 8.2983 4822.47656 238.91672 51.4862
2 12.763 BB @.3828 3883.31714 187.387786 48.55998
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HPLC data using (1S,2R)-L9

— 1 - T I T I T T T [ T r T [ r T
| a2 10 11 12

Signal 2: DAD1 C, Sig=218,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [maL] %

el BLTEEE |-=me|-mmeme |- mmmeee == mmmee |--memeee |
1 11.468 BB 8.3158 2.78142ed4 1226.13837 95.9654
2 13.180 BB 0.3447 1135.72363  49.67984 4.8346

0
dNJ"//\O, Ph
3k

HPLC data using Rac-L4

T oasms

44 458 48
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [ maLt] *

1 41.963 BB 8.8573 £99.873167 11.43473 49,9441
2 45.895 BB 8.9267 7O08.63898 18.18375 58.8559
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HPLC data using (1S,2R)-L9

~DADT B, 55754 & Refeof WS 450 20200724 T0-TE-06w= %0 0]
mAU | §
4 |"‘|I
A
: B
401 | I'|
] || I".
2 — | I",
i | I'\I
1u—: || I"'\. 3 {&&D’
i || \ 3
o4 S - o _;_/_\ﬁ—__
30 3‘2 3‘4 3‘8 3|B 4‘0 4‘2 4!4 4‘6 4:5
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %

ceee ] T ot |=ommmmmees |=--mm e |
1 41.887 BB 8.9948 4884 .58881 56.42284 94.6573
2 44,847 MM 1.1127 226.82878 3.38562

5.3427
&" J
N /\/\/
Ph
O -Ph
a B
HPLC data using Rac-L4
mAU ]
| i
zu—: | II 2
17.5-? l I‘ 'I II|
E | | || |I
15—E | III | II‘
125 | | | I|I
] | = |
10 | [
1 | | |
E | | \
F.ﬁ—: | "I | I'.
] \ [
E J \ | \
1 | |II | 1
2.5—: | -.‘\ IIl \
o . J NJ N~
10 11 2 13 12 15 16 17
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mAU] %

S P R |-mmmmmeeee < mmmmeeee |-mmmmees |
1 12.526 BB @.3154 457.48488  22.18621 58.1826
2 13.776 BB @.3498 455.61826 19.61252 49.8974
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HPLC data using (1S,2R)-L9

mAU 1 2
60 g
] | II'|
50— [
] [
407 o\
] I \
. | \
304 | \
- \u
b | i [s]
204 | I'll Q
104 ||| \ /\
] | /
043 — S \ I A s |
T T T T | T T T T | T T T T | T T T |
12 13 14 15 16
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e SRR R | mmmmeee e |- mmeee |
1 13.31@ BB 0.3669 1582.27454 63.89964 87.2944
2 14.793 BB 9.3420 230.29785 1@.25558 12.7056

.
&/ /\®,0|

3m

HPLC data using Rac-14

DAD1 B, Sig=254.4 Ref=olf (W S\ws-4-53 52 ojhg 2020-08-10 17-32-24ws-4-53.0)

mAL E. ﬁ
25- .': 3
% _
10
5
L} — —_— = ——— e
1 11.5 12 125 13 135 14 14.5 15 15';.5
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
] BECEEES R PEEEEEE R |- =mmmmee |---mme |
1 11.174 BE 8.2736 512.31744 27.72884 49,5114
2 14.538 BE 8.3261 522.42963 23,43353 50.4886

HPLC data using (1S,2R)-L.9
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N
=]
1
15.626

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 11.4597 BB 8.3733 1928.38896  71.36821 954.2463
2 15.626 BB 8.3267 117.72189 5.43494  5,7537

HPLC data using Rac-1L4

£ ;
100 JH E
I

= N M\

B0 P [

a0 [ E |

20 [ j

1lﬁ IIE 2!3 ZIZ 2|4 ZIE EIE. GIICI 3|2

Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

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

] R P P |=mmmmennns |- mmmeees |-mmmeee |
1 18.122 BB @.4444 3788.18547 131.89685 58.1377
2 28.798 BB 8.7135 3759.33765 80.99487 49.8623

HPLC data using (1S,2R)-L.9
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mAL 3 E
4004 {1
] |1
3004 |u
200 4
1 | |I
UE [ 3
] | \ 5
u —_ I_.-III \‘\_'7 S— I_-=|—_| R
T T T T T T T T T T T T T T T
16 13 20 22 24 i 28 30 32

Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAaU] y 4

L R e |+mmmmmeee |=nmmmeeees |--nmeee |
1 18.888@ BB 8.4349 1.41379%e4 5081.43882 956.4967

2 28.748 BB 8.6639 513.27161 11.47414  3.5833

I
N "'//\/Ph
H
4a

HPLC data using Rac-41

120 [

T

] \
120 - | 1

100
20 |

J \
50 | \ |

20 f \ [

zu—: | I'\.._‘ | \
] ) . i S

T
20

T
Z1

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 15.375 BB 9.3424 3433.47827 149.23711 50.6538
2 18.197 BB 9.4132 3344.84473 1206.08629 49, 3462

HPLC data using (1S, 2R)-L41
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mAU =4
250 'E‘
] -

200 |
150 |

100 I \
4 ] \

-
] )18.562

mi

13 14 15 16 17 18 19

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

8.3388 769.88188  35.87842 956.4995

1 15.748 BB
2 18.561 MM 8.4523 27.92457 1.82897 3.5885
i
N 1 N Ph
H
Bu
4b
HPLC data using Rac41
mAU _ § o
200 [ &
1503 .'I \
50 \ N\ \
] / \\._ ./f \\"‘-—- _/ N ~
0 —— T T T — T T T T T T T I_
17 18 19 20 21 22 23 24 25 26
Signal 2: DAD1 C, Sig=2180,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %

1 18.272 BB ©.4748 7861.26758 255.64638 50.0784
2 23.730 BB 0.6248 7836.65625 192.55989 49.9216

HPLC data using (1S, 2R)-L41
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mAUE
] §5

] Q
0] \‘\ b
1 &
:FJFJ/ ~
. T L = T
i E—
17 18 19 20 21 2 23 24 25

Signal 2: DAD1 C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e R R R R |---mee e |
1 17.997 BB 8.4783 3856.76074 124.21100 96.8151
2 23.430 BB ©.5098 126.87569 3.29093  3.1849
L
N ”U//,\\/’Ph
H
MeO
4c
HPLC data using Rac-41
mAL o
200 -
150 4
100
m_
ﬁ : T T T T T T i T T T T T T T T T T
I 1|5 1|6 1I? ‘IIB

14

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area
# [min] [min] [mAU*s] [mAU] !

@.3558 61B83.52783 263.8B9728B 58.1762

1 14.653 BB
8.4114 ceee.eble2 227.88655 49.8238

2 16.732 BB

HPLC data using (1S, 2R)-L41
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mall
1400 5

1200 4

1000

800

600

4003
200

I

14.552

16.707

0 i,
A T T T
14 15 16 17

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU | %
| EECE ==l emmee [-mmmmeee P |=-mmee |
1 14.552 BB 0.3789 3.73830e4 1509.63159 97.1656
2 16.707 BB 0.4241 1114.27856 40.36271 2.8944
0]
NJ"’//\/Ph
H
4d
HPLC data using Rac-L41
mﬁUE f E
175 3 ﬂﬁ ™
150 3 I|I \ l.'
125 f / \
100 3 | f
E ! R | \
- : \J N
253
U—: T T I -'I-/lll T T T
22 23 24 25 26 27 28
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
el TR O |- mmmeee <= mnmmeee |- mmee |
1 25.541 BB 8.5911 7892.87764 284.18544 58.2865
2 27.738 BB 8.6456 7827.16846 187.28938 49.7935
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HPLC data using (1S, 2R)-L41

1

mn'-kIJ_:
2003 .'I h x'-..
] | |
300 |' H‘u.
] | i
2003 [ \
1uu—f Jll.'I \ 2
e —
22 2|3 2|-| EIE EIE ZI? Z‘IE- EIEI .'!!CI
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAL] p 4
e EOREEE | -=-- [ == - R R |- -em - |
1 25.211 BB 8.6843 2.85457e4 S83.3e212 97.1874
2 27.868 BB 9.6485 612.80598 14.61739 2.8926
I
N “, A~ Ph
H
4e
HPLC data using Rac-1L41
- & 3
3203 g A
300 3 /r\ [
250 3 [ [
2003 [ fo
150 3 ,l' I', |I I'.
= | i | \
1003 / \
503 / \ / '
D—; —— ——I_.// \“-—_I - |_/'J L'i
5 S I?I.EI S 1lﬂ S I12|.5 1|5 I I1?1.5 I I 20 I22|.5I o 2|5 S I2'.rl.5l I
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
ORI EEEEEES | === | == e | mmeme |[==mmmee | ----- - |
1 12.477 BB 1.3437 2.58287ed 387.46527 58.8349
2 23.941 BB 8.9483 2.49938ed 411.68857 49.9651

HPLC data using (1S, 2R)-L41
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o e
250 —% ﬁ
E [
200 (1
150% f \
100 [
E [ w0
50 [ &
] | ! =
0 )I A T S T
AR R R A P N R A
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

e P R |=mmmm e | =mmmmmee |-mmemnes |
1 12.816 BB 8.5314 1.88086e4d 312.58813 97.4213
2 24.255 BB 8.6445 286.16843 5.29397 2.5787

L
N ',U/,/\\~/,Ph
H
4f

HPLC data using Rac-1L41

mALl

NHMmHL¢L»~H~gL¥_hH“i”_iﬁuj

l/\h-\v-—‘.a

T
5 i0 i5 20 25

|
|

h

|

A

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU#*s] [mAU] %
R EEEREE | -=== [ ==mmmm O |- n=mme e | === nm |
1 15.431 BB 8.7628 277.23289 4.41861 58.2152
2 20.378 MM 1.6578 274.85541 2.76325 49.7848

HPLC data using (1S, 2R)-L41
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mAU <

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 15.412 BB 8.8419 754.12616 11.85835 94.9837
2 28.363 MM 1.6287 40.49613 4.1448l1e-1 5.8963

iy
H
F5;C
49

HPLC data using Rac-1L41

mAL |-
200 % g
7 i
] [ A
200 [ 4 [
4 | I'. I| '.I.
200 | \
] | [\
100 [ | h
] | \\Mh | \\\xh
| |
04 T L oy e —
T T T T T T T T T T T T T
16 18 20 o) 24 28 28 30 32

Signal 2: DAD1 C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] X

] R R |=mm e mmee |- mmem e |=mmmeeee |
1 22.919 BB 8.6796 2.66d464ed 455.32178 5@.4832

2 28.786 BB 8.8152 2.8316led 367.37448 49,5968

HPLC data using (1S, 2R)-L41
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o :

?uu—i |
800 3 | \
500 3 | 4
-mu—; | ".II
300 |
200 3 -
1003 | 2
03 N\ S —
6 18 20 22 o4 28 28 A @
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAL] 4
Rt EECEEEE EEERIEEERE |=mmmme e == mmemee |---- - |
1 23.158 BB ©.6670 3.83487e4  B826.95801 97.3885
19.98254 2.6115

8.7564 1828.32739

2 29.B6l BB
L)
N v, ~Ph
H
NC
4h
HPLC data using Rac-L41
mALl
200 ,"%"-. %
] [ fﬂﬁ
300 Fo [
E Ill II| |ll \
200 —; IIII I'IIIIII IIII| ',IIIIII.
100 f \ / Y
I]—E—'—"’ .II \ . 1 /; \'\--
" 5 - w a7 12
Signal 1: DAD1 B, S5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] 4

N R | -==n ] =mmmees | =mmmmeee P |---n-e-- |
1 14.985 MM 8.4960 6456.80518 216.96218 50.8167

2 18.256 BE 8.58598 6249.27682 182.36842 49,1833

HPLC data using (1S, 2R)-L41
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mAL 3 44
2000 3 ,-’?‘\,I
17503 [\
1500 5 f |
1250 3 f |
1000 3 | |
3 | \
750 3 | \
= RN :
= ¢ o
U_E = ___‘____ T
" T T T
Signal 1: DAD1 B, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mau] *
Rl ERSEEEE R ERRREEE R |[==mmmmmee |-==m= |
1 14.887 BB 8.4361 5541.25883 156.87423 O7.2838
2 18.475 BB 8.4571 154.71616 4.94486 2.7162
L
N "’//\/Ph
H
MeOZC
4i
HPLC data using Rac-L41
maAl o =
7 ﬁgﬂ g
% f ."f\""u
50 |I I'| I|I 'l.
4 |III Il'l / Illl".
30 f i
- / \ f
|'I \ ."|I
10 I
a - \\,_ 1 . -/ T
T T T
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %
] PR e |- mmmmee P |- -nmee- |
1 26.181 BB ©.6706 2489.75873 55.49414 58.2112
2 38.376 BB ©.7825 2389.47518  46.58284 49.7888

HPLC data using (1S, 2R)-L41
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mall 3 Ei
500 [ay
E [
400 [
E II |II
300 3 II| llll
200 | 4
] |I %
1003 / N g
3 J ]
o3 . N . _8
L T T T T T T T T
24 il 28 30 32

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height

#

[min] [min] [mAU*s] [maU] %

1 25.637 BB 8.65958 1.91254ed4  421.77936 97.9454
2 38.896 BB 8.7288 481.18561 7.92278 2.8546

mAL 3 %
] 3 &
250 3 g @
: i f
200 3 I M
] i [
150 4 | | 1
3 | | | ﬂ
100 3 [ [
1 | | f 1
504 | E | \
; |_J'I Il& |.l||I '\-._ .
0 T T | T T T L |
5 75 10 125 15 17.5 2 gl

Signal 2: DAD1 C, 5ig=218,4 Ref=off

Peak RetTime Type Width Area Height Area

#  [min] [min] [mAU*s] [mAU] %
Rl R | -=m= | == mmmm P |- -me oo |
1 13.447 BB 8.4829 B595.27938 276.31897 49.9337

2 19.87@ BB 8.6219 Bel8.18742 215.79897 50.8663

HPLC data using (1S, 2R)-L41
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mAL ] -4
300 E
] |I
HUU—_ | [
] |
400 | I
] | H
200 | o
] [ E
u- |.|'I III"‘-_ . 1 1_—\-|_ .
L P L B SO Y LA N T
5 7.5 10 125 15 17.5 20 25
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %

1 13.376 BB 8.4586 2.7@995e4  912.13721 96.5877
2 19.948 BB 8.5781 957.39355  24.92624  3.4123

mau] gl

E
oasE

T T
1] 40 42 44 46

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 36.411 BB @.9e17 331e6.65762 56.58816 5@.2666
2 45.884 BB 1.1e18 3281.66486  44.94928 49.73594

HPLC data using (1S, 2R)-L41
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maU ] %
] \
200 [

100 | \

i3 P B B 40 4 & 45 &
Signal 1: DAD1 B, S5ig=254,4 Ref=off

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

] R R |-mmmme R |--mmee |
1 36.267 BB 8.9257 1.77881e4d 296.58683 97.7423

2 45.728 BB 8.8575 41e.8699%8 5.71@18 2.2577

o]
|ﬂ|!iii!r/u\mzjw0//f\\,,Ph
4]

HPLC data using Rac-1L41

mALl 7 ® =
1000 | h\'\'& P
] [l & i
800 [ i
] | A
] | |
800 I F
] I [
400 . [
] \ f \
] Il i | 4
200 | \ { !
] /
0 4 e l\\.. . | _/'JI \‘--
— 1 T T — 1 I - 1 I T 1 1
16 18 i 2 24 i 28 0

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU]

] P |- | mee |=nmmmmeee [=mmmmmee |-nmeeee |
1 22.612 BB 8.5784 2727.85957 73.92728 58.8175

2 2B.51@ BB 8.7e73 2725.15259 58.95829 49,9825

HPLC data using (1S, 2R)-L41
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mAL =
= A
40 [
] a
30 |1
] [
20 \
E |I II '_t,hn
104 | \ 0o
| | Eg?
i} — L \\_ — .
e . A N A A A . - —
16 18 20 2 24 i 28 a0

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 22.714 BB 8.5743 1894.43262 51.12692 96.4242
2 2B.653 MM 8.7778 78.25419 1.58546  3.5758

O
o N/J”u//“\v/Ph
\ /|l H
4m

HPLC data using Rac-1L41

2

1w§ 0 E=
150 3 T Jﬂ
125 3 [
100 3 f\\ f E
753 | \ f H
503 / H\\m | |
253 f / !
i - J o\
4 "ais 35 _ w5 4 435 45
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %

) . |- -mmmee |=nmmmmmee |[=mmmemmee |-mmemeee |
1 34.125 BB 1.2268 7566.26465 55.65382 58.2497

2 41.837 BB 8.8838 7491.879168 145,22229 49,7583

HPLC data using (1S, 2R)-L41
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mAL
250
=S
\

100 P
\

|
2475
|

45

(=]
&
e
i
(4]

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAaU] 4
] EESEREE R R |=mm e R |---mme |
1 34.683 BB 8.8724 1.53874e4 267.97458 97.7638
@.8239 358.25467 5.88360 2.2378

2 42.473 BB
O
S NJ NP
\ | H
4n
HPLC data using Rac-L41
mAL
200 g
175 M 3
150 [ 8
125 Iu Iﬂ
100 | [
75 |I \ I|I I"-,l
50 | h | \
2; —— .J'lf\ I |J'I ‘\\_ . |_)'lI \ |
& w8 = = 24 2= 2 a2
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
[min] [mAU*s] [mAU] %

#  [min]
Sl EOTSEE R R |- mmm e R |- -meee |

1 28.320 BB 8.4468 626@.18156 214.31544 50,2614
2 38.436 BB B.6956 6194.99756 132.96785 49,7386

HPLC data using (1S, 2R)-L41
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maA ] =
1204
1m§ |
3 [
80 |ﬂ
80 5 | H
3 [ £
:Ef ; h 8 séﬁ
E N L=
SRR R DR MR R DR D R
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

S R R R |=mmmmmees - mmee e |==mmeee |
1 28.381 BB 8.4488 3652.73348 127.27578 97.3474
2 3l.8@8 MM 8.8827 99.53368 2.B86668 2.6526

i
_ H
Cl N
40

HPLC data using Rac-L41

mAl

175 =] &
15 [ [\
125 l [
10 |
75 !

]

i

| \ |

25 { \ /
| {0\

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
i REEEEES R S o |--emee |
1 17.555 BB 8.4518 663.29633 28.46991 58.2942
2 19.493 BB 8.5864 596.23773 18.88327 49.7@58
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HPLC data using (1S, 2R)-L41

mAl

(=]

e

lI'I
[19.313

||||||||||||||||||||||||||:|||||||||
15 16 17 18 18 20 21

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [maU] %

e e | ---= |- R R |- == |
1 17.265 BB 8.4788 3016.785931 96.99547 94.6416
2 19.313 BB 8.5829 178.82443 5.82174 5.3598

0

)LNJ 7, A NP

H
4p

HPLC data using Rac-L41

:

k3
=
el vene bovva bvww b bonnnlons

b=

k-
n

—
n

—
=]

f;*
f
ffz’

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height
#  [min] [min] [mAU*s] [mAL] *

1 7.968 BB @.2092 421.78688  308.94676 49.4488
2 9.335 BVR ©.2189 431.1e776  29.18624 58.5512

HPLC data using (1S, 2R)-L41
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9
53 J \ 3
e
F!!':u I|3 E!ﬁ ’lé Ql.!:u 1!3 1EI.5 III
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 8.833 BB 8.2178 494,85931
2 18.242 BB 8.2651  25.208884

O
/\)LNJ _~_Ph
H

4q

35.25343 95.1542
1.48617  4.8458

HPLC data using Rac-L41

maL ] o
] l%l i
200 =\ =
. II Il I'I I".
500 Lo [
] | [
400 I P
] [ | \
200 [ / \
] II| II'._ III \
a —- T e —I_.--"lI \\_ ! "y \" . :
— T T I T T I 1 T T T T T
2 g 10 11 12 13 14
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 1&.885 BB 8.3819 1.81712ed
2 12.132 BB B.3667 1.8386%e4

$145
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HPLC data using (1S, 2R)-L41

1

L

— 1 T 1 1 T T T T
10 11 12 13 14

(==}
i —|

Signal 2: DAD1 C, Sig=216,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] 1
i RO s s R |- omeee- |
1 18.791 BB ©.2943 3,.32358e4 1776.58806 96.6480
2 12.275 BB 8.3172 1152.69368 57.67528 3.3528

4r

4 g
mAuE S ﬁ{
|'m'|I =

200 3 [ {1
250 [ [
2004 |

E | 1 | 1
1503 |

E / \ f \
1003 | | | \

3 / ! ! \

73 ./ ./ .

o Fs 1 1
T

Signal 2: DAD1 C, Sig=218,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %
] EECEEES R Rt |- mmmmeee |- mmmmee |--eee |
1 12.176 BB 8.5121 1.26382e4  392.85344 58.4535
2 14.286 BB 8.5893 1.24110e4  385.77988 49.5465
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HPLC data using (1S, 2R)-L41

(==}
.
=
E.
e
T
o

Signal 2: DAD1 C, Sig=218,4 Ref=off

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

1 11.53@ BB 8.4633 7182.85697 238.58983 96.35932
2 13.867 BB B.4581 265.77328 9.86378  3.6868

iy
%N “, A ~N-Ph
H
4s

HPLC data using Rac-L41

mAL 2
100 é% .
] | q
20 | H N\
80 [ [
] ! E [ \
404 i I| )
] lII I'n / \
20 / | /
] A N . L \\_
0 T T T T T T T
i [i] 18 20 X2 24
Signal 2: DAD1 C, Sig=21@,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] *

1 16.133 BB 8.4225 2891.29932 188.62558 58.2074
2 22.141 BB 8.6859 2867.48771 74.82425 49.7926

HPLC data using (1S, 2R)-L41
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g
1
1

o 3
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<4 l/_,.:—'-'_'__
| 22418

Signal 2: DAD1 C, Sig=210,4 Ref=off

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

1 16.895 BB B.3851 BB76.32918 352.51587 58.1317
2 22.416 BB B.4985 165.18613 4,3356% 1.8683

I
N Y N Ph
H
4t

HPLC data using Rac-L41

mAL ] a § .
] = ] "l:;gk
aoa . | | ;— &
] | II { ?;s
800 \ [
] \ |
400 —: || I|I I|II I||
] | { |
200 : \ | \
I e U S S SR
8 19 " 4 " da " s 18

Signal 2: DAD1 C, Sig=218,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [maU*s] [mAU] %

1 11.885 VE 8.3582 2.2387% 4  992.7B485 49.131@
2 15.569 MM 8.5836 2.38971ed  764.47174 58.869@

HPLC data using (1S, 2R)-L41
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mAL J I

12004 E\
- 1

1uuu—; | \
800 3 [
CIE [
2003 |

] f \
200 i

| 15839

] | \
0 ' L2

T T T T T T T T
8 10 12 14 16

Signal 2: DAD1 C, 5ig=216,4 Ref=off

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] A

1 11.861 BB 8.3616 3.83883ed 1301.64289 96.7727
2 15.639 BB 8.43259 1818.47668  35.48841  3.2273

4u

mAL - B
_E fg\\_‘ .ﬁ":\
1753 [T\ JAAAY
1503 [\ [
3 f \ f \
1253 | \ | \
E | \ | \
1003 | /
753 / Y /
50 _.-"I \\ /
253 LA o~ .
I T 23
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %

) R P P |=mmmmmmnes |- mmmeees |-nmeeee |
1 28.962 BV 8.4514 5491.43555 189.98656 49.6866
2 22.238 VB 8.4912 5568.78264 176.65382 58.3134

HPLC data using (1S, 2R)-L41
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mAL 3
300 3
250 3 / \
200 3 f 'R
150 3 |

100 3 ."I \IH\

503 /

ks
21.824

03

18

Signal 2: DAD1 C, Sig=210,4 Ref=off

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

1 20.287 BV R ©.4871 1.1687@0e4  351.688B23 096.8912
2 21.824 VB E ©.4938 447.74865 13.68184  3.9888

mé /I xa /F \1

4u{ f X\ f \\
4 ! A !
\_ / o
uE___________Lﬁz’/j - o — . _ S
w18 > - o4 % o
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

O P [ P | =mmmnmnnee = mmmnmnee = |
1 19.216 BB 1.3873 9298.86719 90.91682 49.2960

2 25.408 BB 1.5249 9564.47559 81.63287 50.7040

HPLC data using (1S, 2R)-L41
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rrl.A.l._lE E.,\
600
] \
400 — -._'
1 = | N
200 & / %,
u_: ; f\=-_. L \
s 0 0 -
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
] EESTEE R |--mmmmee P |- meeee |
1 19.845 BB 1.3915 1.34477e4d 148.14211 18.16180
2 24.187 BB 1.7549 1.18899%e5 931.6651@ 89.8390
i
N~
YD
O
5a
HPLC data using Rac-L41
mAL J o
] ."Eﬁ 2
404 f I'. I.' 'III
] Fo P
m_E III ll'- |II III|
0 — |'II I".I .'II I".,
™ IIII \ Ill IL
IZI—E_ T _f‘“x_u'i - S ,/ . -
44 ds " 48 - m 2
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAl] 3
e BERCEE R BESEEE | ==mememeee |- mmmmmeee |--mnmeev |
1 16.182 BB 8.6145 1943, 34436 48.608138 49.5143
2 19.673 BB 8.6328 1981.47253 47.75818 58.4857

HPLC data using (1S, 2R)-L41
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mAL -] 5

] llﬁlﬁ

40 4
] [\

303 |I \
] | |
3 | |

20 { \
] | | s

|

10 | y g h,;ﬁ

] / \ z @@.
04 — o —_ : . %
T T T T T T T

12 _14 B i [i] _ 1E| _ 20 22

Signal 1: DAD1 B, Sig=254,4 Ref=off

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

1 16.227 BB B.6217 1999.33875  49.24481 97.9156
2 15.888 MM B.7344  42.56218 5.65926e-1 2.8844

L
N "’//Me
H
5b

HPLC data using Rac-1L41

maU ] ﬁ
E |u':"| §
200 3 [ =
] | fa
] fo [
200 3 [} IA
] [ |
. i | 1
200 ] [ f \
] | I|I 'I |
100 3 I [
3 | | !
i ] I J \-‘_ - Lo
L T T T T T T T T T T T T T T T T T T T T T T
14 18 13 20 22 24

Signal 2: DAD1 C, 5ig=216,4 Ref=off

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

1 15.5e3 BB 8.4141 1.33816ed4  503.39813 49,9719
2 21.6B5 BB 8.5649 1,.33%66ed  369.59964 58.8281

HPLC data using (1S, 2R)-L41
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maLl 3
250 )
3 |
200 [
. b
150—; || '|I
o
50_; ,III II'I. §
0] y, N S
1I4 'IIG I 1IE| 2ICI I ?_IZ 24
Signal 2: DAD1 C, Sig=216,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e ELTEE e |==mmemee <= mmmee |- mmmeee |
1 15.969 BB 8.4043 7207.59229 278.15912 96.8920
2 21.809 BB ©.4820 231.20079 6.81149 3.1e80
0
©)LNJ'/,//\/M9
H
5c
HPLC data using Rac-1L41
miAL ] &
80 ﬁa &
] | ﬂ =
80 [ N\
1 P [
405 f E | \
] \ \
. | \ k!
2']_ | i II
| |
u_:_ e . — 1 .-III \\ Il.l"ll \ . —
20 25 w 35 ' 40
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU#*s] [mal] 4
e EESREES B |==mmemmeee |[==mmmmmeee |- mmee- |
1 29.977 BB 1.1872 7311.28215 96.79468 51.8938
2 34.277 BB 1.5882 6998.15967 63.28129 48.9862
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HPLC data using (1S, 2R)-L41

Signal 2: DAD1 C, 5ig=216,4 Ref=off

Peak RetTime Type Width Area Height
#  [min] [min] [mAU*s] [mAL] %

SRS EREEEEE | -=me [ =mmmee R h <= nmmmeme |---mneee |
1 38.224 BB 8.8879 1.88673e4 189.276888 96.7884
2 34.626 BB 8.7631 360.608877 5.91582 3.2116

0
©)‘\NJ 95 " Me
N
5d

HPLC data using Rac-1L41

53
3 N i
253 | i
] | I
2{1—: || ||I
153 || [
E | |
103 | 1 [
53 A || I'.I ||| I'
03 i A N
I I5 1|{] 1l5 2![] I I I I 2|5
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 14.864 BB 8.4272 985.28825  35.78544 49.864do6
2 18.849 BB 8.5264 998.55731 29.88645 58.1354
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HPLC data using (1S, 2R)-L41

mAU %
50 |
] i
40 Ik
30 lﬂ
20 [ &0
4 | P~ "L
10% I %{?ﬁ
O_f e - N ——— — L I‘ \ . 1 :3. .
| R 25
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 13.922 BB 0.4367 1746.95288 62.38653 96.6652

2 18.097 MM ©.6379 60.26748 1.57464 3.3348
L
©)‘\ N ’ '/,/\C F3
H
5e
HPLC data using Rac-1L41
g A
200 F'-, I|'5 II"'.
1503 A | "\I
] [\ : \
100 II | \
] { Y | I\
50 Y |
¥ )N N
12 13 14 15 16 17 13 18
Signal 2: DAD1 C, Sig=21@,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [maU*s] [mAU] %

1 16.439 BV ©.3382 4761.71582 211.86388 42.9387
2 17.725 VB 8.3981 6327.86238 235.87181 57.8613

HPLC data using (1S, 2R)-L41
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mAUé éi
800 3 =\
5003 f \
E | \
4003 | \
300 3 | Y
I\ 3
1003 | -
UE I _p'l \ =
12 1|E| 'II4 1|5 1IEI 1I'r‘ 1IE 1|?
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %

1 15.125 BB 8.4814 1.93352e4  724.44727 99.1831
2 16.834 BB 8.4255 159.25655 5.31581 ©.81e9

5f

mAL
80 ,'Ig", g2
[ ]
] I i
ﬂﬂ—: |I III ,"'ﬂl'-.
] I [
40 | | | |
] II I', |II III'.II
20 / \
. A AN
A T T L T "
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [maU] %

e |==mm | mmeee |=mmmmmmee |- mmme e |-mmmmeee |
1 16.184 BB 8.3739 2195.98479 91.51%44 58.6886

2 13.870 BB B.5138 2136.23877 65.87289 49.3114

HPLC data using (1S, 2R)-L41
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mll

£ = k3w Bomn on

Sipgnal 1: DAD1 B, Sip=254,4 Refs=off

Peak RetTime Type

#

Width Area Height Area

[mim] [min] [mAL*s] [ mAL ] x

1 18.288 BB &.3574 159,32875

6.95129 96.8998
8.5683 6.46769 1.92372e-1  3.9018

2 13.976 MM
i
H
59
HPLC data using Rac-L41
mAL 43
180 %& ﬁ
140 ||' \ [\
120 P |
100 |I \ f !
a0 [ |
&0 { \ f
40 | \\i /
20
% _/ ./ ,
I T —r r - -1 - T - 1 T 1
e 10 11
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] %
] EEEEERE R R |- mmmmee P |- mmmeee |
1 7.756 BB ©.3238 3652.94385 176.24637 49.9282
2 9.5953 BB @.3877 3664.62728 147.59634 58.8798
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HPLC data using (1S, 2R)-L41

malL —f ,%JI
Q'D_f lIII III'.
15 f |
103 ; \
1 Il |II rbq}
5—3 / ' 2 {b__'\b@
I _ N R _
' 5 7 8 5 10 11
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [ mAU] %

1 7.584 BB @.3189 532.78992 26.46369 97.6679
2  9.7865 MM 8.3914 16.09383 6.85277e-1 2.9321

O /J
N
H

5h

o

HPLC data using Rac-1L41

mAll ]
] 2 :
120 F &
100 |I II| I|'I. \

o B8 & 8 8
v b bena boaalaralay
/"

II Y )
— ./ o ! S
_ 16 _ J?“ 20 _ _ » ; ﬁi ' 2
Signal 1: DAD1 B, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] y 4

1 18.685 BB 8.5279 4998.19531 146.55119 49.5738
2 22.788 BB 8.6672 5863.84131 111.54389 58.3262
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HPLC data using (1S, 2R)-L41

mAU ]
600 g".
500 [
400 f \
300 3 |'
] | \
200 f \
moé / \ %
[ | —/JI T L o T — e
1|6 1|8 QIO 2|2 2|4 2|6
Signal 2: DAD1 C, Sig=21@,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [ mAU*s ] [mAU] %
] SRR R R s |- mmmmee R |- -mn- |
1 18.321 BB 8.5388 2.23443e4 647.24677 S58.9862
2 22.992 BB @8.5398 247.089887 6.48915 1.8938
iy
gl
N<
Boc
5i
HPLC data using Rac-L41
mAL ] -
5_5 gl rf)r?@
03 H Le®
2;—5 | l', Illll
153 | E [\
103 : \\Ra_ﬁ__ | \\\“P
5541\_, -'n'h ——— __u"l — N —
T T E 10 T T
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

16.382 BB 0.8465 2254.39160
2 22.861 MM

1.0871 2336.68237  35.82564

HPLC data using (1S, 2R)-L41
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104 |
= fﬁ
_E | IlI
i A
43 L\ &
2—: |" |I| "-\ E R :_Ll:,.-
[P I T Y SN —— —J \““"-r S mni?‘f__._‘ —
N T T -
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %
| EECRES s |[==mmemee |- mmmmmee | mmeee |
1 16.338 BB ©.7152 573.97437 11.56221 95.9671
2 23.511 MM 1.7776  24.12084 2.26153e-1  4.0329
0 J 0 \®
H
5j
HPLC data using Rac-1L41
mAL ﬁ §
200 = :
175 . ﬁx
150 II lII II| |II
125 ; \ f E
100 | \ s \
75 | b | A
50 / \ / \
23 —_ L - ,r"ll \\ : L _}"lll \\-‘.__'_ e
10 11 2 13 14 45 4 47 48 18
Signal 2: DAD1 C, S5ig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
[min] [mAU*s] [mAU] %

#  [min]
] ERREEE R |--mmemeeee P |---mm e |
1 14.395 VB R @©.4444 64p85.11884 223.38618 50.4968

2 16.988 BB 8.5813 6337.98576 1595.98576 49.5832

HPLC data using (1S, 2R)-L41
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mAL J A,

E 5. &
700 3 Iz

E | e
600 3 .
300 _i | I|
4003 [
w03 b
200 3

03

1uu§ J; H\\H éé

10 11 12 13 14 15 16 i

Signal 2: DAD1 C, S5ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAL] *

1 14.262 MM 8.4734 2,.26557ed 797.57513 97.4548
2 16.981 BB 8.4868 591.87872 18.96524 2.5468

‘“L\\ \\va

HPLC data using Rac-L41

mAL g N

3 o

355 [ ~ dﬁ
E (| o N

304 f 2 &

25_: | "E_.?-
E [ A

203 : \ { H
3 ! f

15_: |I i /

103 [ fN
3 | ! |

53 / ! / \\

¥ | o~ N )~
K L L L A L L B

i g 10 12 14

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] 4

1 7.968 BB 0.4232 1801.21869 36.82213 48.8600
2 186.887 MM 8.7487 1847.94153  23.57918 51.14680

HPLC data using (1S, 2R)-L41
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mAU g
80 F&
] |
60 '
] fod
404 | Y
] [\
4 | ‘\_\
20 o ‘ \
h | o
0 ! e —
6 5 10 12 14
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 8.472 BB 0.2776 82.29990
2 10.269 BB 0.5360 3293.58105

51

4.49610 2.4379
93.27233 97.5621

mAL ] k=
auE ; %
E H F
40 | |I | 'II
] | [
402 | \ : h
1 | I'I. f Y
7 | f \“xx
ué»— Y = ﬂ“"j ——
5 10 i5 20 25 30
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 14.696 BB 8.8157 5953.32813
2 28.777 BB 1.8968 6234.61238

181.29848 48.8461

78.14328 51.1539

HPLC data using (1S, 2R)-L41
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200

150

100

¥
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Signal 2: DAD1 C, Sig=218,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAaU] %
ROl EEEEERE | -=== [ === meme |=mmmeee |-=mmmmmeee |- =ememe |
1 14.728 BE 8.8786 1.52899e4 243 _.55998 98.1757
2 28.915 BE 8.6941 282.62442 4.92879 1.8243

0]

J. 0
N ’//\/\/

5m

HPLC data using Rac-1L41
mAL = 2
800 E
500 I )
400 | [
00 | [
200 [ [
100 | [N |

0 s Sy ~—

I T T T L ) F L |
8 ] 10 12 14 18

Signal 2: DAD1 C, Sig=218,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] y 4
ORI EEREERE REEEI EREEEE | == emmmme |[«mmmmmee |- -=n - |
1 15.797 BV 9.6373 2.66135e4  667.33929 49.6939

2 17.598 VB 8.7154 2.69413e4 595.93646 56.3861

HPLC data using (1S, 2R)-L41
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mAU ]
1000 ] o)
] I| k@)‘b"
800 ¥
] | |
600 ||' I".
400 ,'I I".I
0 i ; — ; . — . — I| _/. . . } : =%
6 8 10 12 14 16 18
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e P P |==mmmeee- |-=mmmemee |--mnn e |
1 15.586 MM 0.6862 4.60720e4 1119.00928 96.7686
2 17.550 MM 0.8449 1538.47949 30.38098 3.2314
L
N ',///\/COZEt
H
5n
HPLC data using Rac-1L41
mAL 3 =} g
803 %\ A
703 [\ [
50 _z |II II". |'II \
303 | \ ."I '\\
203 \ \
3 / /
o J NS N
13 - 1I4 I 1|5 - 1|6 - 1|7 1|8 1|9
Signal 2: DAD1 C, Sig=21@,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mALU] x
N RS R D |==mmemee |<=mmmeee | -mme |
1 15.966 BV @.3778 2159.55518 87.1913% 58.3951
2 17.ee6 VB 8.3961 2125.659829  82.88575 49.8849

HPLC data using (1S, 2R)-L41
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mAU 3 ]
1403 ,ﬁi.ﬁﬁé
120 / @?
100 3 [\
503 / \
60 \ ™
a0 / \ o &
E 8 o
204 / \\ Co®
03 ! e .
3 4 I 19
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 15.792 MM

8.4524 4373.87598

161.13235 ©96.8327

2 16.838 MM 9.4891 143.86313 4.87486  3.1673
I
©)\O "'//\/Ph
6a
HPLC data using Rac-L41
mAl ] = =
] |'5' .E'.
200 | ',I | I'u
150 f | j 1
1 [ ]
100 - || I'I | I|
50 H R
0 _E — // .\__!_jlf
6 SIS ]I" ?|.5 i|3 I BI5 9|_5
Signal 2: DAD1 C, Sig=21@,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mALU] %

1 8.251 W R ©.1458 2213.87593 236.78926 49.9689

2 8.738 VB
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HPLC data using (1S, 2R)-L41

1750 3 |
1500 3

1250 [
1000 3 [
750 3 |
500

]
zf-u— . — , ,-"II \\

Signal 2: DAD1 C, Sig=210,4 Ref=off

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

1 B8.252 BV 8.1448 1847.33826 112.34211 4.4B822
2 B.B53 VB 8.1781 2.23193ed4 2832.77498 95.5178

oy~
6b

HPLC data using Rac-L41

mall ]

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area

it [min] [min] [mAU*s] [mAU] %
e EESEEE | --=m]=mm o |-=mmeeee R |--mnme |
1 12.813 BB 8.3891 9759.21777 488.51837 58.8293

2 14.352 BB @.3540 9747.77246 427.57886 49.9787

HPLC data using (1S, 2R)-L41
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mAll ]
120 F
“
100 | |
- |
d |
40 | |
|
[
20 P
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] o
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o — / AN et -
B 3 P 11 P 15 14 15 B

Signal 1: DAD1 B, Sig=254,4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mau] %
] BERER |- | e |--emmmeee |==mmmmeeee |--nee |
1 11.5953 BB 8.2564 2068.55371 124.12778@ 95.8855
2 14.266 BB 8.3e13 88.76351 4.43817  4.1145

L
>H(O "'//\/Ph
6c

HPLC data using Rac-L41

mALl & > &
E ﬁ & g
6005 L |
0 ¥ |
400 3 | |H
3003 \ \
2003 h ‘ \
100 3 h \ N
3 i " | . VAN
|2f5| - I5 o I?I.5I - 1IDI - |12|.5| - 1I5| - I1?I'.5I - I2D
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 13.606 MM 0.4368 1.93643e4 738.82959 49.8335
2 16.997 BB 0.4663 1.94936e4 607.65295 50.1665
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HPLC data using (1S, 2R)-L41

mall J . . %
umé %
1000 3 |
200 E ‘ I'.I
600 o I'|I
7 \ o
400 ‘ 2
200 4 II"\. :_
0 3 S 1 | — 1 / e
2I5 T I5 - ?l5 1ID 12.5 15 I 1?.5I 20
Signal 2: DAD1 C, Sig=218,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %

1 13.245 VB R ©.4558 4.56656e4 14868.856584 98.8646
2 17.312 BB 8.3846 5837.58398 1%596.85522 9.9354

o
o J _~_-COEt

6d

HPLC data using Rac-L41

mAl = -
175 ﬁ ﬁ
150 |H M
125 (11
100 |5 I
Tﬁ f I| || II|
50 | II [ |
% Foh
0 - _ FENYi . : _
: P : I 3 I
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 7.567 BV 0.1256 1581.40112 197.21460 49,8847
2 7.941 VB ©.1378 1588.70935 178.61713 50.1153

HPLC data using (1S, 2R)-L41
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mAl ] @
0 !
250 [
200 || II'.
1503 | II'.
1003 | I'.I
503 50\
03 AN
T T T T
4 ] 5] 7 8
Signal 1: DAD1 B, S5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
el EOTSEEE | -=mn | -m e ee R <= emmmeee REEERRRE |
1 7.521 BV E ©.1224 111.63396 14.48316 3.2829
2 7.883 VB R ©.1515 3288.85498 326.52649 96.7171
L
©)ko "/,/\/\OMe
6e
HPLC data using Rac-L41
mAUE_ S SR
250 3 ﬁ
E M |
200 ||
150 “ |
100 ‘ "l
5{1—; || l'. I| l'.,
U: S N I.l . — — —
T LA L L E L L L L R 1 I 1 L
0 1 2 3 4 5 6 7 ] 9
Signal 1: DAD1 B, 5ig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAlU] %
] EOEEEEE |-=== | -mmme |- mm e [<=mmee |--mmnee- |
1 4.863 VB R 8.6735 1478.219668 316.64825 506.8887
2 4.518 BB 9.8954 1477.78813 241.58676 49.9913

HPLC data using (1S, 2R)-L41
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mAU J

500—; | ‘I
400 !
300 [
200—§ i

1004 [

03 i

0 1 2 3 4 5 6 7

3 g9
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area

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

T p— e R— - eeemmee | =emnmmeee |=eemnne |
1 4.038 BV ©.1010 4097.41211 637.57410 96.3072
2 4.512 VB ©.1656 157.11617 23.03662 3.6928

6f

HPLC data using Rac-L41

mAU

10709
11407

2500
] Lo
2000 3 ‘
] || |
1500 4
10004

500

\
04 - - ——— — I ‘\.|J' N

Signal 2: DAD1 C, Sig=210,4 Ref=off

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

1 10.709 VW R 0.2528 4.51964e4 2840.24585 49.5736
2 11.407 VB 0.2606 4.59739e4 2813.40503 50.4264

HPLC data using (1S, 2R)-L41
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mAU 7 Ine] a
4 b
2500 g %__b:bh\
2000—; ‘ lr@
1500% |‘
E | o
1000E | '| < (@ﬁb
500 } h E%gﬁb
0 — . ey
6 g 40 4 4 16
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
] EREREE R B R e R
1 10.223 MM 0.2466 4.35163e4 2940.49609 94.3710

2 10.924 MM 0.2076 2595.66333 208.43431

5.6290
0]
0]
J NN
O /
O
6g
HPLC data using Rac-1L41
DADT A, Sig=240.4 Ref=off (ZJ0ZJX-03-W3 2020-10-31 13-34-311002-P2-C1-ZJ6-03-W E-3-RAC-2.0)

mAL 2

1400 a '3’5;

1200 H I

1000 |5 |x

400 |I | |

800 | |

400 | I'l. II"-

200 [ [N

2 B . _ _ I S N
25 5 75 10 125 5 115 20 25
Signal 1: DAD1 A, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [ mAU ] !

1 16.553 BY

B.4733 5.18937ed4 1666.46716 49,3326
2 17.746 VB

B.5435 5.32978ed4 1461.43628 586.6674
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HPLC data using (1S, 2R)-L41

mAU ] g
800 ] [
] |
600 | |1
400—: | \
] | x -
200 | [\ e
0] JoNE
o5 T8 T ds T T T T a2 s s T 25
Signal 1: DAD1 A, Sig=248,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
R ERSTE O P |=mmmmem e s |-memmee |
1 16.463 BV R ©8.4534 3.18415%e4 1857.308428 97.5246
2 18.181 VB E ©.4693 E808.28422 26.38796 2.4754
I
o~ NN
6h
HPLC data using Rac-L41
mAU 3 foc] =1
3 8
25 ﬁl wi
. II I| I.'ﬂ'll
20 _: |I I| |II |
B | | { I|I
15 [ [
1 | | { \
] | | { |
104 { II ||I I|I
0] B '_/ — . \_'._.__— S
4 45 5 55 6

Signal 1: DAD1 B, S5ig=254,4 Ref=off

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

1 5.823 BV 8.89%6 174.38157 26.89838 58.8293
2 5.360 VB 8.1162 168.61382 22.82166 49.17867

HPLC data using (1S, 2R)-L41
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mal ] g
1 fol
400 fﬂ
300 P
3 [
o
mué J \ g
Ij—: _ — I \\- } -"'IE-\"‘"
T v ‘v v [ Tt v T Tt T 7T T T
45 5 55 g 8.5
Signal 1: DAD1 B, Sig=254,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU ] %

1 5.11e BV ©.1086 3673.16821 506.42834 94.7523
2 5.615 VB ©.1057 203.43361 29.78746 5.2477

O

/ﬂ\O/JW//\\/Me

6i

Ph

HPLC data using Rac-L41

10 3

Signal 2: DAD1 C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
T BRI |-l mmmeee |=-mmmeeee |-mmmmeeee |--emee- |

1 7.467 W R 0.1766 4226.16553 366.59167 56.9938
2 8.225 VB 0.2487 4061.44873 245.88205 49.0062
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HPLC data using (1S, 2R)-L41

AU b4
" & W
] W 8
] 2
wo: &
|
400—j ‘ ‘I
1 1 qﬁﬁ
200 o P
] |l S
D ] I‘ Iw?lh
k I I | T T T
2 4 6 8 10 12
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

S ] P N |=eeem e |
1 7.299 MM ©.2360 1.51445e4 1069.36194 98.1697
2 8.342 MM ©.2344 282.35843 20.07823 1.8303

0] O/J

6j

b

HPLC data using Rac-1L41

mAU
200

150
100

50

\

P N T N B
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== _1

X

Signal 2: DAD1 C, Sig=218,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e EREEEE R R R | --eme e |
1 9.881 BB 0.1637 2370.44067 223.62671 45.9043
2 13.108 BB 0.1822 2379.53613 203.78828 50.0957

HPLC data using (1S, 2R)-L41
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mAU ] ©
1200 3
1000 ] ‘:
800 f I‘.I‘
600 ‘ E
400 | 1
200 _i A E ‘ II‘I"\
0 —/! , uf
0 2 ' i 6 ' 8 10 12 14 16
Signal 2: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %

1 9.971 BB 0.1622 436.38495 41.67864 1.6045
2 13.006 BB 0.2930 2.67619%e4 1295.74292 98.3955

O

Al or}
200 l'rl;-nj\\."‘.
| o
150 | Y &
| \\ 2
100 | 1,_‘ ."{'
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50 : f
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15 1E 17 18 13 20 1 2 23

Signal 2: DAD1 C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e |-=== | === |==mmmmeee P |- =mn - |
1 16.527 BV 8.7659 1.32463e4 256.77897 49,9111
2 18.345 VB 1.2382 1.32935e4d 151.13266 58.8889

HPLC data using (1S, 2R)-L41
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I e e o e e e B L m e e p
19 20 21 2 3

Signal 2: DAD1 C, Sig=210,4 Ref=0ff

Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s ] [mAU] %
ORI EEEREED EEERIERERERE | -=m e e R |--memee |

1 15.297 MF 1.8452 4.,24187ed4  676.27856 B98.8934
2 18.984 FM 1.6829 B24.38896 8.16339 1.9866
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