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Supplementary Methods

General Information

Materials

The following chemicals were purchased and used as received: nickel(Il) bromide 2-
methoxyethyl ether complex (CAS: 312696-09-6, Aldrich, 459674-5G);
diethoxymethylsilane (CAS: 2031-62-1, Adamas, 35415E); potassium fluoride (CAS:
7789-23-3, Acros, 21350250); tetrahydrofuran (CAS: 109-99-9, Adamas, 14018Q);
tert-butanol (CAS: 75-65-0, J&K, 974855); N,N-dimethylacetamide (CAS: 127-19-5,
Adamas, 18935)).

Caution: Eye protections are necessary when handling alkoxysilanes. Alkoxysilanes

might be disproportionated to form pyrophoric SiHa; please take suitable precautions.

Analytical Methods

'HNMR, *C NMR, "B NMR and "°F NMR spectra were recorded on Bruker 400 MHz
spectrometer and Bruker 500 MHz spectrometer at 295 K in CDCls unless otherwise
noted. Data for 'H NMR were reported as follows: chemical shift (5 ppm), multiplicity,
coupling constant (Hz), and integration. Data for '*C NMR were reported as follows:
chemical shift (§ ppm), multiplicity, and coupling constant (Hz). Data for ''B NMR
were reported as follows: chemical shift (8 ppm), multiplicity, and coupling constant
(Hz). Data for ’F NMR were reported as follows: chemical shift (§ ppm), multiplicity,
coupling constant (Hz). Chemical shifts were reported using the residual solvent CHCl3
as the internal reference for 'H NMR (8 = 7.260 ppm) and CDCls peak as the internal
reference for °C NMR (§ = 77.160 ppm). High-resolution mass spectral analysis
(HRMS) data were acquired on Water XEVO G2 Q-TOF (Waters Corporation). HPLC
analysis were carried out on a Shimadzu system with Daicel columns. Gas
chromatographic (GC) analysis was acquired on a Shimadzu GC-2010 plus Series GC

system equipped with a flame-ionization detector. Organic solutions were concentrated
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under reduced pressure on Buchi rotary evaporator. Column chromatographic

purification of products was accomplished using forced-flow chromatography on Silica

Gel (300-400 mesh).

Preparation of Alkyl Iodides
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Supplementary Figure 1. List of Alkyl lodides
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General procedure A1 (GP-Al)

RGO !
0 \ﬂ/ "
R—oH or Jl . ey %R, O e
R OH n MeCN, 60 °C PR
R” y
n=1,24

According to the reported literature!, alkyl iodide (RM1-RM13, RM16-RM17) were

conveniently synthesized according to GP-AL in gram scale.

General procedure A2 (GP-A2)

R R - R
Y\OH Et3N, (Boc),0O Y\OH l5, PPhs, |m|dazole> Y\I
NH, DCM, 0 °C NHBoc DCM, 25 °C NHBoc

According to the reported literature!?!, alkyl iodide (RM14-RM15) were conveniently

synthesized according to GP-A2 in gram scale.

General procedure A3 (GP-A3)

Me
° Me CH20|2 nBuLi ?
R_B\ \ —>» R B\

1) Me T Acetone \l/
Me I

According to the reported literaturel®), alkyl iodide (RM18-RM20) were conveniently

synthesized according to GP-A3 in gram scale.

le_~_O
2-(3-iodopropoxy)naphthalene (RM1)

RM1 was obtained as white solid.

!H NMR (500 MHz, Chloroform-d) & 7.85 — 7.74 (m, 3H), 7.53 — 7.45 (m, 1H), 7.43 —
7.34 (m, 1H), 7.23 — 7.13 (m, 2H), 4.16 (t, J = 5.8 Hz, 2H), 3.43 (t, J = 6.8 Hz, 2H),
2.35 (tt, J= 6.8, 5.8 Hz, 2H).
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2-((6-1odohexyl)oxy)naphthalene (RM2)

RM2 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) & 7.85 — 7.73 (m, 3H), 7.52 — 7.44 (m, 1H), 7.41 —
7.33 (m, 1H), 7.22 — 7.13 (m, 2H), 4.09 (t, J = 6.4 Hz, 2H), 3.23 (t, J = 7.0 Hz, 2H),
1.94 — 1.80 (m, 4H), 1.59 — 1.46 (m, 4H).

I/\/\/oj@
F

1,3-difluoro-2-(4-iodobutoxy)benzene (RM3)

RM3 was obtained as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.02 — 6.80 (m, 3H), 4.14 (t, J = 6.0 Hz, 2H),
3.27 (t, J= 6.8 Hz, 2H), 2.13 — 2.01 (m, 2H), 1.94 — 1.77 (m, 2H).

13C NMR (101 MHz, Chloroform-d) & 156.21 (dd, J = 248.1, 5.5 Hz), 135.56 (t, J =
14.3 Hz), 122.83 (t,J=9.3 Hz), 114.42—-110.20 (m), 73.32 (t,J=2.9 Hz), 30.79, 29.73,
6.51.

F NMR (376 MHz, Chloroform-d) & 128.34 (dd, J= 7.8, 5.8 Hz).

I/\/\/O (0]

4-iodobutyl 2-(trifluoromethyl)benzoate (RM4)

RM4 was obtained as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.84 — 7.68 (m, 2H), 7.70 — 7.53 (m, 2H), 4.36
(t,J=6.2 Hz, 2H), 3.23 (t,J = 6.7 Hz, 2H), 2.04 — 1.80 (m, 4H).

13C NMR (101 MHz, Chloroform-d) § 166.93, 131.81, 131.22, 131.19, 130.22, 128.62
(q,J=32.5Hz), 126.71 (q, J = 5.4 Hz), 123.39 (q, /= 273.4 Hz), 64.85, 29.80, 29.39,
5.87.

F NMR (376 MHz, Chloroform-d) § 59.35.
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_Boc

N
3-iodopropyl 4-((tert-butoxycarbonyl)amino)benzoate (RMS)
RMS was obtained as white solid.
'H NMR (400 MHz, Chloroform-d) § 7.96 (d, J= 8.8 Hz, 2H), 7.44 (d, J = 8.8 Hz, 2H),
6.78 (s, 1H), 4.37 (t, /= 6.0 Hz, 2H), 3.30 (t,J= 6.9 Hz, 2H), 2.33 — 2.19 (m, 2H), 1.53
(s, 9H).
13C NMR (101 MHz, Chloroform-d) § 166.02, 152.17, 142.88, 130.91, 124.09, 117.35,
81.25, 64.35, 32.54, 28.27, 1.58.

onel

4-((6-10dohexyl)oxy)benzonitrile (RM6)

RM6 was obtained as white soild.

!H NMR (400 MHz, Chloroform-d) & 7.64 — 7.47 (m, 2H), 6.99 — 6.86 (m, 2H), 3.98
(t,J=6.4 Hz, 2H), 3.18 (t, /= 6.9 Hz, 2H), 1.90 — 1.73 (m, 4H), 1.53 — 1.39 (m, 4H).
13C NMR (101 MHz, Chloroform-d) & 162.36, 133.99, 119.33, 115.20, 103.67, 68.16,
33.28, 30.16, 28.80, 24.97, 7.08.

(0]

|/\/\0J\/ H\c:bz

3-iodopropyl ((benzyloxy)carbonyl)glycinate (RM7)

RM7 was obtained as white soild.

'H NMR (400 MHz, Chloroform-d) 8 7.40 — 7.28 (m, 5H), 5.35 (s, 1H), 5.12 (s, 2H),
422 (t,J=6.0 Hz, 2H), 3.97 (d, J = 5.7 Hz, 2H), 3.19 (t, J = 6.8 Hz, 2H), 2.20 — 2.05
(m, 2H).

13C NMR (101 MHz, Chloroform-d) & 169.90, 156.28, 136.13, 128.53, 128.22, 128.11,

67.12,64.99,42.67,32.04, 1.14.
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4-iodobutyl (17,4r)-4-(4-chlorophenyl)cyclohexane-1-carboxylate (RMS8)

RMS8 was obtained as yellow oil.

'H NMR (400 MHz, Chloroform-d) § 7.25 (d, J= 8.1 Hz, 2H), 7.12 (d, J = 8.5 Hz, 2H),
4.11 (t,J=6.3 Hz, 2H), 3.22 (t,J= 6.8 Hz, 2H), 2.49 (tt, J=11.9, 3.4 Hz, 1H), 2.34 (tt,
J=12.2,3.6 Hz, 1H), 2.15 — 2.05 (m, 2H), 1.99 — 1.86 (m, 4H), 1.82 — 1.71 (m, 2H),
1.65 —1.52 (m, 2H), 1.50 — 1.36 (m, 2H).

13C NMR (101 MHz, Chloroform-d) & 175.77, 145.21, 131.62, 128.44, 128.08, 63.06,
42.93,42.87,33.17,29.98, 29.57, 29.18, 5.99.

I/\/\/O\’(Q\F

o Br
4-iodobutyl 2-bromo-3-fluorobenzoate (RM9)
RM9 was obtained as yellow oil.
'H NMR (400 MHz, Chloroform-d) § 7.55 (dt, J= 7.7, 1.3 Hz, 1H), 7.34 (td, J = 8.0,
5.1 Hz, 1H), 7.28 = 7.21 (m, 1H), 4.37 (t,J = 6.2 Hz, 2H), 3.24 (t,J= 6.7 Hz, 2H), 2.05
—1.85 (m, 4H).
13C NMR (101 MHz, Chloroform-d) § 165.42 (d, J=3.0 Hz), 159.47 (d, J=247.4 Hz),
134.40, 128.49 (d, J = 8.0 Hz), 126.51 (d, /= 3.5 Hz), 119.13 (d, J = 23.5 Hz), 109.32
(d, J=22.5 Hz), 64.69, 29.95, 29.46, 5.87.
1“F NMR (376 MHz, Chloroform-d) § 102.79 (dd, J = 8.2, 5.2 Hz).

|/\/\/\/O 0
</ /s

6-iodohexyl thiophene-2-carboxylate (RM10)
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RM10 was obtained as yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.79 (dd, J = 3.7, 1.3 Hz, 1H), 7.54 (dd, J = 5.0,
1.3 Hz, 1H), 7.09 (dd, J=5.0, 3.7 Hz, 1H), 4.29 (t, /= 6.6 Hz, 2H), 3.19 (t, /= 7.0 Hz,
2H), 1.88 — 1.72 (m, 4H), 1.46 (p, J= 3.1 Hz, 4H).

13C NMR (101 MHz, Chloroform-d) & 162.32, 133.38, 133.35, 132.30, 127.77, 65.02,
33.34, 30.15, 28.53, 25.00, 6.94.

NSNS O 0
go

6-iodohexyl furan-2-carboxylate (RM11)

RM11 was obtained as yellow oil.

!H NMR (400 MHz, Chloroform-d) & 7.57 (dd, J= 1.8, 0.8 Hz, 1H), 7.16 (dd, J = 3.5,
0.9 Hz, 1H), 6.50 (dd, J=3.5, 1.7 Hz, 1H), 4.29 (t, /= 6.7 Hz, 2H), 3.18 (t,J= 7.0 Hz,
2H), 1.87 = 1.72 (m, 4H), 1.48 — 1.40 (m, 4H).

13C NMR (101 MHz, Chloroform-d) & 158.79, 146.24, 144.75, 117.80, 111.81, 64.79,
33.28,30.10, 28.49, 24.91, 6.89.

Se~N Y
Ac

1-(1-(4-10dobutyl)-1H-pyrrol-2-yl)ethan-1-one (RM12)

RM12 was obtained as yellow oil.

'H NMR (500 MHz, Chloroform-d)  6.96 (dd, J = 4.0, 1.7 Hz, 1H), 6.84 (dd, J = 2.5,
1.7 Hz, 1H), 6.13 (dd, J=4.1, 2.5 Hz, 1H), 4.34 (t, /= 6.8 Hz, 2H), 3.16 (t, /= 6.7 Hz,
2H), 2.43 (s, 3H), 1.88 — 1.77 (m, 4H).

13C NMR (126 MHz, Chloroform-d) § 188.31, 130.11, 130.05, 120.45, 108.17, 48.59,
32.35,30.54, 27.33, 5.85.
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Me
7-(4-iodobutoxy)-4-methyl-2 H-chromen-2-one (RM13)
RM13 was obtained as white solid.
'H NMR (400 MHz, Chloroform-d) § 7.45 (d, J = 8.8 Hz, 1H), 6.81 (dd, J = 8.8, 2.5
Hz, 1H), 6.73 (d, J=2.5 Hz, 1H), 6.12 — 6.04 (m, 1H), 4.01 (t,J= 6.0 Hz, 2H), 3.24 (t,
J=6.7Hz, 2H), 2.36 (d, /= 1.2 Hz, 3H), 2.06 — 1.86 (m, 4H).
13C NMR (101 MHz, Chloroform-d) § 161.81, 161.22, 155.14, 152.58, 125.55, 113.52,
112.46, 111.85,101.27, 67.23,29.97, 29.87, 18.68, 6.22.

NHBoc
tert-butyl (S)-(1-i0do-3-methylbutan-2-yl)carbamate (RM14)

RM14 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) & 4.56 (d, J = 9.3 Hz, 1H), 3.46 — 3.27 (m, 2H),
3.17-3.04 (m, 1H), 1.85 - 1.69 (m, 1H), 1.45 (s, 9H), 0.96 (d, J = 6.8 Hz, 3H), 0.92
(d, J=6.7 Hz, 3H).

|
Me NHBoc

tert-butyl (S)-(1-iodo-4-methylpentan-2-yl)carbamate (RM15)

RM1S5 was obtained as white solid.

'H NMR (500 MHz, Chloroform-d) & 4.61 — 4.43 (m, 1H), 3.52 — 3.35 (m, 2H), 3.27
(dd, J=10.0, 3.4 Hz, 1H), 1.68 — 1.56 (m, 1H), 1.44 (s, 9H), 1.34 (td, /= 7.0, 6.3, 1.7
Hz, 2H), 0.97 — 0.90 (m, 6H).
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6-iodohexyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-methyl-1H-indol-3-yl)acetate
(RM16)

RM16 was obtained as white solid.

!H NMR (400 MHz, Chloroform-d) & 7.66 (d, J = 8.5 Hz, 2H), 7.51 — 7.44 (m, 2H),
6.96 (d, J=2.5 Hz, 1H), 6.86 (d, /= 9.0 Hz, 1H), 6.67 (dd, J = 9.0, 2.6 Hz, 1H), 4.09
(t,J=6.6 Hz, 2H), 3.84 (s, 3H), 3.66 (s, 2H), 3.13 (t,J= 7.0 Hz, 2H), 2.39 (s, 3H), 1.75
(p,J=7.0 Hz, 2H), 1.68 — 1.56 (m, 2H), 1.40 — 1.27 (m, 4H).

NSNS OO
! OBn
LL

1-benzyl 2-(6-iodohexyl) (S)-pyrrolidine-1,2-dicarboxylate (RM17)

RM17 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) § 7.38 — 7.27 (m, 5H), 5.22 — 4.97 (m, 2H), 4.34
(ddd, J=17.7, 8.6, 3.5 Hz, 1H), 4.12 (t, J = 6.6 Hz, 1H), 4.05 — 3.88 (m, 1H), 3.66 —
3.56 (m, 1H), 3.55 - 3.42 (m, 1H), 3.15 (dt, J=10.5, 6.9 Hz, 2H), 2.30 — 2.11 (m, 1H),
2.05 — 1.85 (m, 3H), 1.84 — 1.70 (m, 2H), 1.69 — 1.58 (m, 1H), 1.55 — 1.45 (m, 1H),
1.44 —1.30 (m, 3H), 1.28 — 1.18 (m, 1H).

13C NMR (101 MHz, Chloroform-d) § 172.87, 172.70, 154.84, 154.29, 136.73, 136.59,
128.46, 128.40, 127.96, 127.93, 127.84, 127.74, 66.96, 66.92, 64.95, 64.93, 59.30,
58.96,46.95, 46.45, 33.30, 33.22, 31.00, 30.05, 30.01, 29.99, 28.38, 28.27,24.79, 24.75,
24.33,23.55,7.02, 6.95.

Me

Me
?JS<M6
Me B

\( ~0 Me

I
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2-(1-iodoethyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (RM18)

RM18 was obtained as pale-yellow oil.

'"H NMR (500 MHz, Chloroform-d) 8 3.34 (q, J = 7.6 Hz, 1H), 1.82 (d, ] = 7.6 Hz, 3H),
1.25(d, J=1.9 Hz, 12H).

2-(1-iodopentyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (RM19)

RM19 was obtained as pale-yellow oil.

!H NMR (400 MHz, Chloroform-d) & 3.19 (t, J = 8.2 Hz, 1H), 2.00 — 1.71 (m, 2H),
1.47-1.18 (m, 16H), 0.88 (t, J = 7.0 Hz, 3H).

Me Me
SN sS.
B\o Me
|

2-(1-iodo-3-phenylpropyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (RM20)

RM20 was obtained as pale-yellow oil.

'H NMR (400 MHz, Chloroform-d) 6 7.34 — 7.26 (m, 2H), 7.23 — 7.16 (m, 3H), 3.22
(dd, J=8.8, 7.2 Hz, 1H), 2.86 — 2.58 (m, 2H), 2.27 — 1.99 (m, 2H), 1.29 (d, J = 2.0

Hz, 12H).
Me Me
?
Me B Me
Y\( o Me
Me |

2-(1-i0odo-3-methylbutyl)-4,4,5,5-tetramethyl-1,3,2-dioxaborolane (RM21)

RM21 was obtained as pale-yellow oil.
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1H NMR (400 MHz, Chloroform-d) & 3.24 (dd, J = 9.0, 7.8 Hz, 1H), 1.90 — 1.75 (m,
1H), 1.70 — 1.48 (m, 2H), 1.23 (d, J = 3.1 Hz, 12H), 0.87 (d, J = 6.6 Hz, 3H), 0.82 (d,
J=6.5Hz, 3H).

Preparation of Tertiary Enamides

o] OY Me OY Me (0]
o DN § D)
C,,Hg/\/ CeHg™ X e XN e PR XN

RM22 RM23 RM24 RM25

(0] Me [e] Me
S Q K b .
e e X
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OMe OMe
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N Ph/\/ ’l‘ T{Q\OJ Y . T
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No CHe X~ \/\
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RM30 RM31 RM32 RM33
O~ __H o] Q o
Y }3<Me E Y\O
N N ™ N\)
Cohg” X" pp CaHy X Me T S CHy
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OYH E‘Soc
NN
cag” AN CaHg™ 7 e
RM38 RM39

Supplementary Figure 2. List of tertiary enamides

General Procedure B1 (GP-B1)

(0] R,
-toluenesulfonic acid
AN Rg)J\N/RS tol : flux, Dean-Stark trap Y
oluene, reflux, Dean-Stark trap . _N
H R1/\/ "R

According to the reported literature!*! tertiary enamides (RM22-RM31) were

conveniently synthesized according to GP-B1 in gram scale.

General Procedure B2 (GP-B2)

o) O Ry
Ru(methallyl),(cod), PnBus, DMAP Y
/R3

Ri—— * Ry N NN
H toluene, 100 °C R Rs
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According to the reported literaturel, tertiary enamides (RM32-RM39) were

conveniently synthesized according to GP-B2 in gram scale.

(0]

Cmg/\/??

(E)-1-(hex-1-en-1-yl)pyrrolidin-2-one (RM22)

RM?22 was obtained as colorless oil.

!H NMR (400 MHz, Chloroform-d) & 6.75 (d, J = 14.5 Hz, 1H), 4.84 (dt, J = 14.3, 7.1
Hz, 1H), 3.39 (t, J = 7.2 Hz, 2H), 2.36 (t, J = 8.9 Hz, 2H), 2.08 — 1.87 (m, 4H), 1.43 —
1.12 (m, 4H), 0.79 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 172.66, 123.41, 112.40, 45.18, 32.12, 31.19,
29.62, 21.96, 17.31, 13.78.

Os_Me
care e

(E)-N-(hex-1-en-1-yl)-N-methylacetamide (RM23)

RM23 was obtained as colorless oil.

Mixture of rotational isomers, ratio = 29:71.

'H NMR (400 MHz, Chloroform-d) & 7.22 (dt, J = 14.5, 1.4 Hz, 0.29H), 6.52 (dt, J =
13.8, 1.3 Hz, 0.71H), 5.08 — 4.83 (m, 1H), 3.01 (s, 0.92H), 2.98 (s, 2.15H), 2.12 (s,
2.15H), 2.12 (s, 0.98H), 2.04 — 1.95 (m, 2H), 1.35-1.20 (m, 4H), 0.88 — 0.79 (m, 3H).
13C NMR (101 MHz, Chloroform-d) 6 169.11, 168.84, 128.58, 126.68, 112.54, 111.67,
33.04, 32.41, 32.35, 30.05, 29.88, 29.60, 22.53, 22.07, 21.90, 13.86.

O Me

Ph\/\/N\Me

(E)-N-methyl-N-(3-phenylprop-1-en-1-yl)acetamide (RM24)
RM24 was obtained as colorless oil.

'H NMR (400 MHz, Chloroform-d) § 7.46 (dt, J = 14.4, 1.4 Hz, 0.34H), 7.35 - 7.13
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(m, 5H), 6.67 (dt, J = 13.7, 1.4 Hz, 0.66H), 5.23 — 5.00 (m, 1H), 3.39 (dd, J = 7.2, 1.4
Hz, 2H), 3.05 (s, 3H), 2.17 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 169.02, 168.91, 140.99, 140.46, 129.82, 128.50,
128.40, 128.34, 128.30, 127.70, 126.24, 126.06, 110.41, 110.02, 36.65, 36.54, 33.02,
29.48,22.58,21.92.

o
(E)-1-(3-phenylprop-1-en-1-yl)pyrrolidin-2-one (RM25)

RM25 was obtained as pale yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.25 — 7.09 (m, 5H), 6.95 (d, J = 14.4 Hz, 1H),
5.02 (dt, J = 14.5, 7.3 Hz, 1H), 3.39 (t, J = 7.3 Hz, 2H), 3.34 (d, J = 7.3 Hz, 2H), 2.38
(t, J=7.8Hz, 2H), 1.97 (p, J = 7.7 Hz, 2H).

13C NMR (101 MHz, Chloroform-d) & 172.76, 140.39, 128.17, 128.08, 125.86, 124.24,
110.75, 44.94, 36.20, 30.91, 17.08.

Me X D
T\Ae/\/

(E)-1-(3-methylbut-1-en-1-yl)pyrrolidin-2-one (RM26)

RM26 was obtained as pale yellow oil.

'H NMR (400 MHz, Chloroform-d) & 6.68 (d, J = 14.6 Hz, 1H), 4.77 (dd, J = 14.6, 7.1

Hz, 1H), 3.33 (t, J = 7.2 Hz, 2H), 2.30 (t, J = 8.0 Hz, 2H), 2.20 (hd, J = 6.8, 1.3 Hz,

1H), 1.93 (p, J = 7.6 Hz, 2H), 0.87 (s, 3H), 0.85 (s, 3H).

13C NMR (101 MHz, Chloroform-d) § 172.71, 121.32, 119.55, 45.05, 31.09, 29.01,

22.88, 17.17.

OYME
N
X \©\
_Me
o
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(E)-N-(4-methoxyphenyl)-N-styrylacetamide (RM27)

RM27 was obtained as white solid.

'"H NMR (400 MHz, Chloroform-d) & 8.27 (d, J = 14.8 Hz, 1H), 7.33 — 7.22 (m, 4H),
7.19 —7.11 (m, 3H), 7.09 — 7.00 (m, 2H), 5.35 (d, J = 14.8 Hz, 1H), 3.89 (s, 3H), 1.93
(s, 3H).

I3C NMR (101 MHz, Chloroform-d) 8 169.42, 159.73, 136.62, 132.14, 129.96, 128.71,
128.63, 126.47, 125.77, 115.35, 113.71, 55.62, 23.47.

o)

Ph/\/?l}

(E)-1-styrylpyrrolidin-2-one (RM28)

RM28 was obtained as white solid.

'"H NMR (400 MHz, Chloroform-d) 8 7.62 (d, J = 14.9 Hz, 1H), 7.39 — 7.33 (m, 2H),
7.29 (dd, J = 8.6, 6.9 Hz, 2H), 7.20 — 7.14 (m, 1H), 5.87 (d, J = 14.8 Hz, 1H), 3.76 —
3.54 (m, 2H), 2.53 (dd, J=8.7, 7.6 Hz, 2H), 2.28 — 2.05 (m, 2H).

13C NMR (101 MHz, Chloroform-d) § 173.51, 136.44, 128.76, 126.65, 125.71, 123.64,
111.86, 45.32,31.35, 17.52.

OYMe
N
0
OM

(E)-N-(hex-1-en-1-yl)-N-(4-methoxyphenyl)acetamide (RM29)

e

RM29 was obtained as brown oil.

'H NMR (400 MHz, Chloroform-d) & 7.36 (d, J = 14.3 Hz, 1H), 6.98 (d, J = 8.8 Hz,
2H), 6.88 (d, J = 8.9 Hz, 2H), 4.31 (dt, J = 14.3, 7.2 Hz, 1H), 3.75 (s, 3H), 1.92 - 1.84
(m, 2H), 1.74 (s, 3H), 1.23 - 1.05 (m, 4H), 0.74 (t, J = 7.0 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 6 168.55, 159.23, 132.62, 129.68, 128.23, 114.92,
114.31, 55.31, 31.96, 29.52, 23.06, 21.97, 13.78.
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ol

O
1-(cyclohexylidenemethyl)pyrrolidin-2-one (RM30)
RM30 was obtained as colorless oil.
'"H NMR (400 MHz, Chloroform-d) & 5.78 (s, 1H), 3.47 (t, J = 7.0 Hz, 2H), 2.28 (t, J
=8.1 Hz, 2H), 2.14 — 1.86 (m, 6H), 1.68 — 1.31 (m, 6H).
13C NMR (101 MHz, Chloroform-d) 8 174.71, 135.35, 116.08, 49.59, 33.77, 30.57,
28.70,27.94, 27.10, 26.20, 18.63.

Me Me
SN P
ph X o

o)
(E)-3-ethoxy-N-methyl-N-styrylbenzamide (RM31)
RM31 was obtained as colorless oil.
'"H NMR (400 MHz, Chloroform-d) & 7.38 — 7.30 (m, 2H), 7.27 — 7.20 (m, 3H), 7.17 —
7.09 (m, 2H), 7.07 — 6.97 (m, 3H), 6.01 (d, J = 14.5 Hz, 1H), 4.04 (qd, /= 7.0, 1.4 Hz,
2H), 3.33 (s, 3H), 1.40 (td, /= 7.0, 1.4 Hz, 3H).

O _H
C4H9/\/N\Me
(E)-N-(hex-1-en-1-yl)-N-methylformamide (RM32)
RM32 was obtained as brown oil.
Mixture of rotational isomers, ratio = 30:70.
'H NMR (400 MHz, Chloroform-d) & 8.16 (s, 0.69H), 7.94 (s, 0.30H), 7.00 (dt, J =
14.3, 1.5 Hz, 0.30H), 6.36 (dt, J = 13.9, 1.4 Hz, 0.70H), 5.07 — 4.93 (m, 1H), 2.94 (s,
0.93H), 2.89 (s, 2.09H), 2.08 — 1.90 (m, 2H), 1.41 - 1.13 (m, 4H), 0.91 — 0.69 (m, 3H).
13C NMR (101 MHz, Chloroform-d) 6 161.99, 160.62, 128.06, 124.11, 113.13, 111.39,
32.89, 32.13, 32.05, 29.76, 29.62, 27.32, 21.98, 21.97, 13.77.
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O Me

. _N
C4H9/\/ \/\
Me

(E)-N-butyl-N-(hex-1-en-1-yl)acetamide (RM33)

RM33 was obtained as brown oil.

Mixture of rotational isomers, ratio = 28:72.

'"H NMR (400 MHz, Chloroform-d) & 7.09 (d, J = 14.7 Hz, 0.28H), 6.36 (d, J = 13.9
Hz, 0.72H), 5.01 — 4.92 (m, 1H), 3.59 — 3.47 (m, 1.45H), 3.42 — 3.33 (m, 0.57H), 2.09
(s, 3H), 2.04 — 1.95 (m, 2H), 1.56 — 1.38 (m, 2H), 1.34 — 1.20 (m, 6H), 0.92 — 0.79 (m,
6H).

I3C NMR (101 MHz, Chloroform-d) 8 168.71, 168.52, 127.55, 125.26, 113.07, 111.35,
45.57,42.59,32.41,32.31,30.19, 30.04, 29.68, 28.84,22.21,22.10, 22.07,20.19, 20.14,
13.87, 13.82, 13.75.

OYH
C4Hg/\/N\Ph
(E)-N-(hex-1-en-1-yl)-N-phenylformamide (RM34)
RM34 was obtained as brown oil, > 20:1 E:Z.
Mixture of rotational isomers, ratio = 16:80.
'"H NMR (400 MHz, Chloroform-d) & 8.52 (s, 0.16H), 8.44 — 8.34 (m, 0.04H), 8.14 (s,
0.80H), 7.51 — 7.34 (m, 3H), 7.27 — 7.15 (m, 2.80H), 6.53 (d, ] = 13.8 Hz, 0.16H), 6.44
(d, J = 8.8 Hz, 0.04H), 5.04 — 4.89 (m, 1H), 2.13 — 1.94 (m, 2H), 1.40 — 1.20 (m, 4H),
0.96 — 0.80 (m, 3H).
I3C NMR (101 MHz, Chloroform-d) 6 161.42, 160.22, 138.40, 136.85, 129.62, 129.32,
128.34, 128.25, 127.68, 127.55, 126.94, 124.95, 117.15, 116.65, 31.65, 29.59, 22.00,

13.77.
(0]
<
C4Hg/\/N Me
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(E)-1-(hex-1-en-1-yl)-4,4-dimethylpyrrolidin-2-one (RM35)

RM3S was obtained as pale yellow oil.

'H NMR (400 MHz, Chloroform-d) 6 6.77 (d, J = 14.5 Hz, 1H), 4.78 (dt, J = 14.3, 7.1
Hz, 1H), 3.10 (s, 2H), 2.19 (s, 2H), 2.03 — 1.87 (m, 2H), 1.37 — 1.16 (m, 4H), 1.07 (s,
6H), 0.78 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 171.86, 123.43, 112.08, 58.34, 46.51, 32.37,
32.11, 29.58, 27.96, 21.97, 13.81.

o o

el
XN K/N

CaHg
1-(hex-1-en-1-yl)azetidin-2-one (RM36)

RM36 was obtained as pale yellow oil, 55:45 Z:E.

'H NMR (400 MHz, Chloroform-d) 8 6.42 (d, J = 14.2 Hz, 0.45H), 6.19 (d, J = 9.4 Hz,
0.55H), 4.95 (dt, J = 14.3, 7.1 Hz, 0.46H), 4.61 (dt, J = 9.5, 7.8 Hz, 0.55H), 3.62 (t, J =
4.5Hz, 1.11H), 3.30 (t, J = 4.4 Hz, 0.92H), 2.97 (t, J = 4.5 Hz, 1.11H), 2.89 (t, J = 4.4
Hz, 0.92H), 2.17 — 2.05 (m, 1.16H), 2.01 — 1.86 (m, 0.97H), 1.37 — 1.20 (m, 4H), 0.92
—0.71 (m, 3H).

13C NMR (101 MHz, Chloroform-d) 6 165.23, 163.67, 121.57,119.44, 113.43, 111.91,
42.06, 38.05, 37.76, 35.76, 32.34, 31.83, 29.05, 26.24, 22.18, 21.99, 13.86, 13.81.

o)
o)
s
(E)-4-(hex-1-en-1-yl)morpholin-3-one (RM37)

RM37 was obtained as pale yellow oil.

'H NMR (400 MHz, Chloroform-d) & 7.18 (d, J = 14.6 Hz, 1H), 4.97 (dt, J = 14.4, 7.2
Hz, 1H), 4.10 (s, 2H), 3.84 (t, J = 5.2 Hz, 2H), 3.35 (t, J = 4.9 Hz, 2H), 2.09 — 1.93 (m,
2H), 1.34 —1.17 (m, 4H), 0.79 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 164.59, 124.81, 112.22, 67.94, 63.29, 43.50,

32.01, 29.60, 21.92, 13.72.
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OYH
C4H9/\/vah
(E)-N-benzyl-N-(hex-1-en-1-yl)formamide (RM38)
RM38 was obtained as pale yellow oil.
Mixture of rotational isomers, ratio = 31:69.
'H NMR (400 MHz, Chloroform-d) & 8.41 (s, 0.68H), 8.21 (s, 0.30H), 7.39 — 7.14 (m,
5H), 7.02 (d, J = 14.6 Hz, 0.31H), 6.33 (d, J = 14.1 Hz, 0.69H), 5.10 — 4.95 (m, 1H),
4.74 (s, 1.38H), 4.61 (s, 0.60H), 2.03 — 1.78 (m, 2H), 1.33 — 1.07 (m, 4H), 0.89 — 0.70
(m, 3H).
13C NMR (101 MHz, Chloroform-d) & 162.21, 161.30, 136.06, 135.97, 128.70, 128.49,
127.56, 127.18, 126.99, 126.65, 126.13, 122.71, 115.25, 113.80, 49.91, 44.68, 31.89,

31.80, 29.83, 29.70, 21.88, 21.85, 13.80, 13.79.

C3H7/\/N Me
tert-butyl methyl(pent-1-en-1-yl)carbamate (RM39)

RM39 was obtained as pale yellow oil, 41:59 Z:E.

'"H NMR (500 MHz, Chloroform-d) 8 6.97 (d, J = 14.3 Hz, 0.25H), 6.79 (d, J = 14.2
Hz, 0.34H), 6.26 — 5.97 (m, 0.41H), 4.89 — 4.79 (m, 0.41H), 4.77 — 4.68 (m, 0.59H),
3.00 (s, 1.24H), 2.96 (s, 1.75H), 2.24 — 1.84 (m, 2H), 1.46 (s, 5.36H), 1.44 (s, 3.61H),
1.41 — 1.30 (m, 2H), 0.88 (m, 3H).
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Preparation of Secondary Enamides and Enecarbamates

CAHS/ﬁ C4H9/\5 CAHQ/\S (:AHQ/\s CAHQ/\S X
HN_ _O AN._0 HN_ O HN_ O HN. _O  pn HN
\f \f \f \.y& ~Boc
Me tBu

Ph OMe
RM40 RM41 RM42 RM43 RM44 RM45
X Boc\N
Me N~ goo HN HN HN Y
Boc “Boc SAc OtBu HN\BOC
RM46 RM47 RM48 RM49 RM50 RM51

Me

Me
S O O T
M
© Me Me HN HN HN

HN “Boc Cbz B

~

Ph HN_
Boc

c Ac

Bnow (\
HN
Bo

0C

RM52 RM53 RM54 RM55 RM56 RM57

Supplementary Figure 3. List of secondary enamides and enecarbamates

General procedure C1 (GP-C1)

[Ru(p-cumene)Cl,],

// ¢ RINH, nBuszP, DMAP //\NHRz
R‘I

toluene, 110 °C

R1

According to the reported literatures(®l, secondary enamides (RM40-RM42) were

conveniently synthesized according to GP-C1 in gram scale.

General procedure C2 (GP-C2)

PhSO,Na NHR2 - NHR?
HCOOH
R1Ao + R™NH, ——» R! —> R __
THF/H,0, rt SO,Ph THF, rt, 1 h
16-30 h

According to the reported literaturel’l, secondary enamides and enecarbamates (RM43-

RM57) were conveniently synthesized according to GP-C2 in gram scale.

C4Hg/\
HN\’//O
Me

(£)-N-(hex-1-en-1-yl)acetamide (RM40)
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RM40 was obtained as yellow oil.

'H NMR (500 MHz, Chloroform-d) § 7.42 — 7.16 (m, 1H), 6.72 — 6.60 (m, 1H), 4.69
(dt,J=9.2,7.4 Hz, 1H), 2.05 (s, 3H), 2.01 — 1.95 (m, 2H), 1.40 — 1.26 (m, 4H), 0.88
(t,J=7.1 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) & 167.46, 120.78, 111.35, 31.51, 25.44, 23.32,
22.32,13.92.

C4H9/\g
HNXO

N-(hex-1-en-1-yl)cyclopropanecarboxamide (RM41)

RM41 was obtained as yellow oil, 93:7 Z:E.

!H NMR (400 MHz, Chloroform-d) 8 7.73 — 7.52 (m, 1H), 6.66 (ddt, J=10.8, 9.0, 1.7
Hz, 1H), 5.10 (dt, J = 14.3, 7.2 Hz, 0.07H), 4.64 (dt, J=9.1, 7.4 Hz, 0.93H), 2.00 (qd,
J=7.2,1.8 Hz,2H), 1.48 (tt,J=7.9, 4.5 Hz, 1H), 1.40 — 1.24 (m, 4H), 1.04 — 0.94 (m,
2H), 0.92 - 0.82 (m, 3H), 0.82 — 0.69 (m, 2H).

13C NMR (101 MHz, Chloroform-d) § 171.46, 120.91, 110.85, 31.60, 25.45, 22.34,
14.68, 13.97, 7.86.

HRMS (ESI) calcd for C1oH1sNO™ [(M+H)*] 168.1383, found 168.1380.

C4Hg/\§
HN_ _O

tBu
N-(hex-1-en-1-yl)pivalamide (RM42)

RM42 was obtained as yellow oil, 93:7 Z:E.

'H NMR (400 MHz, Chloroform-d) § 7.14 (s, 1H), 6.69 (ddt, J=10.7, 8.9, 1.7 Hz, 1H),
5.14 (dt,J=14.3, 7.1 Hz, 0.07H), 4.72 (dtd, /= 8.1, 7.3, 0.7 Hz, 0.93H), 1.97 (qd, J =
7.2, 1.7 Hz, 2H), 1.41 — 1.29 (m, 4H), 1.22 (s, 9H), 0.90 (t, /= 7.1 Hz, 3H).

The NMR data are consistent with the reported literature!®!,
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C4Hg/?\l )

T
N-(hex-1-en-1-yl)benzamide (RM43)
RM43 was obtained as yellow oil, 76:24 Z:E.
'H NMR (400 MHz, Chloroform-d) § 7.96 (d, J = 10.4 Hz, 0.24H), 7.84 — 7.74 (m,
2H), 7.68 (d, J=10.3 Hz, 0.76H), 7.56 — 7.39 (m, 3H), 6.99 — 6.85 (m, 1H), 5.32 (dt, J
=14.3,7.2 Hz, 0.24H), 4.86 (dt, /=9.0, 7.4 Hz, 0.76H), 2.09 (qd, J = 7.3, 1.8 Hz, 2H),
1.47 — 1.30 (m, 4H), 0.95 — 0.85 (m, 3H).

The NMR data are consistent with the reported literature[!.

C4H9/\§

HN.__O
methyl hex-1-en-1-ylcarbamate (RM44)
RM44 was obtained as yellow oil, 69:31 Z:E.
'H NMR (400 MHz, Chloroform-d) § 6.62 — 6.13 (m, 2H), 4.98 (dt, J = 14.2, 7.2 Hz,
0.31H), 4.59 (dq, J = 11.6, 7.3, 5.3 Hz, 0.69H), 3.76 — 3.59 (m, 3H), 2.18 — 1.78 (m,
2H), 1.44 —1.08 (m, 4H), 0.87 (t,J = 6.8 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 154.33, 123.43, 121.94, 110.99, 109.31, 52.40,
32.14,31.48,29.27,25.12, 22.29, 22.06, 13.89.
HRMS (ESI) calcd for CgH1sNO>" [(M+H)*] 158.1176, found 158.1173.

Ph\/\

HN

N
Boc

tert-butyl (Z)-(3-phenylprop-1-en-1-yl)carbamate (RM45)

RM2 was obtained as white solid.

'H NMR (500 MHz, Chloroform-d) & 7.34 — 7.27 (m, 2H), 7.25 — 7.17 (m, 3H), 6.57
(t,J=10.2 Hz, 1H), 6.25 (d, /= 11.3 Hz, 1H), 4.81 (q, J = 8.0 Hz, 1H), 3.33 (dd, J =
7.4, 1.6 Hz, 2H), 1.48 (s, 9H).
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The NMR data are consistent with the reported literaturel”!.

X

Me HN
“Boc

tert-butyl (3-methylbut-1-en-1-yl)carbamate (RM46)

RM46 was obtained as white solid, 73:27 Z:E.

'H NMR (500 MHz, Chloroform-d) & 6.46 — 6.26 (m, 1H), 6.18 (d, J = 11.8 Hz, 1H),
494 (dd, J = 14.2, 6.8 Hz, 0.27H), 4.44 (t, J = 9.2 Hz, 0.73H), 2.46 — 2.22 (m, 1H),
1.46 (m, 9H), 0.99 (dd, /= 6.7, 5.0 Hz, 6H).

The NMR data are consistent with the reported literature!'%).

Q,

HN

~
Boc

tert-butyl (cyclopentylidenemethyl)carbamate (RM47)

RM47 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) & 6.36 (dt, /= 10.6, 2.3 Hz, 1H), 5.83 (d, /= 10.6
Hz, 1H), 2.31 —2.20 (m, 2H), 2.16 — 2.06 (m, 2H), 1.74 — 1.57 (m, 4H), 1.47 (s, 9H).
13C NMR (101 MHz, Chloroform-d) & 152.82, 122.98, 114.43, 79.98, 31.11, 28.32,
27.35,26.81,26.31.

HRMS (ESI) calcd for C11H20NO2" [(M+H)*] 198.1489, found 198.1487.

ol

HN

~
Boc

tert-butyl (cyclohexylidenemethyl)carbamate (RM48)

RM48 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) § 6.18 (d, J = 10.6 Hz, 1H), 6.02 (d, J=11.1 Hz,
1H), 2.08 — 1.93 (m, 5SH), 1.53 — 1.48 (m, SH), 1.43 (s, 9H).

13C NMR (101 MHz, Chloroform-d) § 153.19, 120.01, 114.79, 79.93, 33.42, 28.32,
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28.16,27.20, 26.91, 26.65.

ol

HN

Ac

N-(cyclohexylidenemethyl)acetamide (RM49)

RM49 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) § 7.53 — 7.32 (m, 1H), 6.43 (dt, J=10.3, 1.3 Hz,
1H), 2.10 — 2.02 (m, 4H), 2.01 (s, 3H), 1.52 — 1.45 (m, 6H).

The NMR data are consistent with the reported literature!'!l.

Me/\/?% )

OfBu
tert-butyl pent-1-en-1-ylcarbamate (RM50)
RM50 was obtained as white solid, 78:22 Z:E.
'H NMR (400 MHz, Chloroform-d) & 6.49 — 6.27 (m, 1H), 6.16 (d, J = 11.5 Hz, 1H),
4.93 (dt,J=14.2,7.2 Hz, 0.22H), 4.57 (q, /= 7.8 Hz, 0.78H), 1.94 (dqd, J = 14.6, 7.3,
1.4 Hz, 2H), 1.55 — 1.34 (m, 11H), 0.97 — 0.85 (m, 3H).

The NMR data are consistent with the reported literature!!?),

Boc\N
X

HN

~
Boc

tert-butyl 4-(((tert-butoxycarbonyl)amino)methylene)piperidine-1-carboxylate (RM51)
RMS51 was obtained as white solid.

'H NMR (500 MHz, Chloroform-d) § 6.33 (d, J = 10.8 Hz, 1H), 6.02 (d, J=11.1 Hz,

1H), 3.38 (t,/=5.7 Hz, 4H), 2.17 — 2.02 (m, 4H), 1.45 (s, 18H).

13C NMR (101 MHz, Chloroform-d) & 154.71, 153.11, 117.12, 115.08, 80.26, 79.53,

45.81,43.49,32.29,28.43, 28.27, 26.74.
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Me

Me” X
HN

~
Boc

tert-butyl (2-methylprop-1-en-1-yl)carbamate (RM52)

RMS52 was obtained as white solid.

'H NMR (400 MHz, Chloroform-d) 8 6.29 — 6.13 (m, 1H), 5.95 (d, J = 10.6 Hz, 1H),
1.65 (d, J=1.5 Hz, 3H), 1.54 (d, /= 1.4 Hz, 3H), 1.44 (s, 9H).

The NMR data are consistent with the reported literature!'%.

Me = N

Me Me HN.
Boc

tert-butyl (S,2)-(3,7-dimethylocta-1,6-dien-1-yl)carbamate (RMS53)

RMS53 was obtained as colorless oil.

'H NMR (400 MHz, Chloroform-d) § 6.44 — 6.29 (m, 1H), 6.16 (d, J = 11.3 Hz, 1H),
5.14-5.01 (m, 1H), 4.33 (t, J=9.5 Hz, 1H), 2.25 —2.14 (m, 1H), 2.01 — 1.91 (m, 2H),
1.73 = 1.67 (m, 3H), 1.58 (s, 3H), 1.46 (s, 9H), 1.42 — 1.34 (m, 1H), 1.30 — 1.21 (m,
1H), 0.97 (d, J= 6.6 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 152.93, 132.40, 124.84, 121.25, 114.48, 80.21,
37.48,29.91, 28.33, 25.71, 25.63, 21.46, 17.79.

CsH7/\§

HN

~

Cbz

benzyl pent-1-en-1-ylcarbamate (RM54)

RM54 was obtained as colorless oil, 74:26 Z:E.

'H NMR (400 MHz, Chloroform-d) § 7.48 — 7.28 (m, 5H), 6.55 — 6.34 (m, 2H), 5.24 —
5.09 (m, 2H), 5.00 (dt, J = 14.4, 7.2 Hz, 0.26H), 4.64 (q, /= 7.6 Hz, 0.74H), 1.94 (dq,
J=22.5,7.3 Hz, 2H), 1.40 (dp, J = 14.5, 7.3 Hz, 2H), 0.91 (dt, J=10.0, 7.3 Hz, 3H).

The NMR data are consistent with the reported literature!!?),
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M
e\/\
HN

~
Boc

tert-butyl (Z)-but-1-en-1-ylcarbamate (RM55)

RMS5S was obtained as white solid.

'H NMR (500 MHz, Chloroform-d) § 6.37 (t, J = 10.0 Hz, 1H), 6.12 (s, 1H), 4.68 —
4.42 (m, 1H), 2.07 — 1.90 (m, 2H), 1.47 (s, 9H), 1.08 — 0.96 (m, 3H).

The NMR data are consistent with the reported literaturel”].

/\/\
[ j HN
Boc

tert-butyl (Z)-(4-(benzyloxy)but-1-en-1-yl)carbamate (RM56)

RMS56 was obtained as colorless oil.

'H NMR (500 MHz, Chloroform-d) & 7.38 — 7.27 (m, 5H), 6.99 (d, J = 10.8 Hz, 1H),
6.51 (t,J=9.8 Hz, 1H), 4.67 (q,J = 8.0 Hz, 1H), 4.53 (s, 2H), 3.54 (t, J = 6.1 Hz, 2H),
2.32-2.20 (m, 2H), 1.43 (s, 9H).

I3C NMR (126 MHz, Chloroform-d) 6 153.15, 138.12, 128.42, 127.68, 127.65, 12491,
104.63, 79.99, 73.30, 70.57, 28.29, 26.52.

Ph
\/\‘
HN
SAc

(£)-N-(3-phenylprop-1-en-1-yl)acetamide (RMS57)

RMS57 was obtained as colorless oil.

!H NMR (500 MHz, Chloroform-d) 8 7.34 — 7.30 (m, 2H), 7.24 — 7.20 (m, 3H), 7.05
(s, 1H), 6.83 (ddt, J=10.8, 9.1, 1.7 Hz, 1H), 4.95 (dt, J= 8.9, 7.4 Hz, 1H), 3.39 (dt, J
=74, 1.1 Hz, 2H), 1.99 (s, 3H).
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Reductive Hydroalkylation of Tertiary Enamides

Supplementary Table 1. Optimization of the Reaction Conditions for Tertiary

Enamides
GP-D1 ‘
0w Me | 10% NiBry(diglyme), 12% (S.S)1L1  C,Hg
Y . O 3 eq. DEMS, 3 eq. KF o
Me XNy, DMAC:tBUOH (5:4), 25 °C, 20 h Y “Me O
Me
RM23, 1.0 eq. RM1, 2.0 eq. 5

R Bn Me
£O> ‘<Oj \ \o]LR e T <
/ \
5 Ph N N J<Ph
Bn N N™ “gn N N Ph >§/ P
Mé MeHN Ph Ph
L3 L4, R=H
L5, R =Ph Le L7
Ar Ar Ar Ar
l “ Ar Ar
) Z o) (¢] O, 0o 0 (o] (0]
TN
Q, | | | | Ph | | Ph
N N N—/ N N N N
PR Ph % % :
Ph Ph Bn Bn Ph Ph
s Ar = 4-Bu-Ph Ar = 4-tBu-Ph Ar = 4-tBu-Ph
(,5)-L1 L9 L10

Ar = 4-tBu-Ph
L1

Ar;gAr
O O,
I 1

t-Bu
Ar=
L12

t-Bu

4-tBu-Ph

o

entry nickel source ligand silane base solvent yield of 5 (%)  e.e. of 5 (%)
1 NiBr,(diglyme)  (S,S)-L1 DEMS KF DMACc/tBuOH (5:4) 95 (90%) 92
2 NiBr,(diglyme) L3 DEMS KF DMAC/tBUCH (5:4) 9 6
3 NiBr,(diglyme) L4 DEMS KF DMAC/tBUOH (5:4) 5 39
4 NiBr,(diglyme) L5 DEMS KF DMAC/tBUCH (5:4) 19 70
5 NiBr,(diglyme) L6 DEMS KF DMAC/tBUOH (5:4) trace N.D.
6 NiBr,(diglyme) L7 DEMS KF DMAC/tBUOH (5:4) 4 30
7 NiBr,(diglyme) L8 DEMS KF DMAC/tBUOH (5:4) trace N.D.
8 NiBr,(diglyme) L9 DEMS KF DMAC/tBUOH (5:4) trace N.D.
9 NiBr,(diglyme) L10 DEMS KF DMAC/tBUOH (5:4) 27 87
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10

11

12

20

21

22

23

24

25

26

27

28

29

30

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBr,(diglyme)

NiBry(diglyme)

NiBry(diglyme)

NiBry(diglyme)

NiBry(diglyme)

NiBry(diglyme)

NiBry(diglyme)

NiBry(diglyme)

L11

L12

(S,5)-L1

(5,9)-L1

(S,5)-L1

(5,9)-L1

(S,5)-L1

(5,9)-L1

(S,5)-L1

(5,9)-L1

(S,5)-L1

(5,9)-L1

(S,5)-L1

(5,9)-L1

(S,5)-L1

(5,9)-L1

(S,5)-L1

(S,9)-L1

(S,5)-L1

(S,9)-L1

(S,9)-L1

DEMS

DEMS

(Et0);SiH

MeEt,SiH

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

DEMS

KF

K3PO4(H,0)

K5PO,

KHCO3

N32C03

CsF

K,CO;

C52CO3

KF

KF

KF

KF

KF

KF

KF

KF

KF

KF

DMAGC/tBUOH (5:4)

DMAC/tBUOH (5:4)

DMAGC/tBUOH (5:4)

DMAC/tBUOH (5:4)

DMAGC/tBUOH (5:4)

DMAC/tBUOH (5:4)

DMAGC/tBUOH (5:4)

DMAC/tBUOH (5:4)

DMAC/tBUOH (5:4)

DMAC/tBUOH (5:4)

DMAC/tBUOH (5:4)

glyme

DCE

2-Me THF

BuOH

DMAc

Diglyme

toluene

DMAGC/THF(1:1)

DMAC/DCE (1:1)

DMAGc/fBuOH(1:1)

85

30

75

trace

14

37

24

30

27

trace

trace

28

70

13

trace

68

60

85

84

83

90

N.D.

85

87

85

87

85

N.D.

N.D.

81

N.D.

87

83

89

77

N.D.

87

73

90

¢ Conditions: RM23 (0.2 mmol, 1.0 equiv.), RM1 (0.4 mmol, 2.0 equiv.), nickel source (0.02 mmol,

10 mol%), ligand (0.024 mmol, 12 mol%), silane (0.6 mmol, 3 equiv.), base (0.6 mmol, 3 equiv.),

solvent (0.8 mL), 25 °C, 20 h. Triphenylmethane was used as an internal standard. GC yield.

Isolated yield. Bn = benzyl. Glyme = 1,2-dimethoxyethane. DCE = 1,2-dichloroethane. Diglyme

2-methoxyethyl ether. THF = tetrahydrofuran. DMAc =

diethoxymethylsilane. e.e. = enantiomeric excess. N.D. = not detected.

N,N-dimethylacetamide. DEMS

In the air, a 10 mL screw-cap test tube equipped with a magnetic stirrer was charged
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with nickel source (0.02 mmol, 10 mol%), ligand (0.024 mmol, 12 mol%). The test tube
was evacuated and backfilled with argon for three times, then solvent (0.8 mL) was
added and the mixture was stirred at room temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with base (0.6 mmol, 3.0 equiv.) (if enamide or alkyl halide is a
solid, it was also added at this time). The test tube was evacuated and backfilled with
argon for three times. Next, the solution of the catalyst (see above) was added in one
portion via syringe, followed by the enamide (0.2 mmol, 1.0 equiv.) and alkyl halide
(0.4 mmol, 2.0 equiv.). The resulting solution was stirred for 2 min at 0 °C, silane (0.6
mmol, 3.0 equiv.) was added dropwise via syringe and the solution was kept stirring for
5 min at 0 °C, then was stirred at 25 °C for 20 h. The GC yield was determined using

triphenylmethane as an internal standard.

General Procedure for Asymmetric Reductive Hydroalkylation of Tertiary
Enamides

General Procedure D1 (GP-D1): Asymmetric Reductive Hydroalkylation with
Primary Alkyl Iodides (Fig. 2). In the air, a 10 mL screw-cap test tube equipped with
a magnetic stirrer was charged with NiBrz(diglyme) (0.02 mmol, 10 mol%), ligand
(0.024 mmol, 12 mol%). The test tube was evacuated and backfilled with argon for
three times, then DMAc/fBuOH (5:4, 0.8 mL) was added and the mixture was stirred
at room temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with potassium fluoride (0.6 mmol, 3.0 equiv.) (if enamide or alkyl
halide is a solid, it was also added at this time). The test tube was evacuated and
backfilled with argon for three times. Next, the solution of the catalyst (see above) was
added in one portion via syringe, followed by the enamide (0.2 mmol, 1.0 equiv.) and
alkyl halide (0.4 mmol, 2.0 equiv.). The resulting solution was stirred for 2 min at 0 °C,
DEMS (0.6 mmol, 3.0 equiv.) was added dropwise via syringe and the solution was

kept stirring for 5 min at 0 °C, then was stirred at 25 °C for 20 h. The reaction mixture
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was diluted with H>O followed by extraction with EtOAc, dried with anhydrous Na;SO4
and concentrated in vacuo. The residue was purified by flash column chromatography

on silica gel to give the target product.

General Procedure D2 (GP-D2): Asymmetric Reductive Hydroalkylation with
Primary Alkyl lodides (Fig. 2). The procedure is the same as GP-D1, except for

reaction temperature and time: the reaction mixture was stirred at 5 °C for 30 h.

General Procedure D3 (GP-D3): Asymmetric Reductive Hydroalkylation with
Primary Alkyl Bromides (Fig. 2). In the air, a 10 mL screw-cap test tube equipped
with a magnetic stirrer was charged with NiBr»(diglyme) (0.02 mmol, 10 mol%), ligand
(0.024 mmol, 12 mol%). The test tube was evacuated and backfilled with argon for
three times, then DMAc//BuOH (5:4, 0.8 mL) was added and the mixture was stirred
at room temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with potassium fluoride (0.6 mmol, 3.0 equiv.) and Nal (0.1 mmol,
0.5 equiv.) (if enamide or alkyl halide is a solid, it was also added at this time). The test
tube was evacuated and backfilled with argon for three times. Next, the solution of the
catalyst (see above) was added in one portion via syringe, followed by the enamide (0.2
mmol, 1.0 equiv.) and alkyl halide (0.4 mmol, 2.0 equiv.). The resulting solution was
stirred for 2 min at 0 °C, DEMS (0.6 mmol, 3.0 equiv.) was added dropwise via syringe
and the solution was kept stirring for 5 min at 0 °C, then was stirred at 40 °C for 20 h.
The reaction mixture was diluted with H,O followed by extraction with EtOAc, dried
with anhydrous Na>SO4 and concentrated in vacuo. The residue was purified by flash

column chromatography on silica gel to give the target product.

General Procedure D4 (GP-D4): Asymmetric Reductive Hydroalkylation with
Secondary Alkyl Iodides (Fig. 2). The procedure is the same as GP-D1, except for

reaction temperature: the reaction mixture was stirred at 50 °C for 20 h.
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Examples Described in Figure 2

(8)-1-(1-(naphthalen-2-yloxy)nonan-4-yl)pyrrolidin-2-one (1)

Following GP-D1, 1 was obtained as pale-yellow oil (65.7 mg, 93% yield, 96% ee).
'H NMR (500 MHz, Chloroform-d) & 7.83 — 7.68 (m, 3H), 7.49 — 7.39 (m, 1H), 7.36 —
7.28 (m, 1H), 7.17 — 7.08 (m, 2H), 4.28 — 4.13 (m, 1H), 4.12 — 4.00 (m, 2H), 3.39 —
3.14 (m, 2H), 2.41 (t, J = 8.0 Hz, 2H), 2.08 — 1.90 (m, 2H), 1.85 - 1.74 (m, 2H), 1.73 -
1.60 (m, 2H), 1.54 — 1.42 (m, 2H), 1.38 — 1.12 (m, 6H), 0.87 (t, J = 6.8 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 175.54, 156.96, 134.70, 129.43, 129.01, 127.70,
126.84,126.43,123.63, 118.99, 106.76, 67.37,50.82, 41.80, 32.71, 31.74, 31.67, 29.00,
26.21, 26.07, 22.66, 18.40, 14.13.

HRMS (ESI) calcd for C23H32NO2* [(M+H)*] 354.2428, found 354.2426.

HPLC analysis: The ee was determined to be 96% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 3.8 min (minor), 4.2 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-5.34< 96% ee, from (S,S)-L1.

(S)-4,4-dimethyl-1-(1-(naphthalen-2-yloxy)nonan-4-yl)pyrrolidin-2-one (2)
Following GP-D1, 2 was obtained as pale-yellow oil (65.5 mg, 86% yield, 97% ee).
'H NMR (400 MHz, Chloroform-d) § 7.79 — 7.67 (m, 3H), 7.42 (ddd, J = 8.2, 6.8, 1.3
Hz, 1H), 7.31 (ddd, J = 8.1, 6.8, 1.2 Hz, 1H), 7.16 — 7.09 (m, 2H), 4.22 — 4.12 (m, 1H),
4.11 — 4.02 (m, 2H), 2.96 (dd, J = 2.2 Hz, 2H), 2.24 (s, 2H), 1.88 — 1.74 (m, 2H), 1.72
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—1.53 (m, 2H), 1.50 — 1.39 (m, 2H), 1.36 — 1.20 (m, 6H), 1.13 (d, J = 13.7 Hz, 6H),
0.93 - 0.82 (m, 3H).

13C NMR (101 MHz, Chloroform-d) § 174.73, 156.86, 134.61, 129.34, 128.92, 127.62,
126.75,126.34, 123.54, 118.94, 106.65, 67.26, 54.96, 50.40, 46.74, 32.65, 32.59, 31.65,
29.00, 28.07, 28.01, 26.13, 26.01, 22.58, 14.05.

HRMS (ESI) calcd for CasHasNO,* [(M+H)*] 382.2741, found 382.2747.

HPL C analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 11.7 min (minor), 14.4 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) =-3.34< 97% ee, from (S,S)-L1.

C4H9/\(\L

o:<> 0o
(S)-1-(1-(naphthalen-2-yloxy)nonan-4-yl)azetidin-2-one (3)
Following GP-D2, 3 was obtained as yellow oil (61.9 mg, 91% yield, 89% ee).
IH NMR (400 MHz, Chloroform-d) & 7.80 — 7.64 (m, 3H), 7.49 — 7.39 (m, 1H), 7.37 —
7.29 (m, 1H), 7.16 — 7.08 (m, 2H), 4.16 — 4.01 (m, 2H), 3.82 — 3.65 (M, 1H), 3.23 —
3.09 (M, 2H), 2.94 — 2.81 (m, 2H), 1.94 — 1.81 (m, 2H), 1.72 — 1.63 (m, 2H), 1.54 —
1.44 (m, 2H), 1.37 — 1.19 (m, 6H), 0.97 — 0.79 (m, 3H).
13C NMR (101 MHz, Chloroform-d) 5 168.03, 156.84, 134.59, 129.39, 128.94, 127.64,
126.76, 126.38, 123.60, 118.88, 106.61, 67.18, 51.63, 35.56, 35.42, 32.99, 31.56, 29.48,
26.32, 26.14, 22.57, 14.05.
HRMS (ESI) calcd for C22H3oNO,* [(M+H)*] 340.2271, found 340.2275.
HPL C analysis: The ee was determined to be 89% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.4 min (minor), 7.0 min (major).
[a]p (20.0 T, ¢ =1.0 in CHCI3) = -8.39< 89% ee, from (S,S)-L1.
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O
(S)-4-(1-(naphthalen-2-yloxy)nonan-4-yl)morpholin-3-one (4)
Following GP-D2, 4 was obtained as light red oil (66.5 mg, 90% yield, 98% ee).
'H NMR (400 MHz, Chloroform-d) 5 7.74 (td, J = 8.9, 8.3, 6.2 Hz, 3H), 7.43 (ddd, J
=8.2,6.8, 1.3 Hz, 1H), 7.33 (ddd, J = 8.1, 6.8, 1.2 Hz, 1H), 7.18 — 7.08 (m, 2H), 4.73
(p, J = 7.6 Hz, 1H), 4.23 (s, 2H), 4.09 (td, J = 6.1, 2.6 Hz, 2H), 3.97 — 3.78 (m, 2H),
3.20 (t, J = 5.0 Hz, 2H), 1.86 — 1.77 (m, 2H), 1.73 — 1.65 (m, 2H), 1.55 — 1.43 (m, 2H),
1.36 — 1.22 (m, 6H), 0.88 (t, J = 6.8 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 5 167.15, 156.92, 134.68, 129.47, 129.02, 127.73,
126.84,126.47,123.68, 118.96, 106.74, 68.18, 67.33, 64.16, 51.57, 39.44, 31.94, 31.76,
28.29, 26.06, 25.94, 22.66, 14.16.
HRMS (ESI) calcd for C23H32NO3* [(M+H)*] 370.2377, found 370.2380.
HPLC analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 10.1 min (minor), 10.8 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-7.03< 98% ee, from (S,S)-L1.

C4H9/Y\L /“
(@] N OO
Y “Me SO

Me
(S)-N-methyl-N-(1-(naphthalen-2-yloxy) nonan-4-yl)acetamide (5)

Following GP-D1, 5 was obtained as pale-yellow oil (61.4 mg, 90% yield, 92% ee).
Mixture of rotational isomers, ratio = 55:45.

'H NMR (500 MHz, Chloroform-d) § 7.83 — 7.67 (m, 3H), 7.49 — 7.39 (m, 1H), 7.37 —
7.28 (m, 1H), 7.17 — 7.08 (m, 2H), 4.74 (p, J = 7.6 Hz, 0.55H), 4.14 — 4.00 (m, 2H),
3.71 (tt, J = 9.3, 5.1 Hz, 0.46H), 2.77 (s, 1.59H), 2.75 (s, 1.33H), 2.14 (s, 1.38H), 2.10
(s, 1.60H), 1.82 — 1.67 (m, 3H), 1.66 — 1.58 (m, 1H), 1.56 — 1.46 (m, 1H), 1.45 — 1.39
(m, 1H), 1.36 — 1.14 (m, 6H), 0.99 — 0.83 (m, 3H).
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13C NMR (101 MHz, Chloroform-d) § 171.46, 171.20, 156.98, 156.86, 134.67, 134.60,
129.52, 129.37, 129.03, 128.94, 127.72, 127.67, 126.81, 126.78, 126.48, 126.38,
123.72, 123.56, 118.99, 118.86, 106.67, 106.58, 67.52, 67.45, 58.09, 51.79, 33.25,
32.54, 31.84, 31.80, 29.95, 29.05, 28.76, 26.23, 26.12, 26.07, 26.01, 25.80, 22.65, 22.62,
22.49,22.12,14.13, 14.11.

HRMS (ESI) calcd for C22H32NO2™ [(M+H)*] 342.2428, found 342.2428.

HPL C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 13.3 min (minor), 14.1 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) =-6.22< 92% ee, from (S,S)-L1.

CaHg/\(\L /“
(6] N OO
Y “Me SO

Ph

(8)-N-methyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)benzamide (6)

Following GP-D1, 6 was obtained as pale-yellow oil (72.6 mg, 90% vyield, 93% ee).
Mixture of rotational isomers, ratio = 45:55.

'H NMR (500 MHz, Chloroform-d) § 7.80 — 7.69 (m, 3H), 7.49 — 7.40 (m, 1H), 7.41 -
7.30 (m, 6H), 7.19 — 7.13 (m, 1H), 7.14—-7.07 (m, 0.67H), 7.07 — 7.03 (m, 0.48H), 5.01
—4.79 (m, 0.45H), 4.26 — 4.07 (m, 1H), 3.99 — 3.93 (m, 1H), 3.76 — 3.62 (m, 0.57H),
2.95 (s, 1.77H), 2.73 (s, 1.25H), 2.01 — 1.88 (m, 1H), 1.84 — 1.64 (m, 3H), 1.62 — 1.50
(m, 1H), 1.50 — 1.25 (m, 5H), 1.24 — 1.13 (m, 2H), 1.05 — 0.80 (m, 3H).

13C NMR (126 MHz, Chloroform-d) § 172.82, 172.43, 156.97, 156.85, 137.55, 137.29,
134.71, 134.63, 129.48, 129.42, 129.28, 129.07, 129.02, 128.53, 128.50, 127.73,
127.71, 127.69, 126.84, 126.80, 126.76, 126.65, 126.46, 126.40, 123.70, 123.61,
119.02, 118.87, 106.84, 106.69, 67.55, 67.29, 58.15, 52.32, 33.15, 32.34, 31.81, 31.78,
30.71, 29.82, 28.67, 26.28, 26.13, 26.12, 26.03, 22.71, 22.58, 14.13, 14.06.

HRMS (ESI) calcd for C27H3aNO2* [(M+H)*] 404.2584, found 404.2578.

HPL C analysis: The ee was determined to be 92% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
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using (S,S)-L1: 7.4 min (minor), 7.9 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) =-11.52< 92% ee, from (S,S)-L1.

(8)-N-methyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)formamide (7)

Following GP-D1, 7 was obtained as pale-yellow oil (45.8 mg, 70% yield, 93% ee).
Mixture of rotational isomers, ratio = 25:75.

'H NMR (400 MHz, Chloroform-d) & 8.14 (s, 1H), 7.86 — 7.65 (m, 3H), 7.48 — 7.38
(m, 1H), 7.39 - 7.28 (m, 1H), 7.19 — 7.08 (m, 2H), 4.47 (p, J = 7.5 Hz, 0.23H), 4.18 —
3.98 (m, 2H), 3.49 — 3.30 (m, 0.75H), 2.79 (s, 0.75H), 2.75 (s, 2.25H), 1.84 — 1.68 (m,
4H), 1.67 — 1.45 (m, 2H), 1.37 — 1.12 (m, 6H), 0.97 — 0.79 (m, 3H).

13C NMR (101 MHz, Chloroform-d) & 163.60, 163.23, 156.88, 156.76, 134.59, 134.54,
129.45, 129.33, 128.96, 128.90, 127.66, 127.61, 126.75, 126.72, 126.43, 126.34,
123.66, 123.54, 118.90, 118.80, 106.59, 106.51, 67.22, 67.20, 58.56, 50.65, 32.44,
31.74,31.60, 31.44,29.26, 28.91, 28.13, 26.04, 25.91, 25.87, 25.78, 24.28, 22.57, 22.54,
14.06, 14.03.

HRMS (ESI) calcd for C21H3oNO." [(M+H)*] 328.2277, found 328.2271.

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 10.8 min (minor), 9.6 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = -3.37< 93% ee, from (S,S)-L1.

(‘,A;Hg,/\(\L
o< __N
Y 0

Me 1/Me
(S)-N-butyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)acetamide (8)

Following GP-D1, 8 was obtained as yellow oil (72.0 mg, 94% yield, 90% ee).

Mixture of rotational isomers, ratio = 46:54.
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'H NMR (400 MHz, Chloroform-d) 5 7.83 — 7.68 (m, 3H), 7.49 — 7.38 (m, 1H), 7.38 —
7.27 (m, 1H), 7.18 — 7.07 (m, 2H), 4.57 (s, 0.46H), 4.20 — 3.98 (m, 2H), 3.80 — 3.57 (m,
0.54H), 3.25 — 2.97 (m, 2H), 2.13 (s, 1.50H), 2.11 (s, 1.77H), 1.90 — 1.73 (m, 2H), 1.76
—1.65 (m, 2H), 1.65 — 1.52 (m, 2H), 1.54 — 1.44 (m, 2H), 1.42 — 1.16 (m, 8H), 0.95 (g,
J=7.8Hz, 3H), 0.89 (g, J = 6.5 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 171.47, 170.91, 156.99, 156.85, 134.66, 134.60,
129.51, 129.36, 129.02, 128.93, 127.71, 127.66, 126.79, 126.77, 126.47, 126.36,
123.70, 123.54, 118.98, 118.84, 106.64, 106.55, 67.59, 67.56, 58.89, 53.73, 44.06,
41.00, 34.10, 33.51, 33.06, 31.90, 31.89, 31.10, 30.75, 29.80, 26.44, 26.37, 26.30, 26.26,
22.67, 22.65, 22.62, 22.14, 20.91, 20.65, 14.14, 14.12, 13.96, 13.82.

HRMS (ESI) calcd for CosHasNO,* [(M+H)*] 384.2903, found 384.2901.

HPLC analysis: The ee was determined to be 90% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 3.7 min (minor), 2.8 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIg) =-2.77< 90% ee, from (S,S)-L1.

H  Ph
(S)-N-benzyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)formamide (9)

Following GP-D1, 9 was obtained as pale-yellow oil (56.4 mg, 70% yield, 91% ce).
Mixture of rotational isomers, ratio = 24:76.

!H NMR (400 MHz, Chloroform-d) & 8.39 (s, 0.23H), 8.25 (s, 0.73H), 7.94 — 7.63 (m,
3H), 7.47 —7.18 (m, 7H), 7.14 — 6.97 (m, 2H), 4.65 — 4.40 (m, 1.46H), 4.29 (s, 0.71H),
4.15-4.05 (m, 0.11H), 3.97 — 3.69 (m, 1.94H), 3.49 - 3.30 (m, 0.71H), 1.79 — 1.54 (m,
4H), 1.56 — 1.37 (m, 2H), 1.32 - 0.99 (m, 6H), 0.89 — 0.71 (m, 3H).

13C NMR (101 MHz, Chloroform-d) § 164.24, 163.72, 156.93, 156.80, 138.27, 137.46,
134.64, 134.58, 129.47, 129.37, 129.00, 128.95, 128.85, 128.60, 128.53, 128.13,
128.06, 127.72, 127.69, 127.51, 126.79, 126.76, 126.47, 126.39, 123.70, 123.59,
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118.99, 118.87, 106.63, 106.57, 67.36, 67.20, 59.62, 53.36, 48.80, 44.00, 33.83, 32.79,
31.66, 31.47, 30.53, 29.19, 26.24, 26.05, 26.01, 22.59, 22.54, 14.11, 14.06.
HRMS (ESI) calcd for C27H3aNO,* [(M+H)*] 404.2590, found 404.2593.
HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 16.3 min (minor), 15.2 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) = 6.36< 91% ee, from (S,S)-L1.

C4H9/\(\L /“
0~ _N OO
Y “Ph O

H
(S)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)-N-phenylformamide (10)

Following GP-D1, 10 was obtained as brown oil (70.0 mg, 90% yield, 91% ee).
Mixture of rotational isomers, ratio = 85:15.

!H NMR (500 MHz, Chloroform-d) & 8.37 (s, 0.12H), 8.35 (s, 0.84H), 7.81 — 7.70 (m,
3H), 7.48 —7.30 (m, 5H), 7.21 (d, J = 7.6 Hz, 2H), 7.16 — 7.10 (m, 2H), 4.74 — 4.55 (m,
0.85H), 4.20 — 4.05 (m, 2H), 3.84 — 3.65 (m, 0.14H), 2.14 — 1.89 (m, 2H), 1.88 — 1.72
(m, 2H), 1.69 — 1.47 (m, 2H), 1.46 — 1.37 (m, 2H), 1.35—1.21 (m, 4H), 1.03 - 0.80 (m,
3H).

13C NMR (101 MHz, Chloroform-d) & 163.77, 163.66, 156.95, 156.82, 139.20, 136.78,
134.68, 134.63, 129.60, 129.51, 129.46, 129.43, 129.09, 129.02, 128.64, 128.13,
127.99, 127.78, 127.74, 126.84, 126.55, 126.45, 123.79, 123.65, 119.01, 118.89,
106.67, 106.62, 67.47, 67.38, 61.15, 55.07, 34.24, 33.53, 31.80, 31.70, 30.95, 29.98,
26.55, 26.49, 26.38, 22.67, 14.16.

HRMS (ESI) calcd for C26H32NO2* [(M+H)*] 390.2433, found 390.2434.

HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AS-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 13.5 min (minor), 11.5 min (major).
[a]p (20.0 T, ¢ =1.0in CHCIz) =9.12< 91% ee, from (S,S)-L1.
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(S)-N-(4-methoxyphenyl)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)acetamide (11)
Following GP-D1, 11 was obtained as yellow oil (71.0 mg, 82% yield, 94% ce).
'H NMR (400 MHz, Chloroform-d) & 7.85 — 7.66 (m, 3H), 7.48 — 7.39 (m, 1H), 7.37 -
7.28 (m, 1H), 7.21 — 7.10 (m, 2H), 7.10 — 7.00 (m, 2H), 6.95 — 6.87 (m, 2H), 4.97 —
4.80 (m, 1H), 4.25 - 4.04 (m, 2H), 3.84 (s, 3H), 2.11 - 1.89 (m, 2H), 1.79 (s, 3H), 1.55
(9,3 =7.5Hz, 2H), 1.41 (q, J = 5.9 Hz, 2H), 1.37 — 1.21 (m, 6H), 0.89 (t, J = 6.8 Hz,
3H).
13C NMR (101 MHz, Chloroform-d) 6 171.78, 159.27, 157.01, 134.71, 131.84, 131.00,
129.43, 128.99, 127.72, 126.84, 126.43, 123.62, 119.04, 114.51, 106.69, 67.63, 55.56,
54.20, 33.47, 32.02, 29.67, 26.61, 23.70, 22.74, 14.22.
HRMS (ESI) calcd for C2sH3sNO3* [(M+H)*] 434.2695, found 434.2698.
HPLC analysis: The ee was determined to be 94% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.4 min (minor), 4.6 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = 15.35< 94% ee, from (S,S)-L1.

N _Ph

Boc” “Me O

tert-butyl (S)-methyl(1-phenoxyoctan-4-yl)carbamate (12)

Following GP-D2, 12 was obtained as pale yellow oil (50.3 mg, 75% yield, 86% ee¢).
Mixture of rotational isomers, ratio = 43:57.

'H NMR (400 MHz, Chloroform-d) § 7.33 — 7.22 (m, 2H), 6.98 — 6.84 (m, 3H), 4.28 —
4.12 (m, 0.43H), 4.07 — 3.87 (m, 2.61H), 2.67 (s, 1.72H), 2.62 (s, 1.32H), 1.89 — 1.65
(m, 2H), 1.63 — 1.52 (m, 2H), 1.46 (s, 4.68H), 1.45 (s, 4.56H), 1.42 — 1.14 (m, 6H),
0.99 -0.82 (m, 3H).
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13C NMR (101 MHz, Chloroform-d) § 159.12, 159.10, 156.60, 156.55, 129.53, 129.49,
120.69, 120.57, 114.59, 114.54, 79.39, 79.06, 67.56, 67.32, 54.65, 53.81, 32.63, 32.45,
29.30, 29.06, 28.60, 28.51, 28.46, 27.31, 26.69, 26.23, 26.16, 22.65, 22.48, 14.17.
HRMS (ESI) calcd for C20H3sNOs™ [(M+H)*] 336.2539, found 336.2535.

HPL C analysis: The ee was determined to be 86% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 3.9 min (minor), 3.5 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) = 1.42< 86% ee, from (S,S)-L1.

Ph
0s _N_ /“OO
Y Me O

Me

(S)-N-methyl-N-(6-(naphthalen-2-yloxy)-1-phenylhexan-3-yl)acetamide (13)
Following GP-D1, 13 was obtained as pale yellow oil (69.8 mg, 93% yield, 94% ee).
Mixture of rotational isomers, ratio = 45:55.

'H NMR (400 MHz, Chloroform-d) & 7.85 — 7.70 (m, 3H), 7.57 — 7.40 (m, 1H), 7.40 -
7.25 (m, 3H), 7.26 — 7.09 (m, 5H), 4.87 (p, J = 7.5 Hz, 0.55H), 4.19 — 3.98 (m, 2H),
3.79 — 3.66 (m, 0.45H), 2.82 (s, 1.31H), 2.76 (s, 1.70H), 2.71 — 2.44 (m, 2H), 2.10 (s,
1.73H), 1.97 (s, 1.31H), 1.95 — 1.57 (m, 6H).

13C NMR (101 MHz, Chloroform-d) & 171.62, 171.25, 156.92, 156.79, 141.92, 140.88,
134.64, 134.57, 129.52, 129.38, 129.02, 128.94, 128.67, 128.43, 128.32, 128.29,
127.72, 127.66, 126.79, 126.76, 126.49, 126.38, 126.29, 125.92, 123.73, 123.58,
118.95, 118.82, 106.66, 106.57, 67.39, 67.30, 56.99, 51.96, 34.51, 34.39, 32.93, 32.32,
29.75, 29.12, 28.74, 26.07, 26.01, 25.91, 22.48, 21.88.

HRMS (ESI) calcd for C2sH3oNO2" [(M+H)*] 376.2277, found 376.2278.

HPL C analysis: The ee was determined to be 94% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 19.6 min (minor), 21.0 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = 7.92< 94% ee, from (S,S)-L1.
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(R)-1-(1-phenylnonan-3-yl)pyrrolidin-2-one (14)

Following GP-D1, 14 was obtained as pale yellow oil (40.2 mg, 70% yield, 91% ee).

!H NMR (400 MHz, Chloroform-d) & 7.31 — 7.22 (m, 2H), 7.21 — 7.12 (m, 3H), 4.16

(p, J=17.5,7.0 Hz, 1H), 3.33 —3.14 (m, 2H), 2.68 — 2.57 (m, 1H), 2.55 — 2.45 (m, 1H),

2.44 — 2.34 (m, 2H), 2.03 — 1.92 (m, 1H), 1.92 — 1.83 (m, 1H), 1.80 — 1.71 (m, 2H),

1.51-1.40 (m, 2H), 1.36 — 1.12 (m, 8H), 0.86 (t, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 6 175.52, 141.99, 128.48, 128.37, 125.98, 51.38,

41.92, 34.41, 33.07, 32.72, 31.85, 31.69, 29.24, 26.31, 22.70, 18.33, 14.20.

HRMS (ESI) calcd for C19H30NO™ [(M+H)*] 288.2327, found 288.2325.

HPLC analysis: The ee was determined to be 91% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.1 min (minor), 5.8 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) = 16.87< 91% ee, from (S,S)-L1.

MeWo

Me C/v/o

(R)-1-(6-methyl-1-(naphthalen-2-yloxy)heptan-4-yl)pyrrolidin-2-one (15)

Following GP-D1, 15 was obtained as pale-yellow oil (27.1 mg, 40% yield, 93% ee¢).
'H NMR (400 MHz, Chloroform-d) & 7.80 — 7.68 (m, 3H), 7.49 — 7.38 (m, 1H), 7.37 -
7.28 (m, 1H), 7.18 — 7.09 (m, 2H), 4.40 — 4.21 (m, 1H), 4.15 — 4.00 (m, 2H), 3.30 —
3.19 (m, 2H), 2.40 (t, J = 9.0 Hz, 2H), 2.02 - 1.91 (m, 2H), 1.85 - 1.72 (m, 2H), 1.70 —
1.61 (m, 2H), 1.56 — 1.38 (m, 2H), 1.31 — 1.17 (m, 1H), 0.94 (d, J = 6.5 Hz, 3H), 0.91
(d, J=6.5Hz, 3H).
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13C NMR (101 MHz, Chloroform-d) § 175.34, 156.96, 134.69, 129.43, 128.99, 127.71,
126.84,126.43,123.63, 119.01, 106.73, 67.38, 48.71, 41.81, 41.67, 31.66, 29.31, 26.16,
25.13, 23.53, 22.11, 18.39.

HRMS (ESI) calcd for C22H3oNO2" [(M+H)*] 340.2277, found 340.2278.

HPL C analysis: The ee was determined to be 93% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,5)-L1: 6.1 min (minor), 7.4 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = -7.69< 93% ee, from (S,S)-L1.

oo
(R)-N-(4-methoxyphenyl)-N-(5-(naphthalen-2-yloxy)-1-phenylpentan-2-yl)acetamide
(16)

Following GP-D1, 16 was obtained as brown oil (54.4 mg, 60% yield, 97% ee).

'H NMR (400 MHz, Chloroform-d) & 7.85 — 7.66 (m, 3H), 7.51 - 7.39 (m, 1H), 7.38 —
7.26 (m, 3H), 7.26 — 7.18 (m, 3H), 7.16 — 7.07 (m, 2H), 6.99 — 6.77 (m, 4H), 5.17 (s,
1H), 4.21 - 4.09 (m, 1H), 4.08 — 3.93 (m, 1H), 3.83 (s, 3H), 2.88 (dd, J = 14.3, 7.7 Hz,
1H), 2.64 (dd, J = 14.3, 7.6 Hz, 1H), 2.15 - 1.98 (m, 1H), 1.97 — 1.85 (m, 1H), 1.83 —
1.61 (m, 5H).

13C NMR (101 MHz, Chloroform-d) § 171.78, 159.29, 156.94, 138.87, 134.69, 132.38,
131.07, 130.62, 129.41, 129.14, 128.99, 128.59, 127.72, 126.84, 126.43, 126.39,
123.63, 119.01, 114.47, 106.71, 67.51, 55.55, 39.92, 28.85, 26.61, 23.76.

HRMS (ESI) calcd for C3oH3z2NOs* [(M+H)*] 454.2382, found 454.2388.

HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.3 min (minor), 6.8 min (major).
[a]p (20.0 €, ¢ =1.0in CHCl3) = 27.05 97% ee, from (S,S)-L1.
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(R)-1-(5-(naphthalen-2-yloxy)-1-phenylpentan-2-yl)pyrrolidin-2-one (17)

Following GP-D1, 17 was obtained as pale-yellow oil (67.9 mg, 91% yield, 97% ee).
'H NMR (400 MHz, Chloroform-d) § 7.76 — 7.68 (m, 3H), 7.45 - 7.38 (m, 1H), 7.34 —
7.29 (m, 1H), 7.29 — 7.23 (m, 2H), 7.21 — 7.16 (m, 3H), 7.13 — 7.08 (m, 2H), 4.55 —
4.36 (m, 1H), 4.13 —3.98 (m, 2H), 3.22 (t, J = 7.0 Hz, 2H), 2.91 — 2.73 (m, 2H), 2.37 —
2.23 (m, 1H), 2.26 — 2.13 (m, 1H), 1.92 — 1.69 (m, 6H).

13C NMR (101 MHz, Chloroform-d) § 175.32, 156.85, 138.10, 134.62, 129.39, 128.95,
128.93, 128.48, 127.66, 126.79, 126.50, 126.40, 123.61, 118.94, 106.68, 67.20, 51.93,
42.58, 39.20, 31.47, 28.26, 26.19, 18.30.

HRMS (ESI) calcd for C2sH2sNO2* [(M+H)*] 374.2120, found 374.2117.

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.3 min (minor), 7.6 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-1.58< 97% ee, from (S,S)-L1.

1-(4-(argiooxy)-1-cyclohexylbutyl)pyrrolidin-2-one (18)

Following GP-D1, 18 was obtained as pale-yellow oil (39.4 mg, 54% yield, <2% ee).
'H NMR (400 MHz, Chloroform-d) § 7.80 — 7.68 (m, 3H), 7.48 — 7.38 (m, 1H), 7.37 —
7.28 (m, 1H), 7.17 — 7.08 (m, 2H), 4.26 — 3.99 (m, 2H), 3.91 — 3.80 (m, 1H), 3.44 —
3.14 (m, 2H), 2.43 (t, J = 8.1 Hz, 2H), 2.05—-1.88 (m, 3H), 1.87 — 1.80 (m, 1H), 1.79 —
1.69 (m, 4H), 1.66 — 1.49 (m, 3H), 1.43 — 1.33 (m, 1H), 1.29 — 1.10 (m, 3H), 1.08 —
0.93 (m, 2H).
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13C NMR (101 MHz, Chloroform-d) § 175.90, 156.96, 134.70, 129.43, 129.00, 127.71,
126.85, 126.44, 123.64, 119.00, 106.77,67.38, 55.76, 42.51, 39.88, 31.55, 30.43, 30.02,
26.38, 26.17, 26.15, 26.13, 25.49, 18.49.

HRMS (ESI) calcd for C2sH32NO2" [(M+H)*] 366.2433, found 366.2433.

HPL C analysis: The ee was determined to be <2% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 11.9 min (minor), 15.6 min (major).

OMe

(R)-N-(7-(4-methoxyphenyl)-1-phenylheptan-3-yl)-N-methylacetamide (19)

Following GP-D3, 19 was obtained as pale-yellow oil (57.9 mg, 82% yield, 89% ee¢).
Mixture of rotational isomers, ratio = 48:52.

'H NMR (400 MHz, Chloroform-d) & 7.34 — 7.23 (m, 2H), 7.25 — 7.11 (m, 3H), 7.07
(dd, J = 8.6, 3.2 Hz, 2H), 6.82 (dd, J = 8.6, 3.9 Hz, 2H), 4.74 (p, J = 7.6 Hz, 0.49H),
3.78(s,1.42H), 3.78 (s, 1.51H), 3.68 — 3.51 (m, 0.55H), 2.75 (s, 1.55H), 2.70 (s, 1.47H),
2.67 —2.41 (m, 4H), 2.07 (s, 1.48H), 1.91 (s, 1.65H), 1.87 — 1.77 (m, 1H), 1.75 — 1.66
(m, 1H), 1.65 —1.39 (m, 4H), 1.36 — 1.15 (m, 2H).

13C NMR (101 MHz, Chloroform-d) & 171.46, 171.25, 157.84, 157.72, 142.17, 141.05,
134.70, 134.36, 129.35, 129.29, 128.69, 128.45, 128.35, 128.32, 126.30, 125.91,
113.85, 113.76, 57.28, 55.36, 52.36, 34.94, 34.93, 34.57, 34.38, 33.04, 32.99, 32.42,
32.36, 31.75, 31.56, 29.23, 25.98, 25.95, 25.84, 22.53, 21.87.

HRMS (ESI) calcd for C23H32NO2* [(M+H)*] 354.2433, found 354.2438.

HPLC analysis: The ee was determined to be 89% on a CHIRALPAK AD-H column

(3% iPrOH in hexane, 0.3 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 98.4 min (minor), 94.0 min (major).
[a]p (20.0 €, ¢ =1.0 in CHCI3) = 10.46< 89% ee, from (S,S)-L1.
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(S)-N-(1-(2,6-difluorophenoxy)decan-5-yl)-N-(4-methoxyphenyl)acetamide (20)
Following GP-D1, 20 was obtained as yellow oil (62.3 mg, 72% yield, 91% ee).

'H NMR (400 MHz, Chloroform-d) & 7.01 (s, 2H), 6.97 — 6.81 (m, 5H), 4.78 (p, J =
6.9 Hz, 1H), 4.25 — 4.04 (m, 2H), 3.82 (s, 3H), 1.86 — 1.61 (m, 6H), 1.60 — 1.47 (m,
1H), 1.44 — 1.18 (m, 10H), 0.97 — 0.79 (m, 3H).

13C NMR (101 MHz, Chloroform-d) § 171.57, 159.19, 156.32 (dd, J = 248.0, 5.8 Hz),
135.89 (t, J = 14.0 Hz), 132.11, 130.91, 122.58 (t, J = 9.3 Hz), 114.47,112.23 (dd, J =
16.6, 6.4 Hz), 74.48 (t, J = 3.0 Hz), 55.53, 54.59, 33.35, 32.85, 32.03, 30.04, 26.60,
23.66, 23.00, 22.74, 14.21.

F NMR (377 MHz, Chloroform-d) & -128.24 (t, J = 6.8 Hz).

HRMS (ESI) calcd for C2sH3aNOsF2" [(M+H)*] 434.2507, found 434.2506.

HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 24.3 min (minor), 22.9 min (major).
[a]p (20.0 T, ¢ =1.0in CHCIz) =7.47< 91% ee, from (S,S)-L1.

CF

(8)-4-(2-oxopyrrolidin-1-yl)nonyl 4-(trifluoromethyl)benzoate (21)

3

Following GP-D3, 21 was obtained as pale-yellow oil (75.8 mg, 95% yield, 95% ee¢).
'H NMR (400 MHz, Chloroform-d) 6 8.11 (d, J = 8.1 Hz, 2H), 7.67 (d, J = 8.2 Hz,
2H), 4.40 — 4.25 (m, 2H), 4.20 — 4.05 (m, 1H), 3.30 — 3.13 (m, 2H), 2.40 (t, J = 8.0
Hz, 2H), 1.99 (p, J = 7.7 Hz, 2H), 1.80 — 1.62 (m, 2H), 1.61 — 1.50 (m, 2H), 1.48 —
1.37 (m, J =5.7 Hz, 2H), 1.33 - 1.09 (m, 6H), 0.83 (t, J = 6.8 Hz, 3H).

S45



13C NMR (101 MHz, Chloroform-d) & 175.50, 165.37, 134.41 (q, J = 32.5 Hz), 133.58,
130.00, 125.45 (q, J = 3.7 Hz), 123.69 (q, J = 272.7 Hz), 65.25, 50.67, 41.71, 32.53,
31.62, 31.54, 28.94, 25.98, 25.68, 22.58, 18.37, 14.04.

F NMR (377 MHz, Chloroform-d) & -63.12.

HRMS (ESI) calcd for C21H290NO3Fs* [(M+H)*] 400.2100, found 400.2094.

HPLC analysis: The ee was determined to be 95% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 3.9 min (minor), 3.5 min (major).
[a]p (20.0 T, ¢ =1.0 in CHCIz) =-2.61< 95% ee, from (S,S)-L1.

C4Hg O
0 _N_
Y Me N

Me
(0]

(8)-N-(1-(1,3-dioxoisoindolin-2-yl)undecan-6-yl)-N-methylacetamide (22)

Following GP-D3, 22 was obtained as colorless oil (44.6 mg, 60% yield, 90% ee).
Mixture of rotational isomers, ratio = 48:52.

'H NMR (400 MHz, Chloroform-d) & 7.86 — 7.76 (m, 2H), 7.74 — 7.64 (m, 2H), 4.58
(p, J =7.7 Hz, 0.48H), 3.70 — 3.59 (m, 2H), 3.61 — 3.50 (m, 0.52H), 2.72 (s, 1.54H),
2.66 (s, 1.60H), 2.08 (s, 1.53H), 2.07 (s, 1.51H), 1.73 — 1.56 (m, 2H), 1.49 — 1.38 (m,
2H), 1.38 —1.08 (m, 12H), 0.94 — 0.65 (m, 3H).

13C NMR (101 MHz, Chloroform-d) 6 171.38,171.11, 168.53, 134.01, 133.95, 132.22,
132.17, 123.27, 123.23, 58.28, 52.27, 37.95, 37.86, 33.19, 33.14, 32.45, 32.32, 31.83,
29.13, 28.50, 26.86, 26.82, 26.06, 26.00, 25.86, 22.64, 22.61, 22.40, 21.96, 14.12, 14.10.
HRMS (ESI) calcd for C22HzsN20s" [(M+H)*] 373.2391, found 373.2494.

HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 27.8 min (minor), 29.3 min (major).
[a]p (20.0 T, ¢ =1.0 in CHCI3) = -1.50< 90% ee, from (S,S)-L1.
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=0
methyl (R)-4-(2-oxopyrrolidin-1-yl)-5-phenylpentanoate (23)
Following GP-D1, 23 was obtained as pale-yellow oil (38.5 mg, 70% yield, 96% ee).
'H NMR (400 MHz, Chloroform-d) & 7.30 — 7.23 (m, 2H), 7.18 (t, J = 7.6 Hz, 3H),
4.36 (p, J = 8.2 Hz, 1H), 3.64 (s, 3H), 3.21 (t, J = 6.9 Hz, 2H), 2.82 (d, J = 2.6 Hz, 1H),
2.80 (d, J=3.9 Hz, 1H), 2.38 — 2.14 (m, 4H), 1.98 — 1.77 (m, 4H).
13C NMR (101 MHz, Chloroform-d) § 175.47, 173.68, 137.81, 128.92, 128.56, 126.63,
52.09, 51.79, 42.85, 39.03, 31.42, 31.14, 26.86, 18.34.
HRMS (ESI) calcd for C16H22NOs* [(M+H)*] 276.1600, found 276.1597.
HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 4.7 min (minor), 5.4 min (major).
[a]p (20.0 €, ¢ = 1.0 in CHCI3) =-14.59< 96% ee, from (S,S)-L1.
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tert-butyl  (S)-(4-((4-(N-(4-methoxyphenyl)acetamido)nonyl)oxy)phenyl)carbamate
(24)

Following GP-D1, 24 was obtained as yellow oil (84.7 mg, 85% yield, 96% ee).

'H NMR (400 MHz, Chloroform-d) & 7.94 (d, J = 8.7 Hz, 2H), 7.46 (d, J = 8.6 Hz, 2H),
7.12 (s, 1H), 6.99 (d, J = 8.6 Hz, 2H), 6.84 (d, J = 36.4 Hz, 2H), 4.84 (p, J = 7.2 Hz,
1H), 4.41 — 4.18 (m, 2H), 3.79 (s, 3H), 1.98 — 1.79 (m, 2H), 1.77 (s, 3H), 1.50 (s, 9H),
1.46 —1.33 (m, 4H), 1.32 - 1.16 (m, 6H), 0.91 — 0.70 (m, 3H).
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13C NMR (101 MHz, Chloroform-d) § 171.82, 166.37, 159.26, 152.41, 143.05, 131.60,
130.92, 130.82, 124.45, 117.45, 114.78, 114.32, 81.11, 64.66, 55.51, 54.28, 33.49,
31.93, 29.54, 28.35, 26.54, 26.33, 23.60, 22.68, 14.17.

HRMS (ESI) calcd for C2gH42N20sNa* [(M+Na)*] 521.2991, found 521.2988.

HPL C analysis: The ee was determined to be 96% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 17.8 min (minor), 30.9 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = 10.51< 96% ee, from (S,S)-L1.
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(5)-4-(N-(4-methoxyphenyl)acetamido)nonyl ((benzyloxy)carbonyl)glycinate (25)
Following GP-D1, 25 was obtained as pale-yellow oil (89.7 mg, 90% yield, 95% ee).
'H NMR (400 MHz, Chloroform-d) & 7.38 — 7.27 (m, 5H), 6.97 (d, J = 8.9 Hz, 2H),
6.91 (d, J =9.0 Hz, 2H), 5.51 (t, J = 5.1 Hz, 1H), 5.11 (s, 2H), 4.78 (p, = 7.2 Hz, 1H),
4.22 —4.07 (m, 2H), 3.96 (d, J = 5.7 Hz, 2H), 3.81 (s, 3H), 1.83 — 1.67 (m, 5H), 1.46 —
1.14 (m, 10H), 0.87 (t, J = 6.8 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 6 171.70, 170.12, 159.26, 156.40, 136.34, 131.62,
130.77,128.56, 128.20, 128.12, 114.52, 67.07, 65.45, 55.50, 54.02, 42.85, 33.27, 31.90,
29.44, 26.48, 25.79, 23.57, 22.64, 14.15.
HRMS (ESI) calcd for C2gHzsN206™ [(M+H)*] 499.2808, found 499.2813.
HPLC analysis: The ee was determined to be 95% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 16.5 min (minor), 13.2 min (major).
[a]p (20.0 T, ¢ =1.0 in CHCI3) = -0.50< 95% ee, from (S,S)-L1.
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(8)-1-(1-(4-(3-oxobutyl)phenoxy)decan-5-yl)pyrrolidin-2-one (26)
Following GP-D1, 26 was obtained as colorless oil (38.7 mg, 50% yield, 96% ee).
'H NMR (400 MHz, Chloroform-d) & 7.06 (d, J = 8.6 Hz, 2H), 6.77 (d, J = 8.6 Hz, 2H),
4.07 (p,J = 7.4 Hz, 1H), 3.96 — 3.81 (m, 2H), 3.20 (t, J = 7.0 Hz, 2H), 2.85 - 2.76 (m,
2H), 2.74 — 2.66 (m, 2H), 2.39 (t, J = 8.0 Hz, 2H), 2.11 (s, 3H), 2.04 — 1.91 (m, 2H),
1.87 — 1.75 (m, 1H), 1.75 — 1.61 (m, 1H), 1.54 — 1.34 (m, 5H), 1.32 — 1.10 (m, 7H),
0.85 (t, J = 6.9 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) 6 208.32, 175.31, 157.45, 132.91, 129.25, 114.52,
67.65, 50.90, 45.53, 41.78, 32.54, 32.23, 31.71, 31.63, 30.20, 29.04, 28.97, 26.03, 22.87,
22.62,18.39, 14.10.
HRMS (ESI) calcd for C24H3sNO3* [(M+H)*] 388.2852, found 388.2849.
HPLC analysis: The ee was determined to be 96% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.9 min (minor), 8.3 min (major).
[a]p (20.0 T, ¢ =1.0in CHCIz) =-1.26< 96% ee, from (S,S)-L1.

of
C4,.,9A(\/\ w/()@/
O N 0
L

(S)-5-(N-(4-methoxyphenyl)acetamido)decyl (1r,4S5)-4-(4-chlorophenyl)cyclohexane-
I-carboxylate (27)

Following GP-D1, 27 was obtained as pale-yellow oil (99.6 mg, 92% yield, 96% ee).
'H NMR (400 MHz, Chloroform-d) 6 7.23 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 8.5 Hz, 2H),
6.98 (d, J =8.2 Hz, 2H), 6.90 (d, J = 8.9 Hz, 2H), 4.77 (p, J = 6.9 Hz, 1H), 4.06 (t, J =
6.5 Hz, 2H), 3.82 (s, 3H), 2.47 (tt, J = 11.9, 3.4 Hz, 1H), 2.32 (tt, J = 12.1, 3.6 Hz, 1H),
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2.09 (dd, J = 13.5, 3.6 Hz, 2H), 1.99 — 1.88 (m, 2H), 1.75 (s, 3H), 1.71 — 1.53 (m, 4H),
1.53 - 1.18 (m, 14H), 0.87 (t, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 175.94, 171.50, 159.21, 145.35, 131.95, 131.68,
130.81, 128.52, 128.17, 114.47, 64.24, 55.51, 54.37, 43.05, 43.02, 33.30, 33.23, 32.83,
31.99, 29.29, 28.70, 26.55, 23.63, 23.21, 22.69, 14.19.

HRMS (ESI) calcd for C32HasNO4CI™ [(M+H)*] 542.3037, found 542.3040.

HPL C analysis: The ee was determined to be 96% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 22.4 min (minor), 23.6 min (major).
[a]p (20.0 €, ¢ =1.0 in CHCI3) = 5.13< 96% ee, from (S,S)-L1.
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(R)-1-(6-chloro-1-phenylhexan-2-yl)pyrrolidin-2-one (28)

Following GP-D1, 28 was obtained as pale-yellow oil (51.3 mg, 92% yield, 98% ee).
'H NMR (400 MHz, Chloroform-d) 6 7.29 — 7.24 (m, 2H), 7.21 — 7.15 (m, 3H), 4.41 -
4.30 (m, 1H), 3.59 — 3.43 (m, 2H), 3.32 — 3.14 (m, 2H), 2.91 — 2.67 (m, 2H), 2.49 —
2.27 (m, 1H), 2.26 — 2.13 (m, 1H), 1.98 — 1.76 (m, 3H), 1.75 — 1.64 (m, 1H), 1.64 —
1.46 (m, 2H), 1.46 — 1.30 (m, 2H).

13C NMR (101 MHz, Chloroform-d) § 175.27, 138.15, 128.93, 128.50, 126.52, 52.08,
4491, 42.77, 39.13, 32.10, 31.51, 30.96, 23.58, 18.39.

HRMS (ESI) calcd for C16H23NOCI™ [(M+H)*] 280.1468, found 280.1469.
HPLC analysis: The ee was determined to be 98% on a CHIRALPAK AS-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 2.9 min (minor), 3.8 min (major).
[a]p (20.0 T, ¢ =1.0 in CHCI3) =-6.00< 98% ee, from (S,S)-L1.
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(8)-5-(N-(4-methoxyphenyl)acetamido)decyl 2-bromo-3-fluorobenzoate (29)
Following GP-D1, 29 was obtained as brown oil (93.8 mg, 90% yield, 96% ee).

'H NMR (400 MHz, Chloroform-d) & 7.56 (dt, J = 7.7, 1.3 Hz, 1H), 7.33 (td, J = 8.0,
5.1 Hz, 1H), 7.26 — 7.20 (m, 1H), 6.98 (d, J = 8.4 Hz, 2H), 6.92 — 6.83 (m, 2H), 4.78
(p, J =6.8 Hz, 1H), 4.34 (t, J = 6.5 Hz, 2H), 3.82 (s, 3H), 1.89 — 1.79 (m, 2H), 1.75 (s,
3H), 1.65—1.49 (m, 2H), 1.36 (g, J = 7.5 Hz, 4H), 1.32 - 1.17 (m, 6H), 0.87 (t, J = 6.4
Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 171.61, 165.63 (d, J = 2.9 Hz), 159.61 (d, J =
247.2 Hz), 159.23, 134.74, 131.95, 130.83, 129.26, 128.56 (d, J = 8.0 Hz), 126.66 (d,
J = 3.6 Hz), 119.13 (d, J = 23.5 Hz), 114.80, 114.51, 109.44 (d, J = 22.1 Hz), 65.96,
55.55, 54.40, 33.29, 32.81, 32.01, 28.61, 26.59, 23.67, 23.35, 22.72, 14.21.

F NMR (471 MHz, Chloroform-d) § -102.97 (dd, J = 8.5, 5.3 Hz).

HRMS (ESI) calcd for C2sH3aNO4BrF" [(M+H)*] 522.1655, found 522.1661.

HPLC analysis: The ee was determined to be 96% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 14.3 min (minor), 11.4 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) = 2.65< 96% ee, from (S,S)-L1.

(R)-4-(2-oxopyrrolidin-1-yl)-5-phenylpentyl furan-2-carboxylate (30)

Following GP-D3, 30 was obtained as pale-yellow oil (55.9 mg, 82% yield, 97% ee¢).
'H NMR (400 MHz, Chloroform-d) § 7.56 (d, J = 1.6 Hz, 1H), 7.30 — 7.21 (m, 2H),
7.22-7.14 (m, 3H), 7.13 (d, J = 3.5 Hz, 1H), 6.49 (dd, J = 3.5, 1.7 Hz, 1H), 4.41 (p, J
=7.9Hz, 1H), 4.27 (td, J = 6.1, 2.4 Hz, 2H), 3.33 — 3.14 (m, 2H), 2.87 — 2.71 (m, 2H),
2.50-2.27 (m, 1H), 2.26 — 2.14 (m, 1H), 2.04 — 1.78 (m, 2H), 1.76 — 1.57 (m, 4H).
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13C NMR (101 MHz, Chloroform-d) § 175.38, 158.78, 146.38, 144.71, 137.99, 128.92,
128.51, 126.55, 117.99, 111.93, 64.48, 52.07, 42.74, 39.11, 31.46, 28.10, 25.79, 18.36.
HRMS (ESI) calcd for C20H24NO4* [(M+H)*] 342.1075, found 342.1078.

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AS-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 4.4 min (minor), 7.1 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-5.73< 97% ee, from (S,S)-L1.

(8)-4-(2-oxopyrrolidin-1-yl)nonyl thiophene-2-carboxylate (31)

Following GP-D3, 31 was obtained as pale-yellow oil (61.3 mg, 91% yield, 97% ee).
'H NMR (400 MHz, Chloroform-d) & 7.77 (dd, J = 3.8, 1.3 Hz, 1H), 7.53 (dd, J = 5.0,
1.3 Hz, 1H), 7.08 (dd, J = 5.0, 3.7 Hz, 1H), 4.33 — 4.19 (m, 2H), 4.17 — 4.04 (m, 1H),
3.22 (t, J=7.0 Hz, 2H), 2.40 (t, J = 8.0 Hz, 2H), 1.99 (p, J = 7.5 Hz, 2H), 1.77 — 1.48
(m, 4H), 1.48 — 1.37 (m, 2H), 1.34 — 1.10 (m, 6H), 0.84 (d, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 175.50, 162.27, 133.88, 133.45, 132.38, 127.84,
64.80, 50.76, 41.72, 32.59, 31.65, 31.58, 28.88, 25.99, 25.77, 22.60, 18.37, 14.08.
HRMS (ESI) calcd for C1gH2sNO3sS™ [(M+H)*] 338.1970, found 338.1973.

HPLC analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 4.1 min (minor), 4.8 min (major).
[a]p (20.0 T, ¢ =1.0 in CHCI3) = -4.23< 97% ee, from (S,5)-L1.

Me
(5)-1-(1-(2-acetyl-1H-pyrrol-1-yl)decan-5-yl)pyrrolidin-2-one (32)
Following GP-D1, 32 was obtained as brown oil (46.5 mg, 70% yield, 97% ee).
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'H NMR (400 MHz, Chloroform-d) & 6.93 (dd, J = 4.0, 1.7 Hz, 1H), 6.85 — 6.79 (m,
1H), 6.09 (dd, J = 4.1, 2.5 Hz, 1H), 4.33 — 4.17 (m, 2H), 4.01 (p, J = 7.6 Hz, 1H), 3.23
—3.09 (M, 2H), 2.40 (s, 3H), 2.41 — 2.32 (m, 2H), 1.95 (p, J = 7.3 Hz, 2H), 1.82 — 1.58
(m, 2H), 1.48 — 1.34 (m, 4H), 1.30 — 1.10 (m, 8H), 0.84 (t, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 5 188.34, 175.35, 130.34, 130.08, 120.41, 108.02,
50.94, 49.67, 41.80, 32.52, 32.15, 31.70, 31.62, 31.28, 27.43, 26.03, 23.39, 22.62, 18.37,
14.11.

HRMS (ESI) calcd for C20H3sN202" [(M+H)*] 333.2542, found 333.2537.

HPL C analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,5)-L1: 4.1 min (minor), 3.6 min (major).
[a]p (20.0 <€, ¢ = 1.0 in CHCI3) =-0.38< 97% ee, from (S,S)-L1.
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(5)-1-(2-phenyl-1-(1-tosylpiperidin-4-yl)ethyl)pyrrolidin-2-one (33)

Following GP-D4, 33 was obtained as yellow oil (59.6 mg, 70% yield, 87% ee).

IH NMR (500 MHz, Chloroform-d) § 7.63 (d, J = 8.1 Hz, 2H), 7.32 (d, J = 8.0 Hz, 2H),
7.24 (d,J = 7.4 Hz, 2H), 7.17 (t, J = 7.3 Hz, 1H), 7.12 (d, J = 7.3 Hz, 2H), 3.98 - 3.71
(m, 3H), 3.11 (g, J = 8.5 Hz, 1H), 2.98 (dd, J = 14.2, 4.6 Hz, 1H), 2.89 (g, J = 7.9, 7.4
Hz, 1H), 2.80 — 2.70 (m, 1H), 2.43 (s, 3H), 2.35 — 2.17 (m, 3H), 2.14 — 2.03 (m, 1H),
1.89 (d, J = 13.1 Hz, 1H), 1.80 — 1.62 (m, 4H), 1.53 — 1.34 (m, 2H).

13C NMR (126 MHz, Chloroform-d) § 175.44, 143.67, 138.07, 133.12, 129.73, 128.76,
128.53, 127.88, 126.61, 57.89, 46.33, 46.13, 45.81, 37.94, 35.37, 31.50, 29.22, 28.78,
21.65, 18.65.

HRMS (ESI) calcd for C24H31N203S™ [(M+H)*] 427.2055, found 427.2053.

HPLC analysis: The ee was determined to be 87% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
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using (S,S)-L1: 20.2 min (minor), 17.5 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-26.98< 87% ee, from (S,S)-L1.

C4Hg/\(\kﬂ m

o N

s/\_7 o o~ ~o

(5)-1-(1-((4-methyl-2-ox0-2 H-chromen-7-yl)oxy)undecan-6-yl)pyrrolidin-2-one (34)
Following GP-D3, 34 was obtained as pale-yellow oil (72.7 mg, 88% yield, 96% ee).
'H NMR (400 MHz, Chloroform-d) & 7.45 (d, J = 8.8 Hz, 1H), 6.81 (dd, J = 8.8, 2.6
Hz, 1H), 6.74 (d, J = 2.5 Hz, 1H), 6.08 (d, J = 1.3 Hz, 1H), 4.04 (p, J = 7.5 Hz, 1H),
3.96 (t, J = 6.4 Hz, 2H), 3.19 (t, J = 7.0 Hz, 2H), 2.43 — 2.31 (m, 5H), 1.96 (p, J = 7.7
Hz, 2H), 1.76 (p, J = 6.7 Hz, 2H), 1.55 — 1.34 (m, 6H), 1.33 - 1.11 (m, 8H), 0.83 (t, J
= 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 175.32, 162.20, 161.43, 155.28, 152.71, 125.56,
113.46, 112.60, 111.81, 101.41, 68.47, 50.88, 41.76, 32.54, 32.46, 31.68, 31.62, 28.97,
26.10, 26.01, 25.85, 22.60, 18.74, 18.37, 14.08.

HRMS (ESI) calcd for C2sHssNO4™ [(M+H)*] 414.2644, found 414.2640.

HPLC analysis: The ee was determined to be 96% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 14.7 min (minor), 12.7 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) =-1.70< 96% ee, from (S,S)-L1.
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1-benzyl 2-((S)-7-(N-(4-meth0xyphenyl)acetamido)dodecyl) (S)-pyrrolidine-1,2-
dicarboxylate (35)
Following GP-D1, 35 was obtained as yellow oil (74.2 mg, 64% yield, 97:3 dr).
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IH NMR (400 MHz, Chloroform-d) & 7.38 — 7.32 (m, 2H), 7.32 — 7.26 (m, 3H), 6.98
(d, J=9.0 Hz, 2H), 6.90 (d, J = 8.0 Hz, 2H), 5.15 (dd, J = 14.0, 12.5 Hz, 1H), 5.07 (dd,
J=13.9,12.5 Hz, 1H), 4.75 (p, J = 6.8 Hz, 1H), 4.34 (ddd, J = 20.7, 8.6, 3.5 Hz, 1H),
4.11 (t, 3 = 6.7 Hz, 1H), 4.04 — 3.91 (m, 1H), 3.82 (s, 3H), 3.67 — 3.56 (m, 1H), 3.56 —
3.39 (m, 1H), 2.28 — 2.15 (m, 1H), 2.06 — 1.83 (m, 4H), 1.75 (s, 3H), 1.69 — 1.57 (m,
1H), 1.55 — 1.45 (m, 1H), 1.42 — 1.18 (m, 15H), 0.87 (t, J = 6.5 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 172.99, 172.80, 159.17, 154.94, 154.40, 136.83,
136.69, 132.06, 130.88, 128.53, 128.47, 128.03, 127.97, 127.94, 127.82, 114.44, 67.04,
67.00, 65.26, 65.22, 59.38, 59.06, 55.53, 54.60, 54.57, 47.01, 46.51, 33.29, 33.24, 32.02,
31.07,30.07, 29.39, 29.35, 28.63, 28.54, 26.77, 26.76, 26.58, 25.89, 25.85, 24.38, 23.70,
23.61, 22.72, 14.21.

HRMS (ESI) calcd for C3sHagN20sNa™ [(M+Na)*] 603.3434, found 603.3425.

HPL C analysis: The dr was determined to be 97:3 on a CHIRALCEL OD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 49.1 min (minor), 44.6 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = 26.09< 97:3 dr, from (S,S)-L1.

Catg NN
OYNQ SN&O

Me

OMe

I-benzyl  2-((R)-7-(N-(4-methoxyphenyl)acetamido)dodecyl)  (S)-pyrrolidine-1,2-
dicarboxylate (36)
Following GP-D1, 36 was obtained as yellow oil (69.6 mg, 60% yield, 5:95 dr).
'H NMR (400 MHz, Chloroform-d) & 7.39 — 7.33 (m, 2H), 7.33 — 7.27 (m, 3H), 6.98
(d, J=8.5Hz, 2H), 6.91 (d, J = 8.5 Hz, 2H), 5.15 (dd, J = 14.8, 12.5 Hz, 1H), 5.08 (t,
J =129 Hz, 1H), 4.74 (p, J = 7.0 Hz, 1H), 4.35 (ddd, J = 20.3, 8.6, 3.5 Hz, 1H), 4.12
(tt, J =6.7, 2.9 Hz, 1H), 3.97 (td, J = 6.7, 3.6 Hz, 1H), 3.83 (s, 3H), 3.70 — 3.57 (m,
1H), 3.56 — 3.43 (m, 1H), 2.31 — 2.15 (m, 1H), 2.08 — 1.85 (m, 4H), 1.76 (s, 3H), 1.69
—1.58 (m, 1H), 1.56 — 1.46 (m, 1H), 1.45-1.17 (m, 15H), 0.88 (t, J = 6.8 Hz, 3H).
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13C NMR (101 MHz, Chloroform-d) § 173.02, 172.83, 171.64, 159.22, 154.97, 154.43,
136.85, 136.72, 132.02, 130.86, 128.56, 128.49, 128.05, 128.00, 127.97, 127.85,
114.48, 67.07, 67.03, 65.28, 65.25, 59.41, 59.09, 55.56, 54.77, 54.68, 47.04, 46.54,
33.26, 32.05, 31.10, 30.10, 29.40, 29.38, 28.64, 28.56, 26.79, 26.61, 25.88, 24.41, 23.65,
23.64, 22.74, 14.23.

HRMS (ESI) calcd for CasHa9N206" [(M+H)*] 581.3591, found 581.3597.

HPL C analysis: The dr was determined to be 5:95 on a CHIRALCEL OD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (R,R)-L1: 44.2 min (minor), 47.6 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) = 19.17< 5:95 dr, from (R,R)-L1.

OMe

o) of

BAUES Y5t

(R)-7-(2-oxopyrrolidin-1-yl)-8-phenyloctyl 2-(1-(4-chlorobenzoyl)-5-methoxy-2-
methyl-1H-indol-3-yl)acetate (37)

Following GP-D1, 37 was obtained as yellow oil (113.1 mg, 90% yield, 97% ee).

'H NMR (400 MHz, Chloroform-d) 6 7.65 (d, J = 8.5 Hz, 2H), 7.46 (d, J = 8.4 Hz, 2H),
7.31-7.22 (m, 2H), 7.22 - 7.13 (m, 3H), 6.95 (d, J = 2.5 Hz, 1H), 6.86 (d, J = 8.9 Hz,
1H), 6.65 (dd, J = 9.0, 2.5 Hz, 1H), 4.34 (p, J = 8.4 Hz, 1H), 4.06 (t, J = 6.6 Hz, 2H),
3.82 (s, 3H), 3.64 (s, 2H), 3.31 —3.11 (m, 2H), 2.95 - 2.68 (m, 2H), 2.37 (s, 3H), 2.36
—2.14 (m, 2H), 2.01 — 1.79 (m, 2H), 1.66 — 1.53 (m, 2H), 1.54 — 1.41 (m, 2H), 1.38 —
1.12 (m, 6H).

13C NMR (101 MHz, Chloroform-d) & 175.26, 171.02, 168.35, 156.07, 139.30, 138.24,
135.93, 133.98, 131.24, 130.84, 130.74, 129.19, 128.92, 128.45, 126.46, 115.00,
112.80, 111.71, 101.35, 65.14, 55.76, 52.30, 42.79, 39.10, 31.78, 31.52, 30.47, 29.02,
28.57, 26.32, 25.86, 18.37, 13.47.

HRMS (ESI) calcd for C37H42N20sCI™ [(M+H)*] 629.2782, found 629.2787.
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HPL.C analysis: The ee was determined to be 97% on a CHIRALPAK AS-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 3.8 min (minor), 6.4 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) =-2.83< 97% ee, from (S,S)-L1.
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Reductive

Hydroalkylation of Secondary Enamides and

Enecarbamates

Supplementary Table 2. Optimization of the Reaction Conditions for Secondary

Enamides and Enecarbamates

[
C4H9/§ . SN N
NHAc

GP-E1

10% NiBry(diglyme), 12% (S)-L2
3 eq. DEMS, 3 eq. KF

DMAC(0.2 M), -27 °C, 40 h

NHAc
RM40 RM1 38
1eq. 2 eq.
Ar Ar AN Me Me
o></o ° oj o o o | o oj)%o
i I —
S/N N\? Me N/ \N , ~Me /[ />—<\ j | N \\) </‘\l N\
Ph Ph r pn? N N7 pn ! N
Ar=4-tBu-Ph Me Me o B Ph Ph
(S,85)-L1 L13 L3 L8 L14
Bn Me AN AN AN
o o Ph._° ] O _Ph | ~ o O\/j\ro O\/j\ro Ph
N N N
Ph \><Ph | | |
</:\l N\\Z >3/ N 2 N N J N J< Ph
$ Ph Ph - - g
PR oh Ph Ph Ph
L15 L7 L16 L17 (s)-L2
entry nickel source ligand silane base solvent temperature  yield of 38 (%)  e.e. of 38 (%)
1 NiBr(diglyme)  (5)-L2 DEMS KF DMAc 27°C 95 (90) 90
2 NiBry(diglyme)  (S,S)-L1 DEMS KF DMAc 25°C 70 45
2 NiBr,(diglyme) L13 DEMS KF DMAc 25°C 37 70
3 NiBr,(diglyme) L3 DEMS KF DMAc 25°C 45 5
4 NiBr,(diglyme) L8 DEMS KF DMAc 25°C 36 17
5 NiBr,(diglyme) L14 DEMS KF DMAc 25°C 49 56
6 NiBr,(diglyme) L15 DEMS KF DMAc 25°C 49 39
7 NiBr,(diglyme) L7 DEMS KF DMAc 25°C 49 15
8  NiBry(diglyme)  L16 DEMS KF DMAc 25°C 42 20
9 NiBr,(diglyme) L17 DEMS KF DMAc 25°C 78 77
10 NiBn(diglyme) (S)}-L2  (EtO);SiH KF DMAC 25°C 75 70
11 NiBr(diglyme) (S)-L2 MeEt,SiH KF DMAc 25°C trace N.D
12 NiBry(diglyme)  (S)-L2 DEMS K3PO4(H,0) DMAc 25°C 57 71
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13 NiBr(iglyme)  (S)-L2 DEMS K3PO, DMAc 25°C 81 73

14 NiBry(diglyme)  (S)-L2 DEMS KHCO3 DMAc 25°C 92 76
15 NiBry(diglyme)  (S)-L2 DEMS Na,CO; DMAc 25°C 80 76
16 NiBry(diglyme)  (S)-L2 DEMS CsF DMAc 25°C 68 76
17 NiBry(diglyme)  (S)-L2 DEMS K,CO; DMAc 25°C 83 76
18 NiBry(diglyme)  (S)-L2 DEMS Cs,CO; DMAc 25°C 56 76
19 NiBry(diglyme)  (S)-L2 DEMS KF DMF 25°C 78 71
20 NiBry(diglyme)  (S)-L2 DEMS KF NMP 25°C 73 72
21 NiBry(diglyme)  (S)-L2 DEMS KF 2-Me THF 25°C 79 52
22 NiBry(diglyme)  (S)-L2 DEMS KF DCE 25°C 3 19
23 NiBry(diglyme)  (S)-L2 DEMS KF CH3;CN 25°C 80 31
24 NiBr,(diglyme) (S)-L2 DEMS KF 1,4-dioxane 25°C trace N.D.
25 NiBr,(diglyme) (S)-L2 DEMS KF toluene 25°C 3 53
26 NiBry(diglyme)  (S)-L2 DEMS KF DMAc 25°C 96 78
27 NiBry(diglyme)  (S)-L2 DEMS KF DMAc -27°C 95 90

¢ Conditions: RM40 (0.2 mmol, 1.0 equiv.), RM1 (0.4 mmol, 2.0 equiv.), nickel source (0.02 mmol,
10 mol%), ligand (0.024 mmol, 12 mol%), silane (0.6 mmol, 3 equiv.), base (0.6 mmol, 3 equiv.),
solvent (1.0 mL), -27 °C, 40 h. Triphenylmethane was used as an internal standard. GC yield. *
Isolated yield. Bn = benzyl. Glyme = 1,2-dimethoxyethane. DCE = 1,2-dichloroethane. Diglyme =
2-methoxyethyl ether. THF = tetrahydrofuran. DMAc = N,N-dimethylacetamide. DEMS =

diethoxymethylsilane. e.e. = enantiomeric excess. N.D. = not detected.

In the air, a 10 mL screw-cap test tube equipped with a magnetic stirrer was charged
with nickel source (0.02 mmol, 10 mol%), ligand (0.024 mmol, 12 mol%). The test tube
was evacuated and backfilled with argon for three times, then solvent (1.0 mL) was
added and the mixture was stirred at room temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with base (0.6 mmol, 3.0 equiv.) (if enamide/enecarbamate or alkyl

halide is a solid, it was also added at this time). The test tube was evacuated and
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backfilled with argon for three times, and the test tube was then placed in an EtOH
cooling bath at —27 °C. Next, the solution of the catalyst (see above) was added in one
portion via syringe, the reaction mixture was stirred at —27 °C for 10 min, and then the
enamide/enecarbamate (0.2 mmol, 1.0 equiv.) and alkyl halide (0.4 mmol, 2.0 equiv.)
was added dropwise via syringe, silane (0.6 mmol, 3.0 equiv.) was added dropwise via
syringe over 1 min. The reaction mixture was stirred at —27 °C for 40 h. The GC yield

was determined using triphenylmethane as an internal standard.

General Procedure for Asymmetric Reductive Hydroalkylation of Secondary

Enamides and Enecarbamates

General Procedure E1 (GP-E1): Asymmetric Reductive Hydroalkylation with
Primary Alkyl Iodides (Fig. 3). In the air, a 10 mL screw-cap test tube equipped with
a magnetic stirrer was charged with NiBrz(diglyme) (0.02 mmol, 10 mol%), ligand
(0.024 mmol, 12 mol%). The test tube was evacuated and backfilled with argon for
three times, then DMAc (1.0 mL) was added and the mixture was stirred at room
temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with KF (0.6 mmol, 3.0 equiv.) (if alkyl halide is a solid, it was also
added at this time). The test tube was evacuated and backfilled with argon for three
times, and the test tube was then placed in an EtOH cooling bath at —27 °C. Next, the
solution of the catalyst (see above) was added in one portion via syringe, the reaction
mixture was stirred at —27 °C for 10 min, and then DEMS (0.6 mmol, 3.0 equiv.) was
added dropwise via syringe over 1 min, the reaction mixture was stirred for another 5
min, followed by the enamide/enecarbamate (0.2 mmol, 1.0 equiv.) and alkyl halide
(0.4 mmol, 2.0 equiv.). The reaction mixture was stirred at —27 °C for 40 h. The reaction
mixture was diluted with H,O followed by extraction with EtOAc, dried with anhydrous
NaSO4 and concentrated in vacuo. The residue was purified by flash column

chromatography on silica gel to give the target product.
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General Procedure E2 (GP-E2): Asymmetric Reductive Hydroalkylation with
Primary Alkyl Iodides (Fig. 3&6). In the air, a 10 mL screw-cap test tube equipped
with a magnetic stirrer was charged with NiBrz(diglyme) (0.02 mmol, 10 mol%), ligand
(0.024 mmol, 12 mol%). The test tube was evacuated and backfilled with argon for
three times, then DMAc (1.0 mL) was added and the mixture was stirred at room
temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with KF (0.6 mmol, 3.0 equiv.) (if enamide/enecarbamate or halide
is a solid, it was also added at this time). The test tube was evacuated and backfilled
with argon for three times, and the test tube was then placed in an EtOH cooling bath
at —27 °C. Next, the solution of the catalyst (see above) was added in one portion via
syringe, the reaction mixture was stirred at —27 °C for 10 min, and then the
enamide/enecarbamate (0.2 mmol, 1.0 equiv.) and alkyl halide (0.4 mmol, 2.0 equiv.)
was added dropwise via syringe, DEMS (0.6 mmol, 3.0 equiv.) was added dropwise via
syringe over 1 min. The reaction mixture was stirred at —27 °C for 40 h. The reaction
mixture was diluted with H,O followed by extraction with EtOAc, dried with anhydrous
NaSO4 and concentrated in vacuo. The residue was purified by flash column

chromatography on silica gel to give the target product.

General Procedure E3 (GP-E3): Asymmetric Reductive Hydroalkylation with
Primary Alkyl Iodides (Fig. 3). In the air, a 10 mL screw-cap test tube equipped with
a magnetic stirrer was charged with NiBr(diglyme) (0.02 mmol, 10 mol%), ligand
(0.024 mmol, 12 mol%). The test tube was evacuated and backfilled with argon for
three times, then DMAc (1.0 mL) was added and the mixture was stirred at room
temperature for 30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with KF (0.6 mmol, 3.0 equiv.) (if enamide/enecarbamate or halide

is a solid, it was also added at this time). The test tube was evacuated and backfilled
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with argon for three times, and the test tube was then placed in an EtOH cooling bath
at 0 °C. Next, the solution of the catalyst (see above) was added in one portion via
syringe, the reaction mixture was stirred at 0 °C for 10 min, and then the
enamide/enecarbamate (0.2 mmol, 1.0 equiv.) and alkyl halide (0.4 mmol, 2.0 equiv.)
was added dropwise via syringe, DEMS (0.6 mmol, 3.0 equiv.) was added dropwise via
syringe over 1 min. The reaction mixture was stirred at 0 °C for 40 h. The reaction
mixture was diluted with H>O followed by extraction with EtOAc, dried with anhydrous
Na;SO4 and concentrated in vacuo. The residue was purified by flash column

chromatography on silica gel to give the target product.

Examples Described in Figure 3

\

C4H9/D\l - o

s
(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)acetamide (38)
Following GP-E1, 38 was obtained as white solid (58.9 mg, 90%, 90% ee).
'H NMR (500 MHz, Chloroform-d) § 7.81 — 7.65 (m, 3H), 7.47 — 7.39 (m, 1H), 7.36 —
7.30 (m, 1H), 7.17 — 7.08 (m, 2H), 5.39 (d, J = 9.1 Hz, 1H), 4.08 (t, J = 6.2 Hz, 2H),
4.04 —3.95 (m, 1H), 1.98 (s, 3H), 1.93 — 1.80 (m, 2H), 1.80 — 1.70 (m, 1H), 1.60 — 1.47
(m, 2H), 1.44 — 1.21 (m, 7H), 0.88 (t, J = 6.7 Hz, 3H).
13C NMR (126 MHz, Chloroform-d) § 169.78, 156.85, 134.57, 129.35, 128.90, 127.61,
126.72,126.34,123.55, 118.86, 106.63, 67.55, 49.08, 35.35, 31.80, 31.75, 25.76, 25.57,
23.50, 22.58, 14.04.
HRMS (ESI) calcd for Ca1H30NO,* [(M+H)*] 328.2271, found 328.2272.

HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 6.7 min (minor), 7.1 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +7.46°; 90% ee, from (S)-L2.
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C4H9/ﬁ‘\\\\/\o
HN IO

(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)cyclopropanecarboxamide (39)

Following GP-E1, 39 was obtained as white solid (56.5 mg,80%, 93% ee).

IH NMR (500 MHz, Chloroform-d) & 7.82 — 7.68 (m, 3H), 7.51 — 7.40 (m, 1H), 7.38 —
7.30 (m, 1H), 7.18 — 7.08 (m, 2H), 5.42 (d, J = 9.0 Hz, 1H), 4.09 (t, J = 6.2 Hz, 2H),
4.06 —3.96 (m, 1H), 1.96 — 1.81 (m, 2H), 1.81 — 1.73 (m, 1H), 1.62 — 1.51 (m, 2H),
1.45 — 1.25 (m, 8H), 1.02 — 0.93 (m, 2H), 0.88 (t, J = 6.8 Hz, 3H), 0.77 — 0.65 (m, 2H).
13C NMR (126 MHz, Chloroform-d) 5 173.16, 156.85, 134.55, 129.32, 128.85, 127.59,
126.72,126.31,123.51, 118.87, 106.56, 67.56, 49.07, 35.53, 31.95, 31.77, 25.77, 25.58,
22.58, 14.90, 14.06, 7.02, 7.00.

HRMS (ESI) calcd for C2sH32NO,* [(M+H)*] 354.2428, found 354.2425.

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK IG column (8%

iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained using
(S)-L2: 24.4 min (major), 25.6 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = +7.89°; 93% ee, from (S)-L2.

c4H9/\““\/\o

HN (0]
tBu

(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)pivalamide (40)
Following GP-E1, 40 was obtained as white solid (67.2 mg, 91%, 86% ee).
'H NMR (500 MHz, Chloroform-d) & 7.80 — 7.67 (m, 3H), 7.48 — 7.39 (m, 1H), 7.39 —
7.29 (m, 1H), 7.20 — 7.10 (m, 2H), 5.36 (d, J = 9.0 Hz, 1H), 4.09 (td, J= 6.1, 1.6 Hz,
2H), 4.06 — 3.97 (m, 1H), 1.91 — 1.81 (m, 2H), 1.81 — 1.71 (m, 1H), 1.59 — 1.48 (m,
2H), 1.44 — 1.36 (m, 1H), 1.35 — 1.24 (m, 6H), 1.21 (s, 9H), 0.88 (t, J = 6.5 Hz, 3H).
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13C NMR (101 MHz, Chloroform-d) § 178.10, 156.90, 134.61, 129.36, 128.92, 127.63,
126.76, 126.34, 123.55, 118.93, 106.66, 67.59, 48.63, 38.76, 35.44,32.04, 31.73, 27.73,
25.79, 25.60, 22.59, 14.04.

HRMS (ESI) calcd for C24H3sNO2* [(M+H)*] 370.2741, found 370.2741.

HPL C analysis: The ee was determined to be 86% on a CHIRALCEL OJ-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 12.8 min (major), 15.0 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +5.15°; 86% ee, from (S)-L2.

\

C4H9/D\l - o)

s
(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)benzamide (41)
Following GP-E2, 41 was obtained as white solid (44.4 mg, 57%, 86% ee).
IH NMR (500 MHz, Chloroform-d) & 7.78 — 7.66 (m, 5H), 7.51 — 7.45 (m, 1H), 7.44 —
7.37 (m, 3H), 7.35 — 7.29 (m, 1H), 7.14 — 7.09 (m, 2H), 5.92 (d, J= 9.1 Hz, 1H), 4.30
—4.18 (m, 1H), 4.12 (td, J=6.1, 1.3 Hz, 2H), 2.02 — 1.92 (m, 2H), 1.91 — 1.84 (m, 1H),
1.74 — 1.59 (m, 3H), 1.57 — 1.48 (m, 1H), 1.45 — 1.36 (m, 2H), 1.33 — 1.28 (m, 3H),
0.88 (t, 3H).
13C NMR (126 MHz, Chloroform-d) § 167.29, 156.83, 134.92, 134.57, 131.34, 129.36,
128.93, 128.57, 127.60, 126.79, 126.74, 126.32, 123.55, 118.85, 106.71, 67.56, 49.54,
35.52, 31.98, 31.77, 25.83, 25.68, 22.58, 14.03.
HRMS (ESI) calcd for C26H32NO2* [(M+H)*] 390.2428, found 390.2428.
HPLC analysis: The ee was determined to be 86% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 8.5 min (minor), 9.6 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) =-3.57°; 86% ee, from (S)-L2.
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\
C4HQ/D\j - o
methyl (R)-(1-(naphthalen-2-yloxy)nonan-4-yl)carbamate (42)
Following GP-E2, 42 was obtained as colorless oil (42.6 mg, 62%, 91% ee).
IH NMR (400 MHz, Chloroform-d) & 7.80 — 7.68 (m, 3H), 7.47 — 7.40 (m, 1H), 7.36 —
7.29 (m, 1H), 7.18 — 7.09 (m, 2H), 4.48 (d, J = 9.2 Hz, 1H), 4.08 (t, J = 6.2 Hz, 2H),
3.79 — 3.58 (m, 4H), 1.98 — 1.82 (m, 2H), 1.80 — 1.70 (m, 1H), 1.60 — 1.47 (m, 2H),
1.43 —1.24 (m, 7H), 0.92 — 0.84 (m, 3H).
13C NMR (101 MHz, Chloroform-d) § 156.90, 156.87, 134.57, 129.33, 128.90, 127.61,
126.71,126.31, 123.52, 118.91, 106.55, 67.58, 51.98, 51.04, 35.60, 32.09, 31.73, 25.69,
25.49, 22.57, 14.04.
HRMS (ESI) calcd for C21H20NO3zNa* [(M+Na)*] 366.2039, found 366.2047.
HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AS-H column

(3% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 13.7 min (minor), 15.4 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +6.92°; 91% ee, from (S)-L2.

C4ng‘\\\\/\o
|
HN O Ph

OtBu
tert-butyl (R)-(1-phenoxyoctan-4-yl)carbamate (43)
Following GP-E2, 43 was obtained as white solid (43.0 mg, 67%, 92% ee).
IH NMR (500 MHz, Chloroform-d) & 7.30 — 7.26 (m, 2H), 6.96 — 6.86 (m, 3H), 4.32
(d, J=9.3 Hz, 1H), 3.97 (t, J = 6.3 Hz, 2H), 3.67 — 3.46 (m, 1H), 1.92 — 1.76 (m, 2H),
1.72 -1.64 (m, 1H), 1.54 - 1.41 (m, 11H), 1.38 — 1.25 (m, 5H), 0.89 (t, /= 6.2 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) & 158.96, 155.76, 129.42, 120.55, 114.47, 78.92,
67.57,50.40, 35.42, 32.10, 28.43, 28.04, 25.82, 22.64, 14.06.
HRMS (ESI) calcd for C1oH3:NO3Na* [(M+Na)*] 344.2196, found 344.2194.
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HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 4.3 min (major), 4.8 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +2.09°; 92% ee, from (S)-L2.

Ph W
\/\‘\ \/\O
HN\B

oc
tert-butyl (R)-(6-(naphthalen-2-yloxy)-1-phenylhexan-3-yl)carbamate (44)

Following GP-E2, 44 was obtained as white solid (57.1 mg, 68%, 93% ee).

IH NMR (500 MHz, Chloroform-d) & 7.80 — 7.69 (m, 3H), 7.47 — 7.41 (m, 1H), 7.36 —
7.31 (m, 1H), 7.31 — 7.26 (m, 2H), 7.23 — 7.17 (m, 3H), 7.16 — 7.09 (m, 2H), 4.41 (d, J
=9.3 Hz, 1H), 4.09 (t, J= 6.3 Hz, 2H), 3.79 — 3.54 (m, 1H), 2.79 — 2.61 (m, 2H), 1.98
—1.81 (m, 3H), 1.80 — 1.67 (m, 2H), 1.64 — 1.55 (m, 1H), 1.47 (s, 9H).

13C NMR (126 MHz, Chloroform-d) § 156.90, 155.75, 141.93, 134.57, 129.34, 128 91,
128.41, 128.37, 127.61, 126.71, 126.31, 125.86, 123.52, 118.91, 106.60, 79.11, 67.58,
50.32,37.71, 32.41, 32.27, 28.43, 25.76.

HRMS (ESI) calcd for C27H33NO3Na* [(M+Na)*] 442.2352, found 442.2359.

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 4.4 min (major), 5.7 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = -2.81°; 93% ee, from (S)-L2.

Ph WL
\/\‘ CsH1q

HN

~N
Boc

tert-butyl (S)-(1-phenylnonan-3-yl)carbamate (45)

Following GP-E2, 45 was obtained as colorless oil (42.2 mg, 66%, 93% ee).

'H NMR (500 MHz, Chloroform-d) & 7.32 — 7.26 (m, 2H), 7.19 (d, J = 7.4 Hz, 3H),
431 (d,J=9.4 Hz, 1H), 3.69 — 3.42 (m, 1H), 2.76 — 2.54 (m, 2H), 1.84 — 1.73 (m, 1H),

1.69 - 1.61 (m, 1H), 1.53 — 1.43 (m, 10H), 1.38 — 1.22 (m, 9H), 0.88 (t, /= 6.8 Hz, 3H).
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13C NMR (126 MHz, Chloroform-d) & 155.71, 142.21, 128.36, 125.77, 78.92, 50.60,
37.60, 35.69, 32.41, 31.80, 29.23, 28.44, 25.79, 22.59, 14.08.

HRMS (ESI) calcd for C2oHasNOzNa* [(M+Na)*] 342.2403, found 342.2403.

HPLC analysis: The ee was determined to be 93% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 3.5 min (major), 3.9 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) =-7.72°; 93% ee, from (S)-L2.

Mej/\‘\\\\/\o

Me HN
“Boc

tert-butyl (S)-(6-methyl-1-(naphthalen-2-yloxy)heptan-4-yl)carbamate (46)

Following GP-E2, 46 was obtained as white solid (57.9 mg, 78%, 93% ee).

'H NMR (500 MHz, Chloroform-d) & 7.79 — 7.70 (m, 3H), 7.47 — 7.40 (m, 1H), 7.36 —
7.30 (m, 1H), 7.18 — 7.11 (m, 2H), 4.30 (d, J = 9.3 Hz, 1H), 4.09 (td, J = 6.3, 2.0 Hz,
2H), 3.82 — 3.60 (m, 1H), 1.98 — 1.82 (m, 2H), 1.77 — 1.65 (m, 2H), 1.54 — 1.41 (m,
10H), 1.36 — 1.25 (m, 2H), 0.93 (t, J = 6.6 Hz, 6H).

13C NMR (126 MHz, Chloroform-d) § 156.95, 155.69, 134.58, 129.30, 128.89, 127.61,
126.71,126.29, 123.49, 118.94, 106.59, 78.90, 67.73, 48.53, 45.11, 32.75, 28.43, 25.69,
24.93, 23.13, 22.29.

HRMS (ESI) calcd for C23H33sNOsNa* [(M+Na)*] 394.2352, found 394.2354.

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 5.6 min (major), 7.5 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = +9.82°; 93% ee, from (S)-L2.

QO

HN

~
Boc

tert-butyl (S)-(1-cyclopentyl-4-(naphthalen-2-yloxy)butyl)carbamate (47)
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Following GP-E2, 47 was obtained as white solid (49.8 mg, 65%, 97% ee).

'H NMR (400 MHz, Chloroform-d) & 7.80 — 7.69 (m, 3H), 7.46 — 7.39 (m, 1H), 7.37 —
7.29 (m, 1H), 7.18 — 7.09 (m, 2H), 4.37 (d, J = 9.8 Hz, 1H), 4.09 (t, J = 6.2 Hz, 2H),
3.63 — 3.38 (m, 1H), 2.02 — 1.92 (m, 1H), 1.91 — 1.78 (m, 3H), 1.78 — 1.69 (m, 2H),
1.66 — 1.59 (m, 2H), 1.57 — 1.49 (m, 2H), 1.49 — 1.40 (m, 10H), 1.31 — 1.22 (m, 2H).
13C NMR (101 MHz, Chloroform-d) § 156.98, 156.04, 134.58, 129.30, 128.88, 127.60,
126.71,126.28, 123.48, 118.95, 106.59, 78.89, 67.72, 54.32, 45.39, 31.30, 29.78, 28.81,
28.44, 25.85, 25.58, 25.25.

HRMS (ESI) calcd for C24HssNO3Na* [(M+Na)*] 406.2352, found 406.2358.

HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 6.1 min (major), 9.0 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -4.83°; 97% ee, from (S)-L2.

QL 00

HN

N
Boc

tert-butyl (S)-(1-cyclohexyl-4-(naphthalen-2-yloxy)butyl)carbamate (48)

Following GP-E2, 48 was obtained as white solid (33.4 mg, 42%, 97% ee).

'H NMR (500 MHz, Chloroform-d) & 7.78 — 7.68 (m, 3H), 7.46 — 7.40 (m, 1H), 7.36 —
7.30 (m, 1H), 7.17 — 7.10 (m, 2H), 4.38 (d, J = 9.9 Hz, 1H), 4.09 (t, J = 6.2 Hz, 2H),
3.56 — 3.35 (m, 1H), 1.99 — 1.81 (m, 2H), 1.80 — 1.70 (m, 4H), 1.70 — 1.60 (m, 2H),
1.52 — 1.41 (m, 10H), 1.42 — 1.33 (m, 1H), 1.29 — 1.18 (m, 2H), 1.18 — 0.94 (m, 3H).
13C NMR (101 MHz, Chloroform-d) § 156.96, 156.03, 134.58, 129.30, 128.88, 127.61,
126.71,126.29, 123.49, 118.94, 106.59, 78.90, 67.71, 54.87, 42.50, 29.65, 29.16, 28.45,
28.22,26.44, 26.29, 26.27, 26.10.

HRMS (ESI) calcd for C2sH3sNOsNa* [(M+Na)*] 420.2509, found 420.2516.

HPLC analysis: The ee was determined to be 98% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 6.3 min (major), 7.3 min (minor).
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[o]p (20.0 °C, ¢ = 1.0 in CHCls) = -4.99°; 98% ee, from (S)-L2.

oW s

HN

Ac

(S)-N-(1-cyclohexyl-4-(naphthalen-2-yloxy)butyl)acetamide (49)

Following GP-E2, 49 was obtained as white solid (33.9 mg, 50%, 86% ee).

'H NMR (500 MHz, Chloroform-d) & 7.79 — 7.68 (m, 3H), 7.46 — 7.40 (m, 1H), 7.35 —
7.30 (m, 1H), 7.16 — 7.10 (m, 2H), 5.41 (d, J = 9.5 Hz, 1H), 4.13 — 4.01 (m, 2H), 3.96
—3.84 (m, 1H), 2.00 (s, 3H), 1.93 — 1.63 (m, 8H), 1.55 — 1.45 (m, 1H), 1.44 — 1.35 (m,
1H), 1.28 — 0.95 (m, 5H).

13C NMR (101 MHz, Chloroform-d) § 169.96, 156.86, 134.56, 129.34, 128.89, 127.60,
126.72,126.34, 123.54, 118.85, 106.62, 67.52, 53.39, 42.14, 29.63, 28.70, 28.47, 26.40,
26.20, 26.01, 23.51.

HRMS (ESI) calcd for CaaH3oNO,* [(M+H)*] 340.2271, found 340.2271.

HPL C analysis: The ee was determined to be 86% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 3.5 min (minor), 4.3 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -2.83°; 86% ee, from (S)-L2.

BOC\N
NN

HN

N
Boc

tert-butyl (S)-4-(1-((tert-butoxycarbonyl)amino)-4-(naphthalen-2-
yloxy)butyl)piperidine-1-carboxylate (50)

Following GP-E2, 50 was obtained as colorless oil (51.8 mg, 52%, 92% ee).

IH NMR (500 MHz, Chloroform-d) & 7.77 — 7.70 (m, 3H), 7.45 — 7.40 (m, 1H), 7.35 —
7.29 (m, 1H), 7.16 — 7.10 (m, 2H), 4.38 (d, J = 9.8 Hz, 1H), 4.27 — 3.98 (m, 4H), 3.63
—3.49 (m, 1H), 2.64 (s, 2H), 1.99 — 1.91 (m, 1H), 1.89 — 1.82 (m, 1H), 1.81 — 1.74 (m,
1H), 1.73 — 1.59 (m, 3H), 1.55 — 1.40 (m, 19H), 1.31 — 1.18 (m, 2H).
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13C NMR (126 MHz, Chloroform-d) § 156.89, 155.98, 154.83, 134.59, 129.37, 128.96,
127.63, 126.72, 126.34, 123.57, 118.86, 106.70, 79.44, 79.27, 67.51, 54.17, 43.84,
41.14,29.07, 28.47, 28.43, 26.06.

HRMS (ESI) calcd for C29H42N20sNa* [(M+Na)*] 521.2986, found 521.3001.

HPL C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 20.5 min (major), 35.6 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCIl3) = -7.05°; 92% ee, from (S)-L2.

Me

RS (0]
Me . U
HN
“Boc

tert-butyl (S)-(2-methyl-9-(naphthalen-2-yloxy)nonan-3-yl)carbamate (51)

Following GP-E2, 51 was obtained as white solid (24.0 mg, 30%, 98% ee).

IH NMR (500 MHz, Chloroform-d) & 7.86 — 7.64 (m, 3H), 7.49 — 7.39 (m, 1H), 7.37 —
7.30 (m, 1H), 7.20 — 7.06 (m, 2H), 4.27 (d, J = 9.8 Hz, 1H), 4.07 (t, J = 6.5 Hz, 2H),
3.52 —3.28 (m, 1H), 1.94 — 1.79 (m, 2H), 1.78 — 1.68 (m, 1H), 1.61 — 1.31 (m, 16H),
1.31 — 1.22 (m, 1H), 0.90 (d, J = 6.8 Hz, 3H), 0.86 (d, J = 6.7 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 157.08, 156.05, 134.61, 129.29, 128.87, 127.62,
126.68, 126.27,123.44,119.02, 106.54, 78.79, 67.93, 55.48, 32.50, 32.10, 29.36, 29.20,
28.44, 26.19, 26.09, 19.17, 17.57.

HRMS (ESI) calcd for CasH37NO3Na* [(M+Na)*] 422.2665, found 422.2665.

HPL C analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 5.2 min (major), 5.6 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +1.89°; 98% ee, from (S)-L2.

Me Me HN_
Boc
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tert-butyl  ((4S,6S)-6,10-dimethyl-1-(naphthalen-2-yloxy)undec-9-en-4-yl)carbamate
(52)

Following GP-E2, 52 was obtained as colorless oil (57.1 mg, 63%, 98:2 d.r).

'H NMR (500 MHz, Chloroform-d) § 7.82 — 7.68 (m, 3H), 7.48 — 7.40 (m, 1H), 7.39 —
7.29 (m, 1H), 7.18 — 7.11 (m, 2H), 5.13 — 5.04 (m, 1H), 4.25 (d, J= 9.3 Hz, 1H), 4.09
(td, J=6.3,2.7 Hz, 2H), 3.83 — 3.59 (m, 1H), 2.08 — 1.82 (m, 4H), 1.65 (d, J=38.2 Hz,
6H), 1.58 — 1.43 (m, 11H), 1.42 — 1.35 (m, 1H), 1.42 — 1.11 (m, 4H), 1.01 — 0.84 (m,
3H).

13C NMR (101 MHz, Chloroform-d)d 156.94, 155.75, 134.57, 131.19, 129.30, 128.88,
127.60, 126.71, 126.28, 124.72, 123.48, 118.93, 106.56, 78.90, 67.72, 48.30, 43.25,
37.54,33.21,29.17, 28.42,25.77, 25.72, 25.48, 19.44, 17.68.

HRMS (ESI) calcd for C2sHaaNOs* [(M+H)*] 440.3159, found 440.3147.

HPL C analysis: The dr was determined to be 98:2 on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 12.6 min (major), 15.3 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCIl3) = +3.59°; 98:2 dr, from (S)-L2.

MeWO

Me Me HN_
Boc

tert-butyl ((4R,6S)-6,10-dimethyl-1-(naphthalen-2-yloxy)undec-9-en-4-yl)carbamate
(53)

Following GP-E2, 53 was obtained as colorless oil (51.7 mg, 57%, 3:97 d.r).

'H NMR (500 MHz, Chloroform-d) & 7.78 — 7.68 (m, 3H), 7.46 — 7.39 (m, 1H), 7.32
(t, J=7.5 Hz, 1H), 7.18 — 7.10 (m, 2H), 5.20 — 5.02 (m, 1H), 4.31 (d, J=9.2 Hz, 1H),
4.17 — 4.03 (m, 2H), 3.81 — 3.54 (m, 1H), 2.07 — 1.82 (m, 4H), 1.78 — 1.58 (m, 6H),
1.57-1.36 (m, 13H), 1.33 — 1.21 (m, 2H), 1.19 — 1.08 (m, 1H), 0.97 — 0.84 (m, 3H).
13C NMR (101 MHz, Chloroform-d) § 156.94, 155.57, 134.57,131.16, 129.31, 128.88,
127.61, 126.71, 126.29, 124.72, 123.49, 118.93, 106.58, 78.93, 67.71, 48.34, 43.33,

36.60, 32.21, 29.41, 28.43, 25.72, 25.60, 25.37, 19.83, 17.67.
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HRMS (ESI) calcd for C2sHa2NOs* [(M+H)*] 440.3159, found 440.3152.
HPLC analysis: The dr was determined to be 3:97 on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (R)-L2: 12.7 min (major), 15.4 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) =-5.67°; 3:97 dr, from (R)-L2.

Meﬁ\‘\\\/\o

HN
SAc

(R)-N-(5-(naphthalen-2-yloxy)pentan-2-yl)acetamide (54)

Following GP-E2, 54 was obtained as white solid (44.5 mg, 82%, 85% ee).

'H NMR (500 MHz, Chloroform-d) & 7.79 — 7.63 (m, 3H), 7.49 — 7.38 (m, 1H), 7.37 —
7.30 (m, 1H), 7.17 — 7.05 (m, 2H), 5.57 — 5.36 (m, 1H), 4.08 (t, J = 6.3 Hz, 3H), 1.97
(s, 3H), 1.87 (h, J=7.2 Hz, 2H), 1.67 (dtd, J= 16.7, 13.8, 6.7 Hz, 2H), 1.19 (d, J = 6.6
Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 169.58, 156.82, 134.55, 129.37, 128.91, 127.61,
126.72,126.35, 123.57, 118.83, 106.60, 67.47, 45.10, 33.50, 25.90, 23.54, 21.14.
HRMS (ESI) calcd for C17H21NOzNa* [(M+Na)*] 294.1464, found 294.1468.

HPL C analysis: The ee was determined to be 85% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 4.1 min (major), 4.7 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = +12.35°; 85% ee, from (S)-L2.

Meﬁﬁ\\\/\o

HN

~
Boc

tert-butyl (R)-(5-(naphthalen-2-yloxy)pentan-2-yl)carbamate (55)

Following GP-E2, 55 was obtained as white solid (45.5 mg, 69%, 88% ee).

IH NMR (500 MHz, Chloroform-d) & 7.78 — 7.70 (m, 3H), 7.47 — 7.41 (m, 1H), 7.35 —
7.31 (m, 1H), 7.17 — 7.11 (m, 2H), 4.43 (s, 1H), 4.14 — 4.04 (m, 2H), 3.75 (s, 1H), 1.95
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—1.85 (m, 2H), 1.70 — 1.58 (m, 2H), 1.46 (s, 9H), 1.18 (d, J = 6.6 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 156.92, 155.45, 134.58, 129.33, 128.92, 127.62,
126.71,126.31, 123.52,118.92, 106.60, 79.05, 67.65, 46.32, 33.90, 28.44, 25.92, 21.43.
HRMS (ESI) calcd for C20H27NOsNa* [(M+Na)*] 352.1883, found 352.1888.

HPL C analysis: The ee was determined to be 88% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 3.4 min (major), 3.8min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +3.72°; 88% ee, from (S)-L2.

\\\
C3H7/\‘ N \/\‘
HN OBz
“Cbz

(R)-5-(((benzyloxy)carbonyl)amino)nonyl benzoate (56)

Following GP-E2, 56 was obtained as colorless oil (47.7 mg, 60%, 91% ee).

IH NMR (500 MHz, Chloroform-d) & 8.08 — 7.98 (m, 2H), 7.58 — 7.51 (m, 1H), 7.48 —
7.39 (m, 2H), 7.39 — 7.28 (m, 5H), 5.16 — 5.03 (m, 2H), 4.51 (d, J = 9.3 Hz, 1H), 4.31
(t,J= 6.6 Hz, 2H), 3.71 — 3.54 (m, 1H), 1.87 — 1.70 (m, 2H), 1.61 — 1.40 (m, 5H), 1.39
—1.20 (m, 5H), 0.88 (t, J = 5.5 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 166.67, 156.16, 136.66, 132.85, 130.38, 129.54,
128.51, 128.33, 128.07, 128.05, 66.55, 64.77, 51.15, 35.19, 35.10, 28.59, 27.96, 22.61,
22.35, 14.03.

HRMS (ESI) calcd for CasH3:NOsNa* [(M+Na)*] 420.2145, found 420.2144.

HPLC analysis: The ee was determined to be 91% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 9.9 min (major), 13.1min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = -1.40°; 91% ee, from (S)-L2.

F

“ o)
C4Hg T :@
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SAc F

(R)-N-(1-(2,6-difluorophenoxy)decan-5-yl)acetamide (57)
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Following GP-E2, 57 was obtained as white solid (51.1 mg, 78%, 90% ee).

IH NMR (500 MHz, Chloroform-d) & 6.98 — 6.80 (m, 3H), 5.18 (d, J = 9.1 Hz, 1H),
4.18 — 4.05 (m, 2H), 3.97 — 3.87 (m, 1H), 1.98 (s, 3H), 1.82 — 1.69 (m, 2H), 1.59 — 1.44
(m, 4H), 1.37 — 1.18 (m, 8H), 0.87 (t, J = 6.6 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) & 169.96, 156.40 (dd, J = 247.9, 5.6 Hz), 135.84
(t, J=14.2 Hz), 122.74 (t, J = 9.4 Hz), 112.23 (dd, J = 17.2, 5.6 Hz), 74.51 (t, J = 3.0
Hz), 49.50, 35.20, 34.77, 31.87, 29.88, 25.67, 23.46, 22.67, 22.07, 14.12.

F NMR (471 MHz, Chloroform-d) & 128.37.

HRMS (ESI) calcd for CisHz7F2NO2Na* [(M+Na)*] 350.1902, found 350.1902.
HPL C analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 15.0 min (minor), 15.9min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +0.96°; 90% ee, from (S)-L2.

Ph\/\‘\\\\/\/o (0]
HN\B

oc

CF3

(S)-5-((tert-butoxycarbonyl)amino)-7-phenylheptyl 2-(trifluoromethyl)benzoate (58)
Following GP-E2, 58 was obtained as colorless oil (63.3 mg, 66%, 93% ee).

'H NMR (500 MHz, Chloroform-d) § 7.81 — 7.70 (m, 2H), 7.64 — 7.56 (m, 2H), 7.28
(d,J=7.7 Hz, 2H), 7.22 — 7.12 (m, 3H), 4.54 — 4.20 (m, 3H), 3.72 — 3.42 (m, 1H), 2.77
—2.55 (m, 2H), 1.84 — 1.72 (m, 3H), 1.69 — 1.60 (m, 1H), 1.59 — 1.49 (m, 2H), 1.47 —
1.37 (m, 11H).

13C NMR (101 MHz, Chloroform-d) § 167.00, 155.72, 141.98, 131.74, 131.43 (d, J =
2.4 Hz), 131.06, 130.16, 128.45 (q, J = 32.3 Hz), 128.39, 128.35, 126.64 (q, J = 5.4
Hz), 125.83, 123.39 (q, J =273.4 Hz), 79.04, 65.94, 50.36, 37.57, 35.29, 32.39, 28.39,
28.29,22.21.

F NMR (471 MHz, Chloroform-d) § 59.33.

HRMS (ESI) calcd for CosHs2FsNOsNa* [(M+Na)*] 502.2175, found 502.2184.

HPLC analysis: The ee was determined to be 93% on a CHIRALCEL OD-H column
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(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 7.3 min (major), 8.3min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -3.44°; 93% ee, from (S)-L2.

Ph \/\"\\\/\O)J\@
HN Boc
“Boc N~

H

(R)-4-((tert-butoxycarbonyl)amino)-6-phenylhexyl-4-((tert-butoxycarbonyl)amino-
benzoate (59)

Following GP-E2, 59 was obtained as white solid (61.5 mg, 60%, 92% ee).

IH NMR (500 MHz, Chloroform-d) § 7.96 (d, J = 8.8 Hz, 2H), 7.42 (d, J = 8.5 Hz, 2H),
7.28 (d, J = 7.7 Hz, 2H), 7.22 — 7.14 (m, 3H), 6.73 (s, 1H), 4.35 (d, J = 9.4 Hz, 1H),
4.29 (t, J = 6.5 Hz, 2H), 3.74 — 3.49 (m, 1H), 2.76 — 2.58 (m, 2H), 1.90 — 1.74 (m, 3H),
1.72 — 1.60 (m, 3H), 1.52 (s, 9H), 1.45 (s, 9H).

13C NMR (101 MHz, Chloroform-d) § 166.21, 155.70, 152.18, 142.68, 141.85, 130.85,
128.41, 128.35,125.88,124.51, 117.33,81.21, 79.18, 64.60, 50.35, 37.63, 32.40, 32.24,
28.42,28.27,25.37.

HRMS (ESI) calcd for CasHaoN206Na* [(M+Na)*] 535.2778, found 535.2792.

HPLC analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 5.8 min (major), 6.2min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = -6.59°; 92% ee, from (S)-L2.

RS (6]
Bn/\‘ U \©\
HN
“Boc CN

tert-butyl (S)-(9-(4-cyanophenoxy)-1-phenylnonan-3-yl)carbamate (60)

Following GP-E2, 60 was obtained as white solid (36.6 mg, 42%, 93% ee).

IH NMR (500 MHz, Chloroform-d) § 7.53 (d, J = 8.8 Hz, 2H), 7.25 — 7.22 (m, 2H),
7.18 — 7.12 (m, 3H), 6.89 (d, J = 8.8 Hz, 2H), 4.29 (d, J = 8.5 Hz, 1H), 3.95 (t, J = 6.5
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Hz, 2H), 3.68 — 3.40 (m, 1H), 2.72 — 2.56 (m, 2H), 1.80 — 1.72 (m, 3H), 1.66 — 1.57 (m,
1H), 1.49 — 1.40 (m, 12H), 1.39 — 1.28 (m, 5H).

13C NMR (126 MHz, Chloroform-d) § 162.72, 156.04, 142.37, 134.24, 128.68, 128.64,
126.12, 119.62, 115.47, 103.93, 79.29, 68.59, 50.75, 37.90, 35.95, 32.71, 29.43, 29.17,
28.73,26.17, 26.02.

HRMS (ESI) calcd for C27H36N203Na* [(M+Na)*] 459.2618, found 459.2617.

HPL C analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 15.3 min (minor), 15.9min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -4.02°; 93% ee, from (S)-L2.

R\
Bn/\‘ 0
HN )@H
> o) ~Cbz

Boc
(R)-4-((tert-butoxycarbonyl)amino)-6-phenylhexyl ((benzyloxy)carbonyl)glycinate
(61)
Following GP-E2, 61 was obtained as white solid (60.1 mg, 62%, 92% ee).
IH NMR (400 MHz, Chloroform-d) § 7.41 — 7.32 (m, 4H), 7.31 — 7.26 (m, 3H), 7.23 -
7.12 (m, 3H), 5.35 (s, 1H), 5.13 (s, 2H), 4.44 — 4.24 (m, 1H), 4.15 (s, 2H), 3.97 (d, J =
5.5 Hz, 2H), 3.72 — 3.42 (m, 1H), 2.77 — 2.51 (m, 2H), 1.85 — 1.54 (m, 5H), 1.45 (s,
9H), 1.31 — 1.22 (m, 1H).
13C NMR (101 MHz, Chloroform-d) § 170.01, 156.30, 155.72, 141.78, 136.22, 128.53,
128.42,128.34,128.19, 128.09, 125.90, 79.22, 67.06, 65.35, 50.14, 42.79, 37.67, 32.36,
32.20, 28.41, 25.04.
HRMS (ESI) calcd for C27H3sN20sNa™ [(M+Na)*] 507.2465, found 507.2468.
HPLC analysis: The ee was determined to be 92% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 7.0 min (major), 8.2min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -4.39°; 92% ee, from (S)-L2.
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(S)-5-((tert-butoxycarbonyl)amino)-7-phenylheptyl (1r,4S)-4-(4 chlorophenyl)
cyclohexane-1-carboxylate (62)

Following GP-E2, 62 was obtained as yellow oil (79.2 mg, 75%, 93% ee).

'H NMR (500 MHz, Chloroform-d) 8 7.31 — 7.27 (m, 2H), 7.26 — 7.23 (m, 2H), 7.21 —
7.16 (m, 3H), 7.12 (d, J = 8.2 Hz, 2H), 4.32 (d, J = 9.3 Hz, 1H), 4.12 — 4.02 (m, 2H),
3.69 — 3.45 (m, 1H), 2.75 — 2.58 (m, 2H), 2.55 — 2.44 (m, 1H), 2.37 — 2.28 (m, 1H),
2.14 — 2.04 (m, 2H), 1.99 — 1.89 (m, 2H), 1.85 — 1.74 (m, 1H), 1.69 — 1.61 (m, 3H),
1.60 — 1.52 (m, 3H), 1.48 — 1.38 (m, 14H).

13C NMR (126 MHz, Chloroform-d) § 175.88, 155.72, 145.28, 141.97, 131.63, 128.45,
128.39, 128.34, 128.09, 125.85, 79.03, 64.09, 50.37,42.97, 42.94, 37.59, 35.33, 33.21,
32.38,29.21, 28.53, 28.43, 22.31.

HRMS (ESI) calcd for C31H42CINOsNa* [(M+Na)*] 550.2694, found 550.2694.
HPL C analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 34.8 min (minor), 36.4min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -3.64°; 93% ee, from (S)-L2.

W (0]
Bn/\“ NN \’Hi;\F
HN
o

(6] Br
“Boc

(S)-5-((tert-butoxycarbonyl)amino)-7-phenylheptyl 2-bromo-3-fluorobenzoate (63)
Following GP-E2, 63 was obtained as yellow oil (63.0 mg, 62%, 91% ee).

'H NMR (500 MHz, Chloroform-d) § 7.59 — 7.47 (m, 1H), 7.36 — 7.30 (m, 1H), 7.30 —
7.26 (m, 2H), 7.25 — 7.22 (m, 1H), 7.21 — 7.13 (m, 3H), 4.45 — 4.22 (m, 3H), 3.71 —
3.45 (m, 1H), 2.76 — 2.56 (m, 2H), 1.86 — 1.72 (m, 3H), 1.70 — 1.58 (m, 2H), 1.57 —
1.50 (m, 2H), 1.47 — 1.39 (m, 10H).
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13C NMR (101 MHz, Chloroform-d) 8 165.59 (d, J= 2.9 Hz), 159.50 (d, J= 247.3 Hz),
155.72, 141.93, 134.69, 128.44 (d, J= 7.3 Hz), 128.41, 128.35, 126.46 (d, /= 3.3 Hz),
125.86, 118.99 (d, J = 23.5 Hz), 109.30 (d, J = 22.5 Hz), 79.11, 65.80, 50.34, 37.62,
35.35,32.40, 28.41, 28.41, 22.42.

19F NMR (376 MHz, Chloroform-d) 5 103.00 (dd, J = 8.1, 5.1 Hz).

HRMS (ESI) calcd for CasH31BrFNOsNa™ [(M+Na)*] 530.1312, found 530.1310.
HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 8.6 min (major), 10.4min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -2.99°; 91% ee, from (S)-L2.

\\\\/\/\/O (e}
Bn/\‘
HN

“Boc 72N

(S)-7-((tert-butoxycarbonyl)amino)-9-phenylnonyl thiophene-2-carboxylate (64)
Following GP-E2, 64 was obtained as yellow oil (52.6 mg, 59%, 91% ee).

IH NMR (500 MHz, Chloroform-d) & 7.79 (dd, J = 3.8, 1.3 Hz, 1H), 7.53 (dd, J = 5.0,
1.3 Hz, 1H), 7.28 (d, J = 7.7 Hz, 2H), 7.18 (d, J = 7.2 Hz, 3H), 7.13 — 7.06 (m, 1H),
4.33 (d, J = 9.4 Hz, 1H), 4.28 (t, J = 6.6 Hz, 2H), 3.68 — 3.44 (m, 1H), 2.73 — 2.58 (m,
2H), 1.81 — 1.71 (m, 3H), 1.67 — 1.59 (m, 1H), 1.51 — 1.43 (m, 10H), 1.43 — 1.31 (m,
7H).

13C NMR (101 MHz, Chloroform-d) § 162.33, 155.72, 142.11, 134.04, 133.25, 132.19,
128.36, 128.35, 127.70, 125.79, 78.96, 65.18, 50.50, 37.60, 35.61, 32.41, 29.12, 28.59,
28.43,25.89, 25.71.

HRMS (ESI) calcd for C2sH3sNOsSNa* [(M+Na)*] 468.2179, found 468.2192.
HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 8.4 min (minor), 9.0 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -4.13°; 91% ee, from (5)-L2.
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(S)-7-((tert-butoxycarbonyl)amino)-9-phenylnonyl furan-2-carboxylate (65)
Following GP-E2, 65 was obtained as yellow oil (53.3 mg, 62%, 93% ee).

'H NMR (400 MHz, Chloroform-d) & 7.56 (dd, J = 1.8, 0.8 Hz, 1H), 7.27 — 7.25 (m,
2H), 7.21 — 7.14 (m, 4H), 6.50 (dd, J = 3.5, 1.7 Hz, 1H), 4.28 (t, J = 6.7 Hz, 3H), 3.67
—3.40 (m, 1H), 2.75 — 2.55 (m, 2H), 1.80 — 1.70 (m, 3H), 1.67 — 1.58 (m, 1H), 1.52 —
1.43 (m, 10H), 1.41 — 1.28 (m, 7H).

13C NMR (126 MHz, Chloroform-d)  159.03, 155.90, 146.37, 145.05, 142.29, 128.56,
128.54, 125.99, 117.90, 111.96, 79.16, 65.17, 50.70, 37.77, 35.80, 32.59, 29.30, 28.79,
28.62,26.03, 25.89.

HRMS (ESI) calcd for C2sH3sNOsNa* [(M+Na)*] 452.2407, found 452.2413.

HPL C analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 8.8 min (minor), 9.6 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -4.52°; 93% ee, from (S)-L2.

—

NN
Bn/m\l

Ac
Boc

tert-butyl (S)-(7-(2-acetyl-1H-pyrrol-1-yl)-1-phenylheptan-3-yl)carbamate (66)
Following GP-E2, 66 was obtained as yellow oil (39.8 mg, 50%, 95% ee).

'H NMR (500 MHz, Chloroform-d) & 7.30 — 7.24 (m, 2H), 7.20 — 7.14 (m, 3H), 6.95
(dd, J=4.1, 1.7 Hz, 1H), 6.83 (t, J = 2.1 Hz, 1H), 6.11 (dd, J = 4.1, 2.5 Hz, 1H), 4.40
—4.20 (m, 3H), 3.66 — 3.42 (M, 1H), 2.72 — 2.57 (m, 2H), 2.42 (s, 3H), 1.79 — 1.68 (m,
3H), 1.67 — 1.59 (m, 1H), 1.52 — 1.43 (m, 10H), 1.42 — 1.30 (m, 3H).

13C NMR (126 MHz, Chloroform-d) 5 188.26, 155.71, 142.03, 130.20, 130.04, 128.38,
128.36, 125.81, 120.33, 107.96, 79.00, 50.50, 49.56, 37.58, 35.28, 32.39, 31.32, 28.44,
27.33,22.94.
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HRMS (ESI) calcd for C24H34N203Na*™ [(M+Na)*] 421.2461, found 421.2467.
HPLC analysis: The ee was determined to be 95% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 4.0 min (major), 4.3 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) =-1.23°; 95% ee, from (S)-L2.

WS ~_O 0.__0
Bn/D\I\Boc \@Z

Me
tert-butyl (S)-(7-((4-methyl-2-oxo0-2H-chromen-7-yl)oxy)-1-phenylheptan-3-yl)
carbamate (67)
Following GP-E2, 67 was obtained as yellow solid (63.3 mg, 68%, 92% ee).
IH NMR (500 MHz, Chloroform-d) & 7.48 (d, J = 8.8 Hz, 1H), 7.28 (d, J = 7.6 Hz, 2H),
7.22—-7.14 (m, 3H), 6.83 (dd, J=8.8,2.5Hz, 1H), 6.78 (d, J = 2.5 Hz, 1H), 6.14 - 6.11
(m, 1H), 4.32 (d, J = 9.4 Hz, 1H), 3.99 (dt, J = 6.4, 3.9 Hz, 2H), 3.74 — 3.49 (m, 1H),
2.76 — 2.58 (m, 2H), 2.39 (d, J = 1.2 Hz, 3H), 1.89 — 1.74 (m, 3H), 1.70 — 1.61 (m, 2H),
1.60 — 1.53 (M, 2H), 1.52 — 1.41 (m, 10H).
13C NMR (126 MHz, Chloroform-d) § 162.28, 161.53, 155.92, 155.41, 152.77, 142.12,
128.55, 128.51, 126.01, 125.64, 113.59, 112.76, 111.97, 101.49, 79.23, 68.50, 50.52,
37.74, 35.64, 32.58, 28.99, 28.59, 22.57, 18.82.
HRMS (ESI) calcd for C2sH3sNOsNa* [(M+Na)*] 488.2407, found 488.2417.
HPLC analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 10.0 min (major), 13.8 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) =-3.51°; 92% ee, from (S)-L2.
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Reductive Hydroalkylation of Enamides with Racemic a-

Haloboronates

General Procedure for Asymmetric Reductive Hydroalkylation of Enamides with

Racemic a-Haloboronates

General Procedure F1 (GP-F1): In the air, a 10 mL screw-cap test tube equipped with
a magnetic stirrer was charged with NiBrz(diglyme) (0.05 mmol, 10 mol%), ligand
(0.06 mmol, 12 mol%). The test tube was evacuated and backfilled with argon for three
times, then THF (2 mL) was added and the mixture was stirred at room temperature for
30 min.

Meanwhile, in the air, another 10 mL screw-cap test tube equipped with a magnetic
stirrer was charged with potassium fluoride (1.5 mmol, 3.0 equiv.) (if enamide or
racemic a-haloboronates is a solid, it was also added at this time). The test tube was
evacuated and backfilled with argon for three times. Next, the solution of the catalyst
(see above) was added in one portion via syringe, followed by the enamide (0.5 mmol,
1.0 equiv.) and racemic a-haloboronates (1.0 mmol, 2.0 equiv.). The resulting solution
was stirred for 2 min at 0 °C, DEMS (1.5 mmol, 3.0 equiv.) was added dropwise via
syringe and the solution was kept stirring for 5 min at 0 °C, then was stirred at 25 °C
for 30 h. The reaction mixture was diluted with H>O followed by extraction with EtOAc,
dried with anhydrous Na,SO4 and concentrated in vacuo. The residue was purified by

flash column chromatography on silica gel to give the target product.

General Procedure F2 (GP-F2): The procedure is the same as GP-F1, except for

reaction temperature: the reaction mixture was stirred at 40 °C for 30 h.

General Procedure F3 (GP-F3): General Procedure for Oxidation of p-
Aminoboronates. The -aminoboronates (0.2 mmol) was oxidized with NaBO3(4H>0)
(1.0 mmol, 5.0 equiv.) in THF/H>O (1:1; 2 mL) at room temperature for 5 h. The

reaction mixture was diluted with H2O followed by extraction with EtOAc, dried with
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anhydrous Na;SO4 and concentrated in vacuo. The residue was purified by flash column

chromatography on silica gel to give the target product.

Examples Described in Figure 5

1-((28,35)-1-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)heptan-2-
yl)pyrrolidin-2-one (83)

Following GP-F1, 83 was obtained as colorless oil (96.3 mg, 50% yield, 97% ee).

!H NMR (500 MHz, Chloroform-d) & 7.27 — 7.20 (m, 2H), 7.21 — 7.11 (m, 3H), 4.37
(td, J =10.0, 5.0 Hz, 1H), 3.26 (td, J = 8.8, 5.6 Hz, 1H), 3.17 (td, J = 8.7, 5.9 Hz, 1H),
3.11 (dd, J = 14.3, 4.9 Hz, 1H), 2.71 (dd, J = 14.2, 10.5 Hz, 1H), 2.24 — 2.13 (m, 1H),
2.11-199 (m, 1H), 1.88 — 1.74 (m, 1H), 1.76 — 1.64 (m, 1H), 1.58 — 1.43 (m, 2H),
1.43-1.37 (m, 1H), 1.36 — 1.24 (m, 4H), 1.22 (s, 12H), 0.88 (t, J = 6.8 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 174.80, 138.69, 129.02, 128.34, 126.35, 83.31,
54.58, 44.34, 37.68, 31.42, 28.63, 25.05, 24.99, 23.03, 18.27, 14.16.

1B NMR (128 MHz, Chloroform-d) & 33.62.

HRMS (ESI) calcd for C23sH37NO3B™ [(M+H)*] 386.2866, found 386.2871.

[a]p (20.0 T, ¢ =1.0in CHCI3) =-32.74< 97% ee, from (S,S)-L1.

HPLC analysis indicated 97% ee (compound 83-OH) after oxidation.

'H NMR analysis of crude B-aminoboronates (purified by flash column chromatogram-

phy) indicated 2.5:1 dr.(compound 83: compound 84).
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1-((2S,3R)-1-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)heptan-2-
yD)pyrrolidin-2-one (84)

Following GP-F1, 84 was obtained as colorless oil (38.5 mg, 20% yield, 97% ee).

!H NMR (500 MHz, Chloroform-d) § 7.26 — 7.19 (m, 2H), 7.19 — 7.10 (m, 3H), 4.48
(td, J = 11.3, 3.8 Hz, 1H), 3.24 — 3.02 (m, 2H), 2.90 (dd, J = 14.4, 4.0 Hz, 1H), 2.66
(dd, J =14.4,11.6 Hz, 1H), 2.22 (ddd, J = 16.3, 9.3, 6.7 Hz, 1H), 2.03 (ddd, J = 16.3,
9.4, 6.5 Hz, 1H), 1.87 — 1.76 (m, 1H), 1.74 — 1.63 (m, 1H), 1.46 — 1.31 (m, 4H), 1.27
(s,12H), 1.23 -1.12 (m, 3H), 0.85 (t, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) 6 175.27, 138.56, 128.77, 128.29, 126.35, 83.48,
53.64, 42.55, 38.85, 31.45, 31.17, 28.21, 27.60, 25.12, 24.83, 23.04, 18.38, 14.09.

1B NMR (160 MHz, Chloroform-d) & 34.10.

HRMS (ESI) calcd for C23H37NOsB* [(M+H)*] 386.2866, found 386.2871.

[a]p (20.0 €, ¢ = 1.0 in CHCIs) = 7.92< 97% ee, from (S,S)-L1.

HPLC analysis indicated 97% ee (compound 84-OH) after oxidation.

'H NMR analysis of crude B-aminoboronates (purified by flash column chromatogram-

phy) indicated 2.5:1 dr.(compound 83: compound 84).

OH

wme
N0

r

1-((25,35)-3-hydroxy-1-phenylheptan-2-yl)pyrrolidin-2-one (83-OH)

Following GP-F3, 83-OH was obtained as yellow oil (48.4 mg, 88% yield, 97% ce).
'H NMR (500 MHz, Chloroform-d) § 7.32 — 7.24 (m, 2H), 7.24 — 7.16 (m, 3H), 3.74
—3.58 (m, 2H), 3.24 (ddd, J = 9.8, 8.0, 5.6 Hz, 1H), 3.17 (dd, J = 13.9, 9.9 Hz, 1H),
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2.97 (dd, J = 13.9, 5.6 Hz, 2H), 2.41 — 2.24 (m, 2H), 1.97 — 1.68 (m, 2H), 1.53 — 1.37
(m, 3H), 1.35 — 1.25 (m, 3H), 0.88 (t, J = 7.1 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) & 176.71, 138.72, 129.12, 128.56, 126.56, 72.87,
61.87, 49.85, 35.16, 34.97, 31.71, 28.29, 22.81, 19.01, 14.16.

HRMS (ESI) calcd for C17H2sNO2Na* [(M+Na)*] 298.1783, found 298.1779.

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 11.4 min (minor), 13.3 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) = -67.54< 97% ee, from (S,S)-L1.

1-((2S,3R)-3-hydroxy-1-phenylheptan-2-yl)pyrrolidin-2-one (84-OH)

Following GP-F3, 84-OH was obtained as yellow oil (47.8 mg, 87% yield, 96% ce).
'H NMR (500 MHz, Chloroform-d) § 7.33 — 7.24 (m, 2H), 7.24 — 7.12 (m, 3H), 3.98 —
3.83(m, 1H), 3.59 (d, J = 11.6 Hz, 1H), 3.24 — 3.14 (m, 2H), 2.97 (dd, J = 14.3, 3.8 Hz,
1H), 2.78 — 2.67 (m, 1H), 2.37 — 2.23 (m, 2H), 1.84 — 1.69 (m, 2H), 1.65 — 1.55 (m,
1H), 1.56 — 1.45 (m, 2H), 1.42 — 1.29 (m, 3H), 0.92 (t, J = 6.9 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) 6 176.75, 139.11, 129.06, 128.60, 126.52, 74.19,
62.78, 49.66, 34.68, 31.92, 31.81, 28.50, 22.80, 18.93, 14.18.

HRMS (ESI) calcd for C17H2sNO2Na* [(M+Na)*] 298.1783, found 298.1777.

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 13.9 min (minor), 12.3 min (major).
[a]p (20.0 €, ¢ = 1.0 in CHCI3) = -60.32< 97% ee, from (S,S)-L1.
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1-((35,45)-4-hydroxy-1-phenyloctan-3-yl)pyrrolidin-2-one (85)
Following concatenation of GP-F1, direct oxidation with NaBO3(4H>O) (see GP-F3)
and purification, 85 was obtained as colorless oil (43.4 mg, 30% total yield, 94% ee).
'H NMR (500 MHz, Chloroform-d) § 7.31 — 7.24 (m, 2H), 7.23 — 7.15 (m, 3H), 3.75 —
3.66 (m, 1H), 3.66 — 3.58 (m, 1H), 3.53 — 3.43 (m, 1H), 3.39 — 3.29 (m, 1H), 2.67 (ddd,
J=13.9,9.4,6.4 Hz, 1H), 2.55 (ddd, J = 14.0, 9.5, 6.0 Hz, 1H), 2.40 (t, J = 7.9 Hz, 2H),
2.11-1.88 (m, 4H), 1.49 — 1.37 (m, 3H), 1.37 — 1.26 (m, 3H), 0.89 (t, J = 7.1 Hz, 3H).
13C NMR (101 MHz, Chloroform-d) § 176.92, 141.56, 128.57, 128.39, 126.15, 72.99,
58.10, 47.12, 34.66, 32.88, 31.66, 30.30, 28.11, 22.81, 18.84, 14.20.
HRMS (ESI) calcd for C1gH27NO2Na" [(M+Na)*] 312.1939, found 312.1936.
HPLC analysis: The ee was determined to be 94% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 7.1 min (minor), 11.1 min (major).

[a]p (20.0 T, ¢ = 1.0 in CHCI3) = -4.88< 94% ee, from (S,S)-L1.

'H NMR analysis of crude B-aminoboronates (purified by flash column chromatogram-

phy) indicated 2.7:1 dr.

Me

1-((3S,4R)-4-hydroxy-1-phenyloctan-3-yl)pyrrolidin-2-one (86)

Following concatenation of GP-F1, direct oxidation with NaBO3(4H>O) (see GP-F3)
and purification, 86 was obtained as colorless oil (15.9 mg, 11% total yield, 94% ee).
'H NMR (500 MHz, Chloroform-d) § 7.31 — 7.24 (m, 2H), 7.22 — 7.15 (m, 3H), 3.86 —
3.64 (m, 2H), 3.47 — 3.34 (m, 2H), 2.59 (td, J = 7.3, 6.3, 1.9 Hz, 2H), 2.39 (t, J = 8.1
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Hz, 2H), 2.15 — 2.04 (m, 1H), 2.04 — 1.83 (m, 3H), 1.50 — 1.38 (m, 3H), 1.37 — 1.23 (m,
3H), 0.88 (t, J = 7.1 Hz, 3H).

I3C NMR (101 MHz, Chloroform-d) § 176.48, 141.57, 128.56, 128.41, 126.17, 74.63,
58.19,46.72,34.36, 33.13, 31.67, 28.25, 27.57, 22.776, 18.81, 14.16.

HRMS (ESI) calcd for C1sH2zNO2Na* [(M+Na)*] 312.1939, found 312.1934.

HPLC analysis: The ee was determined to be 94% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.8 min (minor), 7.9 min (major).

[a]p (20.0 €, ¢ = 1.0 in CHCIs) = -1.79< 94% ee, from (S,S)-L 1.

"H NMR analysis of crude p-aminoboronates (purified by flash column chromatogram-

phy) indicated 2.7:1 dr.

OH

Me
\/\O/\N‘/'\/\O
)

4-((35.,45)-3-hydroxy-1-phenylnonan-4-yl)morpholin-3-one (87)
Following concatenation of GP-FL1, direct oxidation with NaBO3(4H20) (see GP-F3)
and purification, 87 was obtained as colorless oil (71.8 mg, 45% yield, 92% ee).
'H NMR (500 MHz, Chloroform-d) & 7.30 — 7.25 (m, 2H), 7.23 — 7.14 (m, 3H), 4.20
(s, 2H), 3.92 — 3.76 (m, 2H), 3.62 (s, 1H), 3.46 (ddd, J = 12.5, 6.2, 3.9 Hz, 1H), 3.27
(ddd, J =12.4,6.2, 3.8 Hz, 1H), 2.88 (ddd, J = 14.5, 9.2, 5.6 Hz, 1H), 2.70 (ddd, J =
13.7,9.1, 7.1 Hz, 1H), 1.89 — 1.54 (m, 4H), 1.39 — 1.13 (m, 7H), 0.87 (t, J = 6.8 Hz,
3H).
13C NMR (126 MHz, Chloroform-d) 6 168.36, 142.02, 128.57, 128.49, 125.94, 71.82,
68.06, 63.95, 36.78, 32.28, 31.70, 28.00, 25.98, 22.57, 14.07.
HRMS (ESI) calcd for C19H29NO3Na* [(M+Na)*] 342.2040, found 342.2049.
HPLC analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,5)-L1: 7.1 min (minor), 9.6 min (major).
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[a]p (20.0 T, ¢ = 1.0 in CHCI3) =-13.08< 92% ee, from (S,S)-L1.
"H NMR analysis of crude f-aminoboronates (purified by flash column chromatogram-

phy) indicated 4.1:1 dr.

W\H\/vMe
OYN

L
N-(4-methoxyphenyl)-N-((5S,6S5)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)undecan-6-yl)acetamide (88)
Following GP-F2, 88 was obtained as yellow oil (131.4 mg, 59% yield, 91% ee).
!H NMR (500 MHz, Chloroform-d) & 7.40 (s, 1H), 7.03 — 6.75 (m, 3H), 4.75 (td, J =
9.9, 3.4 Hz, 1H), 3.81 (s, 3H), 1.70 (s, 3H), 1.66 — 1.57 (m, 1H), 1.48 — 1.41 (m, 1H),
1.39-1.25 (m, 10H), 1.22 (s, 6H), 1.20 (s, 6H), 1.17 — 1.10 (m, 2H), 1.04 (td, J = 10.0,
3.5 Hz, 1H), 0.92 —0.78 (m, 6H).
13C NMR (126 MHz, Chloroform-d)  171.07, 159.07, 133.07, 131.05, 114.39, 82.90,
57.58, 55.52, 32.04, 31.62, 30.50, 28.63, 26.47, 25.12, 25.01, 23.80, 23.13, 22.73, 14.24,
14.16.
1B NMR (160 MHz, Chloroform-d) & 31.60.
HRMS (ESI) calcd for C2sHasNO4B™ [(M+H)*] 446.3442, found 446.3444.
[a]p (20.0 €, c=1.0in CHCI3) = 1.06< 91% ee, from (S,5)-L1.
HPLC analysis indicated 91% ee (compound 88-OH) after oxidation.
HPLC analysis of crude B-aminoalcohols (oxidized from crude B-aminoboronates)

indicated 6.6:1 dr.
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N-((55,695)-5-hydroxyundecan-6-yl)-N-(4-methoxyphenyl)acetamide (88-OH)
Following GP-F3, 88-OH was obtained as brown oil (54.9 mg, 82% yield, 91% ee).
!H NMR (400 MHz, Chloroform-d) & 7.26 (s, 1H), 7.07 (s, 1H), 6.91 (d, J = 9.1 Hz,
2H), 4.00 (s, 1H), 3.83 (s, 3H), 3.41 (s, 1H), 1.91 - 1.72 (m, 4H), 1.55 - 1.19 (m, 14H),
0.94 —0.80 (m, 6H).

13C NMR (101 MHz, Chloroform-d) & 173.54, 159.15, 129.77, 114.72, 71.86, 55.59,
35.37, 31.94, 28.72, 28.10, 26.60, 23.92, 22.93, 22.70, 14.24, 14.19.

HRMS (ESI) calcd for C20H3sNOs™ [(M+H)*] 336.2539, found 336.2529.

HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,5)-L1: 5.9 min (minor), 6.8 min (major).
[a]p (20.0 €, ¢ =1.0 in CHCI3) =-13.90< 91% ee, from (S,S)-L1.

N-(4-methoxyphenyl)-N-((2S,35)-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)octan-3-yl)acetamide (89)

Following GP-F1, 89 was obtained as yellow oil (94.8 mg, 47% yield, 99.6% ee, 5.5:1
dr).

Following GP-F2, 89 was obtained as yellow oil (137.2 mg, 68% yield, 93% ce, 7.8:1
dr).
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!H NMR (500 MHz, Chloroform-d) & 7.31 (s, 1H), 6.99 (s, 1H), 6.88 (d, J = 8.3 Hz,
2H), 4.58 (td, J = 9.4, 4.3 Hz, 1H), 3.79 (s, 3H), 1.70 (s, 3H), 1.66 — 1.56 (m, 1H), 1.42
—1.04 (m, 20H), 0.89 (d, J = 7.4 Hz, 3H), 0.84 (t, J = 6.8 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 171.11, 159.06, 133.17, 131.00, 114.38, 82.59,
59.12, 55.46, 31.97, 30.14, 26.35, 24.98, 24.85, 23.65, 22.65, 21.34, 14.17, 13.52.

1B NMR (160 MHz, Chloroform-d) & 30.40.

HRMS (ESI) calcd for C23sH3sNOsNaB™ [(M+Na)*] 426.2792, found 426.2789.

[a]p (20.0 €, ¢ = 1.0 in CHCI3) =-0.35< 93% ee, from (S,S)-L1.

HPLC analysis indicated 93% ee (compound 89-OH) after oxidation.

HPLC analysis of crude B-aminoalcohols (oxidized from crude B-aminoboronates)

indicated 5.5:1 dr.

N-((28,395)-2-hydroxyoctan-3-yl)-N-(4-methoxyphenyl)acetamide (89-OH)

Following GP-F3, 89-OH was obtained as yellow oil (46.9 mg, 80% yield, 93% ce).
'H NMR (400 MHz, Chloroform-d) & 7.26 (s, 1H), 7.06 (s, 1H), 6.94 — 6.79 (m, 2H),
4.08 (s, 1H), 3.81 (s, 3H), 3.65 — 3.52 (m, 1H), 1.80 (s, 3H), 1.45 — 1.34 (m, 3H), 1.33
—1.14 (m, 8H), 0.87 (t, J = 7.0 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 173.45, 159.10, 134.35, 129.89, 114.59, 67.83,
65.49, 55.48, 31.81, 28.62, 26.45, 23.73, 22.58, 21.83, 14.08.

HRMS (ESI) calcd for C17H27NO3sNa* [(M+Na)*] 316.1889, found 316.1889.

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.7 min (minor), 6.9 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHClz) =-9.62< 93% ee, from (S,S)-L1.
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1-((28,35)-3-hydroxy-1,5-diphenylpentan-2-yl)pyrrolidin-2-one (90)

Following concatenation of GP-FL1, direct oxidation with NaBO3(4H20) (see GP-F3)
and purification, 90 was obtained as white solid (50.1 mg, 31% total yield, 97% ee).
'H NMR (400 MHz, Chloroform-d) § 7.29 (dtd, J = 8.3, 3.7, 1.2 Hz, 4H), 7.25 - 7.15
(m, 6H), 3.69 (dt, J = 9.1, 3.9 Hz, 1H), 3.59 (dt, J = 9.9, 4.7 Hz, 1H), 3.34 — 3.14 (m,
2H), 3.06 — 2.80 (m, 3H), 2.69 (ddd, J = 13.6, 9.7, 6.8 Hz, 1H), 2.41 — 2.25 (m, 2H),
1.94 — 1.59 (m, 4H).

13C NMR (101 MHz, Chloroform-d) § 176.93, 142.25, 138.69, 129.18, 128.68, 128.65,
128.54, 126.68, 125.97, 72.30, 62.99, 50.60, 37.45, 35.17, 32.57, 31.80, 19.03.
HRMS (ESI) calcd for CaiH2sNO2Na* [(M+Na)*] 346.1783, found 346.1784.

HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 10.9 min (minor), 13.1 min (major).

[a]p (20.0 T, ¢ =1.0in CHCI3) =-7.26< 97% ee, from (S,S)-L1.

'H NMR analysis of crude B-aminoboronates (purified by flash column chromatogram-

phy) indicated 2.6:1 dr.

1-((2S,3R)-3-hydroxy-1,5-diphenylpentan-2-yl)pyrrolidin-2-one (91)

Following concatenation of GP-F1, direct oxidation with NaBO3(4H20) (see GP-F3)
and purification, 91 was obtained as white glue (19.4 mg, 12% total yield, 98% ee).
'"H NMR (400 MHz, Chloroform-d) & 7.34 — 7.11 (m, 10H), 3.94 (d, /= 9.0 Hz, 1H),
3.55(d,J=10.9 Hz, 1H), 3.28 —3.09 (m, 2H), 3.04 — 2.86 (m, 2H), 2.71 (ddd, J=13.7,

9.0, 7.0 Hz, 1H), 2.66 — 2.55 (m, 1H), 2.30 (t, J = 8.0 Hz, 2H), 2.07 — 1.88 (m, 1H),
Sg90



1.86 — 1.63 (m, 3H).
13C NMR (101 MHz, Chloroform-d) § 176.94, 142.01, 138.94, 129.07, 128.71, 128.65,
128.60, 126.59, 126.07, 73.39, 63.29, 49.91, 36.81, 32.60, 31.94, 18.93.

HRMS (ESI) calcd for C21H2sNO2Na* [(M+Na)*] 346.1783, found 346.1778.

HPL C analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 12.3 min (minor), 10.9 min (major).

[a]p (20.0 <C, ¢ = 1.0 in CHCl3) =-33.54< 98% ee, from (S,S)-L1.

"H NMR analysis of crude f-aminoboronates (purified by flash column chromatogram-

phy) indicated 2.6:1 dr.

Me Me

1-((2S,3S)-5-methyl-1-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-
2-yl)pyrrolidin-2-one (92)

Following GP-F1, 92 was obtained as colorless oil (113.7 mg, 59% yield, 98% ee).

'H NMR (500 MHz, Chloroform-d) & 7.26 — 7.19 (m, 2H), 7.20 — 7.10 (m, 3H), 4.37
(ddd, J =10.5, 9.0, 5.0 Hz, 1H), 3.30 (td, J = 8.8, 5.3 Hz, 1H), 3.17 (td, J = 8.8, 6.0 Hz,
1H), 3.11 (dd, J = 14.3, 5.0 Hz, 1H), 2.68 (dd, J = 14.3, 10.5 Hz, 1H), 2.15 (ddd, J =
16.2, 9.4, 6.3 Hz, 1H), 2.02 (ddd, J = 16.6, 9.6, 6.9 Hz, 1H), 1.87 — 1.74 (m, 1H), 1.76
—1.63 (m, 1H), 1.62 — 1.40 (m, 3H), 1.29 — 1.17 (m, 13H), 0.88 (s, 3H), 0.86 (s, 3H).
13C NMR (101 MHz, Chloroform-d) & 174.54, 138.72, 128.98, 128.26, 126.26, 83.23,
54.42, 43.83, 38.30, 37.75, 31.37, 27.68, 26.39, 25.04, 25.02, 23.88, 22.03, 18.21.

1B NMR (128 MHz, Chloroform-d) & 32.69.

HRMS (ESI) calcd for C23sH3sNO3sBNa* [(M+Na)*] 408.2686, found 408.2694.

[a]p (20.0 €, ¢ = 1.0 in CHCI3) = -35.70< 98% ee, from (S,S)-L 1.

HPLC analysis indicated 98% ee (compound 95) after oxidation.
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"H NMR analysis of crude p-aminoboronates (purified by flash column chromatograp-

hy) indicated 4.2:1 dr.(compound 92: compound 93).

1-((2S,3R)-5-methyl-1-phenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)hexan-
2-yl)pyrrolidin-2-one (93)

Following GP-F1, 93 was obtained as yellow oil (26.9 mg, 14% yield, 98% ee¢).

'H NMR (500 MHz, Chloroform-d) & 7.27 — 7.20 (m, 2H), 7.19 — 7.12 (m, 3H), 4.48
(td, J = 11.4, 4.0 Hz, 1H), 3.20 — 3.03 (m, 2H), 2.88 (dd, J = 14.4, 4.0 Hz, 1H), 2.69
(dd, J =145, 11.6 Hz, 1H), 2.24 (ddd, J = 16.3, 9.2, 6.7 Hz, 1H), 2.04 (ddd, J = 16.3,
9.4,6.4 Hz, 1H), 1.88 — 1.76 (m, 1H), 1.75 - 1.63 (m, 1H), 1.58 — 1.45 (m, 2H), 1.44 —
1.35 (m, 1H), 1.34 - 1.17 (m, 13H), 0.87 (dd, J = 6.5, 5.0 Hz, 6H).

13C NMR (101 MHz, Chloroform-d) § 175.38, 138.50, 128.80, 128.36, 126.42, 83.52,
53.85, 42.36, 38.94, 38.06, 31.49, 27.76, 25.89, 25.19, 24.90, 24.41, 21.84, 18.45.

1B NMR (128 MHz, Chloroform-d) & 33.03.

HRMS (ESI) calcd for C23sH37NO3B* [(M+H)*] 386.2866, found 386.2864.

[a]p (20.0 T, ¢ = 1.0 in CHCl3) = 11.67< 98% ee, from (S,S)-L1.

HPLC analysis indicated 98% ee (compound 93-OH) after oxidation.

'H NMR analysis of crude B-aminoboronates (purified by flash column chromatograp-

hy) indicated 4.2:1 dr.(compound 92: compound 93).

OH Me

©/\‘/'\)\Me
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1-((28,3S5)-3-hydroxy-5-methyl-1-phenylhexan-2-yl)pyrrolidin-2-one (95)

So2



Following GP-F3, 95 was obtained as white glue (48.4 mg, 88% yield, 98% ce).

'H NMR (500 MHz, Chloroform-d) & 7.30 — 7.25 (m, 2H), 7.23 — 7.17 (m, 3H), 3.75
(dt, J = 9.5, 3.9 Hz, 1H), 3.60 (dt, J = 9.9, 4.5 Hz, 1H), 3.28 — 3.15 (m, 2H), 2.97 (dd,
J =139, 5.4 Hz, 1H), 2.90 (g, J = 8.1 Hz, 1H), 2.40 — 2.25 (m, 2H), 1.90 — 1.73 (m,
3H), 1.41 (ddd, J = 14.2, 9.5, 5.1 Hz, 1H), 1.14 (ddd, J = 13.7, 8.8, 3.7 Hz, 1H), 0.91
(d, J = 6.6 Hz, 3H), 0.89 (d, J = 6.6 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 176.75, 138.78, 129.12, 128.59, 126.59, 70.97,
62.66, 50.12, 44.36, 35.24, 31.76, 24.67, 23.73, 22.15, 19.04.

HRMS (ESI) calcd for C17H2sNO2Na* [(M+Na)*] 298.1783, found 298.1778.

HPL C analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.9 min (minor), 7.3 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-80.20< 98% ee, from (S,S)-L1.

Me

1-((2S,3R)-3-hydroxy-5-methyl-1-phenylhexan-2-yl)pyrrolidin-2-one (93-OH)
Following GP-F3, 93-OH was obtained as white solid (49.0 mg, 89% yield, 98% ee¢).
'H NMR (500 MHz, Chloroform-d) & 7.30 — 7.26 (m, 2H), 7.24 — 7.14 (m, 3H), 4.45
(s, 1H), 4.07 — 3.94 (m, 1H), 3.63 — 3.50 (m, 1H), 3.26 — 3.13 (m, 2H), 2.97 (dd, J =
14.3, 3.9 Hz, 1H), 2.70 (ddd, J = 9.6, 8.3, 6.1 Hz, 1H), 2.36 — 2.26 (m, 2H), 1.90 — 1.70
(m, 4H), 1.64 — 1.54 (m, 1H), 0.96 (d, J = 6.7 Hz, 3H), 0.94 (d, J = 6.6 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) 6 176.82, 139.14, 129.10, 128.63, 126.55, 72.12,
63.37, 49.80, 44.07, 31.92, 31.89, 24.91, 23.70, 22.02, 18.95.

HRMS (ESI) calcd for C17H2sNO2Na* [(M+Na)*] 298.1783, found 298.1780.

HPLC analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 8.6 min (minor), 7.8 min (major).
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[o]o (20.0 T, ¢ = 1.0 in CHCls) = -41.10° 98% ee, from (S,S)-L1.

<
)
<
)

N-(4-methoxyphenyl)-N-((4S,5S)-2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)decan-5-yl)acetamide (94)

Following GP-F2, 94 was obtained as yellow oil (149.2 mg, 67% yield, 92% ee).

'H NMR (500 MHz, Chloroform-d) & 7.43 (s, 1H), 7.07 — 6.86 (m, 3H), 4.64 (td, J =
9.6, 4.0 Hz, 1H), 3.82 (s, 3H), 1.72 (s, 3H), 1.70 — 1.62 (m, 1H), 1.57 — 1.43 (m, 2H),
1.39 — 1.24 (m, 6H), 1.22 (s, 6H), 1.19 (s, 6H), 1.18 — 1.10 (m, 2H), 1.09 — 1.01 (m,
1H), 0.90 — 0.83 (m, 6H), 0.80 (d, J = 6.3 Hz, 3H).

13C NMR (126 MHz, Chloroform-d)  171.16, 159.08, 133.20, 131.01, 114.41, 82.76,
58.55, 55.50, 38.41, 31.98, 30.57, 27.69, 26.47, 25.11, 25.01, 23.86, 23.80, 22.70, 22.14,
14.22.

1B NMR (160 MHz, Chloroform-d) & 30.51.

HRMS (ESI) calcd for C2sHasNO4B™ [(M+H)*] 446.3442, found 446.3452.

[a]p (20.0 <€, ¢ = 1.0 in CHCI3) = -0.14< 92% ee, from (S,S)-L1.

HPLC analysis indicated 92% ee (compound 94-OH) after oxidation.

"H NMR analysis indicated 8.3:1 dr.

HPLC analysis of crude B-aminoalcohols (oxidized from crude B-aminoboronates)

indicated 8.3:1 dr.

N-((4S,55)-4-hydroxy-2-methyldecan-5-yl)-N-(4-methoxyphenyl)acetamide (94-OH)
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Following GP-F3, 94 was obtained as yellow oil (53.6 mg, 80% yield, 92% ee).

IH NMR (500 MHz, Chloroform-d) § 7.26 (s, 1H), 7.08 (s, 1H), 6.95 — 6.87 (m, 2H),
3.93 (s, 1H), 3.83 (s, 3H), 3.52 (s, 1H), 1.95 — 1.85 (m, 1H), 1.81 (s, 3H), 1.56 — 1.18
(m, 10H), 0.94 (d, J = 6.7 Hz, 3H), 0.90 — 0.84 (m, 6H).

13C NMR (126 MHz, Chloroform-d) & 173.51, 159.16, 129.70, 114.76, 69.93, 55.60,
45.04, 31.96, 28.82, 26.66, 24.71, 24.13, 23.94, 22.71, 21.83, 14.19.

HRMS (ESI) calcd for C20H33NOsNa* [(M+Na)*] 358.2342, found 358.2350.

HPL C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.4 min (minor), 5.8 min (major).
[a]p (20.0 T, ¢ =1.0in CHCI3) =-16.79< 97% ee, from (S,S)-L1.

1-((2S,3R)-3-chloro-5-methyl-1-phenylhexan-2-yl)pyrrolidin-2-one (96)

According to the reported literature!'*!, 96 was obtained form 92-OH as yellow oil (49.8
mg, 85% yield, 97% ee).

Triphenylphosphine (57.6 mg, 0.22 mmol) and 92-OH (55.4 mg, 0.20 mmol) were
stirred in CCl4 (2 mL) in a pressure tube at 100 °C for 2 h. The reaction mixture was
cooled to room temperature, the solvent was removed and the residue was purified by
flash column chromatography on silica gel to give the target product.

'H NMR (500 MHz, Chloroform-d) & 7.33 — 7.24 (m, 2H), 7.23 — 7.15 (m, 3H), 4.47
(ddd, J=11.1,6.2, 4.2 Hz, 1H), 4.21 (ddd, J = 10.8, 6.1, 3.4 Hz, 1H), 3.37 — 3.27 (m,
2H), 3.29 — 3.19 (m, 1H), 2.99 (dd, J = 15.0, 11.6 Hz, 1H), 2.26 (ddd, J = 16.4, 9.4, 6.8
Hz, 1H), 2.11 (ddd, J = 16.5, 9.4, 6.5 Hz, 1H), 2.03 - 1.90 (m, 1H), 1.92 - 1.79 (m, 1H),
1.77-1.63 (m, 2H), 1.49 (ddd, J = 14.2, 9.6, 3.4 Hz, 1H), 0.97 (d, J = 6.7 Hz, 3H), 0.91
(d, J=6.6 Hz, 3H).
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13C NMR (126 MHz, Chloroform-d) & 175.52, 137.70, 128.66, 128.60, 126.63, 63.76,
57.31, 45.17, 44.50, 33.53, 31.17, 25.27, 23.41, 21.06, 18.81.

HRMS (ESI) calcd for C17H2sNOCI* [(M+H)*] 294.1625, found 294.1624.

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 4.9 min (minor), 5.7 min (major).
[a]p (20.0 T, ¢ =1.0in CHCIz) = 11.12< 97% ee, from (S,S)-L1.

Me
Ph

r

1-((28,35)-3-(furan-2-yl)-1-phenylheptan-2-yl)pyrrolidin-2-one (97)

Following the modified methods in the reported literature!'>), 97 was obtained from 83
as pale-yellow oil (32.5 mg, 50% yield, 97% ee).

Under argon protection, a Schlenk tube was charged with furan (0.25 mmol, 1.25
equiv.). The solution was diluted with 1 mL THF. The flask was capped, removed from
the box, and cooled to -78 °C. A solution of nBuLi (0.25 mmol, 1.25 equiv.) was added
dropwise. The resulting mixture was warmed to rt and stirred for 1 h. Then the solution
of 1b (0.20 mmol) in THF (1 mL) was added dropwise to the solution of lithiated furan
at -78 °C. After 1 h at -78 °C, the resulting solution was added dropwise to a solution
of NBS (71 mg, 2 equiv.) in THF (1 mL). After stirring at -78 °C for 1 h, a 20% aqueous
solution of Na2S>03 was added. The mixture was warmed to rt and extracted with ethyl
acetate (15 mL) twice. The combined organic layers were combined, dried over Na>SOs,
and concentrated in vacuo. The residue was purified by flash column chromatography
on silica gel to give the target product.

'H NMR (500 MHz, Chloroform-d) § 7.32 (d, J = 1.8 Hz, 1H), 7.30 — 7.23 (m, 2H),
7.23—-7.14 (m, 3H), 6.28 (dd, J = 3.2, 1.9 Hz, 1H), 6.09 (d, J = 3.2 Hz, 1H), 4.31 (s,
1H), 3.15 (td, J = 8.8, 5.1 Hz, 1H), 3.09 (dd, J = 14.2, 5.0 Hz, 1H), 2.94 (dd, J = 14.3,
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10.9 Hz, 1H), 2.88 — 2.81 (m, 1H), 2.76 — 2.67 (m, 1H), 2.11 — 1.94 (m, 2H), 1.82 —
1.72 (m, 2H), 1.63 — 1.49 (m, 2H), 1.38 — 1.08 (m, 4H), 0.85 (t, J = 7.1 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 175.22, 155.81, 141.00, 138.58, 128.91, 128.49,
126.47, 110.27, 106.99, 57.08, 45.47, 42.01, 36.49, 31.55, 31.02, 29.70, 22.75, 18.83,
14.14.

HRMS (ESI) calcd for C21H27NO2Na* [(M+Na)*] 348.1939, found 348.1937.

HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.7 min (minor), 7.3 min (major).
[a]p (20.0 <€, ¢ = 1.0 in CHCI3) =-29.50< 97% ee, from (S,S)-L1.

1-((25,35)-3-(hydroxymethyl)-1-phenylheptan-2-yl)pyrrolidin-2-one (98)

According to the reported literaturel*®l, 98 was obtained from 83 as pale-yellow oil (46.3
mg, 80% yield, 97% ee).

Under argon protection, a Schlenk tube was charged with 83 (0.20 mmol, 1.0 equiv.),
dibromomethane (0.5 mmol, 2.5 equiv.) and THF (2 mL). The flask was capped and
cooled to -78 °C. A solution of nBuLi (0.44 mmol, 2.5 M in hexanes, 2.2 equiv.) was
added dropwise. The resulting mixture was allowed to stir for 10 min, warmed to rt and
stirred for an additional 2 h. The reaction mixture was cooled to 0 °C, and a premixed
solution of NaOH (2 M, aq.)/30% H>O> (2:1, 3 mL) was added dropwise. The resulting
solution was warmed to rt and allowed to stir for 3 h before being quenched with water
(10 mL). The mixture was extracted with ethyl acetate (15 mL) twice. The organic
layers were combined, dried over Na>SO4 and concentrated in vacuo. The residue was
purified by flash column chromatography on silica gel to give the target product.

'H NMR (500 MHz, Chloroform-d) & 7.30 — 7.22 (m, 2H), 7.20 — 7.10 (m, 3H), 4.39
(td, J =11.8, 3.8 Hz, 1H), 3.58 (dd, J = 12.2, 2.4 Hz, 1H), 3.40 (dd, J = 12.3, 2.4 Hz,
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1H), 3.27 - 3.15 (m, 2H), 3.07 (td, J = 8.9, 6.3 Hz, 1H), 2.89 (s, 1H), 2.70 (dd, J = 15.1,
12.1 Hz, 1H), 2.29 (ddd, J = 16.6, 9.3, 7.0 Hz, 1H), 2.14 (ddd, J = 16.6, 9.5, 6.2 Hz,
1H), 1.92 — 1.77 (m, 1H), 1.72 — 1.57 (m, 2H), 1.59 — 1.46 (m, 2H), 1.48 — 1.38 (m,
1H), 1.41 — 1.26 (m, 3H), 0.92 (t, J = 7.0 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 176.95, 138.27, 128.61, 128.25, 126.49, 60.71,
52.65, 43.57, 42.62, 35.61, 31.08, 29.79, 27.88, 23.16, 18.42, 14.18.

HRMS (ESI) calcd for C1sH27NO2Na* [(M+Na)*] 312.1939, found 312.1935.

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 4.0 min (minor), 5.1 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) = 0.89< 97% ee, from (S,S)-L1.

/O
Me
Ph

r

(8)-2-((S)-1-(2-oxopyrrolidin-1-yl)-2-phenylethyl)hexanal (99)

According to the reported literature®l, 99 was obtained as yellow oil (34.4 mg, 60%
yield, 97% ee).

Under argon protection, a Schlenk tube was charged with dichloromethane (1.0 mmol,
5 equiv.) and THF (7.5 mL). The flask was capped and cooled to -78 °C. A solution of
nBuLi (0.9 mmol, 2.5 M in hexanes, 4.5 equiv.) was added dropwise. The resulting
mixture was allowed to stir for 45 min. A solution of 83 (0.2 mmol, 1.0 equiv.) in THF
(2.5 mL) was added to the solution of Cl,CHLIi at —78 °C, and the resulting mixture was
stirred at —30 °C for 45 min. Next, ZnCl> (1.0 mmol, 5.0 equiv.; the addition of ZnCI2
leads to a cleaner reaction) was added, and then the mixture was stirred at room
temperature for 2 h. Water (pH = 7, phosphate buffer; 5 mL) and NaBO3(4H-O) (1.0
mmol, 5.0 equiv.) were added, and the suspension was stirred at room temperature for
4 h. The mixture was extracted with ethyl acetate (15 mL) twice. The organic layers

were combined, dried over Na;SO4 and concentrated in vacuo. The residue was purified
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by flash column chromatography on silica gel to give the target product.

'H NMR (400 MHz, Chloroform-d) § 9.49 (d, J = 4.7 Hz, 1H), 7.28 (d, ] = 106.4 Hz,
2H), 7.23 — 7.15 (m, 3H), 4.64 — 4.52 (m, 1H), 3.23 — 3.02 (m, 3H), 2.86 — 2.74 (m,
1H), 2.70 — 2.59 (m, 1H), 2.27 — 2.12 (m, 1H), 2.11 — 2.00 (m, 1H), 1.84 — 1.59 (m,
4H), 1.47 — 1.27 (m, 4H), 0.90 (t, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 203.54, 175.59, 137.24, 128.77, 128.66, 126.86,
55.36, 52.37, 44.34, 35.73, 31.16, 29.26, 27.14, 22.83, 18.47, 13.95.

HRMS (ESI) calcd for C1gH26NO2* [(M+Na)*] 288.1964, found 288.1963.

HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 10.6 min (minor), 11.2 min (major).
[a]p (20.0 <€, ¢ = 1.0 in CHCl3) = -48.93< 97% ee, from (S,S)-L1.
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Supplementary Note 1

Synthetic Transformations of Enamide/Enecarbamate Reductive

Hydroalkylation Products

Examples Described in Figure 6

NHBoc

Ph Me

tert-butyl (S)-(1-phenylhexan-3-yl)carbamate (100-Boc)

Following GP-E2, from enecarbamate (Z)-68 and alkyl halide 101, 100-Boc was
obtained as white solid (43.2 mg, 78%, 90% ee).

Following GP-E2, from enecarbamate (Z)-102 and alkyl halide 103, 100-Boc was
obtained as white solid (32.2 mg, 58%, 91% ee).

IH NMR (500 MHz, Chloroform-d) & 7.29 — 7.25 (m, 2H), 7.18 (d, J = 7.6 Hz, 3H),
431 (s, 1H), 3.69 — 3.49 (m, 1H), 2.74 — 2.57 (m, 2H), 1.83 — 1.72 (m, 1H), 1.68 — 1.57
(m, 1H), 1.48 — 1.44 (m, 10H), 1.44 — 1.22 (m, 3H), 0.90 (t, J = 6.9 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) & 155.75, 142.18, 128.37, 125.78, 78.90, 50.41,
37.93,37.63, 32.40, 28.45, 19.07, 14.01.

HRMS (ESI) calcd for C17H27NO2Na * [(M+Na)*] 300.1934, found 300.1936.

HPLC analysis: The ee was determined to be 90% & 91% on a CHIRALPAK AD-H

column (10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound
obtained using (S)-L2 & (R)-L2: 4.3 min (minor), 4.6 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = -7.90°; 90% ee, from (S)-L2.

Ph/\/'\/\ Me

(S)-1-phenylhexan-3-amine (100)

According to the reported literature!!”], from (£)-68 and 101, 100 was obtained as white
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solid (39.7 mg, 92%, 88% ee).

According to the reported literature!!”), from (Z)-102 and 103, 100 was obtained as
white solid (29.3 mg, 91%, 91% ee).

'H NMR (400 MHz, Chloroform-d) § 7.31 — 7.26 (m, 2H), 7.23 — 7.15 (m, 3H), 2.82 —
2.69 (m, 2H), 2.62 (ddd, J = 13.7, 10.3, 6.1 Hz, 1H), 1.80 — 1.70 (m, 1H), 1.64 — 1.53
(m, 3H), 1.47 — 1.38 (m, 2H), 1.35 — 1.26 (m, 2H), 0.92 (t, J = 6.9 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 142.40, 128.35, 128.34, 125.73, 50.59, 40.25,
39.76, 32.58, 19.23, 14.20.

HRMS (ESI) calcd for C12HaoN* [(M+H)*] 178.1590, found 178.1592.

HPLC analysis: The ee was determined by the product of 100 with (Boc).O and EtzN

to be 88% & 91% on a CHIRALPAK AD-H column (10% iPrOH in hexane, 1.0
mL/min, 40 °C); retention times for compound obtained using (S)-L2 & (R)-L2: 4.3
min (major), 4.6 min (minor).

[o]p (20.0 °C, ¢ = 1.0 in CHCls) = +7.81°; 88% ee, from (S)-L2.

Me w

NHBoc o]
tert-butyl (R)-(8-chlorooctan-4-yl)carbamate (106)
Following GP-E2, 106 was obtained as colorless oil (36.9mg, 70%, 91% ee).
'H NMR (500 MHz, Chloroform-d) & 4.25 (d, J = 9.4 Hz, 1H), 3.64 — 3.38 (m, 3H),
1.84 —1.69 (m, 2H), 1.53 — 1.38 (m, 13H), 1.38 — 1.26 (m, 4H), 0.93 — 0.86 (m, 3H).
13C NMR (126 MHz, Chloroform-d) § 155.77, 78.94, 50.18, 44.98,37.76, 34.88, 32.44,
28.43,23.19, 19.12, 14.02.
HRMS (ESI) calcd for C13H26CINO2Na* [(M+Na)*] 286.1544, found 286.1542.
HPLC analysis: The ee was determined by the product of 106 with Nal to be 91% on

a CHIRALPAK AD-H column (8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention
times for compound obtained using (S)-L2: 5.3 min (major), 5.6 min (minor).

[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +4.60°; 91% ee, from (S)-L2.
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BnO
NHBoc Cl

tert-butyl (S)-(1-(benzyloxy)-8-chlorooctan-4-yl)carbamate (107)

Following GP-E2, 107 was obtained as colorless oil (45.1mg, 62%, 89% ee).

IH NMR (500 MHz, Chloroform-d) & 7.37 — 7.31 (m, 4H), 7.30 — 7.26 (m, 1H), 4.49
(s, 2H), 4.33 (d, J= 9.0 Hz, 1H), 3.62 — 3.42 (m, 5H), 1.83 — 1.72 (m, 2H), 1.70 — 1.55
(m, 3H), 1.54 — 1.31 (m, 14H).

13C NMR (126 MHz, Chloroform-d) & 155.77, 138.52, 128.37, 127.65, 127.55, 79.01,
72.94,70.08, 50.22, 44.93, 34.96, 32.38, 32.12, 28.43, 26.21, 23.21.

HRMS (ESI) calcd for C20H32CINO3zNa* [(M+Na)*] 392.1963, found 392.1967.
HPL C analysis: The ee was determined to be 89% on a CHIRALCEL OD-H column

(5% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 7.0 min (major), 7.7 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +0.79°; 89% ee, from (S)-L2.

I|300

@‘\\\\/Me

tert-butyl (R)-2-propylpiperidine-1-carboxylate (108)

According to the reported literature!'®], 108 was obtained from 106 as colorless oil (29.1
mg, 64%).

'H NMR (500 MHz, Chloroform-d) & 4.19 (d, J = 8.8 Hz, 1H), 3.95 (d, J = 13.5 Hz,
1H), 2.73 (td, J = 13.3, 2.6 Hz, 1H), 1.69 — 1.60 (m, 1H), 1.59 — 1.49 (m, 5H), 1.44 (s,
9H), 1.40 — 1.31 (m, 2H), 1.29 — 1.21 (m, 2H), 0.90 (t, J = 7.3 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 155.20, 78.95, 50.13, 38.64,31.91, 28.50, 25.70,
19.48, 19.05, 14.09.

HRMS (ESI) calcd for C13H2sNO2Na* [(M+Na)*] 250.1777, found 250.1776.
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(NJN\\/\OBn

tert-butyl (S)-2-(3-(benzyloxy)propyl)piperidine-1-carboxylate (109)

According to the reported literature!'®!, 109 was obtained from 107 as colorless oil (52.7
mg, 79%).

IH NMR (500 MHz, Chloroform-d) & 7.37 — 7.31 (m, 4H), 7.30 — 7.26 (m, 1H), 4.50
(s, 2H), 4.21 (s, 1H), 3.96 (d, J = 13.5 Hz, 1H), 3.49 (qt, J = 9.3, 6.2 Hz, 2H), 2.79 —
2.70 (m, 1H), 1.82 — 1.70 (m, 2H), 1.61 — 1.52 (m, 7H), 1.44 (s, 9H), 1.41 — 1.34 (m,
1H).

13C NMR (126 MHz, Chloroform-d) & 155.16, 138.65, 128.35, 127.61, 127.50, 79.07,
72.85,70.22, 50.26, 38.78, 29.71, 28.51, 26.60, 26.35, 25.66, 19.05.

HRMS (ESI) calcd for C20H31NOsNa* [(M+Na)*] 356.2196, found 356.2193.

BocHN

tert-butyl (R)-(1-(4-(trifluoromethoxy)phenyl)propan-2-yl)carbamate (111)

Following GP-E2, 111 was obtained as white solid (56.8 mg, 89%, 81% ee).

IH NMR (400 MHz, Chloroform-d) & 7.22 — 7.15 (m, 2H), 7.12 (d, J = 8.3 Hz, 2H),
4.39 (s, 1H), 3.89 (s, 1H), 2.86 — 2.60 (m, 2H), 1.40 (s, 9H), 1.08 (d, J = 6.7 Hz, 3H).
13C NMR (126 MHz, Chloroform-d) § 155.20, 147.87 (d, J = 2.3 Hz), 137.22, 130.76,
120.86, 120.56 (q, J =256.6 Hz), 79.27, 47.45, 42.47, 28.39, 20.23.

F NMR (471 MHz, Chloroform-d) & -57.94.

HRMS (ESI) calcd for C1sHaoFsNOsNa* [(M+Na)*] 342.1287, found 342.1287.
HPL C analysis: The ee was determined to be 81% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained
using (S)-L2: 4.8 min (minor), 5.2 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +2.16°; 81% ee, from (S)-L2.
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ZT

OH

Me
F5CO

8-(benzyloxy)-5-((R)-1-hydroxy-2-(((R)-1-(4-(trifluoromethoxy)phenyl)propan-2-
yl)amino)ethyl)quinolin-2(1H)-one (113)

According to the reported literature™®, 113 was obtained from 111 as colorless oil (41.0
mg, 40%, 90.5:9.5 dr).

'H NMR (500 MHz, Chloroform-d) & 8.07 (dd, J =9.9, 2.2 Hz, 1H), 7.43 — 7.34 (m,
5H), 7.23 — 7.07 (m, 5H), 6.96 (dd, J= 8.3, 2.2 Hz, 1H), 6.61 (d, J=9.9 Hz, 1H), 5.19
—5.07 (m, 3H), 3.06 — 2.90 (m, 2H), 2.86 — 2.68 (m, 2H), 2.68 — 2.60 (m, 1H), 1.10 (d,
J=6.2 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) & 161.49, 147.85, 144.02 (d, J = 2.0 Hz), 137.55,
136.67, 135.52, 131.14, 130.58, 129.07, 128.89, 128.70, 127.92, 122.25, 121.02,
120.51 (q, J = 257.0 Hz), 119.92, 117.38, 111.03, 71.01, 69.06, 54.93, 53.75, 42.59,
20.06.

"F NMR (471 MHz, Chloroform-d) & 57.85.

HRMS (ESI) calcd for C2gH2sF3N204" [(M+H)*] 513.1996, found 513.2010.

HPLC analysis: The dr was determined to be 90.5:9.5 on a CHIRALCEL OD-H

column (15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound
obtained using (S)-L2: 17.4 min (major), 27.0 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCI3) = -31.45°; 90:10 dr, from (S)-L2.

NHBoc
L
F

tert-butyl (R)-(1-(4-fluorophenyl)propan-2-yl)carbamate (114)
Following GP-E2, 114 was obtained as white solid (44.6 mg, 88%, 80% ee).
'H NMR (400 MHz, Chloroform-d) (400 MHz, Chloroform-d) § 7.19 — 7.07 (m, 2H),

6.96 (td, J=8.8, 0.9 Hz, 2H), 4.37 (s, 1H), 3.86 (s, 1H), 2.79 (dd, J = 13.5, 5.7 Hz, 1H),
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2.63 (dd, J = 13.5, 7.2 Hz, 1H), 1.41 (d, J = 1.0 Hz, 9H), 1.07 (dd, J = 6.6, 0.9 Hz, 3H).
13C NMR (126 MHz, Chloroform-d) & 161.62 (d, J = 244.0 Hz), 155.19, 134.00 (d, J
=3.2 Hz), 130.83 (d, /= 7.5 Hz), 115.08 (d, J = 21.0 Hz), 79.19, 47.52, 42.25, 28.40,
20.13.

F NMR (376 MHz, Chloroform-d) & 117.10.

HRMS (ESI) calcd for C1aH20FNO2Na* [(M+Na)*] 276.1370, found 276.1369.
HPL C analysis: The ee was determined to be 80% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained
using (R)-L2: 5.8 min (major), 6.3 min (minor).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = -3.21°; 80% ee, from (R)-L2.

NHBoc
H

N ‘4,
NHFmoc
Me (0]
F

(9H-fluoren-9-yl)methyl tert-butyl ((S)-6-(((S)-1-(4-fluorophenyl)propan-2-yl)amino)-
6-oxohexane-1,5-diyl)dicarbamate (115)

According to the reported literature!?”l, 115 was obtained from 114 as white solid (112.3
mg, 93%, 90:10 dr).

TH NMR (500 MHz, Chloroform-d) § 7.77 (d, J = 7.5 Hz, 2H), 7.59 (d, J= 7.5 Hz, 2H),
7.40 (t, J=17.5 Hz, 2H), 7.31 (t, J= 7.4 Hz, 2H), 7.17 — 7.04 (m, 2H), 7.00 — 6.87 (m,
2H), 6.08 (s, 1H), 5.57 — 5.36 (m, 1H), 4.61 (s, 1H), 4.40 (dq, J = 15.2, 7.1 Hz, 2H),
4.19 (dt, J=12.5, 6.7 Hz, 2H), 4.04 (s, 1H), 3.09 (s, 2H), 2.77 (dd, J = 13.8, 6.1 Hz,
1H), 2.65 (dd, J=13.6, 7.1 Hz, 1H), 1.88 — 1.75 (m, 2H), 1.66 — 1.56 (m, 1H), 1.51 —
1.40 (m, 10H), 1.36 — 1.28 (m, 2H), 1.10 (d, J = 6.9 Hz, 3H).

13C NMR (126 MHz, Chloroform-d) § 170.87, 161.65 (d, J=244.5 Hz), 156.32, 156.24,
143.76, 141.34, 133.59 (d, /= 3.0 Hz), 130.73 (d, J= 7.8 Hz), 127.79, 127.12, 125.02,
120.03, 115.17 (d, J=21.0 Hz), 79.29, 67.06, 54.88, 47.16, 46.42, 41.66, 39.84, 31.93,
29.60, 28.44, 22.40, 19.92.

YF NMR (471 MHz, Chloroform-d) § 113.81 — 124.03 (m).
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HRMS (ESI) calcd for CasHa3FN3Os* [(M+H)*] 604.3181, found 604.3182.
HPLC analysis: The dr was determined to be 90:10 on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (R)-L2: 6.7 min (minor), 8.0 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) =-7.87°; 90:10 dr, from (R)-L2.

Me\O Me

tert-butyl (R)-(1-(4-methoxyphenyl)propan-2-yl)carbamate (116)

Following GP-E2, Ph,SiH, was used instead of DEMS, 116 was obtained as white solid
(45.1 mg, 85%, 86% ee).

'H NMR (500 MHz, Chloroform-d) & 7.09 (d, J = 8.5 Hz, 2H), 6.83 (d, J = 8.6 Hz, 2H),
4.39 (s, 1H), 3.85 (s, 1H), 3.78 (s, 3H), 2.87 — 2.46 (m, 2H), 1.42 (s, 9H), 1.06 (d, J =
6.6 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) § 158.15, 155.24, 130.45, 130.31, 113.73, 79.08,
55.24, 47.56, 42.07, 28.44, 20.11.

HRMS (ESI) calcd for C1sH2sNOsNa* [(M+Na)*] 288.1570, found 288.1575.

HPLC analysis: The ee was determined to be 86% on a CHIRALCEL OJ-H column

(10% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained
using (S)-L2: 4.6 min (minor), 5.2 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +6.26°; 86% ee, from (S)-L2.

NHBoc
Z (94%D)
Me Q/\/ (
~o ~p

tert-butyl (R)-(1-(4-methoxyphenyl)propan-2-yl-3-d)carbamate (117)

Following GP-E2, Ph,SiD> was used instead of DEMS, 117 was obtained as white solid
(43.7 mg, 82%, 84% ee).

'H NMR (500 MHz, Chloroform-d) (500 MHz, Chloroform-d) § 7.08 (d, J = 8.5 Hz,
2H), 6.82 (d, J = 8.6 Hz, 2H), 4.39 (s, 1H), 3.84 (s, 1H), 3.78 (s, 3H), 2.76 (dd, J = 13.6,
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5.6 Hz, 1H), 2.59 (dd, J = 13.5, 7.3 Hz, 1H), 1.42 (s, 9H), 1.05 (d, J = 6.8 Hz, 2H).
13C NMR (126 MHz, Chloroform-d) & 158.18, 155.27, 130.43, 113.76, 79.06, 55.23,
4754, 42.08, 28.43, 20.33 — 19.37 (m).

HRMS (ESI) calcd for C1sH22DNOsNa* [(M+Na)*] 289.1633, found 289.1632.
HPL C analysis: The ee was determined to be 84% on a CHIRALCEL OJ-H column

(10% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained
using (S)-L2: 4.6 min (minor), 5.2 min (major).
[a]p (20.0 °C, ¢ = 1.0 in CHCl3) = +9.10°; 84% ee, from (S)-L2.

HoN Vs

(R)-N-(1-(4-methoxy-3-sulfamoylphenyl)propan-2-yl)acetamide (118)

According to the reported literaturel?!, 118 was obtained from 116 as yellow solid (34.4
mg, 60%).

TH NMR (500 MHz, DMSO-ds) & 7.79 (d, J = 8.0 Hz, 1H), 7.56 (d, J = 2.3 Hz, 1H),
7.37 (dd, J = 8.4, 2.3 Hz, 1H), 7.11 (d, J = 8.4 Hz, 1H), 7.01 (s, 2H), 3.93 — 3.83 (m,
4H), 2.68 (dd, J=13.4, 7.1 Hz, 1H), 2.59 (dd, J = 13.5, 6.7 Hz, 1H), 1.75 (s, 3H), 1.00
(d, J = 6.6 Hz, 3H).

13C NMR (101 MHz, DMSO-ds) & 168.38, 154.40, 134.22, 130.77, 130.67, 128.05,
112.41, 56.02, 46.04, 40.74, 22.77, 20.04.

HRMS (ESI) calcd for C12H19N204S* [(M+H)*] 287.1060, found 287.1060.

Me NHBoc

tert-butyl (R)-(4-(3-ethoxy-N-methylbenzamido)-5-phenylpentyl)carbamate (121)
Following GP-D1, 121 was obtained as pale-green oil (35.2 mg, 40% yield, 90% ee).
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TH NMR (500 MHz, Chloroform-d) & 7.38 — 7.20 (m, 4H), 7.20 — 7.09 (m, 1H), 7.00 —
6.92 (m, 1H), 6.87 — 6.79 (m, 1H), 6.59 — 6.45 (m, 1H), 6.38 — 6.28 (m, 1H), 5.05 (s,
0.48H), 4.67 (s, 0.37H), 4.50 (s, 0.51H), 4.06 — 3.85 (m, 2H), 3.79 (tt, J = 9.7, 4.6 Hz,
0.50H), 3.24 — 2.90 (m, 4H), 2.88 — 2.78 (m, 1H), 2.74 —2.51 (m, 2H), 1.92 — 1.53 (m,
4H), 1.43 (d, J= 6.1 Hz, 9H), 1.37 (t, J = 7.0 Hz, 3H).

I3C NMR (101 MHz, Chloroform-d) & 172.68, 172.21, 158.87, 158.85, 156.17, 156.03,
138.48, 138.24, 137.96, 137.90, 129.59, 129.45, 129.36, 129.09, 128.77, 128.54,
126.85, 126.57, 118.52, 115.92, 115.47, 112.58, 112.10, 79.41, 79.25, 63.63, 63.60,
60.20, 40.55, 40.39,39.74, 38.94,29.94, 28.92, 28.54, 28.51,27.19, 27.09, 26.78, 14.90,
14.88.

HRMS (ESI) calcd for Ca6Ha7N3O4* [(M+H)*] 441.2748, found 441.2742.

HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 12.9 min (minor), 16.7 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) =-22.31< 92% ee, from (S,S)-L1.

(R)-N-(4-(3-ethoxy-N-methylbenzamido)-5-phenylpentyl)-1-methyl-1 H-pyrrole-2-
carboxamide (122)

According to the reported literaturel?®!, 122 was obtained from 121 as colorless oil (78.6
mg, 80% yield)

'H NMR (500 MHz, Chloroform-d) & 7.33 — 7.20 (m, 4H), 7.19 — 7.07 (m, 1H), 7.01 —
6.77 (m, 2H), 6.75 — 6.60 (m, 2H), 6.58 — 6.44 (m, 2H), 6.40 — 6.25 (m, 1H), 6.12 —
5.99 (m, 1H), 5.11 (s, 0.46H), 4.02 — 3.84 (m, SH), 3.81 (m, 0.52H), 3.51 — 3.39 (m,
1H), 3.40 — 3.19 (m, 1H), 3.01 (s, 1.26H), 2.94 (dd, J = 14.3, 5.8 Hz, 0.61H), 2.88 —

2.74 (m, 1H), 2.71 — 2.55 (m, 2H), 1.85 — 1.58 (m, 2H), 1.56 — 1.39 (m, 2H), 1.35 (dt,
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J=12.0,6.9 Hz, 3H).

I3C NMR (101 MHz, Chloroform-d) & 172.68, 172.45, 162.25, 162.06, 158.84, 158.80,
138.30, 138.17, 129.58, 129.41, 129.32, 128.97, 128.73, 128.52, 127.96, 127.80,
126.81, 126.55,125.88,125.71, 118.53, 118.47,115.99,115.47,112.52, 112.06, 111.81,
111.47, 107.22, 107.14, 63.59, 63.56, 60.19, 39.63, 39.10, 38.87, 38.85, 36.84, 36.78,
30.04, 29.78, 29.21, 26.96, 26.77, 26.22, 14.83.

HRMS (ESI) calcd for Co7HsaN3Os*™ [(M+H)*] 448.2600, found 448.2600.

[a]p (20.0 <€, ¢ = 1.0 in CHCl3) =-14.59< 92% ee, from (S,S)-L1.
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Supplementary Note 2

Assignment of Absolute Configuration

For chiral alkylamide, several amides with defined absolute configuration were
synthesized for HPLC data comparison with the reaction product from (S,S)-L1 or S-

L2. For chiral f-aminoalcohol, a single-crystal x-ray crystallography data was provided.

Preparation of CP1&15B

r

- B ——————
Me o ~ O
240 °C Me Me

O,
Me  NH, l):o &o
: PPh3, Imidazole, | M
)\/\/OH Me N 3, Imidazole, I, e
H

L(+)-Leucinol

= _2-Naph
; O ¢ o
~
2-Naph Me N o

)\/\/\/\/\ o Me |
NiB igl 2-Naph
iBrp(diglyme), dtbpy, M o~ p

DEMS, Na,CO3, DMAC '€ o

R-absolute configuration substrate (CP1)

According to the reported literature!??l, CP1 was synthesized.

2-Naph
0 ~
10% NiBry(diglyme), 12% (S,S)-L1 Me o
I 3 eq. DEMS, 3 eq. KF
Me x> N + o Me N
Y\/ 2-Naph” DMAC:tBuOH (5:4), 25 °C, 20 h
Me

o
1.0 eq. 2.0eq. 15B, 42% vyield, 95% ee

According to GP-D1, 15B was synthesized.
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13B using race-Ll

HPLC data of
u¥ Racemic substrate
23000
UI""I""I'/'/XI T T '|_h\| L DL IR
3.9 4.0 4.5 3.0 3.5 6.0 6.5 7.0 7.5 8.0 S'.5
min
Fr il #A Chl 214nm _
Peak[#] | RetTimelmin] | Height[uV] Width[min] ArealuV*s] Area[%]
1 4. 797 87827 0.164 921979 50. 065
2 6.613 59560 0.246 919584 49. 935
_ HPLC data of 15B using (5, S5)-L1
mV Substrate prepared from (S,S)-L1
500 N
e
I
250 [ -
0 -/ N . -
3.|5 -l.IU -1,|5 5.IO 5.|5 6.|0 ﬁ.lﬁ T,IU ._.I5 E.IC' S,I5I
mir
Fy il #5A Chl 214nm
Peak[#] | RetTimelmin] [ Height[uV] Width[min] ArealuV*s] Area[%]
1 4,776 478654 0. 166 b082052 97. 768
2 6. 599 7161 0.259 116020 2.232
_ HPLC data of CP1
u¥ R-absolute configuration substrate
250000 =]
[ i
L o e L e e L B A
4.0 5.5 6.0 .5 7.0 7. 8 .
min
Er %A Chl 214nm
Peak[#] | RetTime[minl | Height[uV] Width[min] Areal[uVis] Areal%]
1 4. 809 2005595 0.171 22067440 99.611
2 6. 504 6954 — 86079 0. 389

Supplementary Figure 4. HPLC spectra compared between 15B and CP1

Wog
o

(R)-1-(2-methyl-10-(naphthalen-2-yloxy)decan-4-yl)pyrrolidin-2-one (CP1)

'H NMR (500 MHz, Chloroform-d) & 7.80 — 7.67 (m, 3H), 7.47 — 7.39 (m, 1H), 7.32
(t, J=7.5 Hz, 1H), 7.18 — 7.10 (m, 2H), 4.29 — 4.13 (m, 1H), 4.06 (t, ] = 6.4 Hz, 2H),
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3.20 (t, J = 6.9 Hz, 2H), 2.40 (t, J = 7.9 Hz, 2H), 2.05 — 1.88 (m, 3H), 1.88 — 1.77 (m,
2H), 1.56 — 1.37 (m, 6H), 1.36 — 1.08 (m, 4H), 0.92 (d, J = 6.1 Hz, 3H), 0.90 (d, ] = 6.2
Hz, 3H).

13C NMR (126 MHz, Chloroform-d) & 175.23, 157.19, 134.73, 129.41, 128.99, 127.73,
126.81, 126.40, 123.57,119.13, 106.69, 68.02, 49.08, 41.77,32.92,31.73, 29.34,29.27,
26.34, 26.14, 25.13, 23.57, 22.12, 18.46.

HRMS (ESI) calcd for C2sHasNO,* [(M+H)*] 382.2276, found 382.2751.

HPLC analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.6 min (minor), 4.7 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCIz) =-5.14< 95% ee, from (S,S)-L1.

Preparation of CP2&13B

SOCIz LiAIH, Boc,0/EtN NHBoc

NH;
< OH -
Ph/\/\n/ OMe — /\/\/OH - . /\/'\/OH
fo) MeOH Ph Ph

NHBoc

PPhs/Imidazole/l, z 2-Naph”

- _ TR
_— /\/\/l
Ph NiBr,(diglyme), dtbpy, 2-Naph__ EtsN/AcCI 2Naph_

DEMS, Na,CO3, DMAc

AC\N/Me 0/2—Naph
NaH/CHygl R Ve
2-Naph )\
~o 0 Me

R-absolute configuration substrate (CP2)

According to the reported literature!??, CP2 was synthesized.

0 Me 10% NiBry(diglyme), 12% (S,S)-L1 o/2-Naph
Y I 3 eq. DEMS, 3 eq. KF
* Me
PR XN~ -© DMAG:fBUOH (5:4), 25°C,20h PP N~
Me 2-Naph c:tBuOH (5:4), , )\
[¢) Me

13B, 86% yield, 92%ee

1.0 eq. 2.0 eq.

According to GP-D1, 13B was synthesized.
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data of 13B using race-L1

HPLC
uV Racemic substrate
1000000
500000 o :’—:
."r\-." _/i
7 L L R R —
5.0 7.8 10.0 12.5 15.0 ]'"5.
min
fr | #5A Chl 214nm
Peak(#] | RetTime[min] | Height[uV] Width[min] Areal[uV#s] Areal%]
1 13.376 324219 0.292 5964381 50. 507
2 15. 043 247156 0. 369 5844703 49. 493
HPLC data of 13B using (S, 5)-L1
uv Substrate prepared from (S,S)-L1
200000 i
ne
|II Iﬁ
100000 _ [
5 [
o ; / \
A R S T T T L S S B R
5.0 7.5 10. 0 12.5 15.0 17. 5.
min
| #5A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 13.371 95218 0.292 1762677 4.073
2 15. 005 1713259 0. 380 41514944 95.927
HPLC data of CP2
uV R-absolute configuration substrate
100000 ne
i ,."I \
e
5.0 7.5 10.0 12.5 15.0 17. 3
min
ol sirA Chl 214nm
Frill #5A Chl 214
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV*s] Area[%]
1 13. 307 85943 0.317 173337 0.677
2 15. 027 1063648 0.373 25416467 99, 323

Supplementary Figure 5. HPLC spectra compared between 13B and CP2

(]
LI
Me
O)\Me
(R)-N-methyl-N-(9-(naphthalen-2-yloxy)-1-phenylnonan-3-yl)acetamide (CP2)
'"H NMR (500 MHz, Chloroform-d) & 7.78 — 7.67 (m, 3H), 7.46 — 7.38 (m, 1H), 7.36 —
7.23 (m, 3H), 7.21 — 7.08 (m, 5H), 4.86 — 4.66 (m, 0.5H), 4.05 (td, ] = 6.5, 3.7 Hz, 2H),
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3.72-3.49 (m, 0.5H), 2.75 (s, 1.5H), 2.70 (s, 1.5H), 2.64 — 2.33 (m, 2H), 2.07 (s, 1.5H),
1.92 (s, 1.5H), 1.86 — 1.66 (m, 4H), 1.55 — 1.17 (m, 8H).

I3C NMR (101 MHz, Chloroform-d) 6 171.45,171.23,157.10, 157.04, 142.10, 141.01,
134.65, 134.63, 129.39, 129.34, 128.92, 128.89, 128.63, 128.40, 128.30, 128.26,
127.68,127.66, 126.74, 126.73, 126.37, 126.33, 126.23, 125.85, 123.55, 123.50, 119.06,
119.01, 106.57, 106.55, 67.91, 67.77, 57.25, 52.33, 34.51, 34.33, 33.04, 32.93, 29.37,
29.28,29.19, 29.13, 26.28, 26.17, 26.05, 25.90, 22.46, 21.82.

HRMS (ESI) calcd for C21H2sNOzNa* [(M+Na)*] 346.1783, found 346.1784.

HPL C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 13.3 min (minor), 15.0 min (major).
[a]p (20.0 T, ¢ = 1.0 in CHCI3) =9.02< 92% ee, from (S,S)-L1.

Preparation of CP3&46-b

@
(0]
- Me (0]
MEY\‘/\OH 1) Et3N, Boc,O MeY\‘/\I 2-Naph W \Z-Naph
- >
i i Me HN
Me NH, 2) PPhg/ Me NHBoc NiBry(diglyme), dtbpy, ~Boc

imidazole/l;, DEMS, Na,CO3, DMAc

L(+)-Leucinol CP3
CAS:7533-40-6

According to the reported literature!??, CP3 was synthesized.

GP-E1

10% NiBry(diglyme), 12% (S)-L2 Me RS [ONg
Mew/ﬁ |/\/\> 3 eq. DEMS, 3 eq. KF w/ﬁ U 2-Naph
+
(0] _ 0,
Ve  NHBoc 2-Naph” DMAC(0.2 M), -27 °C, 40 h Me HN.

46-b, 68% yield, 94% ee

1.0 eq. 2.0 eq.

According to GP-E1, 46-b was synthesized.
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mV

; \\ s
1000 " /=N
S / \\
- £ /,/ \‘\\
0 — E—— & ‘ —
15.0 15.5 16. 0 16.5 17.0 17.5 18.0
min
M 2SA Chl 214nm
Peak[#] | RetTimelmin] | Height[uV] Width[min] ArealuV#s] Areal%]
1 16. 008 25663 0.478 691920 1. 508
2 16. 937 1857946 0. 377 45183126 98. 492
my - w Me\mn“Uo\z_Naph
2500 o Me HN .
/ PN Boc
1 \\ 46-b
/ e <
5.0 15.5 16.0 16.5 7.0 1.5 1‘8.'0‘
min
I 2SA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 15. 936 2534197 0. 438 69513800 96. 866
2 16. 937 90841 0. 387 2248935 3.134
Supplementary Figure 6. HPLC spectra compared between CP3 and 46-b
Preparation of CP4&51
=
Me Me . h/o Me
-Na
P O\Z—Naph

1) Et3N, Boc,O
Me OH —mM> Me | Me
2) PPhg/ NiBr,(diglyme), dtbpy, HN

NH )
2 imidazole/I, NHBoC  hevs, NayCOs, DMAG

L-(+)-Valinol
CAS:2026-48-4

According to the reported literature!??l, CP4 was synthesized.

Ve GP-E1 Me
|
Me)\ * /TO
2-Naph

10% NiBry(diglyme), 12% (S)-L2
NHBoc B

3eq. DEMS,3eq. KF Me)\»\ O\Z—Naph
DMAG(0.2 M), -27 °C, 40 h i
~ oC
2.0 eq.

1.0 eq.
51, 30% yield, 98% ee

According to GP-E1, 51 was synthesized.
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mV

1000 Me™ ™ ] "O‘Z—Naph
/ % HNL L
500 cPa
I - T T T : 5 ”[ - T — T
4.0 4.5 5.0 5.5 6.0 6.5 7.0
min
Sl 25A Chl 214nm
Peak[#] | RetTime[min] Height [uV] Width[min] Area[uVs] Areal%]
1 5.133 3654 0.173 41292 0.473
2 5. 629 959766 0. 140 8684894 99. 527
mV NL‘IE
50 e Me” "‘] \I J/O\Z-Naph
1 e HNL . L
1= Boc
j ® 51
25 [
] | o
o I N - .
T T | I T T ’ T I T 1
4.0 4.5 5.0 5. 5 6.0 6.5 7.0
min
fa il g5A Chl 214nm
Peak[#] | RetTime[min] Height [uV] Width min] ArealuV*s] Areal%]
1 5. 154 50461 0.128 417879 98. 250
2 5. 649 825 0. 145 7444 1. 750

Supplementary Figure 7. HPLC spectra compared between CP4 and 51

Me (6]
W \2-Naph
Me HN
“Boc

tert-butyl (R)-(2-methyl-10-(naphthalen-2-yloxy)decan-4-yl)carbamate (CP3)

IH NMR (500 MHz, Chloroform-d) § 7.89 — 7.68 (m, 3H), 7.43 (t, J = 7.6 Hz, 1H),

7.38 — 7.30 (m, 1H), 7.23 — 7.11 (m, 2H), 4.20 (d, J= 9.2 Hz, 1H), 4.14 — 4.01 (m,

2H), 3.72 -3.52 (m, 1H), 1.93 — 1.81 (m, 2H), 1.71 — 1.63 (m, 1H), 1.60 — 1.31 (m,

17H), 1.29 — 1.22 (m, 2H), 1.08 — 0.85 (m, 6H).

Me

Me HN_

N\

\ O
Y\\\ U \2-Naph
Boc

tert-butyl (S)-(2-methyl-10-(naphthalen-2-yloxy)decan-4-yl)carbamate (46-b)

Following GP-E2, 46-b was obtained as white solid (56.2 mg, 68%, 94% ee).

'"H NMR (500 MHz, Chloroform-d) & 7.78 — 7.69 (m, 3H), 7.46 — 7.40 (m, 1H), 7.35
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~7.29 (m, 1H), 7.17 — 7.11 (m, 2H), 4.19 (d, J = 9.4 Hz, 1H), 4.07 (t, J= 6.5 Hz, 2H),
3.70 — 3.51 (m, 1H), 1.90 — 1.80 (m, 2H), 1.70 — 1.63 (m, 1H), 1.55 — 1.31 (m, 17H),
1.27 - 1.21 (m, 2H), 0.91 (t, J = 6.0 Hz, 6H).

13C NMR (126 MHz, Chloroform-d) & 157.09, 155.65, 134.62, 129.29, 128.88,
127.62, 126.69, 126.27, 123.44, 119.02, 106.56, 78.78, 67.94, 48.74, 45.07, 36.19,
29.35,29.19, 28.44, 26.09, 25.68, 24.93, 23.18, 22.31.

o)
Me ~2-Naph

~
Boc

tert-butyl (R)-(2-methyl-9-(naphthalen-2-yloxy)nonan-3-yl)carbamate (CP4)

'"H NMR (500 MHz, Chloroform-d) 8 7.81 — 7.66 (m, 3H), 7.46 — 7.40 (m, 1H), 7.35 —
7.30 (m, 1H), 7.20 — 7.11 (m, 2H), 4.27 (d, 1H), 4.14 — 4.04 (m, 2H), 3.51 — 3.30 (m,
1H), 1.91 — 1.81 (m, 2H), 1.73 — 1.68 (m, 1H), 1.54 — 1.43 (m, 13H), 1.39 — 1.24 (m,
4H), 0.95 — 0.84 (m, 6H).

X-ray analysis data
10% NiBr,(diglyme), Bpin OH
0, I 12% (S,S)-L1
3eq. DEMS 3eq. KF o1
N + Bpin
@N THF(0.25 M), 25 °C, 40 h
1.0 eq. 2.0 eq. 90-OH

1-((25,35)-3-hydroxy-1,5-diphenylpentan-2-yl)pyrrolidin-2-one. 1-((28,39)-1,5-

diphenyl-3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pentan-2-yl)pyrrolidin-2-one
(90) was prepared according to GP-F1, using (S,S)-L1. The boronate ester was
stereospecifically oxidized as described in GP-F3, and the B-aminoalcohol was
crystallized from ethyl acetate at 20 °C.

The absolute configuration of 90-OH was unambiguously determined to be S at the
oxygen-bound stereocenters and S at the nitrogen-bound stereocenters, as established
by single-crystal x-ray crystallography. The absolute configurations of all other B-

amino alcohols and B-aminoboronates were assigned by analogy.
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Supplementary Figure 8. ORTEP drawing of compound 90-OH (CCDC
number:2032484)

Supplementary Table 3. Crystal data and structure refinement for 200903wjw_0m.

Identification code

200903wjw_0m

Empirical formula C21 H25 N O2
Formula weight 323.42
Temperature 173.01 K
Wavelength 1.34139 A

Crystal system

Orthorhombic

Space group P212121

Unit cell dimensions a=6.1839(3) A a=90%
b =14.2345(7) A B=90%
¢ =19.7754(10) A y=90%

Volume 1740.72(15) A3

z 4

Density (calculated) 1.234 Mg/m3

Absorption coefficient 0.397 mm-!

F(000) 696

Crystal size 0.08 x 0.06 x 0.05 mm3
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Theta range for data collection 3.328 t0 54.960<

Index ranges -71<=h<=7, -17<=k<=17, -24<=|<=18
Reflections collected 18730

Independent reflections 3291 [R(int) = 0.0677]
Completeness to theta = 53.594 < 99.5 %

Absorption correction Semi-empirical from equivalents
Max. and min. transmission 0.7508 and 0.5456

Refinement method Full-matrix least-squares on F2
Data / restraints / parameters 3291/0/218

Goodness-of-fit on F2 1.075

Final R indices [I1>2sigma(l)] R1=0.0344, wR2 = 0.0771

R indices (all data) R1=0.0370, wR2 =0.0785
Absolute structure parameter 0.04(17)

Extinction coefficient n/a

Largest diff. peak and hole 0.110 and -0.159 e.A3
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Supplementary Note 3

Mechanistic Studies

General Procedure G1 (GP-G1): Radical Experiments of Secondary
Enamides/Enecarbamates (Fig. 4a). The procedure is the same as GP-E2, except for
reaction temperature: the reaction mixture was stirred at 25 °C for 20 h.

General Procedure G2 (GP-G2): Deuterium-labelling Experiments of Tertiary
Enamides (Fig. 4b). The procedure is the same as GP-D1, except for silane and solvent:
Ph,SiD; (0.6 mmol, 3.0 equiv.) (only used for the deuterium-labeling study) and d--
DMF:d;o-BuOD (5:4).

General Procedure G3 (GP-G3): Deuterium-labelling Experiments of Secondary
Enecarbamates (Fig. 4b). The procedure is the same as GP-E2, except for reaction
temperature and silane: the reaction mixture was stirred at 25 °C for 20 h, and Ph,SiD,

(0.6 mmol, 3.0 equiv.) (only used for the deuterium-labeling study).

Radical Experiments:

NHBoc 10% NiBry(diglyme) Ph X Me
/\) V\ 12% (S)12
Z * ! _—
Ph DEMS, KF NHBoc

(2)-68 69 DMAc, 25 °
¢, 25°C 70, 80% vield

(E)-(Z)- = 2.4:1

As shown above, a “radical clock™ alkyl halide 69 was prepared to test the reaction, the
ring-opened product 70 was obtained in 80% isolated yield, it was revealed that the

activation of alkyl halides proceeded through a radical pathway.

NHBoc
tert-butyl (1-phenylhept-5-en-3-yl)carbamate (70)

70 was prepared according to GP-G1 from tert-butyl (Z)-(3-phenylprop-1-en-1-
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yl)carbamate, 2.4: 1 E:Z. (46.3 mg, 80% isolated yield)

IH NMR (400 MHz, Chloroform-d) § 7.32 — 7.26 (m, 2H), 7.24 — 7.14 (m, 3H), 5.75 —
5.28 (m, 2H), 4.55 — 4.28 (m, 1H), 3.82 — 3.38 (m, 1H), 2.79 — 2.55 (m, 2H), 2.23 —
2.12 (m, 1H), 1.85—1.73 (m, 1H), 1.68 — 1.64 (m, 2.12H), 1.63 — 1.61 (m, 0.88H), 1.46
(s, 9H).

13C NMR (101 MHz, Chloroform-d) § 155.61, 142.06, 133.15, 128.60, 128.37, 128.33,
126.82, 126.56, 126.30, 125.82, 125.80, 125.67, 79.00, 50.57, 50.22, 45.28, 38.39,
37.60, 36.66, 36.55,32.48,29.70, 28.43, 28.23, 28.00, 25.29, 22.64, 18.06, 14.06, 13.01.
HRMS (ESI) calcd for C1sH27NO2Na* [(M+Na)*] 312.1934, found 312.1935.

Ph NHAc
Ph NHAC I 10% NiBry(diglyme) M Me
L\égJ + 12% (S)-L2 Ph  NHAc
—_—
= DEMS, KF Ph NHAc
(2)-11 72 DMAG, 25°C W
- M
% " © 74, not observed

73, 26% yield, complex mixture

According to GP-G1, tested the reductive hydroalkylation of 5-iodopent-1-ene 72.
Analyzed the results by GC and NMR, the assumed ring-cyclized product 74 was not
observed, and a complex mixture of linear coupling products 73 was obtained, which

revealed that the migration of vinyl double bonds was a very rapid primitive step.

uV
150000

Ph NHAC FID1

i | S e Ph NHAG T\

125000 | Ph \._,"'“-:;71 Ph  NHAC ~ .\_/J\.\'/‘
NHAc M A, e

1 complex mixture not observed
100000

4 |

4 l
75000 f

4 E B
50000 | = 2
25000 o

] 2

2.5 5.0 7.5 10.0 12.5

min

Supplementary Figure 9. GC spectra of the reaction solution shown above
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Supplementary Figure 10. GC spectra of Z-71

uVv
150000 | 1
125000
100000
75000
50000 ©
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Supplementary Figure 11. GC spectra of 74
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Supplementary Figure 12. 'H NMR spectra for 73
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Supplementary Figure 13. '°C NMR spectra for 73
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Deuterium-labelling experiments use (S,5)-L1 as ligand
10% NiBry(diglyme)
_12%(SSHT
T Ph,SID, KF
d7-DMF, djo-tBuOD, 25 °C

)-7 77, 20% yleld
84% D

/
-
/

10% NiBry(diglyme)

H D
F\A\ 12% (s S)-L1 7 N
Ph 4
thsnaz KF o R
Ph d7-DMF, dyo-BuOD, 25 °C

/ 7 10” 78, 35% vyield
(2)-75 91% D

Deuterium-labelling experiments use racemic-L1 as ligand

10% NiBry(diglyme)

0
OO 6% (S,S)-L1, 6% (R,R)-L1 D H
N . - 3
e + Ph,SiD,, KF Ph/S{N
o i

d7-DMF, d4o-tBuOD, 25 °C H R o)

(E)-75 77: 19% yield, 70% D

10% NiBry(diglyme) H D

(6] 2
& 6% (S,S)-L1, 6% (R,R)-L1 y N
N 9] + - > Ph 4
Ph,SiD,, KF £
|

Pho _— d7-DMF, d4o-tBUOD, 25 °C

. 0, 1 0,
(2)-75 76 78: 33% yield, 83% D

Deuterium-labelling experiments use dttbpy as ligand

10% NiBry(diglyme)

12% dttbpy b H
ths|D2 KF h/S’/N + ,,
d7 DMF, d1o-tBuOD, 25 °C HR o

77 78
40% yield, 93% D (77:78=1.5:1)

D H
AN
Ph .

H—\_O

o \
84% D 2-Naph

1-((1S,2R)-5-(naphthalen-2-yloxy)-1-phenylpentan-2-yl-1-d)pyrrolidin-2-one (77)

77 was prepared according to GP-G2 from (E)-1-styrylpyrrolidin-2-one. (15.0 mg, 20%
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isolated yield)

'"H NMR (500 MHz, Chloroform-d) § 7.79 — 7.68 (m, 3H), 7.49 — 7.39 (m, 1H), 7.36 —
7.31 (m, 1H), 7.30 — 7.26 (m, 2H), 7.23 — 7.18 (m, 3H), 7.13 — 7.09 (m, 2H), 4.55 —
4.38 (m, 1H), 4.25 — 3.97 (m, 2H), 3.26 (t, J = 6.9 Hz, 2H), 2.80 (d, J = 8.7 Hz, 1H),
2.27 (dh, J =32.6, 7.8 Hz, 2H), 1.98 — 1.73 (m, 6H).

H NMR (61 MHz, Chloroform-d) & 2.86 (s).

HRMS (ESI) calcd for CosH27DNO2* [(M+H)*] 375.2182, found 375.2183.

91% D 2-Naph
1-((1R,2R)-5-(naphthalen-2-yloxy)-1-phenylpentan-2-yl-1-d)pyrrolidin-2-one (78)
78 was prepared according to GP-G2 from (Z)-1-styrylpyrrolidin-2-one. (26.2 mg, 35%
isolated yield)
'"H NMR (400 MHz, Chloroform-d) & 7.79 — 7.68 (m, 3H), 7.51 — 7.40 (m, 1H), 7.37 —
7.26 (m, 3H), 7.23 — 7.19 (m, 3H), 7.16 — 7.09 (m, 2H), 4.56 — 4.39 (m, 1H), 4.22 —
3.98 (m, 2H), 3.26 (t,J = 6.9 Hz, 2H), 2.85 (d, 1.09H), 2.40 — 2.13 (m, 2H), 1.94 - 1.73
(m, 6H).
BC NMR (101 MHz, Chloroform-d) & 175.43, 156.88, 138.08, 134.66, 129.44, 129.00,
128.97, 128.53, 127.71, 126.84, 126.56, 126.45, 123.66, 118.97, 106.73, 67.26, 51.98,
42.69, 38.89 (t, ] = 19.0 Hz), 31.54, 28.30, 26.25, 18.36.
H NMR (61 MHz, Chloroform-d) & 2.80 (s).
HRMS (ESI) calcd for C2sH27DNO2* [(M+H)*] 375.2179, found 375.2182.

Determination of deuterium incorporation by NMR spectroscopy
According to the reported literature*! and software simulation, the diastereotopic
protons Ha and Hb have different chemical shifts when the hydrogen on the same

carbon was replaced by deuterium. Incorporation of deuterium was analyzed by 'H
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NMR (Figure 1) relevant region is enlarged and aligned for comparison. For 'H NMR,
when deuterium is incorporated, the peak shape and integral of the corresponding
position (0 2.75 — 2.95 ppm) will change. Percent deuterium incorporation was derived
from the integration value of this signal and the changes of peak type (multiple peaks
to double peaks) means that Ni-D intermediate was through a syn-addition process to
the enamide to generate prospective enantioenriched alkylnickel intermediates.

One phenomenon that needs to be mentioned is that when racemic ligands were used,
the results of the reaction are similar to the results when use ligands with specific
configuration expect for the slight decrease in deuterated ratio. However, when use

dttbpy (4,4'-Di-tert-butyl-2,2'-dipyridyl) as ligand, two enantiomers of coupling

products could be obtained.

h D
H '10
4 2 Maph }\ Ly

790 285 780 Ha 20 % yield, 84% D

A N e N 4Jk74JMLDfKA\Aj\ L

50 48 4B 44 42 40 38 3B 34 32 30 78 26 24 22 20 18 IB 14 (2 1D
fl (ppm)

Supplementary Figure 14. local comparison of "H NMR spectra between 17, 77 &
78

The same result was also confirmed in deuterium-labelling experiments of secondary

enecarbamate:
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10% NiBr,(diglyme) H NHBoc
Ph  NHBoc P 12% (S)-L2 A A
_ + Ar Br . Ph 4
thSIDz, KF <
Ar = p-tBuCgHy DMAc, 25 °C H D
(2)-68 7o 80, 24% yield
82% D
Ph 10%1l;ll;3r(2éc;i£ig/me) H NHBoc
(] l s
V\NHBOC . A DB Ph A
thSiDz, KF G
Ar = p-tBuCgH [
s r=pBuCets  pyiac, 25 °C D H
79 81, 28% yield
82% D

Ph NHBoc

=

Boc,

Ar = p-tBuCgH, el

:

(2)-68

79

By
standard conditions LY
+ a7 g Standard conditions Ph/%/@

b

T

= [—] (==

S = =

~r —_— p—
Ph 10% NiBr,(diglyme) Boc, tBu

12% (S)-L2 H NH
%NHBDC + Ar/\BT 2
Ar= p-BUCH Ph,SiD,, KF P
= 6Ma 0 D Hb g4
(E)68 7o DMAc, 25 °C

10% NiBr;(diglyme)

X tBu
Ph NHBoc 12% (S)-L2 H NH
o a7 e P
Ph,SiD,, KF Wl o
Ar = p-tBuCqHs DMAc, 25°C 80
(2)-68
79

32 30 30 28 28 27 26 25 24 23 227 21 20 19 18 17 16 15 14 13 (2 I
fl (ppm) _

Supplementary Figure 15. local comparison of 'H NMR spectra between 80 & 81
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Boc\ tBu

H NH

Ph .

H D
82% D

tert-butyl ((2R,3R)-1-(4-(tert-butyl)phenyl)-4-phenylbutan-2-yl-3-d)carbamate (80)

80 was prepared according to GP-G3 from tert-butyl (Z)-(3-phenylprop-1-en-1-
yl)carbamate. (18.3 mg, 24% isolated yield)

IH NMR (500 MHz, Chloroform-d) & 7.33 — 7.26 (m, 4H), 7.22 — 7.14 (m, 3H), 7.12 —
7.06 (m, 2H), 4.36 (d, J = 8.7 Hz, 1H), 3.94 — 3.67 (m, 1H), 2.84 —2.57 (m, 4H), 1.86
—1.77 (m, 1H), 1.64 — 1.56 (m, 0.18H) 1.46 — 1.26 (m, 18H).

13C NMR (101 MHz, Chloroform-d) & 155.48, 149.05, 141.90, 134.82, 129.21, 128.38,
128.36, 125.82, 125.20, 79.04, 51.26, 40.88, 35.80 (t,J=16.5 Hz), 34.36, 32.42, 31.37,
28.40.

HRMS (ESI) calcd for C2sH3sDNO2Na* [(M+Na)*] 405.2623, found 405.2625.

Boc\ tBu

H NH

Ph .
D H
82% D

tert-butyl ((2R,3S)-1-(4-(tert-butyl)phenyl)-4-phenylbutan-2-yl-3-d)carbamate (81)

81 was prepared according to GP-G3 from tert-butyl (E)-(3-phenylprop-1-en-1-
yl)carbamate. (21.4 mg, 28% isolated yield)

'H NMR (500 MHz, Chloroform-d) & 7.33 — 7.26 (m, 4H), 7.22 — 7.13 (m, 3H), 7.13 —
7.04 (m, 2H), 4.36 (d, J = 10.5 Hz, 1H), 3.95 — 3.54 (m, 1H), 2.83 — 2.53 (m, 4H), 1.86
—1.77 (m, 0.18H), 1.64 — 1.56 (m, 1H), 1.52 — 1.20 (m, 18H).

13C NMR (101 MHz, Chloroform-d) § 155.48, 149.07, 141.92, 134.82, 129.21, 128.39,
128.36, 125.82,125.21,79.06, 51.27,40.90, 35.85 (t,J=16.1 Hz ), 34.37, 32.43, 31.38,
28.40.

HRMS (ESI) calcd for C2sH3sDNO2Na* [(M+Na)*] 405.2623, found 405.2625.
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tBu
Ph

tert-butyl (1-(4-(tert-butyl)phenyl)-4-phenylbutan-2-yl)carbamate (80-b)

'H NMR (400 MHz, Chloroform-d) 8 7.35 — 7.26 (m, 4H), 7.24 — 7.06 (m, 5H), 4.40
(d,/=9.2 Hz, 1H), 4.00 — 3.62 (m, 1H), 2.90 —2.51 (m, 4H), 1.91 — 1.80 (m, 1H), 1.69
—1.58 (m, 1H), 1.52 — 1.29 (m, 18H).

13C NMR (101 MHz, Chloroform-d) § 155.47, 149.04, 141.90, 134.82, 129.20, 128.38,
128.35, 125.81, 125.20, 79.03, 51.32, 40.92, 36.21, 34.35, 32.52, 31.37, 28.40.

Synthesis of (Z)-Tertiary enamides

o
O
(Z)-1-styrylpyrrolidin-2-one (Z-75)
According to the reported literature?!l, Z-75 was obtained as colorless oil.

'"H NMR (500 MHz, Chloroform-d) & 7.53 — 7.07 (m, 5H), 6.80 (d, J = 9.7 Hz, 1H),
6.00 (d, /J=9.8 Hz, 1H), 3.45 - 3.12 (m, 2H), 2.63 — 2.35 (m, 2H), 2.08 — 1.85 (m, 2H).

C4Hg/\
OYN
Me
(6]

(2)-N-(hex-1-en-1-yl)-N-(4-methoxyphenyl)acetamide (Z-82)

Me

-

According to the reported literaturel®!, Z-82 was obtained as brown oil.

H NMR (500 MHz, Chloroform-d) & 7.10 (d, J = 8.4 Hz, 2H), 6.88 (d, /= 8.4 Hz, 2H),
6.63 (d, J= 9.3 Hz, 0.73H), 6.26 (d, J = 7.9 Hz, 0.27H), 5.31 (q, J = 7.8 Hz, 0.27H),
4.88 (q,J= 7.9 Hz, 0.72H), 3.79 (s, 3H), 2.17 (s, 0.79H), 1.88 (s, 2.81H), 1.55 — 1.38
(m, 1.45H), 1.28 — 1.17 (m, 1.15H), 1.10 — 1.00 (m, 2.94H), 0.87 — 0.61 (m, 3H).
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Supplementary Note 4

Effect of Configuration of Enamide and Ligand on Coupling Yields

and Enantioselectiveties

from (E)-82 '
10% NiBry(diglyme) (S,S)-L1, 82% yield, 96% ee 10% NiBro(diglyme)
Cao Fw ~AC 12% L1 C4H9/\(R (RR)-L1, 80% yield, -94% ee | NHBoc . 12% (S)-L2 Ph\/\rR
+ 76— '
‘ DEMS, KF N from (2)-82 w /\; DEMS, KF
PMP y Ac” “PMP  (S.S)-L1,88% yield, 30% ee | PN v LN
DMAG/tBUOH, 25 °C (R.R)-L1, 85% yield, -24% ee ! 68 DMAc, -27 °C 44 oc
82 "

from (E)- & (Z)-82 mixture (1:1) 3
(S,S)-L1, 83% yield, 59% ee
(RR)-L1, 81% yield, -60% ee |

from (Z)-68
68% vyield, 93% ee

from (E)-68
65% vyield, 91% ee

from (Z)- & (E)-68 mixture (1:1)
64% vyield, 92% ee

Effect of configuration of ligand on enantioselectivities: when different enantiomers
of ligands were used in the reaction, we found that the major enantiomer of the product
was determined by the configuration of the ligands.

Effect of configuration of Enamide on coupling yields and enantioselectivities: for
tertiary enamides, the (E)- or (Z)-enamides afforded comparable coupling yields but
quite different enantioselectivities, the (£)-substrate afforded a much higher level of
enantioselectivity. For secondary enecarbamates, both (£)- and (Z)-enecarbamates

afforded comparable coupling yields and enantioselectiveties.

Study of Z/E Interconversion of Enamide and Enecarbamate.

with 76 H with 76
|
10% NiBry(diglyme), 12% (S,S)-L1 60% of 17 determined | Ph 10% NiBr,(diglyme), 12% (S)-L2 31% of 44 determined
Ph/\/N 36% of 75 recovered | K/\ 60% of 68 recovered
DEMS, KF, DMAC/tBUOH, 25 °C,2h (E)-75:(2)-75>20:1 | NHBoc DEMS, KF, DMAc, -27 °C, 2h (E)-68 : (2)-68 = 10.6:1
|
(E}75 | (E)-68
i
|
without 76 ! without 76
; I Ph
10% NiBry(diglyme), 12% (S, S)-L1 ! 10% NiBr(dig! 129% (S)-L2
AN 77% of 75 recovered 1 K/\ b NiBry(diglyme), 12% (S) 75% of 68 recovered
. ¥ i . = .
Ph DEMS, KF, DMAG/BUOH, 25 °C.2h (EVT5:2)075>20:1 NHBoc DEMS, KF, DMAG, 27 °C. 2h (E)-68 : (2)-68 = 15.6:1
i
(E)-75 ! (E)-68
i
i
i
|
with 76 ; with 76
Ph : " ! : "
10% NiBr,(digl , 12% (S,S)-L1 I 9 -| .
K/NQ > NBr(diglyme) #(5:9) 55% of 17 determined 3 f\NHBOC 10% Nirz(diglyme). 12% (S)-L2 39% of 44 determined
41% of 75 recovered ! 42% of 68 recovered
o DEMS, KF, DMAC/tBUOH, 25 °C,2h (2)-75:(6)-75 > 201 i Ph DEMS, KF, DMAc, -27 °C, 2h (2)-68 : (E)-68 = 10.1:1
-75 | W
(Z) : (2)-68
i
i
without 76 i without 76
i
o N . % (S)-L2
i 10% NiBry(diglyme), 12% (S,S)-L1 1 10% NiBr(diglyme), 12% ($) 76% of 68 recovered
&N 72% of 75 recovered | 2~ “NHBoc (2)-68 : (E)-68 = 13.2:1
DEMS, KF, DMAG/BUOH, 25 °C.2h (2)75:(E)T5>20:1 | DEMS, KF, DMAg, -27 °C, 2h
' Ph
o 1
(2)-75 i (2)-68

Considering the similar results obtained from (£)- and (Z)-secondary enecarbamate,

one possibility is that the configuration of enecarbamate has isomerized under the
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reaction conditions. The reaction was designed as follows: the olefin recovery test was
carried out in the presence or absence of alkyl iodine. Although when compared with
tertiary enamide, the £/Z isomerization of secondary enecarbamate was slightly higher,

this degree of isomerization is still not enough to affect the reaction.
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Supplementary Note 5

Proposed Mechanism and DFT Calculations

[Sil-H
Ni'"X,
- AH.
Nilx N H-Ni'-x
R4
R! R®
R1\/[N/R3 _ \/\N/
) R* FI<2
RZ
AN
X\Ni”/\R4 N
R! _R®
R1\/'\ _R® N
N R?
RZ

Supplementary Figure 16. Proposed Mechanism

A @ -Ni-H insertion (favored) 20.5

B B -Ni-H insertion (disfavored)

Supplementary Figure 17. DFT Calculations
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Gibbs free energy profiles of (A) a-Ni-H insertion (favored) and subsequent
transformation, and (B) B-Ni-H insertion (disfavored) (in kcal/mol).

Complexes are computed with the simplified ligand.

C1-H1 =261 . C1-H1 =287
C2-H2=285 C2-H2=294

TS-a1 TS-02
AAGF=2.9 AAGF=0.0
Disfavored Favored

~
-~
J
P ,
@ H I :
, ‘5\# . {},
C1-H1=2.69 C1-H1=257 ~ N
C2-H2 =2.59 C2-H1=259 oY,
P 2
TS-p1 TS-p2
AAGT=4.6 AAGF=6.1
Disfavored Disfavored

Supplementary Figure 18. Optimized structures of TS-al, TS-02, TS-g1, and TS-
p2.

Relative Gibbs free energies and bond distances are given in kcal/mol and angstroms,

respectively.

S133



TS-a1-Z
AAG*=1.6

Supplementary Figure 19. Optimized structures of TS-a1-Z and TS-02-Z (with the
Z- substrate).
Relative Gibbs free energies and bond distances are given in kcal/mol and angstroms,

respectively.

Computational details.

All calculations were performed with Gaussian 16 suite of programs.[?! The B3LYP
functional?”?! including the implicit solvent model SMD*°! and Grimme empirical
dispersion correction (GD3BJ)*% was used for the geometry optimization of all
structures in DMA (N, N-dimethylacetamide). LANL2DZ basis set*!*] was used for
nickel and the 6-31G* basis set was used for the other atoms. Frequency calculations
were performed at the same level of geometry optimization to verify that each of the
transition states has one imaginary frequency. The single-point energies were computed
with the SDD basis set**3¢! for nickel and the 6-311G(d,p) basis set for the other atoms
based on the optimized structures. The 3D diagrams of molecules were generated using

CYLView.P7!
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Supplementary Figures
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Supplementary Figure 21. '"H NMR spectra for RM2
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Supplementary Figure 24. '°F NMR spectra for RM3
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Supplementary Figure 25. 'H NMR spectra for RM4
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Supplementary Figure 27. '°F NMR spectra for RM4
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Supplementary Figure 29. 1*C NMR spectra for RMS5
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Supplementary Figure 35. '*3C NMR spectra for RM8
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Supplementary Figure 37. '3C NMR spectra for RM9
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Supplementary Figure 41. 'H NMR spectra for RM11
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Supplementary Figure 43. 'H NMR spectra for RM12
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Supplementary Figure 48. 1*C NMR spectra for RM15
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Supplementary Figure 51. 1*C NMR spectra for RM17
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Supplementary Figure 53. 'H NMR spectra for RM19
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Supplementary Figure 54. '"H NMR spectra for RM20
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Supplementary Figure 55. 'H NMR spectra for RM21
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Supplementary Figure 59. '*C NMR spectra for RM23
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Supplementary Figure 61. 1*C NMR spectra for RM24

Si55



7.26 CDCI3

L Lo oo o0 N — — A w3 o™ MO S NO oD Qs DM o0 o — [=p] ]

N ON oON OV NNNREOL XYY om L e e e = F B o B B ENE B~ B~ i == E =5]

O~ O~~~ C~C~C~rC~C~C~r~~ OO0 LW WwWmLwwnwm g MMM M ONONON N e ==

— oo u L L R R R
— — T —

G (m S D (d) F 1)
7.8 3.34 7.38
A (d) B (dt) C(t) E(p)
£.95 5.02 3.39 1.97
g g - ‘

11.00

go 80 73 70 GBb B0 a5 a0 45 40 35 30 25 20 15 10 DO& OO0 -D&
fl (ppm)

Supplementary Figure 62. '"H NMR spectra for RM25

5 TRESE S T TR 5
) G (s) % S
" N 179.08 Fi(s)
D(s) il s)
124.24 —J”J 36.20
A(s) B(s)| C(s)|| E(9B.30 128.20 12810 128.00 127.30(s)| | J (s)| | K (s)
172.78 140.39) 1¥5.86] | 110.75 fl (ppm) 4484 13091 | 17.08
Fi(s)
128.17
' ’ J |

130 180 (70 60 130 140 130 120 MO 100 80 8O 70 GO a0 40 30 20 10 O -0
fl (ppm)

Supplementary Figure 63. 1*C NMR spectra for RM25
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Supplementary Figure 65. 1*C NMR spectra for RM26
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Supplementary Figure 67. 1*C NMR spectra for RM27
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Supplementary Figure 71. 1*C NMR spectra for RM29
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Supplementary Figure 73. 1*C NMR spectra for RM30
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Supplementary Figure 75. 'H NMR spectra for RM32
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Supplementary Figure 113. 'H NMR spectra for RM56
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Supplementary Figure 120. 'H NMR spectra for 3
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Supplementary Figure 121. '*C NMR spectra for 3
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Supplementary Figure 123. 1*C NMR spectra for 4
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Supplementary Figure 124. 'H NMR spectra for 5

SEEEEE R FEEE R R EEEEEEE
g - o e R — ——
WL T [ HGs) V (s) DI (s)
L 29.37 I0B.58 31.80
B(s)|| D(s) F(s)| | T(s) X (s) Bl (s) Rl (s)
(7120 | 156.88] | 134.800 | 118.85 B7.45 3254 | 1411
As)| | C(s) E(s)| | S(s) W) | Z6) [ M) 1)
7146 | 156.98 | 13487 |118.99 752|579 133.25 | 1413
G (s) U (s) Y (s) Cl (s)
12952 | | IDB.BT 58.09 384
(k) 1/(s)
128MR 45
q) . S
i L2 N
180 170 B0 IS0 (40 130 120 W0 (00 90 8O0 70 B0 S0 40 30 20 0 O -0

fl (ppm)

Supplementary Figure 125. '*C NMR spectra for 5
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Supplementary Figure 127. '*C NMR spectra for 6
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Supplementary Figure 128. 'H NMR spectra for 7
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Supplementary Figure 129. '*C NMR spectra for 7
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Supplementary Figure 130. 'H NMR spectra for 8
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Supplementary Figure 131. '*C NMR spectra for 8
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Supplementary Figure 132. 'H NMR spectra for 9
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Supplementary Figure 133. '*C NMR spectra for 9
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Supplementary Figure 134. 'H NMR spectra for 10
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Supplementary Figure 135. '*C NMR spectra for 10

S192



1 7.26 CDCI3

~~ LD+ M N — 0303 . oa BN o e oa = oo o — 93 =

G = == =0 T mmBmoMmom oo AR Qo2

0~ o~~~ o~~~ o~~~ N~~~ ool - D s = - g0 oo

T —— S e 5 —
ﬁﬁﬁr —

7.33 3.84 1.78

A (m) G(m) |H(m J (m)| M (q) O(t)

143 489 412 1.7\ 141089
C (m)] P (m) oY

6.91
m A kL U
S 5SS S & @ =9

ga 80 73 70 bBa B0 &5 a0 43 40 35 30 25 20 15 10 D058 00 -0& A
fl (ppm)

Supplementary Figure 136. 'H NMR spectra for 11

= SERE Sons@xs
| - N T — &2%7
c ng“” V (S)
"’;f;""p:"j* 76 6l
Q(s) T(s)
55.56 32.02
A (s) P(s)|| R(s) S (s) Y (s)
[71.78 B7.63 | 54.20 3347 | 14.22
U (s)
131.00 10669 7987
is) Wi (s)
‘ 17R138 p3.70
L L
} h Ra L l | M

130 (80 170 160 150 140 130 120 WO 10D 30 8O0 70 GO 580 40 30 20 @ O
fl (ppm)

Supplementary Figure 137. 1*C NMR spectra for 11
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Supplementary Figure 138. 'H NMR spectra for 12
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Supplementary Figure 139. '°C NMR spectra for 12

S194



1 7.26 COCI3

S ol i S e S frsiioriorsiioriorsiior
/ /// AN OO RS f - J[/ JI
Bm)D(m) - ' B (m © (Lo
775 747 407 278 |[197

A (m) E (p) F(m) [ Hfs) |K()
745 SSSSSSogS 373 7482 | 40D
C{m) | E(p) Gy(m) | F (m) J(m) | [M(m)
782| | 487 ﬁn7 373 259) (| 477
| N = N W
Al 5.0 45 40
V! t fl(ppm) A
e V) ‘:ﬁimW%

g0 85 80 75 70 G5 6O 485 o0 45 40 35 30 25 20 13 10 O0& 4D
fl (ppm)

Supplementary Figure 140. '"H NMR spectra for 13

SRR L L EEEEEEN T R TR
e ——— S
Ho)| (8w o L L Ul (s)
13457 | 118.82 32.32
B(s)[| D(s)| | F(s)| Q(s) DI (s) FI (s) JI(s)|| TI(s)
(71.25/ | 156.79 | 140.88) 147.72. | 10B.57 57.30 24.34| 21,88
A Ce) || E@G)] Jis) Ll (s) F(s) [HIG) | 1) SIs)
171.62) | 156.92| | 141.92] 129.38 106.66 67.39 | 5l.96 34.51| 22.48
G | Al(s) Gl (s) K (s)
134.6 ‘H 118.95 ab6.99 32.5‘3
%) MI| (k)
12416 ‘ 7915
| ‘ } g
| 12 i l

(30 180 (70 160 (a0 140 130 120 WO 100D 30 &8O 70 GO a0 40 30 20 WO O
fl (ppm)

Supplementary Figure 141. '>*C NMR spectra for 13
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Supplementary Figure 142. 'H NMR spectra for 14
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Supplementary Figure 143. '*C NMR spectra for 14
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Supplementary Figure 145. '*C NMR spectra for 15
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Supplementary Figure 146. 'H NMR spectra for 16
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Supplementary Figure 147. '*C NMR spectra for 16
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Supplementary Figure 148. 'H NMR spectra for 17
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Supplementary Figure 149. '*C NMR spectra for 17
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Supplementary Figure 150. 'H NMR spectra for 18
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Supplementary Figure 151. '*C NMR spectra for 18
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Supplementary Figure 152. 'H NMR spectra for 19
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Supplementary Figure 153. '*C NMR spectra for 19
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Supplementary Figure 155. '*C NMR spectra for 20
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Supplementary Figure 156. '°F NMR spectra for 20
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Supplementary Figure 157. '"H NMR spectra for 21
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Supplementary Figure 158. 1*C NMR spectra for 21
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Supplementary Figure 159. '°F NMR spectra for 21

S204



L7.26 CDCI3

B EmEm Mmoo s D ESSS%%E@@aggaaﬁaﬁmgﬁﬁ
/1 r”( I‘# ,{fh ~ /. VOO |
B (m) ) e Em)  |B(s)|H(s)|J@m)
7.69 356 | 2.66|| 208 | 142
Aml | EE22=283ES800) (oW [ ) [K(m)
7.81 \AJ;Z—K/{’ 458 364 A2 164 | 0.84
m) | E(m)
4 | 358
| U ‘W
3.75 3.70 3.65 3.60 3.55 3.50
fl (ppm)
#
= o ay
85 80 75 70 B5 B0 55 50 45 40 35 30 25 20 (5 (0 05 00 -05
fl (ppm)
Supplementary Figure 160. 'H NMR spectra for 22
e PR R i b
ee—— T —————— ‘“".“ij‘;;;;;;* —ee MW%
T 1&_.‘1_,,3‘4_\‘ G (s) 0(s) | El(s)
‘e 132.17 3314 1410
B (s) E(s) K(s)|| M(s)| | Al (s)
7001 133.95 52.27 | 37.88| | 22.61
A (s) D (s) J(s) L(s)| | Z(s)
71.38 134.01 5828/ | 3795 | 2264
C(s) F(s) N (s) DI (s)
158.53 132.22 3308 | 1412
H (s) Pl |
12B.27 3443
(§
| ‘ ; J
[ |
{30 180 170 (B0 150 140 130 120 MO 100 90 B0 70 B0 S0 40 30 20 0 O -0

fl (ppm)

Supplementary Figure 161. '>°C NMR spectra for 22
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Supplementary Figure 162. 'H NMR spectra for 23
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Supplementary Figure 163. '°C NMR spectra for 23
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Supplementary Figure 164. '"H NMR spectra for 24
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Supplementary Figure 165. '*C NMR spectra for 24
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Supplementary Figure 166. 'H NMR spectra for 25
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Supplementary Figure 167. '*C NMR spectra for 25
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Supplementary Figure 171. '*C NMR spectra for 27

S210



NENE R R e e R S TS EEEEEN=EBEE8E
e TR ——————
TR M [/ .

ZA‘SR/\ i M %ZI / // / I./(IT] r,b{"\‘ Al
PATVOVERR a8
£l(m)- = Em) |G (m)(m)
_IBA_AI] 2.35 230 225 220 215 27| 939 183
fl (ppm)
Bm)m_ﬁmmm‘:mﬁ/\(m) D(m) [F(m)!|H(m)dJ(m)
MEEBRE RS2 5 343| | 280/ 22| 170

g o | e | kg
\‘L T ‘A\‘JIVVA‘H\M\ \H\‘VUJ__,‘W\M\M
e W s

o3 -— o o~

J fl (ppm)
5

Supplementary Figure 172. 'H NMR spectra for 28
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Supplementary Figure 173. '*C NMR spectra for 28
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Supplementary Figure 175. '*C NMR spectra for 29
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Supplementary Figure 176. '°F NMR spectra for 29
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Supplementary Figure 177. 'H NMR spectra for 30
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Supplementary Figure 179. '"H NMR spectra for 31
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Supplementary Figure 180. 1°C NMR spectra for 31
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Supplementary Figure 181. 'H NMR spectra for 32
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Supplementary Figure 183. 'H NMR spectra for 33
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Supplementary Figure 186. '°C NMR spectra for 34

Sl sl el e
D (m)
7130} s
B (d) F (dd) L) | L (m)
6.0 5.07 41| 361
AGd) E(dd) | H (ddd) K (s)
6.98 55 | 434|382

1.28

Supplementary Figure 187. 'H NMR spectra for 35
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Supplementary Figure 188. 1°C NMR spectra for 35
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Supplementary Figure 190. '*C NMR spectra for 36
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Supplementary Figure 191. 'H NMR spectra for 37
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Supplementary Figure 193. 'H NMR spectra for 38
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Supplementary Figure 194. 1*C NMR spectra for 38
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Supplementary Figure 195. 'H NMR spectra for 38
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Supplementary Figure 257. '>*C NMR spectra for 83
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Supplementary Figure 273. '*C NMR spectra for 88
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Supplementary Figure 275. *H NMR spectra for 88-OH
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Supplementary Figure 277. *H NMR spectra for 89
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Supplementary Figure 278. 1*C NMR spectra for 89
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Supplementary Figure 283. 1*C NMR spectra for 90
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Supplementary Figure 285. 1*C NMR spectra for 91

$267

“‘\ H‘v}\\}ﬁ/ﬁ\ “H T “
BT AN
{* 200 190 180 170
& fl (ppm) o= &~ o O
0 75 70 B5 B0 55 G50 45 40 35 30 25 20 15 10 05 00 -0
fl (ppm)
Supplementary Figure 284. *H NMR spectra for 91
- SEEEEEEE Fog 2 a2 2
T e T, v ey ~ 3 I~ 1
4 F(s)
U, \J, ‘J,'\ 7 |« \\J Iz 3['7
! L (s) K (s) N (s)
138.94 63.29 32.60
A (s) B(s)| | D(s) Jd (s) L (s)]| M(s) P (s)
176.94 142.01 | 1P6.59 73.34 43891 | 36.81 | 18.83
E (s) 0 (s)
26.07 31.94
G (s)
1287
(9]
e
190 (80 170 (B0 150 140 130 120 O 100 90 80 70 RO S0 40 30 20 (0 O



7.26 COCI3

B RN EER R EEEEE R
—— — — e
H (m)
s s yav J[
B (td) E(ddd) |1 (m)| |L(s)
317 215 .ol | 0.86
A(td) | D (dd) | F (ddd K (s)
3.30(| 268 || 2.02 0.88
E(dd) I—J'(ITI) M(ITI) M*‘:'L_T:MA
3 180| | {21 ‘s
P Ot
O S
122 2120 18 18 17 1B 15 14 o l
e m 'R = & ey ——
80 75 70 B5 BO 55 &0 45 40 35 30 25 20 15 (0 05 OO0 -O
fl (ppm)
Supplementary Figure 286. *H NMR spectra for 92
< EERS HESSE5ESEEEsRE
H T~ | e locml
5 £(5) L)
I IpB.28 2758
crre [ )| K [P
- O 12%.98 43.83) 31.37 | 18.21
A (s) B (s) Fi(s G(s) | 1(s)|| N(s)
174.54 138.72 83.2 a4.42| | 38.30|| 2B.88
0 (s) J(s)| [P (5)
1218|126 3773 | ¥2.03
g)
78|
‘ (k)
a2

130 180 170 160 150 140 130 120 #D 100 80 B8O 70 GO &0 40 30 20 10 O IO
fl (ppm)

Supplementary Figure 287. '°C NMR spectra for 92

S268



—32.69

80 70 GO a0 40 30 20 W0 0O -0 -20 -30 -40 -0 -6O -70 -BO -80
fl (ppm)

Supplementary Figure 288. ''B NMR spectra for 92

%M% — —————— —_— ;%‘;m\m%r—’-é*é*
;iEiESEEjE:? BiDJDiENEQ H )
LCERRTIRAT Wi

il ﬁll 2@8 %k VAV AVt | :
) i - N Ldf[Jddd) [Femf O
7Trff S |=!L 288 224 | | 15l
A(m) 32 31 30 23 28 | @) K (dd) | I (ddd) | E ()| C (dd)
724 fl (ppm) 448 969|| 204! 138| 087
;ififg CEEEE ﬁifiig M (m) G (m)| D|(m)
T(dd) | B(m) T E(m) | 3 182 || 1|27
| A04] 182 N maa
2322212013 18 17 1B 15 14
‘\ fl (Dpl’ﬂ) I Meon N o e R ‘\u
80 75 70 B5 B0 55 S50 45 40 35 30 25 20 (5 (0 05 00 -0
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Supplementary Figure 293. 1*C NMR spectra for 95
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Supplementary Figure 295. 1*C NMR spectra for 93-OH
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Supplementary Figure 297. 1*C NMR spectra for 94
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Supplementary Figure 301. *H NMR spectra for 96
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Supplementary Figure 303. *H NMR spectra for 97
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Supplementary Figure 305. *H NMR spectra for 98
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Supplementary Figure 307. *H NMR spectra for 99
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Supplementary Figure 308. 1°C NMR spectra for 99
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Supplementary Figure 309. 'H NMR spectra for 100-Boc
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Supplementary Figure 311. 'H NMR spectra for 100
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Supplementary Figure 313. 'H NMR spectra for 106
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Supplementary Figure 314. 1*C NMR spectra for 106
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Supplementary Figure 315. 'H NMR spectra for 107
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Supplementary Figure 316. 1°C NMR spectra for 107
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Supplementary Figure 317. 'H NMR spectra for 108
$283



ol
= 511
g5
8o
IR
- AR
z 3 = 851
557
95
957
K
gol
851
RS
BS1
0911
Dm;_ﬁ
IR

oLl
9L
1L
A
e
8re |
BYE 1
BYE
05 |
I5g
75
05y
1Ly
L
87
871
8711
BZL
B2
A 5
Nmm)ﬁ m E S| E = iyl

o A il i “gps
L] i )

GE'L

H(s)
14.09

B0 —
SO~
86l
005z~
058z

1/
ya88 —

G (s)

19.05
(s)
4

(s)
2a.70

0 (s)
28.50
E

s m

=

s 16

(g
319
3

[(s)
38.64

d(s)
al.13
0

grgs —

= Fony

60

fl (ppm)

70

—

fl (ppm)

GEBL—

80

a0

J
E
4.a
|
E

100

Iél] I‘ZD 110
Supplementary Figure 318. 1°C NMR spectra for 108
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Supplementary Figure 320. 1°C NMR spectra for 109
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Supplementary Figure 321. 'H NMR spectra for 111
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Supplementary Figure 323. '°F NMR spectra for 111
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Supplementary Figure 333. 'H NMR spectra for 116
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Supplementary Figure 349. 1*C NMR spectra for 46-b
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Supplementary Figure 350. 'H NMR spectra for CP4
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Supplementary Figure 354. 'H NMR spectra for 77
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Supplementary Figure 355. 2H NMR spectra for 77
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Supplementary Figure 365. 'H NMR spectra for 80b
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Supplementary Figure 366. '°C NMR spectra for 80b
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Supplementary Figure 368. 'H NMR spectra for Z-82
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(S)-1-(1-(naphthalen-2-yloxy)nonan-4-yl)pyrrolidin-2-one (1)
HPLC analysis: The ee was determined to be 96% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 3.8 min (minor), 4.2 min (major).

HPLC data 1 wusing race-Ll
mV
10 | \ I
.l'l II'-‘ .-'II I\
| e A ; NN _
L e e B L e e s e B |
0 1 2 3 1 5 6 T
R #5A 214nm
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV*s] Areal%]
1 3.773 186485 0.171 2113508 50. 343
2 4. 210 156008 0. 205 2084707 49. 657
HPLC data 1 using (5 5)-L1
mV
|'ﬂ"§
50 [ L
II |I
[
M I =/
T I T T T I I |
0 1 2 3 4 5 6 T
Rl 45A 214nm _
Peak[#] | RetTimelmin] | Height [uV] Width[min] ArealuV#s] Areal%]
1 3. 774 12322 0.195 176293 1. 983
2 4,193 691473 0. 197 8712908 98. 017

Supplementary Figure 369. HPLC spectra for 1
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(S)-4,4-dimethyl-1-(1-(naphthalen-2-yloxy)nonan-4-yl)pyrrolidin-2-one (2)
HPLC analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 11.7 min (minor), 14.4 min (major).

using race-L1

HPLC data of 2
mV
2504 A=y o
] [§ re
: |II i. -"II -"
G i T T T_ T_ | T /\l- _I I_l ﬁzlll T I;.\_ | — T T T JIII T | T T T T | T T T T _l
5.0 7.9 10.0 12. 5 15.0 17.5 20.0
min
R 2EA 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV*s] Areal%]
1 11. 619 255817 0. 481 7704558 49. 771
2 14. 523 206388 0. 594 7775523 50.229
HPLC data of 2 wusing (5,5)-L1
mV
.f’\-.-r
50 3 |3
— I|II _\\
| T — T _I T |_ —I T T I T T — T |—| T T | = T T T T | T T T T |
5.0 7.5 10.0 12. 5 15.0 17.5 20.0
min
FEIZ5A 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 11. 738 13983 0. 498 429517 1. 237
2 14. 444 849274 0.635 34293290 98. 763

Supplementary Figure 370. HPLC spectra for 2
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(S)-1-(1-(naphthalen-2-yloxy)nonan-4-yl)azetidin-2-one (3)
HPL C analysis: The ee was determined to be 89% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 6.4 min (minor), 7.0 min (major).

HPLC data of 3 using race-L1
mV
25 Nz ng
I| ||'-‘." II l::
| Ip' I,' ‘.'_I
.'I L/ \
S __ S S !
I T T T T | T T T T | T T T T | T T T
2.0 2.0 7.9 10.0
min
o liZ5A Ch1 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV*s] Areal[%]
1 6. 448 274698 0.225 3899864 49. 742
2 7. 000 246071 0. 254 3940326 50. 258
HPLC data of 3 using (S, S)-L1
mV
ﬂ,;;i
| T _I T — | T T T T | T T T T T T
2.5 5.0 7.5 10.0
min
Frill 234 Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%)]
1 6. 442 16315 0. 207 207359 5. 426
2 6. 978 233211 0. 245 3614025 94. 574

Supplementary Figure 371. HPLC spectra for 3
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4-(1-(naphthalen-2-yloxy)nonan-4-yl)morpholin-3-one (4)
LC analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 10.1 min (minor), 10.8 min (major).

data of 4 using race-Ll

HPLC
mV
20 ﬂ.g |'ﬁ"lg
| 'D / 'OC.'
B | F
I . A\
| T T T T | T T T T | T T T T | T T T T |
5.0 7.5 10.0 12. 5 15.0
min
R #2A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 10. 080 571438 0.197 72345601 49, 337
2 10. 802 552156 0. 211 7428821 50. 663
HPLC data of 4 using (S, 5)-L1
mV
50 e
© B
- | B
- ; - - _.»_'"I N .
| T T T | T T T | T T T T | T T T T |
5.0 7.5 10.0 12. 5 15.0
min
FeI25A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Areal[uV#s] Area[%]
1 10. 118 6287 0.194 82228 0. 998
2 10. 816 600284 0.212 8154014 99. 002

Supplementary Figure 372. HPLC spectra for 4
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(S)-N-methyl-N-(1-(naphthalen-2-yloxy) nonan-4-yl)acetamide (5)
HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 13.3 min (minor), 14.1 min (major).

HPLC data of 5 wusing race-Ll

mV
500—_ .-"\II'\— ==
E |II ﬁ "I;VE
2501 [T /7
] [V
[ — — _ . _Y_ — —\h_ -
5 10.0 12.5 15.0
R 2EA 214nm
Peak[#] | RetTime[minl | Height [uV] Width[min] Area[uV*s] Areal%]
1 13. 557 487089 0. 347 10739399 49. 060
2 14. 364 398618 0. 450 11150810 50. 940
HPLC data of 5 wusing (5, 5 -L1
mV
100 -"nE‘
[
50 =z [\
’-""-: II| |l'-,l
_ =/ N
Y T T w0 25 150 .
254 214nm )
Peak[#] | RetTimel[minl | Height [uV] Width[min] ArealuV#s] Area[%]
1 13. 381 64976 0. 366 1359815 4. 269
2 14.116 1040152 0. 459 30494293 95.731

Supplementary Figure 373. HPLC spectra for 5
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(S)-N-methyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)benzamide (6)
HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 7.4 min (minor), 7.9 min (major).

HPLC data of 5 using race-Ll

mV
] |"':-\] Ihl:”
250+ = B
] (= |
] T
| II |II II| |II
o ] IL ) "jfl N
e e T m ]
FLBll5A 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVss] Areal%]
1 7. 472 319855 0.224 4679382 49. 440
2 7.999 324404 0.224 4785480 50. 560
HPLC data of 5 using (5 5)-L1
mV
=]
I| Ilg
30 | It._'
|
< | I'
Z |
[ — T —_—— — : — |
0.0 2.5 5.0 7.5 10.0
Rl 254 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV*s] Areal%]
1 7. 396 32943 0. 217 452084 4. 211
2 7. 882 699998 0. 222 10282661 95. 789

Supplementary Figure 374. HPLC spectra for 6
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(S)-N-methyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)formamide (7)

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 10.8 min (minor), 9.6 min (major).

HPLC data of T using race-L1
mV
50
2
P
T =7 L L B S T T
- 8 9 10 11 12 13 15 16
Rl 474 214nm ]
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVi#s] Areal%]
1 9. 645 77960 0. 254 1289127 50. 520
2 10. 728 59169 0. 327 1262580 49. 480
HPLC data of T using (5 5-L1
uVv
200000 B
100000 n .
] A 2
1 ) - jJ' \ S
T 1 T T = | T L
7 8 9 10 11 12 13 15 16
R 254 214nm ]
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVi#s] Areal%]
1 9. 673 111070 0. 269 2123229 96. 692
2 10, 798 3285 0. 336 72645 3. 308

Supplementary Figure 375. HPLC spectra for 7
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(S)-N-butyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)acetamide (8)

Me

HPLC analysis: The ee was determined to be 90% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 3.7 min (minor), 2.8 min (major).

HPLC data of 8 using race-Ll
mV
i -
] & 2
1007 [ “
. . J T~ -
0_ T T T h" T | T T T T | T T T T |
0.0 2.5 5.0 7.5
min
RN #5A 214nm
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Area[%]
1 2.874 186246 0.126 1570439 50. 232
2 3. 865 39706 0. 618 1555903 49. 768
HPLC data of 8 using (S S-L1
mV
|n|"_"'
25 & -
|I III‘“’ =
|I T T |_ -—-'ﬁ\_l |-_'JII II.I\\—l._\cwsl—-l | T T T T |
0.0 2.0 2.0 7.9
min
Rl Z5A 214nm _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 2. 864 366708 0.122 2930764 95. 148
2 3. 746 5249 0. 444 149443 4. 852

Supplementary Figure 376. HPLC spectra for 8
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(S)-N-benzyl-N-(1-(naphthalen-2-yloxy)nonan-4-yl)formamide (9)
HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 16.3 min (minor), 15.2 min (major).

HPLC data of 9 using race-L1

mV
5 -ﬂlg ,'II IIE
."I I'I |II I|
_l."'I I|I ..'|l I'.
N —_ S Y II\../‘*-\.
50 1.5 0.0 12,5 5.0 115 "20.0 225
R 25A 214nm
Peak[#] | RetTime[min] | Height [uV] Width[min] Areal[uV#s] Area[%]
1 15. 186 21043 0. 564 1846151 20. 489
2 16. 256 60224 0. 468 1810378 49,511
HPLC data of 9 wusing (S5 5 -L1
mV
Nz
5 [k
[ =1
[ =
- J .z
|-__ — T '__ __l__ _____l T T T T '__l T T T
5.0 7.5 0.0 2.5 15.0 17.5 20.0
R #5A 214nm )
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Areal[%]
1 15. 267 75400 0. 534 2591758 95. 530
2 16. 342 4561 0.428 121272 4.470

Supplementary Figure 377. HPLC spectra for 9
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(S)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)-N-phenylformamide (10)
HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AS-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 13.5 min (minor), 11.5 min (major).

HPLC data of 10 using race-Ll

mV
10 . -
[ % A~
[ 5 /
5 f kY /
{ \ f
. I /; \5 /f —
7.5 10.0 125 15.0 T 5
min
Rl 2A 214nm
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Area[%]
1 11. 509 105031 0.625 4378349 49. 850
2 13. 527 82119 0.814 4404689 50. 150
HPLC data of 10 wusing (5, 5 -L1
mV
4 .-IE
1004
] /3
4 ,'II "\I ;:1
G- . — v \\m —:i_ o
7.5 10.0 25 15.0 Y 5
FE45A 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Areal[%]
1 11. 478 124657 0.671 5404055 95. 604
2 13. 532 5430 0. 753 248479 4. 396

Supplementary Figure 378. HPLC spectra for 10
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(S)-N-(4-methoxyphenyl)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)acetamide (11)

HPLC analysis: The ee was determined to be 94% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 5.4 min (minor), 4.6 min (major).

HPLC data of 11 wusing race-Ll
mV
100 = =
(s e
a ,.-P"\
O _ill f'll '\\«_
T T T — T |
3 | 5 4] T 3
min
KA 214nm _ _ _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Area[%]
1 4,681 788320 0.131 6554743 49, 824
2 5. 418 644579 0. 160 6601050 50. 176
HPLC data of 11 wusing (S S)-L1
mV
. Iunllt‘_-
4 =
[ ¥ 2
. {1 =
- ) 1 :
RN w
G T T | T T T T | T T -)l T I T T T I T T T T T T T I
3 1 5 5] 8
min
B gga 214nm _
Peak[#] | RetTimel[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 4.670 2273559 0. 137 19824631 97.176
2 5. 409 34329 0. 161 576213 2.824

Supplementary Figure 379. HPLC spectra for 11
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Boc Me O
tert-butyl (S)-methyl(1-phenoxyoctan-4-yl)carbamate (12)
HPL C analysis: The ee was determined to be 86% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 3.9 min (minor), 3.5 min (major).

HPLC data of 12 wusing race-L1
mV
i
(T (2
10 1= [=
e
DR B A - o
A e B B L Sy I B |
0 1 2 3 3 5] T
min
Er A 214nm _ ] _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 3. 440 166433 0,072 T64189 a0. 118
2 3. 890 143751 0. 082 TE0599 49, 532
HPLC data of 12 using (8§ S)-L1
mV
] ho
950 [\
2307 (s =
] (" =
2 J I'-._ o3
G T T T T I T T I T T T -| T T T I T T T I T | T T T T I
0 1 2 3 4 5 6 T
min
Erdll#8A Chl 214nm _
Peak[f] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 3. 516 332214 0. 090 2208179 92.779
2 3.915 27227 0. 095 171860 7.221

Supplementary Figure 380. HPLC spectra for 12
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(S)-N-methyl-N-(6-(naphthalen-2-yloxy)-1-phenylhexan-3-yl)acetamide (13)
HPLC analysis: The ee was determined to be 94% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 19.6 min (minor), 21.0 min (major).

mY

HPLC data of 13 wusing race-Ll

10 A
I|I I|I |'lI I
— _ _ YN
5.0 75 10.0 12.5 5.0 17.5 20.0 22.5 25,0 .
min
HBlA 214m _ _ _
Peak[#] | RetTimelmin] | Height[uV] Width[min] Area[uV#s] Areal%]
1 19, 637 175969 0. 431 4382065 49, 699
2 21. 130 108465 0.713 4941217 a0. 301
HPLC data of 13 using (5 5-L1
mV
] iy
1000 [E
] i éF:
o — ) 1
3007 E [
nd -:_:J'll "k .
5.0 7’5 10.0 125 150 175 20.0 22.5 230 .
min
Fedll #EA 214nm _ ] ] _
Peak[#] | RetTimelmin] | Height[uV] Width[min] ArealuV#s] Areal%]
1 19. 641 29395 0. 422 1604653 2,917
2 21. 058 1179811 0. 710 53408948 97. 083

Supplementary Figure 381. HPLC spectra for 13
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(R)-1-(1-phenylnonan-3-yl)pyrrolidin-2-one (14)

HPLC analysis: The ee was determined to be 91% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,5)-L1: 5.1 min (minor), 5.8 min (major).

HPLC data of 14 wusing raceLl
mV
2 -
f ) N\
|I I|I \
0 T a ——t— T —]
2.5 5.0 7.0 10.0
min
KM 35A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] AreauV#s] Areal%]
1 3. 156 181919 0. 117 1341262 50. 208
2 2. 8132 160900 0.130 1330153 49, 792
HPLC data of 14 wusing (5 5)-L1
mV
7 |r|é
500+ .
; ok
] P
. = IR
G I |_ T T T I T T T T I T T T I
2.5 2.0 7.2 10.0
min
FaMZ2A Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV*s] Area[%]
1 5. 152 37812 0.115 273960 4. 506
2 2. 809 705203 0.129 5806173 95. 494

Supplementary Figure 382. HPLC spectra for 14
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(R)-1-(6-methyl-1-(naphthalen-2-yloxy)heptan-4-yl)pyrrolidin-2-one (15)
HPL C analysis: The ee was determined to be 93% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 6.1 min (minor), 7.4 min (major).

HPLC data of 15 using raceLl
mV
10 'II . ."f .
| '—’*.\ _.*'fl \‘\
— .)'lll \\_._ -fJI k
i , , R e e e ,
3 El 2 5] T a3 9 10
min
KellgEA 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width [min] Area[uV#s] Areal%]
1 6. 033 135834 0. 285 2439616 49, 762
2 7. 443 105509 0. 370 2462970 a0, 238
HPLC data of 15 using (S 5)-L1
mV
10 3 [
T T T T I T T I T T T I_ |_ T T T I T T |- | T I T T T T I
1 2 i} () 3 9 10
min
Bl 3EA 214mm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 6. 103 7741 0. 290 149945 3. 333
2 7.419 188455 0. 363 4348393 96, 667

Supplementary Figure 383. HPLC spectra for 15
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(R)-N-(4-methoxyphenyl)-N-(5-(naphthalen-2-yloxy)-1-phenylpentan-2-yl)acetamide

(16)
HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 5.3 min (minor), 6.8 min (major).

HPLC data of 16 wusing raceL1
mV
o= ¥ =
i e &
|In|l i =
III I". .f
0 T ' — \\_ T T T ' ' T
5.0 7.0 10.0
min
EMIARA Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Area[%]
1 5. 341 198262 0. 160 2150635 a0, 212
2 6. 901 120746 0. 258 2132435 49, 788
HPLC data of 16 wusing (S 5)-L1
mV
500 e
i — [
J ": |'I '\
] — J .
G T T I T T T T I T T T T I T T T
5.0 7.5 10. 0
min
FdgeA chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVs] Area[%]
1 3. 311 16598 0. 154 169909 1. 589
2 6. 805 605802 0. 253 10522804 98. 411

Supplementary Figure 384. HPLC spectra for 16
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(R)-1-(5-(naphthalen-2-yloxy)-1-phenylpentan-2-yl)pyrrolidin-2-one (17)

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 6.3 min (minor), 7.6 min (major).

HPLC data of 17 wusing race Ll
mV
05 |If||| i__; ]
e N [
| a= |
II I|I III I|I
_ FEN {
T A A S L —
2.5 5.0 7.5 10.0
min
Ky #8A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 6. 271 393660 0. 147 3369035 49, 321
2 7. 626 290295 0. 187 3461816 a0, 679
HPLC data of 17 using (5 S)-L1
mV
220 M
=
s I #E
= |
o | I,
- FEN
I- T T T I T T T T _I _ T T T T I T T T
2.9 2.0 7.3 10. 0
min
Kl 28A chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVis] Areal%]
1 6. 265 60119 0. 145 551625 1. 274
2 7.610 2756649 0. 251 42762694 98. 726

Supplementary Figure 385. HPLC spectra for 17
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1-(4-(argiooxy)-1-cyclohexylbutyl)pyrrolidin-2-one (18)
HPL C analysis: The ee was determined to be <2% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 11.9 min (minor), 15.6 min (major).

PLC deta of 18 wusing race-Ll
=Y
100+ = N
] ( H s
J [ I
| ’ I |
I f \
R o ] _J N\
0.0 :.IS S.IE ._.IE\ 1|3|. 0 lfl. ] 15|. a lT._ SI
min
S 284 214nm _ ] ] _
Peak[#] | RetTimelmin] | Height[uV] Width[minl ArealuV#s] Area[%]
1 11. 901 127531 0. 406 3341824 49, 369
2 15. 611 1058244 0. 486 3359330 50. 131
HPLC date of 1B wusing (5 S9-L1
m¥
figa ]
[& N
1007 ¥ [¥
T | | i
e | 1 | 1
] | \
] |'| I\ )\
D_ﬁ- — T T —— —T_ T ™1
0.0 2.5 5.0 1.5 10.0 2.5 5.0 17.5
min
S g8A 214nm ] ] ] _
Peak[#] | RetTimelmin] | Height[uV] Width[minl ArealuV#s] Area[%]
1 11. 872 175648 0. 411 4745256 49, 621
2 15. 633 151148 0. 494 4817656 50. 379

Supplementary Figure 386. HPLC spectra for 18
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(R)-N-(7-(4-methoxyphenyl)-1-phenylheptan-3-yl)-N-methylacetamide (19)

HPLC analysis: The ee was determined to be 89% on a CHIRALPAK AD-H column

(3% iPrOH in hexane, 0.3 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 98.4 min (minor), 94.0 min (major).

HPLC data of 19 using raceLl
mV
1 M Tap]
| [§ .'Ilnié__
: I|II il, |,'|l 'fk\
0+ JooNS N
— T T —— T —
70 80 a0 100 110 120
min
KA 214nm _ _ _
Peak[#] | RetTimel[min] | Height[uV] Width[min] AreauV#s] Areal%]
1 94, 092 94960 1. 708 10553427 a0. 639
2 98. 333 91196 1. 740 10283902 49, 361
HPLC data of 19 using (5,5)-L1
mV
10 (8 s
[ & !
- J N T
I T T T T I T T T T | T T T T I T T T T I T T T T I
70 80 90 100 110 120
min
Bl 3EA 214mm )
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 94, 023 151919 1. 693 16398385 94, 491
2 98, 447 9303 1. 649 956113 2. 509

Supplementary Figure 387. HPLC spectra for 19
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(S)-N-(1-(2,6-difluorophenoxy)decan-5-yl)-N-(4-methoxyphenyl)acetamide (20)
HPL.C analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 24.3 min (minor), 22.9 min (major).

HPLC data of 20 wusing raceLl
mV
250+ e /s
4 | l: | h
! [k
o o J NS\
e e e e —
10 13 20 25 30
min
Bl A 214nm _ ] ] _
Peak[#] | RetTime[min] | Height[uV] Width[min] AreauV#s] Area[%]
1 22. 769 293332 0. 468 8875938 49, 080
2 24,130 299945 0. 471 9208551 50. 920
HPLC data of 20 wusing (5 5 -L1
mV
T |q|:x.
EDG_ II I;:_r &
i | . —
1 [
G_ T T T I T T T T I_ T J T l\- T | T T T I
10 13 20 25 30
min
Rl 3EA 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Area[%]
1 22.948 635925 0.473 19366305 95. 421
2 24,318 32709 0. 461 929395 4. 579

Supplementary Figure 388. HPLC spectra for 20
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(8)-4-(2-oxopyrrolidin-1-yl)nonyl 4-(trifluoromethyl)benzoate (21)

CF3

HPLC analysis: The ee was determined to be 95% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 3.9 min (minor), 3.5 min (major).

HPLC data of 21 wusing race-L1

m¥
_O__ II II: o
25 i e
] |I l'r |I l'r
- ] | I|
] . f\ ;'I W Y —
0 —T T T T —T |
0 1 2 3 1 b 6 T
min
K AEA 214nm _ _ _ _
Peak([#] | RetTime[min] | Height[uV] Width [min] Area[uV#s] Area[%]
1 3. 517 361555 0.131 3013360 49. 765
2 3.913 284417 0. 168 3041818 50. 235
HPLC data of 21 using (5 S1-L1
mV
1 Iﬁl'—.:
f 1=
] |
i [ -
T |I I| ::
Y S
G T T T T I T T T T I T T T T | T :’ T T I T T T T I T T T T | T T T T I
0 1 2 3 1 5 6 T
min
HriigEA 214nm _
Peak[#] | RetTime[minl | Height[uV] Width[min] Areal[uV#s] Area([%]
1 3. 541 233234 0. 135 2003376 97. 776
2 3.913 3426 0. 227 45558 2.224

Supplementary Figure 389. HPLC spectra for 21
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(S)-N-(1-(1,3-dioxoisoindolin-2-yl)undecan-6-yl)-N-methylacetamide (22)

HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 27.8 min (minor), 29.3 min (major).

HPLC data of 22 wusing raceLl
mV
1 ¥ [k
] / A
0 T T T ' j' \V — — |
10 15 20 29 30 32
min
Kyl 35A 214nm _ _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[minl Area[uV#s] Area[%]
1 28. 372 26826 0. 756 1293889 49, 309
2 29, 961 32542 0. 621 1303789 a0. 191
HPLC data of 22 wusing (5 5-L1
mV
:\- |I :!':-
ca | Il\._
I T T T T I T T T T I T T T T | T T T T I T T T I
10 13 20 25 30 35
min
Erilll3%A 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV*s] Areal%]
1 27.862 31668 0.673 1305051 4,999
2 29, 339 632538 0. 612 24799354 95, 001

Supplementary Figure 390. HPLC spectra for 22
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methyl (R)-4-(2-oxopyrrolidin-1-yl)-5-phenylpentanoate (23)
HPL C analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 4.7 min (minor), 5.4 min (major).

HPLC data of 23 using race-L1
mV
I:"ulgt-_ =)
— |I IF\'- |'Iﬁ"Ia
2 |I ¥ i I!,‘-'
| I'. l'I L
/ AN
| ' R T T |
1 5 6 7 8
min
Byl 2¥A Chl 214nm _ _ _
Peak[#] | RetTimel[min] | Height[uV] Width[min] ArealuVs] Areal%]
1 4. 723 89130 0.112 639591 51. 323
2 5. 406 74236 0. 127 606610 48. 677
HPLC data of 23 using (5 5-L1
mV
500 N
| f .'I \
i h
G T T T T I T T T I T T T I T T T I
1 5 6 7 8
min
Fy M Z8A Chl 214nm ]
Peak[#] | RetTime[min] | Height [uV] Width[min] Areal[uV#s] Area [%]
1 4. 738 13537 0.112 96887 2.074
2 5. 420 556153 0.129 4575080 97.926

Supplementary Figure 391. HPLC spectra for 23
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tert-butyl  (S)-(4-((4-(N-(4-methoxyphenyl)acetamido)nonyl)oxy)phenyl)carbamate

(24)
HPL.C analysis: The ee was determined to be 96% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 17.8 min (minor), 30.9 min (major).

HPLC data of 24 wusing race Ll
mV
100+ fle= =
] [ =
] f fe= i
] - [
i I\ JA
0 RS — T T R ™ ———]
10 15 20 25 20 35 40
min
Ky #8A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 17. 748 109608 0. 431 2040446 49, 930
2 31. 032 64412 0. 743 2042841 a0. 020
HPLC data of 24 wusing (S5 5)-L1
mV
_ =
25 % [ &
= |
~ { T
_'— / ll'\,_
T I T T T T I T T T T | T T T T I T T T I T T I T T T T |
10 15 20 25 30 35 40
min
FMAA Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 17. 768 12354 0. 430 341432 1. 960
2 30, 861 3513861 0. 757 17074276 93, 040

Supplementary Figure 392. HPLC spectra for 24
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(8)-4-(N-(4-methoxyphenyl)acetamido)nonyl ((benzyloxy)carbonyl)glycinate (25)

HPLC analysis: The ee was determined to be 95% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 16.5 min (minor), 13.2 min (major).

HPLC data of 25 wusing raceLl
mV
10 flus —
II = s
(R [
| T Y
JARN S _f" b
— T —T — T T —T ™ —T
5.0 7.5 10. 0 12.5 15.0 17.5 20.0
min
RS AEA Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Areal%]
1 13. 185 106037 0. 387 2597567 a0. 437
2 16. 451 78390 0.511 2552531 49, 563
HPLC data of 25 using (5 5)-L1
mV
EDO_: Iﬁ.Ei';
] o =
100 [ :
] _JII 'l,\ —
O_ T T T T I T T T I T T T T I _I T T _I T T T T _I B T T I T
5.0 7.5 10.0 12. 5 15.0 17.5 20.0
min
FrliZ%A chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Widthlmin] Area[uV+s] Areal%]
1 13. 168 214603 0. 387 2288342 97. 542
2 16. 476 3847 0. 547 133251 2. 458

Supplementary Figure 393. HPLC spectra for 25

S334



Czﬁg%

(8)-1-(1-(4-(3-oxobutyl)phenoxy)decan-5-yl)pyrrolidin-2-one (26)

HPLC analysis: The ee was determined to be 96% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 5.9 min (minor), 8.3 min (major).

HPLC data of 26 using race-L1
mV
5 lﬂl_-. [+ ]
III II- ’."/_\K.
. N SN
— — I e e e —T
2.9 2.0 7.2 10.0 12. 5
min
Eri g4 214nm _ ] _ ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 5. 805 H2156 0. 278 929176 49, 952
2 8.182 28014 0. 543 930960 50. 048
HPLC data of 26 using (5 S-L1
mV
25 r\%
e | e
? |I ’ Ill
- [
_ _ - A S
I T T T T I T T T T I T T T I T T I T
2.9 2.0 7.2 10.0 12. 3
min
Erilll 34 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV+s] Areal%]
1 2. 863 1146 0. 296 21556 1.814
2 8. 260 34968 0. 541 1166694 98. 186

Supplementary Figure 394. HPLC spectra for 26
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(5)-5-(N-(4-methoxyphenyl)acetamido)decyl (17,4S5)-4-(4-chlorophenyl)cyclohexane-

I-carboxylate (27)
HPL.C analysis: The ee was determined to be 96% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 22.4 min (minor), 23.6 min (major).

HPLC data of 27 using race-Ll1
mV
] ll.f\x =c)
100 [ % A%
] AN \_
1 SN/ . _
' S T T —
20.0 22.5 25.0 27.5 30.0
min
Kr 48 Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width [min] Area[uV#s] Areal%]
1 22,452 132478 0. 439 3744224 49, 642
2 23.623 124127 0. 469 3798234 a0. 358
HPLC data of 27 using (5 5)-L1
mV
250 ¢
i CR - |
] g/ N
o ~ ) o
T T T T I T T T I T T T I T T T |
20.0 22.5 25.0 27.5 30,0
min
Hr B 2EA Chl 214nm ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Area[%]
1 22.423 5165 0. 436 143893 1. 766
2 23. h66 262771 0. 469 8002147 98. 234

Supplementary Figure 395. HPLC spectra for 27
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(R)-1-(6-chloro-1-phenylhexan-2-yl)pyrrolidin-2-one (28)
HPL.C analysis: The ee was determined to be 98% on a CHIRALPAK AS-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 2.9 min (minor), 3.8 min (major).

HPLC data of 28 using race-L1
mV
250 - N
] 3
7 ||: I'-'lll::'
: | II II |
|4 |
0 T —— —T— T
0.0 2.9 5.0 7.0
min
KB AEA Chl 214nm ] ] ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 2. 906 241722 0. 088 1352199 49, 408
2 3. 882 160192 0.131 1384718 50. 594
HPLC data of 28 using (S 5)-L1
mV
500 I“l =
i - (|
] S
] o i
~ - N
0 T T T T I T T T T I T T T T I
0.0 2.5 5.0 7.5
min
Fr A Chl 214nm ]
Peak[#] | RetTimelmin] | Height[uV] Width[min] Area[uV+s] Areal%]
1 2.925 7338 0. 082 38102 0. 855
2 3. 802 511894 0.132 44200186 99, 145

Supplementary Figure 396. HPLC spectra for 28
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(8)-5-(N-(4-methoxyphenyl)acetamido)decyl 2-bromo-3-fluorobenzoate (29)

Br

HPL C analysis: The ee was determined to be 96% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 14.3 min (minor), 11.4 min (major).

HPLC data of 29 using race-Ll
mV
25 < =
s ’
0 | — T - }\ | {fﬂ\k |
7.9 10.0 12. 5 15.0
min
KM g5A Chl 214nm ] ] ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 11. 432 201061 0. 242 3057160 20. 714
2 14. 269 142470 0. 328 2971061 49, 286
HPLC data of 29 using (S 51-L1
mV
500 fes
] [P =
7 |II ? 5::
G | T T T | T j T T | T T T | T T T
7.0 10.0 12. 9 12. 0
min
Fifi28A Chl 214mm _ _
Peak [#] | RetTime[min] | Height[uv] Width[min] ArealuV#s] Area[%]
1 11. 452 536083 0. 241 8353631 98. 144
2 14. 358 7992 0. 314 157942 1. 856

Supplementary Figure 397. HPLC spectra for 29
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(R)-4-(2-oxopyrrolidin-1-yl)-5-phenylpentyl furan-2-carboxylate (30)
HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AS-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,5)-L1: 4.4 min (minor), 7.1 min (major).

HPLC data of 30 wusing race-L1
mV
o -
100 [ 2
I| s oo
[ —
. /A / \\___
| — | I I 1
E a B T 3 9
min
Ky M 3EA Chl 214nm ] _ ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Area[%]
1 4. 376 127347 0. 141 1173165 49, 563
2 7.074 24157 0. 331 1179620 a0, 137
HPLC data of 30 using (S S1-L1
mV
1 /X
] — J.'"I ) \\
I T |_ T T | T T T T I T T T T I T T |__ T T T T T I
4 a 5] T 9
min
Hrfl2%A Chl 214nm _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal[%]
1 4. 414 4475 0.137 39657 1. 510
P 7.082 117447 0. 332 2587402 93. 490

Supplementary Figure 398. HPLC spectra for 30
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(8)-4-(2-oxopyrrolidin-1-yl)nonyl thiophene-2-carboxylate (31)
HPL C analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,5)-L1: 4.1 min (minor), 4.8 min (major).

HPLC data of 31 wusing raceLl1
mV
100H e
T e |"|§
n I| Il'_,-: I| II:xIE
E | |" | I;\
i A
P PR PN
0 ' ' ' . T T T
0.0 2.5 .0 7.5
min
Ryl d§A Chl 214nm _ _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVks] Area[%]
1 4. 166 96162 0. 126 775583 49, 100
2 4. 899 81724 0. 153 804014 20, 900
HPLC data of 31 using (S 5)-L1
mV
] Al
100; i
] n | e
T '_' |I II
O T T T )I-\x__ I T T T : I- I ; I__ T T I
0.0 2.5 5.0 7.5
min
FrfllZ8A Chl 214nm _
Peak[#] | RetTimelmin] | Height [uV] Widthlmin] ArealuV#s] Areal%]
1 4. 168 2324 0.125 15685 1. 527
2 4, 851 119043 0.159 1205004 98. 473

Supplementary Figure 399. HPLC spectra for 31
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(S)-1-(1-(2-acetyl-1H-pyrrol-1-yl)decan-5-yl)pyrrolidin-2-one (32)
HPL.C analysis: The ee was determined to be 97% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,5)-L1: 4.1 min (minor), 3.6 min (major).

HPLC data of 32 using race-L1
mV
5 Lt
|I I||“ III IIl
"l“'\._p'“\_h\_-_r\_ _u_L._ — S
f T T T ' T T
0.0 2.5 5.0 7.0
min
Kyl g8A Chl 214nm _ _ _
Peak[#] | RetTimel[min] | Height[uV] Width[minl ArealuV#s] Areal%]
1 3. 669 61032 0. 112 439082 50. 578
2 4,120 43305 0.139 429053 49, 422
HPLC data of 32 using (5 5-L1
mV
] 2
100 e .
: | I:*:~ E
7] fi || | K]
] - )II\__ S I'k - —_—
O T T T T I T T T T I T T T I
0.0 2.0 2.0 7.0
min
Fifllg5A Chl 214mm _
Peak[#] | RetTimelmin] [ Height[uV] Width[min] ArealuV#s] Areal%]
1 3. 662 149642 0.113 1082959 98. 345
2 4. 104 2078 0. 141 18228 1. 6325

Supplementary Figure 400. HPLC spectra for 32
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(S)-1-(2-phenyl-1-(1-tosylpiperidin-4-yl)ethyl)pyrrolidin-2-one (33)

HPLC analysis: The ee was determined to be 87% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 20.2 min (minor), 17.5 min (major).

HPLC data of 33 using race-Ll1
mV
25 o -

] [ /X

] [N/ :,\

i _/ \\xT/f —_—
0= : =S - —
10. 0 12. 5 15.0 17.5 20,0 22.5 25.0

min
Ryl 48A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 17. 788 24469 0. 890 1399437 a0, 501
2 20.123 20066 1. 044 1371722 49, 499
HPLC data of 33 using (5 5 -L1
mV
100 °
0_ T T T T I T T I T T s |__I_|_ T T T T T T T -l
10.0 12.5 15.0 20.0 22.5 25.0
min
FrBZEA Chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width{min] Area[uV#s] Areal%]
1 17.512 143569 0. 875 3185752 93. 691
2 20. 216 8133 1. 062 551171 6. 309

Supplementary Figure 401. HPLC spectra for 33
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(8)-1-(1-((4-methyl-2-ox0-2 H-chromen-7-yl)oxy)undecan-6-yl)pyrrolidin-2-one (34)

HPLC analysis: The ee was determined to be 96% on a CHIRALCEL OD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 14.7 min (minor), 12.7 min (major).

HPLC data of 34 using race-L1
mV
] /% %
50 [ 2\ f‘:\
] /" \\/ .
0 — — 7 —
5.0 7.5 10.0 12.5 15.0 17. 5 2000
min
BMIgEA 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 12. 553 86700 0. 866 4673706 a0. 399
2 14, 333 70074 1. 043 4599619 49, 601
HPLC data of 34 using (5 5 -L1
mV
i i
. I.'II E. ~
i [ =\ ©
/
G T T T T I T T T I T |--/|z I T \\:\ T I T T T I T T T T I
2.0 7.2 10.0 12. 5 15.0 17. 5 20.0
min
Ei %A 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uVis] Area[%]
1 12. 691 89466 0. 379 4939564 97.930
2 14. 761 1559 — 104432 2.070

Supplementary Figure 402. HPLC spectra for 34
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1-benzyl 2-((S)-7-(N-(4-meth0xyphenyl)acetamido)dodecyl) (S)-pyrrolidine-1,2-
dicarboxylate (35)

HPL.C analysis: The dr was determined to be 97:3 on a CHIRALCEL OD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 49.1 min (minor), 44.6 min (major).

HPLC data of 35.36 using race-Ll
m¥
] fa
25+ (8 /X
4 1 [ =
E i
4 — _L L
T ' ' ' ; T ' T
30 40 a0 60
min
Kyl 28A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 45, 081 22359 1. 506 2133877 49, 544
2 49, 146 19803 1. 701 2173188 20, 456
HPLC data of 35 using (5 5)-L1
my
4 e
- I|II zf\\ -
i o __/.-' \,_ =
T T T T I T T T T | T T T I T T
30 40 a0 &0
min
Rl 2%A Chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 44, 582 127463 1. 559 12829478 97. 105
2 49,103 2832 2.122 382450 2.895
HPLC data of 36 using (R F-L1
mV
. N F&
50—: & f )
- '\-_': I|I ""\
] —— _,.---"——--:"-"_.-/I \\— — e -
0 T ' ' ' — ' ' ' ' T
a0 40 al 60
min
FrdiZ%A chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 44,192 5960 1. 237 441413 5. 048
2 47,622 32397 1. 575 8303337 94, 952

Supplementary Figure 403. HPLC spectra for 35
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C4Hg

1-benzyl

OMe

dicarboxylate (36)

/\\\\\\/\/\/O Y o6
OYN \ /&O
Me

2-((R)-7-(N-(4-methoxyphenyl)acetamido)dodecyl)

(S)-pyrrolidine-1,2-

HPL.C analysis: The dr was determined to be 5:95 on a CHIRALCEL OD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (R,R)-L1: 44.2 min (minor), 47.6 min (major).

HPLC data

of 35.36 using race-Ll

m¥
4 lf"\'_: =]
25 & “AE
T P
E i
| A _L L
T ' ' ' ; T ' T
30 40 a0 60
min
Kyl 28A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 45, 081 22359 1. 506 2133877 49, 544
2 49, 146 19803 1. 701 2173188 20, 456
HPLC data of 35 using (5 5)-L1
my
4 e
] zfﬁ\ =
] . \_
T T T T I T T T T | T T T I T T
30 40 a0 &0
min
Rl 2%A Chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 44, 582 127463 1. 559 12829478 97. 105
2 49,103 2832 2.122 382450 2.895
HPLC data of 36 using (R F-L1
mV
: A
50 = &
- '\-_': I|I ""\
] —— _,.---"——--:"-"_.-/I \\— — e -
0 T ' ' ' — ' ' ' ' T
a0 40 al 60
min
Fr @ 28A Chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 44,192 5960 1. 237 441413 5. 048
2 47,622 32397 1. 575 8303337 94, 952

Supplementary Figure 404. HPLC spectra for 36
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(R)-7-(2-oxopyrrolidin-1-yl)-8-phenyloctyl

OMe

Cl

methyl-1H-indol-3-yl)acetate (37)
HPL C analysis: The ee was determined to be 97% on a CHIRALPAK AS-H column

2-(1-(4-chlorobenzoyl)-5-methoxy-2-

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 3.8 min (minor), 6.4 min (major).

HPLC data of 37 using race-L1
mV
100 | L -
I T .
P - SN / \\
: . , . . . , . ]
2.5 5.0 7.5 10.0
min
BB EEA Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 3. 835 160182 0. 202 2193746 50. 068
2 6. 461 65640 0. 500 2187812 49,932
HPLC data of 37 using (5 51-L1
mV
250 ,rE\
- E f ;ﬁ\\M
G i — | T T __- I- T I T I/ T T — I T T T I
2.5 5.0 7.5 10.0
min
Erfi 284 Chl 214nm _
Peak[#] | RetTime min] | Height[uV] Width[min] Area[uVks] Areal%]
1 3. 841 11138 0. 200 156648 1. 492
2 6. 405 306952 0. 497 10340919 98. 508

Supplementary Figure 405. HPLC spectra for 37
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\
C4H9/D\l : o)
.
(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)acetamide (38)
HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 6.7 min (minor), 7.1 min (major).
HPLC data of 38 wusing rac-L2

mV
2500 :5 ;:f
| &
O e
4 5 6 7 8 9 10

min
fa Il 2EA 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] | Areal[uVis] Area[%]
1 6. 797 2704217 0.219 | 37174987 49, 576
2 7. 362 2681443 0. 225 | 37811391 50. 424
HPLC data of 38 wusing (S)-L2
mV
1000 ee
0 | T = T ‘ T |. - -| -"‘ T \‘- T | T T ‘ T T T |
4 5 6 7 8 9 10
min
el #EA 214nm
Peak[#] | RetTimel[min] | Height [uV] Width[min] Area[uV#s] Area[%]
1 6. 743 68356 0.147 | 640436 5. 104
2 7.118 1104107 0. 164 | 11906384 94. 896

Supplementary Figure 406. HPLC spectra for 38
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CaHg “‘\\/\o
ﬁNf
(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)cyclopropanecarboxamide (39)
HPL C analysis: The ee was determined to be 93% on a CHIRALPAK IG column (8%

iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained using
(S)-L2: 24.4 min (major), 25.6 min (minor).
HPLC data of 39 wusing rac-L2

mV
20 = o
g /B
10 :: .‘,"" é"\%
= - /1T ,
‘ T T T | T T | T T T ‘ T T T ‘ T T T T T T |
15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
fa i E8A 214nm ) ] ] ]
Peak[#] | RetTimelmin] | Height [uV] Width[min] Areal[uVsxs] Areal%]
1 24, 387 20371 0. 602 777337 49, 651
2 25. 503 18723 0.672 788260 50. 349
HPLC data of 39 using (S)-L2
mV
50— v
i [ % =
T / = [Ia]
] [ 3
O I T T T | T T T T | T T T T ‘ T —I/ T T ‘ . \j”ﬁ T T |
15.0 17.5 20.0 22.5 25.0 27.5 30.0
min
FMESA 214nm
Peak[#] | RetTime[min] Height [uV] Width[min] Area[uV#s] Areal%]
1 24, 364 55346 0. 599 2135186 96. 631
2 25.512 1962 — 74440 3. 369

Supplementary Figure 407. HPLC spectra for 39
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Cmg/\»\\/\o

HN (0]
tBu
(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)pivalamide (40)
HPLC analysis: The ee was determined to be 86% on a CHIRALCEL OJ-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 12.8 min (major), 15.0 min (minor).

HPLC data of 40 wusing rac-L2
mV
250 e =
d x <
1 =i 25
0-1 — _— — | —
10.0 12.5 15.0 17.5 20.0
min
fa i 2EA Chl 214nm
Peak[#] | RetTimel[min] | Height[uV] Width[min] Areal[uVks] Areal%]
1 12. 845 287527 0. 425 7943554 49, 391
2 15. 031 201846 0.624 8139540 50. 609
HPLC data of 40 using (S)-12
mV
250 /e
] | o 8
0 T "l T ‘\K. T T 777‘7- Tﬁ T ‘7 T T T |
10.0 12.5 15.0 17.5 20.0
min
Frill 25A Chl 214nm
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuViks] Areal[%]
1 12. 770 278491 0. 420 7611909 92. 757
2 14. 951 16043 0. 592 594365 7.243

Supplementary Figure 408. HPLC spectra for 40
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c4H9/\““\/\o

HN

0]

Ph

(R)-N-(1-(naphthalen-2-yloxy)nonan-4-yl)benzamide (41)

HPLC analysis: The ee was determined to be 86% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 8.5 min (minor), 9.6 min (major).

HPLC data of 41 using rac-L2
mV
Mo <+
° 5
100 A
@\ / = AN
U T T -‘.rr ! T T \[ ‘ = | - |_ |V
5.0 7.5 10. 0 12.5
min
Il ZsA 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVis] Area[%]
1 8. 465 147157 0.570 5317060 49,710
2 9. 534 121712 0. 697 5379127 50. 290
HPLC data of 41 using (S)-L2
mV
100~ e /B
] - .
07 T T T T 7‘ — T B — T T T
5.0 7.5 10. 0 12.5
min
sl 254 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Area[%]
1 8. 478 16460 0. 461 457863 7.116
2 9. 593 145855 0. 655 5976061 92. 884

Supplementary Figure 409. HPLC spectra for 41
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c4H9/\-“‘\/\o

HN\’%O
OMe

methyl (R)-(1-(naphthalen-2-yloxy)nonan-4-yl)carbamate (42)
HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AS-H column

(3% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 13.7 min (minor), 15.4 min (major).

HPLC data of 42 wusing rac-L2
mV
.
= e
0.0 =\ -
- S 1 - T
T R T L ' — . T
10. 0 12.5 15.0 17.5 20. 0 22.5 25.0
min
il EsA 254nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV*s] Areal%]
1 13. 590 2609 1.018 180468 49, 838
2 16. 551 1147 2.075 181644 50. 162
HPLC data of 42 using (S)-L2
mV
500 Z -
() ‘7 — — 'Ti.‘r 7| |;_ T - — — — _I — |J — — — ]
10 15 20 25
min
Frl23A 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV*s] Areal[%]
1 13.679 92164 0. 930 4959064 4. 441
2 15. 411 728095 2. 144 106713610 95. 559

Supplementary Figure 410. HPLC spectra for 42
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CqHg SN

|
HN (0] Ph

OtBu
tert-butyl (R)-(1-phenoxyoctan-4-yl)carbamate (43)
HPLC analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 4.3 min (major), 4.8 min (minor).

HPLC data of 43 using rac-L2
mV
200 - o
S k:
100 = 3
() T T T T ‘ T T "\\- ‘ T & T T T T T T ‘ T T 1
3.5 4.0 1.5 5.0 5.5 6.0
min
S EEA 214nm
Peak[#] | RetTime[min] Height [uV] Width[min] ArealuVis] Areal%]
1 4. 307 206447 0. 089 1200642 50. 204
2 4. 739 179735 0.102 1190883 49, 796
HPLC data of 43 using (S)-12
mV
1000 A
0 | 7I — T T T T 7 \.\K - ‘ T T | T | T T T ‘
3.5 4.0 4.5 5.0 6.0
min
S EEA 214nm
Peak[#] | RetTime[min] Height [uV] Width[min] ArealuVis] Areal%]
1 4. 328 1171542 0. 093 7094088 95. 774
2 4. 790 47063 0. 105 313023 4, 226

Supplementary Figure 411. HPLC spectra for 43

$352



Ph W
\/\‘\ \/\o
HN\B

tert-butyl (R)-(6-(naphthalen-2-yloxy)-1-phenylhexan-3-yl)carbamate (44)
HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 4.4 min (major), 5.7 min (minor).
HPLC data of 44 wusing rac-L2

mV
'np] (o))
g 2
100 Y e
U= T —T ' L T T ] T ]
3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
min
Tl #RA 214nm
Peak[#] | RetTimel[min] Height [uV] Width[min] ArealuV#s] Areal[%]
1 4. 483 186535 0.142 1682584 49. 364
2 5. 869 7 109747 0.247 1725964 | 50. 636
HPLC data of 44 wusing (S)-L2
mV
oo
500 & s
0 |7-| T | T 4|—\MT T T T VI = T | T T | T T ‘
3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0
min
FESA 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVks] | Areal[%]
1 4. 398 885518 0.128 7214612 96. 434
2 5. 672 20208 0. 205 266758 3. 566

Supplementary Figure 412. HPLC spectra for 44
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Ph N
\/\‘ CsHy4

HN

N
Boc

tert-butyl (S)-(1-phenylnonan-3-yl)carbamate (45)

HPLC analysis: The ee was determined to be 93% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 3.5 min (major), 3.9 min (minor).

HPLC data of 45 wusing rac-L2
mV
e e
|
0 | . _Ii. '[ — — ! [ ! ! ! |
2 3 4 5 6
min
FE#EA 214nm
Peak[#] | RetTimelmin] | Height[uV] Width[min] Areal[uVss] Areal%]
1 3. 536 448780 0. 081 2380481 50. 901
2 3. 859 415090 0. 086 2296173 49, 099
HPLC data of 45 using (S)-L2
mV
250 ke
*
() | T ‘ IH‘—I\‘_.;_ 7-7_|_ T T ‘ T T |
2 3 4 5 6
min
FE#EA 214nm
Peak [#] | RetTime[min] Height [uV] Width[min] Areal[uVss] Areal%]
1 3. 544 449160 0. 080 2354964 96. 645
2 3. 879 13993 0. 090 81747 3. 355

Supplementary Figure 413. HPLC spectra for 45
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Mew/\»\\/\o

Me HN
“Boc

tert-butyl (S)-(6-methyl-1-(naphthalen-2-yloxy)heptan-4-yl)carbamate (46)
HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 5.6 min (major), 7.5 min (minor).
HPLC data of 46 wusing rac-L2

mV
250 [\ 2
0 I f. - | T T T ﬁ — T T T | .7{1. % T T T T T T T T T }
4 5 6 7 8 9 10
min
R 28A 214nm , , , ,
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVss] Area[%]
1 5. h64 297754 0.124 2399006 50. 184
2 7.530 155292 0. 239 2381460 49, 816
HPLC data of 46 using (S)-L2
my
500~ 2
4 L’: o
2
0; T | T T ‘ T : “ T ‘ T T | |—7‘-— | T T | T T ‘
4 5} 6 7 8 9 10
min
KM #5A 214nm
| Peak[#] | RetTime[min] | Height[uV] Width[min] Areal[uVs#s] Areal%] |
1 5.550 | 654524 | 0.124 | 5234185 | 96.496
2 7.522 13260 0. 241 190079 3. 504

Supplementary Figure 414. HPLC spectra for 46
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QO

HN

~N

tert-butyl (S)-(1-cyclopentyl-4-(naphthalen-2-yloxy)butyl)carbamate (47)

Boc

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 6.1 min (major), 9.0 min (minor).

HPLC data of 47 using rac-L2
mV
500 = =
k=] =]
0 ‘ T T T ‘ = _lu T | T — \l_ T ‘ T T .V |
0.0 2.5 5.0 7.5 10.0 12.5
min
K iM23A 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 6. 047 538674 0.143 4929139 48. 899
2 8.677 278246 0. 289 5151154 51. 101
HPLC data of 47 using (S)-L2
mV
1000 =
g «©
| o
0 T T T | T T T A_gl T ‘ T T | T T
0.0 2. 5.0 7. 10.0 12.5
min
M EA 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuViks] Areal%]
1 6.116 1207916 0. 153 11835689 98. 509
2 8. 976 7861 0. 353 179095 1. 491

Supplementary Figure 415. HPLC spectra for 47
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Nee

HN

N
Boc

tert-butyl (S)-(1-cyclohexyl-4-(naphthalen-2-yloxy)butyl)carbamate (48)
HPLC analysis: The ee was determined to be 98% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 6.3 min (major), 7.3 min (minor).

HPLC data of 48 using rac-L2
mV
250 N S
Ay o
| € [y
‘." "‘-. ;ﬁ \,\
= . |"‘ - : = = == —
4 5 6 7 8 9 10
min
ol 25A 214nm
Peak[#] | RetTimelmin] | Height[uV] Width[min] ArealuVs#s] Areal%]
1 6.178 276700 0. 166 2976045 50. 370
2 7.180 199448 0.229 2932304 49. 630
HPLC data of 48 wusing (S)-L2
mV
1000 Ne
] | &
] a 5
] / \\ o
v -
0 T T T | T T | T T T ‘ T T T | T | T T T
4 5 6 7 8 9 10
min
F il 2EA 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 6. 260 1121874 0. 185 13376908 98. 881
2 7.307 7954 0. 268 151328 1.119
HPLC data of 48 using (S)-L2 at 0°C
mV
1000+ n
— '8
=
7 | & o
] | =
\_ _I"—
0= — . —— : — ——
4 5 6 7 8 9 10
min
Kl 254 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uViks] Areal%]
1 6. 080 963158 0.164 10219943 97. 307
2 7.079 20802 0.217 282874 2.693

Supplementary Figure 416. HPLC spectra for 48
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HN

Ac
(S)-N-(1-cyclohexyl-4-(naphthalen-2-yloxy)butyl)acetamide (49)
HPLC analysis: The ee was determined to be 86% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 3.5 min (minor), 4.3 min (major).

HPLC data of 49 using rac-L2
mV
100 /& [T
e
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
min
Fe il Z2A 214nm
| Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Area%]
1 3.516 153345 0.120 1271156 50. 916
2 4, 346 162081 0.115 1225412 49, 084
HPLC data of 49 using (S)-L2
mV
250 /'8
0 ‘ T T T ] \_ - T-l \_I T T | AI/—I\]-;I T | T T | T T T |
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
min
kM #EA 214nm
Peak[#] | RetTimel[min] Height [uV] WidthImin] ArealuVks] Areal%]
1 3. 506 24239 0.114 179276 7.161
2 4,335 312875 0.114 2324234 92. 839

Supplementary Figure 417. HPLC spectra for 49
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Boc

HN

tert-butyl

yloxy)butyl)piperidine-1-carboxylate (50)

wee

~
Boc

(S)-4-(1-((tert-butoxycarbonyl)amino)-4-(naphthalen-2-

HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(7% iPrOH in hexane, 0.7 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 20.5 min (major), 35.6 min (minor).

HPLC data of 50 using rac-L2
mV
200 . -
1007 g s
7 A ."I | JAE
O . T T | .‘l T | T T T T T / \\ T T
15 20 25 30 35 40
min
S ESA Chl 214nm
Peak[#] | RetTimelmin] | Height[uV] Width[min] Area[uVis] Areal%]
1 20.371 192995 0. 462 5765588 49. 691
2 35.424 108363 0. 840 5837294 50. 309
HPLC data of 50 using (S)-L2
mV
] IE
R b 2
] ~ [ =
0 T | T ‘ T = | T T T T ‘ T ‘ — T T T ‘
15 20 25 30 35 40
min
Rl #8A Chl 214nm
Peak[£] | RetTime[min] | Height [uV] Width[min] Areal[uV#ks] Areal[%]
1 20. 485 77891 0. 465 2331987 96. 155
2 35. 567 1796 0.821 93260 3. 845
HPLC data of 50 using (S)-L2 at 0°C
mV
] e
250 I =
; | & =
O . T | ; I“\ T | T T T T ‘ T ‘- __r_v T T T ‘
15 20 25 30 35 40
min
Kl #5A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 20. 398 363082 0. 463 10851695 94, 343
2 35. 554 12872 0. 813 650654 5. 657

Supplementary Figure 418. HPLC spectra for 50
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Me

HN

pavace

~N

tert-butyl (S)-(2-methyl-9-(naphthalen-2-yloxy)nonan-3-yl)carbamate (51)

HPLC analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 5.2 min (major), 5.6 min (minor).

HPLC data of 51 wusing rac-L2
mV
250 T ©
/[ l!?
0 — - .‘.'.‘ T \\- ‘ T | T T T |
‘ 5 6 7 8
min
K 28A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uViks] Area[%]
1 5.137 376089 0.124 3054927 49, 665
2 5. 623 350811 0.135 3096110 50. 335
HPLC data of 51 wusing (S)-L2
mV
50 \=
0 —T —— —‘ _l — ‘ T | T T T |
4 H 6 7 8
min
FEMEEA Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Areal[uVi#s] Area[%]
1 5. 154 50461 0. 128 417879 98. 250
2 5. 649 825 0. 145 7444 1. 750

Supplementary Figure 419. HPLC spectra for 51
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Me\T4?\\//A\T//\7A“\\v//\\o/lillnlli!

Me Me HN_
Boc

tert-butyl  ((4S,6S)-6,10-dimethyl-1-(naphthalen-2-yloxy)undec-9-en-4-yl)carbamate
(52)
HPL.C analysis: The dr was determined to be 98:2 on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (S)-L2: 12.6 min (major), 15.3 min (minor).

HPLC data of 52 wusing (S)-L2

mV
250 EWg -
4 S
0 —= T ‘ - - V-IIV.V — | _\7 - _l — T T—_; T ‘
10.0 12.5 15.0 17.5
min
i #8A Chl 214nm
Peak [#] | RetTime[min] Height [uV] Width[min] Areal[uVks] Area %]
1 12.642 301464 0.292 5537708 98. 500
2 15. 262 4049 0.332 84334 1. 500
HPLC data of 53 using (R)-L2
mV
fe
0 = i
T T ! _r —r —— \ T —— l
10.0 12.5 15.0 17.5
min
G #%A Chl 214nm
Peak[#] | RetTime[min] Height [uV] Width(min] Areal[uViks] Areal[%]
1 12. 717 2460 0. 296 45786 1. 553
2 15. 370 126711 0. 350 2902078 98. 447

Supplementary Figure 420. HPLC spectra for 52
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tert-butyl ((4R,6S)-6,10-dimethyl-1-(naphthalen-2-yloxy)undec-9-en-4-yl)carbamate
(53)
HPL.C analysis: The dr was determined to be 3:97 on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained
using (R)-L2: 12.7 min (major), 15.4 min (minor).

HPLC data of 52 wusing (S)-L2

mV
250 EWg -
4 S
0 —= T ‘ - - V-IIV.V — | _\7 - _l — T T—_; T ‘
10.0 12.5 15.0 17.5
min
i #8A Chl 214nm
Peak [#] | RetTime[min] Height [uV] Width[min] Areal[uVks] Area %]
1 12.642 301464 0.292 5537708 98. 500
2 15. 262 4049 0.332 84334 1. 500
HPLC data of 53 using (R)-L2
mV
fe
0 = i
T T ! _r —r —— \ T —— l
10.0 12.5 15.0 17.5
min
G #%A Chl 214nm
Peak[#] | RetTime[min] Height [uV] Width(min] Areal[uViks] Areal[%]
1 12. 717 2460 0. 296 45786 1. 553
2 15. 370 126711 0. 350 2902078 98. 447

Supplementary Figure 421. HPLC spectra for 53
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(R)-N-(5-(naphthalen-2-yloxy)pentan-2-yl)acetamide (54)

HPLC analysis: The ee was determined to be 85% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 4.1 min (major), 4.7 min (minor).

HPLC data of 54 wusing rac-L2
mV
100 8 8
0 |7 — |7| T T 4‘/‘.5 T \|7' — T T T = — T T T l
2 3 4 5 6 7 8
min
Fa il Z8A Chl 214nm
Peak[#] | RetTimelmin] | Height [uV] Width[min] Area[uVss] Area[%]
1 4, 169 121605 0. 183 1430871 49, 538
2 4.726 103757 0.218 1457559 50. 462
HPLC data of 54 wusing (S)-L2
mV
1000 ig
0 | T | T Ii/.‘ T I_; T ‘ T T | T T T |
2 3 4 5 6 7 8
min
F I 28A Chl 214nm
Peak[#] | RetTime[min] Height [uV] Width[min] ArealuVis] Areal%]
1 4. 143 1185814 0. 184 14021974 92. 404
2 4. 705 92891 0. 201 1152665 7.596

Supplementary Figure 422. HPLC spectra for 54
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tert-butyl (R)-(5-(naphthalen-2-yloxy)pentan-2-yl)carbamate (55)

HPLC analysis: The ee was determined to be 88% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 3.4 min (major), 3.8min (minor).

HPLC data of 55 wusing rac-L2
mV
1000 g &
D T T T V| - T ‘ |A ﬁ%‘ T T
1 2 3 4 5 6
min
FEM#EA Chl 214nm _
Peak[#]  RetTime[min] | Height[uV] Width[min] Areal[uV#s] Areal%]
1 3.393 1363676 0. 088 7646062 49, 239
2 3. 798 1240460 0. 100 7882349 50. 761
HPLC data of 55 using (S)-L2
mV
250 E
e ES
0= ' T ' ”\ ' |
0 1 2 3 4 6
min
FEEA Chl 214nm
Peak [#] | RetTimel[min] = Height[uV] Width[min] Areal[uViks] Area %]
1 3. 393 332465 0. 087 1857531 93. 862
2 3. 798 19179 0. 098 121479 6. 138

Supplementary Figure 423. HPLC spectra for 55
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(R)-5-(((benzyloxy)carbonyl)amino)nonyl benzoate (56)

HPLC analysis: The ee was determined to be 91% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 9.9 min (major), 13.1min (minor).

HPLC data of 56 wusing rac-L2
mV
25 e t
e \O?
= e
0 oA JoN
T T T T | T T ‘ T T T ‘ T T T ‘
5.0 7 10.0 12.5 15.0 17.5
min
Fr il Z2A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVks] Areal[%]
1 10. 016 31490 0. 285 583630 49, 837
2 13. 317 23488 0. 388 587438 50. 163
HPLC data of 56 wusing (S)-L2
mV
50 .
[
[=2} o]
| ¥ 2
0 - —— e e
5.0 7 10.0 12.5 15.0 17.5
min
F i #$A Chl 214nm
Peak[#] | RetTimelmin] | Height[uV] Width[min] ArealuV#s] Area[%]
1 9. 929 48701 0. 283 895671 95. 714
2 13. 106 1726 0.373 40104 4. 286

Supplementary Figure 424. HPLC spectra for 56
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(R)-N-(1-(2,6-difluorophenoxy)decan-5-yl)acetamide (57)

HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 15.0 min (minor), 15.9min (major).

HPLC data of 57 wusing rac-L2
mV
i / :r ‘I;.‘ £
| J// \\/j _jg
O T T ‘ T T T | T T T | T |
10.0 12.5 15.0 17.5 20.0
min
Sl E5A 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Areal[uV#s] Areal%]
1 14. 877 282960 0. 380 6871261 50. 698
2 15.793 271407 0. 385 6682067 49, 302
HPLC data of 57 wusing (S)-L2
mV
500 = /%
T
0 T /
‘ T T ‘ T T | T T T | T |
10.0 12.5 15.0 17.5 20.0
min
F il 284 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 15. 043 47520 0. 352 1040890 4.937
2 15. 885 775617 0. 406 20043718 95. 063

Supplementary Figure 425. HPLC spectra for 57
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(S)-5-((tert-butoxycarbonyl)amino)-7-phenylheptyl 2-(trifluoromethyl)benzoate (58)
HPLC analysis: The ee was determined to be 93% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 7.3 min (major), 8.3min (minor).

HPLC data of 38 using rac-L2
mV
500 Neo T
B [ = f\en
4 / I'.\' { ¢0
i e / ‘I“\, / ‘I\
G T T T | T T | T T ‘ T T T ‘ T | T T | T T T |
4 5 6 7 8 9 10 11
min
Sl ASA Chl 214nm
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuVks] Areal%]
1 7.318 500319 0.163 5262916 49, 501
2 8.235 447339 0. 187 5368915 50. 499
HPLC data of 58 wusing (S)-L2
mV
N\
250 | &
| = 2
[\ o
\ o0
O ‘ T T T T r T T | ‘ /‘\ T \\ ‘ _7-| | T | T T T |
4 5 6 7 8 9 10 11
min
F il 25A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#ks] Areal%]
1 7.328 332590 0. 168 3589955 96. 528
2 8.273 10672 0. 190 129142 3.472

Supplementary Figure 426. HPLC spectra for 58
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(R)-4-((tert-butoxycarbonyl)amino)-6-phenylhexyl-4-((tert-butoxycarbonyl)amino-
benzoate (59)

HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 5.8 min (major), 6.2min (minor).

HPLC data of 59 wusing rac-L2
mV
100 .
0 ~ J \# \\ -
T ‘ T T | T T T T T ‘ T T ‘ T T T T |
3 4 6 7 8 9
min
I EEA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 5.823 108453 0.177 1239400 49. 304
2 6. 208 102655 0.191 1274377 50. 696
HPLC data of 59 wusing (S)-L2
mV
‘-"r\"g
100 [ SR
| T 8
O ‘ _|77 |_ | T T 7 — T‘%ili‘—_\-_ ‘ T T T T |
3 4 6 7 8 9
min
il 4A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 5. 820 156259 0. 184 1845082 95. 852
2 6.209 6753 0.213 79850 4.148

Supplementary Figure 427. HPLC spectra for 59
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tert-butyl (S)-(9-(4-cyanophenoxy)-1-phenylnonan-3-yl)carbamate (60)
HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 15.3 min (minor), 15.9min (major).

HPLC data of 60 wusing rac-L2
mV

Nz ng
25 ," E\? ."I‘ EC
| ®) %
0 N fl T \ _____ -
| T T T T ‘ T T T | T T T T ‘ T T T | T T T
10.0 12.5 15.0 17.5 20.0
min
Gl ZEA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVis] Areal%]
1 15. 281 33683 0. 340 729886 50,017
2 15. 896 30822 0.370 729389 49, 983
HPLC data of 60 using (S)-L2
mV
25 =
o | B
0= e o _jﬁ ‘l‘\ - o
T T T T ‘ T T T | T T T T ‘ T T T | T T T
10.0 12.5 15.0 17.5 20.0
min
Falll 284 Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#ks] Areal[%]
1 15. 315 972 — 22952 3. 501
2 15. 939 27098 0. 365 632616 96. 499

Supplementary Figure 428. HPLC spectra for 60
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(R)-4-((tert-butoxycarbonyl)amino)-6-phenylhexyl ((benzyloxy)carbonyl)glycinate

(61)

HPL.C analysis: The ee was determined to be 92% on a CHIRALCEL OD-H column

(20% iPrOH in hexane, 2.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 7.0 min (major), 8.2min (minor).

HPLC data of 61 using rac-L2
mV
50 /% /N
J=) FAC-N
/ A /
0 - /j \\?/’ \\H
| T T T ‘ T T T | T T T ‘
5.0 . D 10. 0 12.5
min
F il 254 Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uViks] Areal%]
1 6.923 76044 0. 447 2157556 49. 760
2 8.153 60126 0.574 2178355 50. 240
HPLC data of 61 using (S)-L2
mV
100 ;/ \g
f’i \ N
/ @
0 | |_ — |/ T ri‘l_ — T T | T T T ‘
5.0 .5 10.0 12.5
min
Fll#5A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uViks] Areal%]
1 6. 962 112998 0. 448 3228166 96. 186
2 8.222 3455 0. 590 128003 3.814

Supplementary Figure 429. HPLC spectra for 61
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(S)-5-((tert-butoxycarbonyl)amino)-7-phenylheptyl (1r,4S)-4-(4 chlorophenyl)
cyclohexane-1-carboxylate (62)

HPL.C analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 0.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 34.8 min (minor), 36.4min (major).

HPLC data of 62 using rac-L2
mV
250 .
i ‘I‘i '\F}J“ I‘l‘l\\g
1 v
1 [ 3/ 8
YN
G T T T ‘ T T ‘ T ‘ T T |
20 25 30 35 40
min
Gl 3EA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#*s] Areal%]
1 34,634 244784 0. 669 10503252 50. 274
2 36. 166 225960 0.710 10388731 49,726
HPLC data of 62 using (S)-L2
mV
7 M=
100 3 / ;‘%
] =R
0 ] R - 7? / l\\
T T T ‘ T T ‘ T ‘ T T |
20 25 30 35 40
min
Fr il %A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 34, 844 5145 0. 694 225941 3. 347
2 36. 367 142901 0. 706 6524738 96. 653

Supplementary Figure 430. HPLC spectra for 62
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(S)-5-((tert-butoxycarbonyl)amino)-7-phenylheptyl 2-bromo-3-fluorobenzoate (63)

HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 8.6 min (major), 10.4min (minor).

HPLC data of 63 using rac-L2
mV
:"‘P\F /\g
100 ."‘I‘ d:) ‘-"f g
:"‘I‘ \ ‘_‘f" \
o A N / N
| T T T | T T T ‘ T ‘ T T T T | T T T | T T T T ‘
7 8 9 10 11 12 13
min
Il 2%A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVis] Areal%]
1 8. 974 169968 0.199 2242069 50. 265
2 10. 333 142567 0. 242 2218384 49.735
HPLC data of 63 using (S)-L2
mV
] Mo
500~ [E -
- R ;
] /"I L"\. =
O T T T T | T T T |\- ‘ T ‘ T — | T T T | T T T T ‘
7 8 9 10 11 12 13
min
Il 2%A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 8.0616 687189 0.194 8551411 95. 495
2 10. 414 26724 0.237 403455 4. 505

Supplementary Figure 431. HPLC spectra for 63
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(S)-7-((tert-butoxycarbonyl)amino)-9-phenylnonyl thiophene-2-carboxylate (64)
HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 8.4 min (minor), 9.0 min (major).

HPLC data of 64 wusing rac-L2
mV
100 n
s n=
[ = [ =
| % ‘-‘" &
S \ /,‘ \\
0 T ‘ T T | T T | T T
5.0 7.5 10.0
min
G #EA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVis] Areal%]
1 8. 437 95992 0.184 1137521 50. 529
2 9.021 85273 0. 203 1113683 49.471
HPLC data of 64 using (S)-L2
mV
50 ‘.f“.‘m
=)
s |5
& |\
0 ——— ‘_ — T T 7| T \ T T —
5.0 7.5 10.0
min
GlEEA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 8. 430 2718 0. 184 32510 4.572
2 9.012 52380 0. 201 678509 95. 428

Supplementary Figure 432. HPLC spectra for 64
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(S)-7-((tert-butoxycarbonyl)amino)-9-phenylnonyl furan-2-carboxylate (65)
HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 8.8 min (minor), 9.6 min (major).

HPLC data of 65 wusing rac-L2
mV
i N ]
e NeE
] B
07 | - — )7|7 | T ‘ T j\ ‘ T T T ‘ T T T
5.0 7.5 10.0 12.5 15.0
min
Sl ZsA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 8. 769 92767 0.191 1150774 50. 815
2 9. 582 80368 0.215 1113852 49, 185
HPLC data of 65 using (S)-L2
mV
200 \g
o |2
100 2 P
o0 I‘-‘I "'\
0 —— | — — | ‘T — T T T T T T T
5.0 7.5 10. 0 12.5 15.0
min
il #5A Chl 214nm
Peak[#] | RetTimelmin] | Height [uV] Width[min] Area[uViks] Area%]
1 8. 786 9162 0. 191 112936 3.704
2 9. 598 210965 0.216 2936368 96. 296

Supplementary Figure 433. HPLC spectra for 65
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tert-butyl (S)-(7-(2-acetyl-1H-pyrrol-1-yl)-1-phenylheptan-3-yl)carbamate (66)

HPLC analysis: The ee was determined to be 95% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 4.0 min (major), 4.3 min (minor).

HPLC data of 66 wusing rac-L2
mV
= 0
100 & N3
[es | |
0 ‘77 — T T /\ \le — \/\ — F‘ T ‘ ‘\ ‘ T |
0.0 2.5 5.0 7.5
min
G 25A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] AreauVis] Areal%]
1 3.954 122684 0.110 866888 49, 458
2 4. 308 109683 0.126 885895 50. 542
HPLC data of 66 wusing (S)-L2
mV
250 \ﬁlv—‘
i &
. s oa
] 1 =
O T T /\_‘-4/\\ |_ — — I‘ ‘ — : ‘ T |
0.0 2.5 5.0 7.5
min
Fr il 28A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV*s] Areal%]
1 3.971 249819 0.112 1790861 97. 504
2 4,332 5989 0.123 45841 2. 496

Supplementary Figure 434. HPLC spectra for 66
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tert-butyl (S)-(7-((4-methyl-2-0xo0-2H-chromen-7-yl)oxy)-1-phenylheptan-3-yl)

carbamate (67)

HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 10.0 min (major), 13.8 min (minor).

HPLC data of 67 wusing rac—L2
mV
| § /%
_ /) \ VRN
T T | T T T ‘ T T T | T T T T | T T ‘
7.5 10.0 12.5 15.0 17.5
min
[ ZEA Chl 214nm _ ) )
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVis] Areal%]
1 10. 092 94683 0.304 1844957 49, 565
2 14. 042 64333 0. 457 1877331 50. 435
HPLC data of 67 using (S)-1.2
mV
N2
| P 5
: | ¥ ”
o AR - .
T T | T T T ‘ T T T | T T T T | T T ‘
7.h 10.0 12.5 15.0 17.5
min
Ryl 254 Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVis] Areal%]
1 9. 980 17011 0. 290 315790 96. 127
2 13. 827 478 0.413 12724 3.873

Supplementary Figure 435. HPLC spectra for 67
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1-((28,35)-3-hydroxy-1-phenylheptan-2-yl)pyrrolidin-2-one (83-OH)
HPL.C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 11.4 min (minor), 13.3 min (major).

HPLC data of B83-0H using race-Ll
mV
I| III—. Ill"lll:—'
O | T | I II II\- I/-\I-\- IJI;:F/I\\\ T I I T I
5.0 7.5 10.0 12.5 15.0 17.5 20.0
min
Ky M 25A Chl 214nm _ ] ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 12. 304 H6653 0. 230 843661 50. 536
2 13.972 48966 0. 262 825780 49, 464
HPLC data of 83-0H using (5 5)-L1
mV
250+ s
E =] || |:'::
] = | IF
. — [
G T T T T I T T T T I T T T T I |I T T T I T T T T T T T T I
5.0 7.5 10. 0 12. 5 15.0 17. 5 20.0
min
Big%A chl 214nm _
Peak[#] | RetTimel[minl | Height[uV] Width[min] ArealuV+s] Areal%]
1 11. 380 4532 0. 201 62712 1. 325
2 13. 327 290017 0. 247 4670238 98. 675

Supplementary Figure 436. HPLC spectra for 83-OH
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1-((2S,3R)-3-hydroxy-1-phenylheptan-2-yl)pyrrolidin-2-one (84-OH)
HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 13.9 min (minor), 12.3 min (major).

HPLC data of B84-0H using race-Ll

mV
|I \ od I'Ilwl'. ﬁ:
) \
o 5 — e —
5.0 7.5 10.0 12.5 15.0 17. 5 20.0
min
Kyl 3FA Chl 214nm _ _ _
Peak[#] | RetTimelmin] | Height [uv] Widthlmin] Area[uV#s] Area[%]
1 12. 304 56653 0. 230 843661 50. 536
2 13.972 45966 0. 262 825780 49, 464
HPLC data of 84-0H using (S 5)-L1
m¥
2501 &
1 s R
7 I e ]
4 )\ —
G T T T T I T T T I T T T T Ik T T T I T T T T T T T I
5.0 7.5 10.0 12. 5 15.0 17.5 20.0
min
ErligA chl 214nm _
Peak [#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 12. 260 310845 0. 248 4976423 98. 653
2 13. 937 3828 0. 270 67931 1. 347

Supplementary Figure 437. HPLC spectra for 84-OH
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1-((35,45)-4-hydroxy-1-phenyloctan-3-yl)pyrrolidin-2-one (85)
HPLC analysis: The ee was determined to be 94% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,5)-L1: 7.1 min (minor), 11.1 min (major).

HPLC data of 83 wusing race-L1
mV
2 ‘|I:J—,:
50_: |I Iﬁ "ﬂ":
. I| ||_ ."I e
. — N JAEAN —
T T T T
5.0 7.5 10.0 12.5
min
Ky d#EA Chl 214rm ] ] _
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVs] Areal%]
1 7.169 79391 0. 149 T64034 49, 051
2 11.114 55971 0. 223 793599 50. 949
HPLC data of 85 using (S S)-L1
mV
: |r'|~'-_f:'
250 [E
] -y A |
i - A [ T
- == IlI |.. III |I
— — s — i '\-\.
G T _I T T T T -x-_ll — T T T T | T T T T | _ T
3. 7.5 10.0 12.5
min
F#28A Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 7. 177 19142 0.133 160613 3. 066
2 11. 096 349535 0. 224 5078430 96. 934

Supplementary Figure 438. HPLC spectra for 85
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1-((3S,4R)-4-hydroxy-1-phenyloctan-3-yl)pyrrolidin-2-one (86)

HPLC analysis: The ee was determined to be 94% on a CHIRALCEL OD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 6.8 min (minor), 7.9 min (major).

HPLC data of 86 wusing race-L1
mV
.
= e P
/ b { Ir
1 |II !'I—: |II f
o~ SN N e
' T ' ' ' T ' T '
5.0 7.4 10.0
min
H M EFA Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] AreauV#s] Areal%]
1 6. 369 20053 0. 233 292801 48. 633
2 7.994 17928 0.274 308641 al. 317
HPLC data of 86 wusing (S S5 -L1
mV
|Inl:£_:
R = |I
o N A S _ o
T I T T T T I T T T T | T T T
5.0 7.5 10.0
min
HrdZEA Chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Areal%]
1 6. 889 1322 0. 181 15827 2.742
2 7.978 43231 0. 204 261362 97. 258

Supplementary Figure 439. HPLC spectra for 86
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4-((35,45)-3-hydroxy-1-phenylnonan-4-yl)morpholin-3-one (87)
HPL.C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 7.1 min (minor), 9.6 min (major).

HPLC data of 87 wusing race-L1
mV
FATT =]
fﬁ [ &
i |
() [
N PN
, , —_——— ————————
1 a 5] T 8 9 10 11
min
Hif48A Chl 214nm _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Area[%]
1 7.091 274700 0. 144 2560275 49, 301
2 9. 588 205522 0,195 2580719 50,199
HPLC data of 87 usins (5,5)-L1
mV
|Iﬂ'"—_"
1= I~ | IL
P | [=¥] II }r-lr.
X [
T I |‘_ _l T T T |_| T | T T _l_.l-’i_\.;-- T T T |-_T T_l_-flf-\l-_ ;JII T |\\‘-I T T T T |
1 6 T a3 9 10 11
min
EM2EA chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uV#s] Areal%]
1 T7.122 27803 0. 141 248363 4,104
2 9. 656 441722 0. 200 2302924 95. 396

Supplementary Figure 440. HPLC spectra for 87
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N-((55,695)-5-hydroxyundecan-6-yl)-N-(4-methoxyphenyl)acetamide (88-OH)

HPLC analysis: The ee was determined to be 91% on a CHIRALPAK AS-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 5.9 min (minor), 6.8 min (major).

HPFLC data

of 88-0H using race-L1

mV
250+ (- -
- I||§ III:_?E
] S
] i\ [
H e b JEA
T ' T - — —]
0.0 2.5 5.0 7.5 10.0
min
Ry ##§A Chl 214nm _ ] _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVks] Area[%]
1 5.934 276512 0. 139 2485769 49, 949
2 6. 791 269297 0. 143 2470799 50. 051
HPLC data of 88-0H using (5 5)-L1
mV
E |I‘I|E
250 2 |l
. u— |I I',
] _ I
G T T T I _ T T T ~ I T T T T _ I ~ T T T I
0.0 2.5 2.0 7.5 10.0
min
Erig%A chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVks] Areal%]
1 b.942 20510 0.135 173128 4. 525
2 6. 801 395843 0. 143 3653027 95. 475

Supplementary Figure 441. HPLC spectra for 88-OH
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N-((25,395)-2-hydroxyoctan-3-yl)-N-(4-methoxyphenyl)acetamide (89-OH)

HPLC analysis: The ee was determined to be 93% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 5.7 min (minor), 6.9 min (major).

HPLC data of 89-0H using race-L1
mV
2504 I|' \& I|I E
- | P =}
] i I M
0 — — —————
0.0 2.5 3.0 7.2 10.0
min
Er#lg8A Chl 214nm ] ] ]
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuV#s] Area[%]
1 5. 710 320388 0. 149 3031437 a0, 190
2 6. 969 326026 0. 143 3008473 49, 810
HPLC data of 89-0H using (5,5)-L1 in 25 oC
mV
. hio
] e
250- - I
] ~ |I I|
G T T T I |_\_’|'|\ T | T T T = T '\ I T -'_l- T T |
0.0 2.5 3.0 7.9 10.0
min
FMIZ%A Chl 214nm ]
Peak[#] | RetTime[min] | Height[uV] Width[minl Area[uV#s] Areal%]
1 5.713 600 0. 150 6052 0. 164
2 6. 966 296709 0. 144 3673407 99, 836
HPLC data of 89-0H wusing (S,5)-L1 in 40 °C
mV
4 |
] . &
i = |
4 - [
i [T= [
o T — T ' — - —
0.0 2.9 2.0 7.0 10.0
min
FirfiZ8A Chl 214nm ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 D, 804 6929 0. 185 78782 3. 282
2 T.038 233914 0. 141 2120630 96. 418

Supplementary Figure 442. HPLC spectra for 89-OH
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1-((28,35)-3-hydroxy-1,5-diphenylpentan-2-yl)pyrrolidin-2-one (90)

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 10.9 min (minor), 13.1 min (major).

HPLC data of 90 using race-L1
mV
5 III Illz:: Illnlll:::::.
| i
P |
_ - J N\ J N\
| T — — T —]
5.0 7.5 10.0 12.5 15.0
min
KM 25A Chl 214rm _ ] ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 10. 969 64454 0. 214 891903 49, 039
2 13. 077 26374 0. 255 925008 a0, 911
HPLC data of 90 using (5 5-L1
mV
00+ =
= o ( IS
4 P f !!':
| s | \
- r
O_ T T T I_ T T T | T T T T I _ T T T T |
2.0 7.5 10, 0 12.5 15.0
min
@ 28A Chl 214nm _
Peak[#] | RetTime[min] | Height [uV] Width[min] Areal[uV#s] Area[%]
1 10. 952 8417 0. 217 116240 1. 305
2 13, 066 226454 0. 259 3788953 93. 695

Supplementary Figure 443. HPLC spectra for 90
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1-((2S,3R)-3-hydroxy-1,5-diphenylpentan-2-yl)pyrrolidin-2-one (91)
HPLC analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 12.3 min (minor), 10.9 min (major).

HPLC data of 91 wusing raceL1
mvV
1 .'r"lﬁ A
| I:“ |I IFF':
L
e - / I"L o -
| ' T T ' T —
5.0 7.9 10.0 12.5 15.0
min
Ky 25A Chl 214nm ] _ ]
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Area[%]
1 10. 920 13830 0.214 190485 50. 742
2 12. 324 11795 0.241 184911 49, 258
HPLC data of 91 wusing (5, 5)-L1
mV
100- e
- = o
] — J II"\ ~
G_ T T T I_ T T T T I T T T T I T T T I
5.0 7.8 10. 0 12.5 15.0
min
FW2EA Chl 214nm ]
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uVs] Area[%]
1 10. 932 112301 0. 213 1547970 99. 035
2 12. 322 924 0. 249 15081 0. 965

Supplementary Figure 444. HPLC spectra for 91
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1-((28,35)-3-hydroxy-5-methyl-1-phenylhexan-2-yl)pyrrolidin-2-one (95)
HPLC analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 6.9 min (minor), 7.3 min (major).

HPLC data of 92-0H using race-L1

mY
10 f& &
[ B
[ ks | H.
| |I II III
I'\. .a'l Il‘v‘ll l".. —
' T T T N T T ™
4 3] 3] T 8 9 10
min
KB ZEA Chl 214nm _ ] _
Peak[#] | RetTime min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 6.925 107032 0. 129 390720 49, 862
2 7.272 100153 0. 138 895659 50. 138
HPLC data of 92-0H using (8,5)-L1
mV
25 IIF'
- |
=) _
T T I T T T l T T T T T T T I T T T I T T T T T T T I
4 2 7 8 9 10
min
K38 Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVis] Area[%]
1 6.917 2866 0.129 23318 0,907
2 7.262 281330 0.139 2546609 99. 093

Supplementary Figure 445. HPLC spectra for 95
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1-((2S,3R)-3-hydroxy-5-methyl-1-phenylhexan-2-yl)pyrrolidin-2-one (93-OH)
HPL C analysis: The ee was determined to be 98% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 8.6 min (minor), 7.8 min (major).

HPLC data of 93-0H using race-Ll
mV
| Vo flgopg
1 i | I e
{ |I \ I', f lr |'I t'uz.
| [ [ [
Y S | W {I M 4" —
' T T ' |
5.0 7.5 10,0
min
Hyfll#$A Chl 214nm _ ] ]
Peak[#] | RetTimelmin] | Height[uV] Width[min] Area[uV#s] Area[%]
1 7. 808 16568 0. 150 163561 50, 561
2 8. 645 14703 0. 167 159933 49, 439
HPLC data of 93-0H using (5, 5)-L1
mV
[\
10 = -
as E
i %
_ L\ :
T T I T T T T I T T T T I T T T
3.0 7.5 10. 0
min
EW#8A Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 7.812 156628 0. 148 1491440 99. 091
2 8. 643 1399 0. 153 13686 0.909

Supplementary Figure 446. HPLC spectra for 93-OH
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N-((48,55)-4-hydroxy-2-methyldecan-5-yl)-N-(4-methoxyphenyl)acetamide (94-OH)
HPL C analysis: The ee was determined to be 92% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained
using (S,S)-L1: 5.4 min (minor), 5.8 min (major).

HPLC data of 94-0H using race-Ll

mV
5004 EAE
. |19 b
] I| |I I| \
LR
o ——————
0.0 2.5 2.0 7.0 10. 0
min
By #8A Chl 214nm _ _ _
Peak[#] | RetTimel[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 o, 443 664746 0. 126 2379834 49, 510
2 59.773 615727 0. 139 2436221 50, 490
HPLC data of 94-0H using (S, S)-L1
mV
: |"|%E
2507 2\
: oy
G T T T I T T T I |.l k-| T T I T T T I
0.0 2.9 2.0 7.0 10.0
min
Frdi2%A Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 2. 446 19566 0.125 154565 4,027
2 2. 775 421385 0.137 3683949 95,973

Supplementary Figure 447. HPLC spectra for 94-OH
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1-((2S,3R)-3-chloro-5-methyl-1-phenylhexan-2-yl)pyrrolidin-2-one (96)

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 4.9 min (minor), 5.7 min (major).

HPLC data of 96 wusing raceLl
m¥
fie= j o
|||; |||':.:
[ || I
[ | \
™ I\ .II !
| T — S
0.0 2.5 5.0 7.0
min
By igEA Chl 214nm _ _ _ _
Peak[#] | RetTime[min] | Height [uV] Width[min] Area[uVes] Area[%]
1 4,917 471742 0. 106 3232014 49, 699
2 2. 737 436795 0. 117 3271121 20, 301
HPLC data of 96 wusing (5,5)-L1
mV
250 fi=
] S
] . = |I |
] \ < )\
G T T T I T |l T T I T T T T T
0.0 2.5 3.0 7.5
min
Fdl22A Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 4.913 4169 0. 101 26410 1. 305
2 0. 729 267342 0. 116 1998037 98. 695

Supplementary Figure 448. HPLC spectra for 96
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1-((28,35)-3-(furan-2-yl)-1-phenylheptan-2-yl)pyrrolidin-2-one (97)
HPL.C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 6.7 min (minor), 7.3 min (major).

HPLC data of 97 wusing raceLl
mV
T Il|:'..': i o
250 g [\&
] || SIS
] |I I'. .'I \
0 — B N |
T T T T T 1
2.5 5.0 7.5 10. 0
min
Ryl 3$A Chl 214nm _ _ _
Peak[#] | RetTime[lmin] | Height[uV] Width[min] Area[uVs] Areal%]
1 6. 708 330536 0.138 2923548 49, 085
2 7.303 312530 0. 149 3032494 a0. 915
HPLC data of 97 using (S, 5)-L1
mV
1000 fles
T =
] N II I|
i L _ RN
O I T T T T | T T T T | — T T T I
2.5 5.0 7.5 10.0
min
FE M #8A Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Areal%]
1 6. 717 17913 0.135 152171 1.534
2 T.307 1024839 0. 150 9767349 95, 166

Supplementary Figure 449. HPLC spectra for 97

S390



OH

Me
Ph

N

e

1-((28,35)-3-(hydroxymethyl)-1-phenylheptan-2-yl)pyrrolidin-2-one (98)

HPLC analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 4.0 min (minor), 5.1 min (major).

HPLC data of 98 wusing race-L1
mV
: |1 o) i
1000 (CRE
- o3 I I__
] || I'. I| I'u
0 T = — T T —]
0.0 2.9 2.0 7.2 10.0
min
Kyl #§A Chl 214nm _ _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 3.992 1368392 0. 105 9203627 49, 188
2 5. 081 1171344 0. 128 9507652 50. 812
HPLC data of 98 wusing (5,5)-L1
mV
00+ |1|_x_
1 = |
' = | |
4 - [
O T T T I T T T T ‘; T T T I T T T I
0.0 2.9 2.0 7.2 10.0
min
EyWI2EA Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 4,016 8719 0. 102 55131 1. 370
2 5.118 498267 0.124 3968736 93. 630

Supplementary Figure 450. HPLC spectra for 98
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(5)-2-((S)-1-(2-oxopyrrolidin-1-yl)-2-phenylethyl)hexanal (99)
HPL.C analysis: The ee was determined to be 97% on a CHIRALPAK AD-H column

(8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 10.6 min (minor), 11.2 min (major).

HPLC data of 99 wusing raceLl
mV
200 - .
100 S An
O NS
H T I ' T '
2.0 7.0 10.0 12.5 15.0
min
Ky QI EA Chl 214nm ] ) ] _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Area[%]
1 10. 620 892751 0. 206 11785751 47.910
2 11. 164 847286 0. 234 12814157 a2. 090
HPLC data of 99 using (5,5)-L1
mV
250—: |'{II'E
_ ": I| L.
] =5 T
] : N .
T T T | T T T T I T T T T I T T T T I
5.0 7.5 10. 0 12.5 15.0
min
fIERA Chl 214nm _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV*s] Area[%]
1 10. 645 4336 0.191 28525 1. 338
2 11. 195 288771 0. 223 4317056 98, 662

Supplementary Figure 451. HPLC spectra for 99
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tert-butyl (S)-(1-phenylhexan-3-yl)carbamate (100-Boc)

HPLC analysis: The ee was determined to be 90% & 91% on a CHIRALPAK AD-H

column (10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound

obtained using (S)-L2 & (R)-L2: 4.3 min (minor), 4.6 min (major).

HPLC data of 100-Boc wusing rac-L2
mV
e g
100 B ¥
0 e T ] o |
2 3 4 5 6
min
I EEA Chl 214nm
| Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Area[%]
1 4, 267 150532 0.102 970180 50. 519
2 4, 563 138773 0. 107 950228 49, 481
HPLC data of 100-Boc using (S)-L2
mV
NHBoc | (S)-L2 z‘
5000 T RE
(2)68 101 Iy
0 T — i = — \
2 3 4 5 6
min
S B5A Chl 214nm
Peak[#] | RetTimel[min] | Height[uV] Width[min] Area[uVks] Areal%]
1 4,252 52756 0.101 340475 5.619
2 4,539 838542 0.107 5718535 94, 381

Supplementary Figure 452. HPLC spectra for 100-Boc from (Z)-68 and 101
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HPLC data of 100-Boc using rac-L2
mV
100 I‘I‘l‘l \ﬁ :‘|‘ WE
O ‘ T T T Vzrli T |/‘ V| — _‘ J\_l T - T | _|7 7_| I
2 3 4 5 6
min
FrillZ5A Chl 214nm
Peak[#] | RetTimelmin] | Height[uV] Width[min] Areal[uV#s] Areal%]
1 4,267 150532 0.102 970180 50. 519
2 4. 563 138773 0. 107 950228 49,481
HPLC data of 100-Boc using (R)-L2
mV
NHBoc
o b~ B2 ‘I‘.‘-“-‘,{ug
(2)-102 103 a:;] ‘—
—— j‘f‘ .‘.\‘\_ — S — ;‘i I“\., I
O L A — T — \
2 3 4 5 6
min
Fo i ZEA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVsks] Area[%]
1 4,281 22718 0. 098 148368 4, 465
2 4. 575 465011 0. 105 3174238 95. 535

Supplementary Figure 453. HPLC spectra for 100-Boc from (£)-102 and 103
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(S)-1-phenylhexan-3-amine (100)

HPLC analysis: The ee was determined by the product of 100 with (Boc).O and EtzN
to be 88% & 91% on a CHIRALPAK AD-H column (10% iPrOH in hexane, 1.0
mL/min, 40 °C); retention times for compound obtained using (S)-L2 & (R)-L2: 4.3

min (major), 4.6 min (minor).

HPLC data of 100 using rac-L2
mV
100 (8 &
. NS\
‘ T T T ‘ T T ‘ T T T T I T T
2 3 4 5 6
min
il 25A Chl 214nm
Peak[#] | RetTime[min] Height [uV] Width[min] ArealuV#s] Areal%]
1 4. 267 150532 0.102 970180 50.519
2 4,563 138773 0.107 950228 49. 481
HPLC data of 100 using (S)-L2
mV
NH» NHBoc
Ph/\/’\/\Me — ph/\/‘\/\Me 2
250 & 1
The ee was determined after Boc protection N ‘:"
0 —T— S e T — |
2 3 4 5 6
min
I 25A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVs] Area[%]
1 4.272 31600 0. 087 170624 6. 067
2 4. 559 382055 0.103 2641576 93.933

Supplementary Figure 454. HPLC spectra for 100 from (Z)-68 and 101
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HPLC data of 100 using rac—L2
mV
& /g
100 ‘."‘ ﬁ- ;‘ *_
0 S A /S -
‘ T T T ‘ T T | T T T ‘ T T ‘
2 3 4 5 6
min
Frdll25A Chl 214nm
Peak[#] | RetTimel[min] | Height[uV] Width[min] Areal[uV*s] Areal%]
1 4, 267 150532 0.102 970180 50. 519
2 4. 563 138773 0. 107 950228 49. 481
HPLC data of 100 using (R)-L2
mV
500 NH; NHBoc -
Pn/\/'\/\Me E> Ph/\)\/\Me - f“ %
The ee was determined after Boc protection £ I"‘I ?.‘
ksl J," \\
O | — ‘,/\ o |7 ~ ‘ N
2 3 4 5 6
min
il #3A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 4.263 26093 0.101 170103 4. 726
2 4,561 488495 0. 109 3429090 95, 274

Supplementary Figure 455. HPLC spectra for 100 from (£)-102 and 103
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tert-butyl (R)-(8-chlorooctan-4-yl)carbamate (106)

HPLC analysis: The ee was determined by the product of 106 with Nal to be 91% on

a CHIRALPAK AD-H column (8% iPrOH in hexane, 0.8 mL/min, 40 °C); retention

times for compound obtained using (S)-L2: 5.3 min (major), 5.6 min (minor).

HPLC data of 106 wusing rac-L2
mV
E Nea =
5 [ ‘I‘.g (12
_ I' l‘f:l '%D
] i j Y :\/-
0 T T T T | T | T T I T T T " T T T " T T T T " T T T T "
0 1 2 3 4 5 6 7
min
Gl #$A Ch2 254nm
Peak[#] | RetTimel[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 5.353 6412 0.138 57095 50. 186
2 5. 644 6510 0.137 56671 49, 814
HPLC data of 106 wusing (S)-L2
mV
\/\NHB:/\O\ vjﬂHBm ."’"ﬁ
250 |6 8
The ee was determined after iodine replacement | ‘gl ©
0 ‘ T T | | T | T |_ --‘-_-.T/\\/‘l\- _#r\;uj—l _‘ T T T
0 1 2 3 4 5 6 7
min
Fr Il #5A Ch2 254nm
Peak[#] | RetTime[min] | Height [uV] Width[min] ArealuVs] Areal[%]
1 5.330 449054 0.154 4345313 95. 251
2 5.620 23353 - 216648 4,749

Supplementary Figure 456. HPLC spectra for 106
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tert-butyl (S)-(1-(benzyloxy)-8-chlorooctan-4-yl)carbamate (107)
HPLC analysis: The ee was determined to be 89% on a CHIRALCEL OD-H column

(5% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S)-L2: 7.0 min (major), 7.7 min (minor).

HPLC data of 107 using rac-L2
mV
50 7 ~
ra /
/ \g\ / %
,’f [ '\. / =,
/ S \
0 T | T 4_;_|T\_\ T ‘ T |_| | \_llil_T |7_f\ ‘
6.5 7.0 7.5 8.0 8.5 9.0
min
G 25A Chl 214nm
Peak[#] | RetTimel[min] | Height[uV] Width[min] ArealuVs*s] Area[%]
1 7.024 49637 0.188 592747 50. 154
2 7.686 45784 0.204 589115 49, 846
HPLC data of 107 using (S)-L2
mV
500 °\ o
/ ~ [N
/ -
0 T | T T './/‘l | T T \&\_7 T ‘ 7\_ _7_7| - T — | T T T T ‘ T T T ‘
6.5 7.0 7.5 8.0 8.5 9.0
min
Frll$%A Chl 214nm
Peak[#] | RetTimel[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 7.034 751618 0. 207 10132877 94. 537
2 7.729 46098 0. 205 585564 5. 463

Supplementary Figure 457. HPLC spectra for 107
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BocHN

tert-butyl (R)-(1-(4-(trifluoromethoxy)phenyl)propan-2-yl)carbamate (111)

CF3

HPLC analysis: The ee was determined to be 81% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained

using (S)-L2: 4.8 min (minor), 5.2 min (major).

HPLC data of 111 wusing vrac-L2
mV
1 fang
50 flee [l
2.’)0*: ‘Iw I | 15
] - I‘.‘I I".‘ I\I‘ I‘\\
O T T T | T T T T T T
0.0 2.5 5.0 7.5
min
Sl 3EA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 4,822 430894 0.133 3612578 50. 386
2 5. 206 399525 0.140 3557259 49. 614
HPLC data of 111 wusing (S)-L2
mV
f\eo
100 = I"‘ I‘f:
o [ o
-y ‘a,\
O T T T | T 7| |_ 7| ‘jl \- T T T
0.0 2.5 5.0 7.5
min
Frdll#5A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuVks] Areal%]
1 4,814 17215 0. 154 163249 10. 172
2 5. 198 138946 0. 164 1441701 89. 828

Supplementary Figure 458. HPLC spectra for 111
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F3CO

OBn

ZT

OH

8-(benzyloxy)-5-((R)-1-hydroxy-2-(((R)-1-(4-(trifluoromethoxy)phenyl)propan-2-

yl)amino)ethyl)quinolin-2(1H)-one (113)

HPLC analysis: The dr was determined to be 90.5:9.5 on a CHIRALCEL OD-H

column (15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound

obtained using (S)-L2: 17.4 min (major), 27.0 min (minor).

HPLC data of 113 wusing rac-L2
mV
10 g R
s s
/Y AN
0 ] T T T I T T T T =TT T T ] T T I I T T T q
10 15 20 25 30 35
min
i ghA Chl 214nm ) ) ]
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 17.700 61177 0.973 3972000 49. 916
2 26. 722 37631 1. 6561 3985369 50. 084
HPLC data of 113 using (S)-L2
mV
g
[ %= =
AN N _
— I — ] T |
10 15 20 25 30 35
min
K254 Chl 214nm
Peak[#] | RetTime[min] Height[uV] Width[min] ArealuVks] Area[%]
1 17. 417 239591 0. 965 15092850 90. 537
2 26. 960 15111 1.624 1577532 9. 463

Supplementary Figure 459. HPLC spectra for 113
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NHBoc
I
F

tert-butyl (R)-(1-(4-fluorophenyl)propan-2-yl)carbamate (114)
HPLC analysis: The ee was determined to be 80% on a CHIRALPAK AD-H column

(5% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained

using (R)-L2: 5.8 min (major), 6.3 min (minor).

HPLC data of 114 wusing rac-L2
mV
250 e
O_ T T ‘ I_ T - T I_ | T III “'I\ II I| T |
0.0 2.b 5.0 7.5
min
KM ZRA Chl 214nm ) ] ]
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVks] Areal%]
1 b, 842 275974 0.133 2371808 50. bb4
2 6. 357 247100 0. 145 2319811 49. 446
HPLC data of 114 using (R)-L2
mV
| ||III'I‘EZ -
i II| }Ilr.\ i
O . )'I \ p
T | |
0.0 2.5 5.0 7.5
min
Fill #8A Chl 214nm
Peak[#] | RetTime[min] Height[uV] Width[min] Areal[uV#s] Areal%]
1 5. 771 458997 0. 140 4122757 89. 7565
2 6. 259 48754 0. 149 470594 10. 245

Supplementary Figure 460. HPLC spectra for 114
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NHBoc
H

N ‘0,
NHFmoc
Me (0]
F

(9H-fluoren-9-yl)methyl tert-butyl ((S)-6-(((S)-1-(4-fluorophenyl)propan-2-yl)amino)-
6-oxohexane-1,5-diyl)dicarbamate (115)
HPL.C analysis: The dr was determined to be 90:10 on a CHIRALPAK AD-H column

(15% iPrOH in hexane, 1.5 mL/min, 40 °C); retention times for compound obtained

using (R)-L2: 6.7 min (minor), 8.0 min (major).

HPLC data of 115 wusing rac-L2
mV
l N —
100 [\
- | o
1 I
0- AN
T T T ‘ T T T T | T T T T | T T T | T T ‘ T T T ‘
0.0 2.5 5.0 7.5 10.0 12. 5 15.0
min
Sl #5A Ch2 254nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 6. 661 116091 0.236 1731438 50. 036
2 8.031 85500 0.304 1728952 49. 964
HPLC data of 115 wusing (S)-L2
mV
200 _
100 s
© ."I‘ II"\
0 ‘ T T T ‘ T T T T | T T T T | 4 T \\ T | T T ‘ T T T ‘
0.0 2.5 5.0 7.5 10. 0 12. 5 15.0
min
il #3A Ch2 254nm
Peak[#] | RetTime[min] | Height [uV] Width[min] Areal[uViks] Area[%]
1 6. 661 19686 0.221 265530 9. 890
2 8. 004 121975 0. 302 2419379 90.110

Supplementary Figure 461. HPLC spectra for 115
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Me\O

tert-butyl (R)-(1-(4-methoxyphenyl)propan-2-yl)carbamate (116)
HPLC analysis: The ee was determined to be 86% on a CHIRALCEL OJ-H column

(10% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained

using (S)-L2: 4.6 min (minor), 5.2 min (major).

HPLC data of 116 using rac-L2
mV
250 =T
e
0 | T - T T ‘ T ‘ T T T ’_l_ T T |Ir\T TJ"l—I‘I\T—‘-IQI\-T T —
0 1 2 4 5 6 i
min
I AEA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] ArealuV#s] Areal%]
1 4. 615 290864 0.106 1973777 50. 591
2 5.182 262117 0.115 1927697 49, 409
HPLC data of 116 wusing (S)-L2
mV
500 fig
=) [
= |‘I I|‘L."_.
0 I _LJI I";_ . _
| T T T ‘ T T T | T T T T | T T T ‘ T T ‘ T T ‘
0 1 2 3 4 5 6 i
min
Rl #5A Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Areal[uV#ks] Areal%]
1 4. 645 53031 0.095 316115 7.157
2 5. 205 602484 0.106 4100625 92. 843

Supplementary Figure 462. HPLC spectra for 116

S403



NHBoc
Z (94%D)
Me /©/\/ (
~o ~p

tert-butyl (R)-(1-(4-methoxyphenyl)propan-2-yl-3-d)carbamate (117)
HPLC analysis: The ee was determined to be 84% on a CHIRALCEL OJ-H column

(10% iPrOH in hexane, 1.0 mL/min, 25 °C); retention times for compound obtained

using (S)-L2: 4.6 min (minor), 5.2 min (major).

HPLC data of 117 using rac—-L2
mV
250 HE=T—
[lo [1=
|‘ I\Iv\‘: | ﬂ:ﬁ'
O T — T T | T | T T T — = T T |If\; T T;lﬂ;l‘;l‘\_\ T 7' T T T _l
0 1 2 3 4 5 6 7
min
Sl ASA Chl 214nm
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uV#s] Areal%]
1 4. 615 290864 0. 106 1973777 50. 591
2 5.182 262117 0.115 1927697 49, 409
HPLC data of 117 using (S)-L2
mV
1000~ s |5
] 2 | o
] - | I"‘.
— o A / !
O T T T | T T | T T T T T T T T T ‘ T T | T T T |
0 1 2 3 4 5 6 7
min
Fidll #8A Chl 214nm
Peak[#] | RetTime[min] | Height [uV] Width[minl ArealuV#s] Areal%]
1 4. 609 139754 0. 093 822122 8.101
2 5.153 1393946 0.105 9326651 91. 899

Supplementary Figure 463. HPLC spectra for 117
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NHBoc

tert-butyl (R)-(4-(3-ethoxy-N-methylbenzamido)-5-phenylpentyl)carbamate (121)

HPLC analysis: The ee was determined to be 90% on a CHIRALPAK AD-H column

(10% iPrOH in hexane, 1.0 mL/min, 40 °C); retention times for compound obtained

using (S,S)-L1: 12.9 min (minor), 16.7 min (major).

HELC data of

121 wusing race-Ll

mV
1001 ,.r- .
- [§
; [ & /8
- / N /ﬁ S _
T ' T — T
10. 0 12.5 15.0 7.9
min
Byl gEa Chl 214nm _ _ _ _
Peak[#] | RetTime[min] | Height[uV] Width[min] Area[uVs] Area[%]
1 12. 941 104913 0. 361 2403063 49, 390
2 16. 696 o472 0. 518 2462446 50. 610
HPLC data of 121 using (S5 5)-L1
mV
o ’-"\&_-:
2 /3
:\ I.l'l ':'I'"-.
_ J N\
I T T T I T T T I T T T I T T
10.0 12. 5 15.0 17.5
min
friiZ%a chl 214nm _
Peak[#] | RetTime[minl | Height[uV] Width[min] Area[uV#s] Area[%]
1 12,583 6957 0. 357 157041 4,972
2 16. 720 91981 0. 516 3001666 95. 028

Supplementary Figure 464. HPLC spectra for 121
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