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General information: all reactions were accomplished in Schlenck tube and round
flask. Column chromatograph was performed over silica gel (200-300 mesh). '"H NMR
spectra were recorded on a Bruker AM400 spectrometer, chemical shifts (in ppm) were
referred to CDCl; (0 = 7.26 ppm). 13 C NMR spectrum were obtained by using the same
NMR spectrometer and were calibrated with CDCl; (6 = 77.0 ppm). The following
abbreviations have been using to illuminate the diversities: 6 = chemical shifts, J =
coupling constant, s = singlet, d= doublet, t = triplet, ¢ = quartet, m =multiplet. HRMS
were recorded on a Bruker micrOTOF spectrometer (ESI). Ee values were determined
by Agilent high performance liquid chromatograph (HPLC). All anhydrous solvents
were dried by standard treated method. Vinylethylene carbonates! and chiral Schiff base
Ni(II) complex of glycine 6> were synthesized according to known reference. All
materials were obtained commercial suppliers, unless otherwise notice, and most
stating material were purchased from Adamas, Bide and Energy Chemical.
PE=petroleum ether, DCM=dichloromethane, MeOH=methanol, EA= ethyl acetate.

The method for the synthesis of racemic multisubstituted allylic amino
acid derivatives (3aa-3al, Saa-5ak, 6aa).

Under nitrogen atmosphere, rac-Gly-Ni-BPB (49.7 mg, 1 mmol), Pd,(dba);*CHCI;
(5.17 mg, 5 mmol %) and dppe (3.98mg, 10 mmol %) were placed in the Schleck tube.
Then, the solution of vinylethylene carbonates 3 (0.12 mmol) in 1 mL of DCE were
added sequentially. The mixture was stirred at 30 °C for 12 h. The crude production
was purified by flash column chromatograph on silica gel to provide the pure product.

The method for the synthesis of chiral multisubstituted allylic amino
acid derivatives (3aa-3al, Saa-5ak, 6aa).

Method A: under nitrogen atmosphere, (L, S)-Gly-Ni-BPB 1a or 1a’ (49.7 mg, 0.1
mmol), Pd,(dba);*CHCI; (5.1 mg, 5 mmol %) and dppe (4.0 mg, 10 mmol %) were
placed in the Schleck tube. Then, the solution of vinylethylene carbonates 2 or 4 (0.12
mmol) in 1.0 mL of DCE were added sequentially. The mixture was stirred at 30 °C for
12 h. The crude production was purified by flash column chromatograph on silica gel
to provide the pure product.

Characterization of multisubstituted allylic amino acid derivatives.

(S, 2)-2-Amino-6-hydroxy-5-phenylhex-4-enoic acid-Ni-(S)-

Ph J{)I? BPB (3aa, 63.6 mg, 99% yield, EA/DCM=3:1, 99% ee, 19:1 dr,
C 2Ni{’ /" \—on Z/E>20:1) was synthesized in method A afforded 99% isolated
”7]»'1 N O yield as red solid. [a]25 D= +2167 (c=0.04, CHCl;). '"H NMR

° (400 MHz, CDCl3) ¢ 8.19 (d, J = 8.6 Hz, 1H), 8.02 (d, J = 7.4
3aa Hz, 2H), 7.69 (d, J = 7.6 Hz, 2H), 7.61 — 7.45 (m, 3H), 7.40 —

7.27 (m, 6H), 7.21 — 7.12 (m, 2H), 7.04 (d, J = 7.4 Hz, 1H), 6.86 — 6.78 (m, 1H), 6.71
~6.63 (m, 2H), 4.49 (d, J = 12.4 Hz, 1H), 4.31 — 4.20 (m, 3H), 3.49 (d, J = 12.7 Hz,
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1H), 3.35 — 3.26 (m, 2H), 2.81 — 2.69 (m, 1H), 2.57 — 2.37 (m, 3H), 2.31 — 2.05 (m,
3H), 1.97 — 1.86 (m, 1H).!3C NMR (100 MHz, CDCl3) 6 171.6, 144.2, 142.5, 141.8,
133.9, 133.4, 133.1, 132.5, 131.4, 129.9, 129.2, 129.1, 128.8, 128.8, 128.4, 127.7,
127.5, 126.9, 126.4, 123.8, 123.5, 120.7, 71.0, 70.5, 63.3, 59.7, 57.4, 33.3, 30.7, 22.8.
HRMS (ESI) m/z: [M + Na]* Calcd for Cs7H;35N3NiO4Na 666.1879; found: 666.1876.
HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45,
fr = 14.56 min (minor), 32.93 min (major).

DAD1A,Sig=254,4 Ref=off

1204

signal: DAD1A,Sig=254 4 Ref=off
1101 RT[min]  Type  Width [min] Area Height Area%
1007 11671 MMm 0.41 842,53 30.50 1294
90 o 14431 MMm 052 2373 65 68.89 3646
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we (S Z2)-2-Amino-6-hydroxy-5-(p-tolyl)hex-4-enoic acid-Ni-(S)-

BPB (3ab, 58 mg, 88% yield, EA/DCM=3:1, 98% ee, >20:1 dr,

Ph> J{)—/_? Z/E >20:1) was synthesized in method A afforded 88% isolated

C ‘“fi'g\ /" \on yield as red solid. [a]25 D= +1300 (c=0.04, CHCl;). '"H NMR

"'”/N \ O (400 MHz, CDCls) ¢ 8.20 (d, J = 8.6 Hz, 1H), 8.01 (d,/=7.3

° Hz, 2H), 7.60 — 7.52 (m, 4H), 7.51 — 7.46 (m, 1H), 7.35 — 7.27

3ab (m, 3H), 7.21 — 7.14 (m, 4H), 7.04 (d, /= 7.4 Hz, 1H), 6.75 (q,

J=10.2,6.4 Hz, 1H), 6.67 (d, /= 4.1 Hz, 2H), 4.54 — 4.42 (m,

1H), 4.31 — 4.18 (m, 3H), 3.50 (d, J = 12.7 Hz, 1H), 3.39 — 3.24 (m, 2H), 2.80 — 2.68

(m, 2H), 2.60 — 2.40 (m, 2H), 2.34 (s, 3H), 2.31 — 2.06 (m, 2H), 2.00 — 1.87 (m, 1H),

1.40 — 1.30 (m, 1H).13C NMR (100 MHz, CDCl;) 6 180.4, 179.9, 171.5, 144.0, 142.6,

138.8, 137.3, 133.9, 133.4, 133.2, 132.5, 131.4, 129.9, 129.1, 129.1, 128.8, 128.8,

127.7,127.0, 126.3, 123.5, 122.9, 120.7, 71.0, 70.5, 63.3, 59.7, 57.4, 33.4, 30.8, 22.9,

21.0. HRMS (ESI) m/z: [M + H]" Calcd for C33H35N;3;NiO4658.2210; found: 658.2225.

HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45,
fr = 12.38 min (minor), 31.09 min (major).
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VWD1A

100
Signal: VWD1A

RT [min] Type Width [min] Area Height Area%
12.847 BM m 0.47 9136.70 20547 50.07
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ome (S, Z)-2-Amino-6-hydroxy-5-(4-methoxyphenyl)hex-4-enoic
acid-Ni-(S)-BPB (3ac, 66.7 mg, 99% yield, EA/DCM=3:1,
0 99% ee, >20:1 dr, Z/E >20:1) was synthesized in method A
A afforded 99% isolated yield as red solid. [a]25 D= +1970
N O (c=0.04, CHCl;). '"H NMR (400 MHz, CDCl5) ¢ 8.17 (d, J =
© 8.6 Hz, 1H), 7.99 (d, /=7.2 Hz, 2H), 7.63 — 7.56 (m, 2H), 7.54
—7.43 (m, 3H), 7.32 - 7.23 (m, 3H), 7.17 - 7.10 (m, 2H), 7.00
(d,/=7.4 Hz, 1H), 6.89 — 6.83 (m, 2H), 6.69 — 6.61 (m, 3H), 4.48 —4.37 (m, 1H), 4.29
—4.15 (m, 3H), 3.78 (s, 3H), 3.47 (d, J=12.7 Hz, 1H), 3.34 — 3.23 (m, 2H), 2.81 — 2.64
(m, 2H), 2.64 —2.47 (m, 1H), 2.48 — 2.34 (m, 1H), 2.32 — 2.06 (m, 2H), 1.96 — 1.85 (m,
1H), 1.42 — 1.30 (m, 1H). 3C NMR (100 MHz, CDCl;) 6 180.4, 171.5, 159.2, 143.5,
142.5, 134.3, 133.9, 133.4, 133.2, 1324, 131.4, 129.9, 129.1, 129.0, 128.8, 128.8,
127.7,127.6,127.0, 126.3, 123.5, 122.0, 120.7, 113.7,71.0, 70.5, 63.3, 59.7, 57.3, 55.3,
33.3,30.8,22.9. HRMS (ESI) m/z: [M + H]" Calcd for C5sH33N3NiO5674.2159; found:
674.2166. HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min,
Hex:IPA =55:45, tg = 19.95 min (minor), 41.29 min (major).

Ph

VWD1A Wavelength=254 nm

100
904 Signal: VWD1A Wavelength=254 nm
804 4 RT [min] Type Width [min] Area Height Area%
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VWD1A Wavelength=254 nm
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Signal: WWD1A Wavalength=254 nm
91 RT(minl  Type  Width [min] Area Helght Area%h
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pn (S, 2)-5-([1,1'-Biphenyl]-4-yl)-2-amino-6-hydroxyhex-4-enoic

acid-Ni-(S)-BPB (3ad, 69.8 mg, 97% yield, EA/DCM=3:1, 99%
Ph> 0 ee, >20:1 dr, Z/E >20:1) was synthesized in method A afforded
QNWI{S_N, ~ o  97% isolated yield as red solid. [a]25 D= +1170 (c=0.04,
Z;’ CHCIl;). '"H NMR (400 MHz, CDCl;) 68.21 (d, J= 8.6 Hz, 1H),
O 8.05 —7.97 (m, 2H), 7.83 — 7.75 (m, 2H), 7.65 — 7.49 (m, 7H),
Sad 7.48 —7.41 (m, 2H), 7.39 — 7.28 (m, 4H), 7.22 — 7.13 (m, 2H),
7.09 —7.03 (m, 1H), 6.89 (dd, J=10.5, 6.2 Hz, 1H), 6.69 (d, J = 4.2 Hz, 2H), 4.53 (d,
J=12.4 Hz, 1H), 4.36 — 4.19 (m, 3H), 3.51 (d, /= 12.7 Hz, 1H), 3.37 — 3.24 (m, 2H),
2.84 — 2.73 (m, 1H), 2.59 — 2.40 (m, 2H), 2.35 — 2.23 (m, 1H), 2.18 — 2.00 (m, 2H),
1.97-1.87 (m, 1H), 1.37 — 1.31 (m, 1H). 3C NMR (100 MHz, CDCls) ¢ 180.4, 180.0,
171.7, 143.8, 142.6, 140.8, 140.6, 140.4, 134.0, 133.5, 133.2, 132.6, 131.5, 130.0,
129.2, 129.1, 128.9, 128.8, 127.8, 127.3, 127.1, 127.0, 126.9, 126.9, 126.3, 123.9,
123.5,120.8, 71.1, 70.5, 63.4, 59.7, 57.4, 33.4, 30.8, 22.9. HRMS (ESI) m/z: [M + H]*
Calcd for C43H40N3Ni104720.2367; found: 720.2371. HPLC conditions: IA column, 254
nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tg = 18.66 min (minor), 48.41 min

(major).
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VWD1A Wavelength=254 nm
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F (S, 2)-2-Amino-5-(4-fluorophenyl)-6-hydroxyhex-4-enoic acid-
o Ni-(S)-BPB (3ae, 64.2 mg, 97% yield, EA/DCM=3:1, 99% ee,
) o P 16:1 dr, Z/E >20:1) was synthesized in method A afforded 97%
QN‘N,ii\ S OH jsolated yield as red solid. [¢]25 D= +1084 (¢=0.04, CHCls). 'H

N
IN)  NMR (400 MHz, CDCl3) 58.20 (d, J = 8.7 Hz, 1H), 8.04 — 7.98
W, (m, 2H), 7.70 — 7.63 (m, 2H), 7.58 — 7.46 (m, 3H), 7.37 — 7.27

sae (m, 3H), 7.20 — 7.13 (m, 2H), 7.07 — 7.00 (m, 3H), 6.72 — 6.64

(m, 3H), 4.45 (d,J= 12.4 Hz, 1H), 427 — 4.17 (m, 3H), 3.52 (d, J= 12.7 Hz, 1H), 3.35
~3.26 (m, 2H), 2.91 (s, 1H), 2.77 — 2.67 (m, 1H), 2.66 — 2.53 (m, 1H), 2.49 — 2.39 (m,
1H), 2.34 — 2.12 (m, 2H), 1.96 — 1.88 (m, 1H), 1.47 — 1.36 (m, 1H). 3C NMR (100
MHz, CDCls) § 180.3, 180.0, 171.7, 162.4 (d, J = 246.9 Hz), 143.2, 142.5, 138.0 (d, J
= 3.4 Hz), 133.9, 133.4, 133.2, 132.6, 131.4, 129.9, 129.2, 129.1, 128.9, 128.8, 128.2,
128.1,127.7, 127.0, 126.3, 123.7, 122.1 (d, J=277.8 Hz), 115.1 (d, J = 21.2 Hz), 71.0,
70.5, 63.4, 59.7, 57.2, 33.4, 30.7, 22.9. HRMS (ESI) m/z: [M + H]* Caled for
C37H35FN3Ni0O4 662.1960; found: 662.1975. HPLC conditions: IA column, 254 nm, 30

°C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, g = 13.84 min (minor), 37.18 min (major).

VWD1A Wavelength=254 nm
100

Signal: VYWD1A Wavelength=254 nm

907 RT [min] Type Width [min] Area Height Area%
80 3 11190 BMm 0.39 §12.09 2345 17.79
70- < 14194  BMm 051 1262.35 37.08 36.68
601 v 15883  MMm 0.62 478.05 11.61 13.89

& I 36490 BMm 1.42 1088.63 10.96 3164
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DAD1A,Sig=254,4 Ref=off

Signal: DAD1A,Sig=254 4 Ref=off
65 RT[min]  Type  Width [min] Area Height Area%
60 11.032  MMm 065 15.09 0.27 027
55 o 13845 MMm 0.31 581 022 010 4
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a (28, Z)-2-Amino-5-(4-chlorocyclohexa-2,4-dien-1-yl)-6-

hydroxyhex-4-enoic acid-Ni-(S)-BPB (3af, 65.8 mg, 97% yield,
”"> W, EA/DCM=3:1, 99% ee, 19:1 dr, Z/E >20:1) was synthesized in
Q ‘hfi'\_N: ~ “—oH method A afforded 97% isolated yield as red solid. [a]25 D=
g;’ +1138 (¢=0.04, CHCI3). '"H NMR (400 MHz, CDCl3) ¢ 8.19 (d,
O J=28.7 Hz, 1H), 8.01 (d, J = 7.2 Hz, 2H), 7.62 (d, J = 8.5 Hz,
2H), 7.59 — 7.53 (m, 2H), 7.53 — 7.47 (m, 1H), 7.37 — 7.27 (m,
S5H), 7.21 — 7.13 (m, 2H), 7.02 (d, J = 7.4 Hz, 1H), 6.75 — 6.64 (m, 3H), 4.44 (d, J =
12.2 Hz, 1H), 4.30 — 4.13 (m, 3H), 3.52 (d, /= 12.7 Hz, 1H), 3.38 — 3.22 (m, 2H), 3.03
—2.89 (m, 1H), 2.78 — 2.67 (m, 1H), 2.67 — 2.53 (m, 1H), 2.51 — 2.40 (m, 1H), 2.35 -
2.12 (m, 2H), 1.97 — 1.87 (m, 1H), 1.48 — 1.35 (m, 1H). 3C NMR (100 MHz, CDCls)
0 180.3, 179.9, 171.7, 143.1, 142.5, 140.3, 133.9, 133.4, 133.3, 133.1, 132.5, 131.4,
129.9, 129.2, 129.0, 128.9, 128.8, 128.4, 127.8, 127.7, 126.9, 126.3, 124.3, 123.5,
120.8, 70.9, 70.4, 63.3, 59.5, 57.2, 33.4, 30.7, 22.9. HRMS (ESI) m/z: [M + H]* Calcd
for C37H35CIN3sNiO4 678.1664; found: 678.1687. HPLC conditions: IA column, 254
nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tg = 17.30 min (minor), 43.09 min
(major).

3af

VWD1 A, Wavelength=254 nm (D:\DATA\KML\DATAIWNEW FOLDER\KML-1430-1.D)

mAU - =

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
140 | R i s [==ssamaan [Eessamas= [[Fee—=tas I
1 12.864 BH 0.4450 2431.18823 81.75137 20.3834
2 17.418 BB 0.6059 5948.54492 147.07381 49.8734
205 3 43.091 BB 1.5203 3547.56348  32.02695 29.7432
100 g
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VWD1 A, Wavelength=254 nm (D:\DATA\KML\DATAWNEW FOLDER\KML-1427-1.D)
n:l; % Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] $
o el R | === =mmmmm- | === - B |-=-mm |
1 12.867 BB 0.4468 121.33565 4.05876 0.3844
a2 2 dd.302: HB 0.6052 1.77820e4 449.84338 56.328%9
3 42.385 BB 1.6364 1.36643e4 117.17968 43.2858
300 ‘
\
250
200 :
150 %
100 ‘ \ [\\
50 g j \ [ \
B VA y
0
' 10 a0 _® o " - 50 mi
cFs (S, Z)-2-Amino-6-hydroxy-5-(4-(trifluoromethyl)phenyl)hex-
o 4-enoic acid-Ni-(S)-BPB (3ag, 68.2 mg, 96% vyield,
) o P EA/DCM=3:1, 99% ee, >20:1 dr, Z/E >20:1) was synthesized
C \:fl‘\N-‘ OH " in method A afforded 96% isolated yield as red solid. [¢]25 D=
({l’ ) O +900 (c=0.04, CHCl;). 'H NMR (400 MHz, CDCl;) 68.21 (d,
O J=28.7 Hz, 1H), 8.00 (d, J= 7.5 Hz, 2H), 7.82 (d, J = 8.0 Hz,

39 2H), 7.65 — 7.53 (m, 4H), 7.38 — 7.29 (m, 3H), 7.24 — 7.15 (m,
2H), 7.04 (d, J = 7.4 Hz, 1H), 6.82 — 6.75 (m, 1H), 6.72 — 6.63 (m, 2H), 4.48 (d, J =
12.5 Hz, 1H), 4.34 — 4.20 (m, 3H), 3.54 (d, /= 12.7 Hz, 1H), 3.36 — 3.20 (m, 2H), 2.83
—2.67 (m, 1H), 2.59 — 2.41 (m, 2H), 2.34 — 2.08 (m, 3H), 1.98 — 1.87 (m, 1H), 1.40 —
1.35 (m, 1H). 3C NMR (100 MHz, CDCl;) 06180.3, 179.9, 171.8, 145.5, 143.2, 142.6,
133.9, 133.5, 133.1, 132.7, 131.4, 130.0, 129.3, 129.1, 128.9, 128.9, 127.7, 127.0,
126.8, 126.0, 125.3 (q, J = 3.7 Hz), 124.2 (d, J = 271.8 Hz), 123.6, 120.8, 70.8, 70.4,
63.4, 59.5, 57.1, 33.5, 30.6, 22.9. HRMS (ESI) m/z: [M + H]" Calcd for
C;3H3sF3N3NiOy4 712.1928; found: 712.1930. HPLC conditions: IA column, 254 nm,
30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, 45min; tg = 13.28 min (minor), 31.51
min (major).

VWD1A Wavelength=254 nm
100

Signal: VWD 1A Wavelength=254 nm
i RT[min]  Type  Width [min] Area Height Area%
80 0 10311 MMm 0.37 397.52 16.39 13.56
701 o 13215 MMm 0.48 100166 31.18 34.16
¥ 15017 MMm 0.63 42711 10.15 14.57
60 I 31.613 BB 6.46 1105.81 1249 37.71
2 5 - l\‘l Sum 2932.10
]
(2]
40 = ! “ ~ b2
Y ‘ | S b
301 | 0
Ty A
20 | \I BT 1
I BRI N
104 [ —\—f /
B I T T T S e
G T T T T T T = T T 7I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
012 3456 78 910111213 1415 1617 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
Time [min]
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VWD1A , Wavelength=254 nm

100

o ——
TR A
g :::
604 o ,Y\
= 50 ?\" ‘I \
404 ‘l‘l\l ‘\I‘ ‘I
304 " \I | \
201 =& |
10 I S s [\ HX
[, 25 21 . 8 O O A I 74 b 53 10 L]
O 7 5 3 4 5 & 7 8 810112131415 1617 18192021 2223 242526 2728 2030 31 32 33 34 3536 7 B0 4041 243 4
Time [min]
(S, 2)-2-Amino-5-(3-bromophenyl)-6-hydroxyhex-4-enoic
Ph J<°_/_£Cj>78r acid-Ni-(S)-BPB (3ah, 69.2 mg, 96% yield, EA/DCM=3:1,
C 2Ni{3 " \_on 99% ee, 7:1 dr, Z/E >20:1) was synthesized in method A
"'”,r': N O afforded 96% isolated yield as red solid. [a]25 D= +1095
o O (c=0.04, CHCI). 'H NMR (400 MHz, CDCl;) 6 8.20 (d, J =
3ah 8.7 Hz, 1H), 8.01 (d, J = 7.2 Hz, 2H), 7.89 — 7.82 (m, 1H),

7.64 —7.55 (m, 2H), 7.55 - 7.46 (m, 2H), 7.46 — 7.39 (m, 1H),
7.39 — 7.27 (m, 3H), 7.25 — 7.12 (m, 3H), 7.09 — 6.97 (m, 1H), 6.85 — 6.64 (m, 3H),
4.51 — 4.05 (m, 4H), 3.52 (d, J = 12.7 Hz, 1H), 3.38 — 3.19 (m, 2H), 3.05 — 2.93 (m,
1H), 2.77 — 1.87 (m, 6H), 1.51 — 1.37 (m, 1H). 3C NMR (100 MHz, CDCls) & 180.3,
179.9, 171.7, 144.1, 143.0, 142.6, 133.9, 133.4, 133.2, 132.6, 131.4, 130.4, 123.0,
129.9, 1294, 129.2, 129.1, 128.9, 128.8, 127.7, 126.9, 126.3, 125.2, 125.1, 123.5,
122.6, 120.7, 70.8, 70.5, 63.3, 59.5, 57.3, 33.4, 30.7, 22.9. HRMS (ESI) m/z: [M + H]*
Calcd for Cs7H35BrN3NiOy4 722.1159; found: 722.1153. HPLC conditions: IA column,
254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tg = 13.55 min (minor), 35.23

min (major).

VIWD1A
100
Signal: VWD1A
90 RT[min]  Type  Width [min] Area Height Area%h
11.857 BB 2085 725.60 2423 73
801 o
14.792 BMm 0.58 4267.76 1128 4299
?O, - 15.938 MB m 0.64 63446 14.06 6.39
i 36,611 MM m 148 4298.40 42,53 43.30
EO_ x Sum 9926,22
il
2 50 [

401 R

11.857

1

Lol
30 [=] =
i | @ /
20 { ! l'w i .ff}\
104 A [ /
I O R I U U el -

T T—T—T7 T 77T """ T T T T T T T T T
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 286 29 30 31 32 33 34 35 36 37 38 39
Time [min]
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VWD1A

100
Signal:  VWD1A
90 RT[min]  Type  Width [min] Area Height Area%
80- 11841 MMm 0.43 44.59 1.56 0.11
13551  MMm 041 2322 0.86 0.06 @
704 14.934 BB 375 5685.84 154.26 13.90 g
35231 MMm 152 35158.22 314.45 85.03 !
60 Sum 4001287 Y
ESy
£ 501 - 4
2 X
@ I\
40} ¥ f—H
|
30 K |
f | f
20 bt = | |
]
107 = 2 /
o A4 5 b b ]
.......................................

o
01 2 3 435

MeO
Ph> o
IO -
SNio, = OH
I N

rso

6.92 (m, 1H), 6.91 —

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Time [min]

(S, Z)-2-Amino-6-hydroxy-5-(2-methoxyphenyl)hex-4-enoic
acid-Ni-(S)-BPB (3ai, 66.7 mg, 99% yield, EA/DCM=3:1, 99%
ee, >20:1 dr, Z/E >20:1) was synthesized in method A afforded
99% isolated yield as red solid. [a]25 D=+1945 (c=0.04, CHCI;).
'"H NMR (400 MHz, CDCls) 6 8.26 (d, /= 8.7 Hz, 1H), 8.02 (d, J
= 7.2 Hz, 2H), 7.56 — 7.39 (m, 4H), 7.35 — 7.07 (m, 7H), 7.00 —
6.76 (m, 1H), 6.74 — 6.60 (m, 2H), 6.36 (q, J = 9.4, 6.4 Hz, 1H),

4.50 — 4.30 (m, 1H), 4.29 — 4.03 (m, 2H), 3.82 — 3.63 (m, 4H), 3.54 — 3.28 (m, 3H),

2.95 — 2.59 (m, 2H)

,2.59 — 1.88 (m, 5H), 1.67 — 1.45 (m, 1H). 3C NMR (100 MHz,

CDCly) 0 180.4, 179.2, 171.3, 156.1, 143.0, 142.3, 134.1, 133.4, 133.3, 132.1, 131.9,

131.5, 130.5, 129.6

, 129.0, 128.8, 128.7, 128.2, 128.1, 127.1, 126.3, 123.2, 121.2,

120.5, 110.4, 70.1, 67.9, 63.1, 60.4, 57.0, 55.5, 33.5, 30.4, 22.9. HRMS (ESI) m/z: [M
+ HJ* Calcd for Cs3H3sN3NiOs 674.2159; found: 674.2163. HPLC conditions: IA
column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, g = 20.75 min

(minor), 26.42 min (major).

VWD 1A Wavelength=254 nm

100

90 Signal: VWD 1A Wavelength=254 nm
RT[min]  Type  Width [min] Area Height Area%
80 © 18.246 BB 4.05 1650.97 35.58 50.15
70 o 25.151 BB 484 1641.15 23.36 49.85
v Sum 329212
60 ‘YI -
Il =
3= 501 l‘l ?3
401 A ¥
|| I
\
304 | I‘ I\' Y
|1
By =
10 |
N

VWD1A Wavelength=254 nm

Time [min]

L D, e ;- ho
012 3 456 7 8 910111213 1415 1617 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44

100
90 Signal: VWD1A Wavelength=254 nm
20 RT [min] Type Width [min] Area Height Area%
20,753 MM m 0.51 4.01 0.09 0.25 g
707 26.423 BB 6.80 1572.00 19.74 99.75 i
60 Sum 1576.02
® 509 “
40+
304
20 Q2
104 8
v =

Time
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(S, Z2)-2-Amino-6-hydroxy-5-(naphthalen-2-yl)hex-4-enoic
acid-Ni-(S)-BPB (3aj, 68.7 mg, 99% yield, EA/DCM=3:1,
98% ee, >20:1 dr, Z/E >20:1) was synthesized in method A
afforded 99% isolated yield as red solid. [«]25 D= +1191
(c=0.04, CHCl;). '"H NMR (400 MHz, CDCl;) 6 8.25 — 8.15
(m, 2H), 8.03 — 7.94 (m, 2H), 7.89 — 7.78 (m, 4H), 7.60 — 7.42

% (m, 5H), 7.35-7.28 (m, 3H), 7.20 — 7.14 (m, 2H), 7.11 - 7.05
(m, 1H), 6.96 (dd, J=10.5, 6.3 Hz, 1H), 6.69 (d, J=4.2 Hz, 2H), 4.59 (d, /= 12.4 Hz,
1H), 4.38 (d, J=12.4 Hz, 1H), 4.33 —4.27 (m, 1H), 4.20 (d, /= 12.7 Hz, 1H), 3.47 (d,
J=12.7 Hz, 1H), 3.32 — 3.17 (m, 2H), 2.88 — 2.76 (m, 1H), 2.55 — 2.42 (m, 1H), 2.42
—2.10 (m, 3H), 1.99 — 1.78 (m, 2H), 1.13 — 0.99 (m, 1H). '*C NMR (100 MHz, CDCls)
0 180.4, 180.0, 171.7, 144.2, 142.6, 139.0, 134.0, 133.5, 133.4, 133.1, 132.7, 132.5,
131.4, 130.0, 129.2, 129.1, 128.9, 128.8, 128.3, 128.0, 127.8, 127.4, 127.0, 126.4,
126.2, 1259, 125.2, 124.7, 124.4, 123.5, 120.7, 71.1, 70.4, 63.3, 59.8, 57.2, 33.5, 30.6,
22.7. HRMS (ESI) m/z: [M + Na]" Calcd for C4H37N3NiO4Na 716.2035; found:
716.2029. HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min,
Hex:IPA = 55:45, tg = 20.13 min (minor), 50.44 min (major).

VWD1 A, Wavelength=254 nm (D:\DATA\KML\DATA\NEW FOLDER\KML-1436-2.D)

mAU D : . )
g eak RetTime Type Width Area Height Area
N

# [min] [min] [mAU*s] [mAU] %
l\ it ittt i e e | === jmememsas |
1 15.528 HH 0.6206 3333.42065 78.31673 9.8381
2 16.789 HV 0.6695 2668.17383 59.23600 7.8747
3 20.019 VB 0.7178 1.31491e4 277.01599 38.8077
4 50.507 BBA 1.8617 1.47320e4 104.94869 43.4794

250

200

150 | \

i 2

\ A

/ " |

Al H |
—7_,_\_,\__‘}___ 7J/ \f \d ~kr’\ e /!
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VWD1 A, Wawvelength=254 nm (D:\DATA\KML\DATAWEW FOLDER\KML-1433-2.D)

mAU 4
1204 Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e e e 5= rmm=r== l=mmmmmmme e s | = emee |
100 1. 15:539 HB 0.5899 504.64108 12.85674 3.0200 [
2 20.131 BB 0.7070 149.72968 320532 0.8960 l
3 50.440 BB 1.9136 1.60556e4 113.96883 96.0840

:: |
a

x] . L
= MJ\_,\A\A
10 2 a0 4 50 i
N (S, E)-2-Amino-5-(furan-2-yl)-6-hydroxyhex-4-enoic acid-Ni-
Ph 0 =/ (S)-BPB (3ak, 62.8 mg, 99% yield, EA/DCM=3:1, 91% ee, >20:
CN%N{S /" \—on 1 dr, E/Z>20:1) was synthesized in method A afforded 99%

W NN isolated yield as red solid. [a]25 D= +2215 (¢=0.04, CHCl5). 'H
c{f O O

NMR (400 MHz, CDCls) ¢ 8.23 (d, /= 8.6 Hz, 1H), 8.01 (d, J =
3ak 7.6 Hz, 2H), 7.58 — 7.50 (m, 2H), 7.49 — 7.43 (m, 1H), 7.40 (s,
1H), 7.35-7.27 (m, 3H), 7.20 — 7.12 (m, 2H), 7.03 (d, J= 7.5 Hz, 1H), 6.94 — 6.86 (m,
1H), 6.68 — 6.62 (m, 2H), 6.55 — 6.50 (m, 1H), 6.46 — 6.40 (m, 1H), 4.45 — 4.35 (m,
1H), 4.31 —4.17 (m, 3H), 3.54 (d, /= 12.7 Hz, 1H), 3.42 — 3.30 (m, 2H), 2.95 — 2.69
(m, 3H), 2.68 —2.56 (m, 1H), 2.42 —2.26 (m, 2H), 2.04 — 1.92 (m, 1H), 1.67 — 1.52 (m,
1H). BC NMR (100 MHz, CDCl;) ¢ 180.4, 180.0, 171.7, 154.2, 142.6, 141.8, 134.2,
134.0, 133.4, 133.2, 132.4, 131.4, 129.9, 129.1, 129.0, 128.8, 128.8, 127.7, 126.8,
126.3, 123.5, 120.7, 119.9, 111.7, 107.2, 71.0, 70.5, 63.3, 57.6, 57.2, 32.0, 30.8, 22.7.
HRMS (ESI) m/z: [M + H]* Calcd for C35H34N;3;N105634.1846; found: 634.1855. HPLC
conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tr =
15.256 min (minor), 34.96 min (major).

VWD 1A Wavelength=254 nm

i Signal: VWD1A Wavelength=254 nm
@ RT [min] Type Width [min] Area Height Area%
- ~
5 15.017 MMm 0.62 1151.96 27.70 52.62
70 "]
; 35.300 BMm 1.48 1037.23 9.94 47.38
20 n‘ Sum 2189.19
2 501 I‘ |
40 | l‘ 1
| B
304 o
| '
201 (1 o
107 | /f "‘-\“.
S S e e e e S A A ey St S At St St St A At St S At S e S A S Sy S P
012 3 4586 78 910111213 14151617 1819 2021 2223 24 2526 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 4243 44
Time [min]
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o0 Signal: VWD1A, Wavelength=254 nm
P RT [min] Type Width [min] Area Height Area%
| g
0 15.253 BM m 0.61 162.23 3.63 4.46 &
34 964 BM m 1.55 3259.77 31.93 95.54 ;
60+ \
Sum 3412.00 /
2 501 |
40+
30
@
n
204 3
104 Y
0 = —-

VWD1A Wavelength=254 nm

T T T T T T T T T T T T T IV T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
012 3 4 56 7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
Time [min]

(S, E)-2-amino-6-hydroxy-5-(thiophen-2-yl)hex-4-enoic acid-
Ph Ug Ni-(S)-BPB (3al, 64.2 mg, 99% yield, EA/DCM=3:1, 99% ee,
> >20:1 dr, E/Z>20:1) was synthesized in method A afforded 99%

NMR (400 MHz, CDCLy) § 8.21 (d, J = 8.6 Hz, 1H), 8.03 (d, J=

”, ‘\' isolated yield as red solid. [a]25 D= +3297 (¢=0.04, CHCl5). 'H

(dd,

7.4 Hz, 2H), 7.59 — 7.45 (m, 3H), 7.36 — 7.27 (m, 4H), 7.21 —
7.13 (m, 3H), 7.07 — 6.98 (m, 2H), 6.67 (d, J = 4.3 Hz, 2H), 6.62
J=102, 6.8 Hz, 1H), 4.51 — 4.41 (m, 1H), 4.36 — 4.25 (m, 2H), 4.24 — 4.16 (m,

1H), 3.50 (d, J = 12.7 Hz, 1H), 3.46 — 3.39 (m, 1H), 3.39 — 3.29 (m, 1H), 2.92 — 2.81

(m,

1H), 2.81 — 2.66 (m, 2H), 2.50 —2.38 (m, 2H), 2.33 — 2.20 (m, 1H), 2.06 — 1.95 (m,

1H), 1.61 — 1.48 (m, 1H). 3C NMR (100 MHz, CDCl3) ¢ 180.5, 179.9, 171.6, 145.1,

142.
127.

5, 1384, 133.9, 133.4, 133.2, 132.5, 131.4, 129.9, 129.1, 129.1, 128.8, 128.8,
6, 127.6, 126.9, 126.2, 124.6, 124.2, 123.5, 122.1, 120.7, 70.9, 70.4, 63.3, 59.7,

57.6,33.0,30.4,23.0. HRMS (ESI) m/z: [M + H]" Calcd for C55sH34N3NiO4S 650.1618;
found: 650.1614. HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min,
Hex:IPA = 55:45, tg = 14.35 min (minor), 32.59 min (major).

100

VWD1A,Wavelength=254 nm

904
80
704
60
= 507
40
304
20
10

Signal: VWD1A Wavelength=254 nm
RT [min] Type Width [min] Area Height Area%

§ 12.983 MM m 0.44 28.03 0.96 1.34
.¢‘ 14.448 BM m 0.58 1108.85 28.78 51.13
¥ 16.309 MM m 0.51 3546 0.84 1.64
‘”| 32.863 BM m 1.34 40524 10.43 45.89
| ‘I Sum 2168.58
[ g
A g

o || @ t

@ | =] s

| i

™ | © | \

=i =

o S __L‘ ) ) B | | I

0
0 1 2 3 4 5 S 7 8 9 1D 11 1213 1415 161? 18192021 2223242525272829303132333435363738394041 424344

Time [min]
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VWD1A Wavelength=254 nm

100

904
80
707
60

40
30
20
10

50

)
C NS OH
% N

(m,
1H)
1H)
1H)
140
128

Signal: VWD1A,Wavelength=254 nm
RT [min] Type Width [min] Area Height Area%h
13.142 MM m 0.39 201 0.09 0.11 3
14350 MM m 0.35 266 0.09 0.14 &
16267  MMm 055 51.70 135 2.76 v
32.594 BB 5.53 1818.69 19.83 96.99 ‘." 4
Sum 1875.06 | |
|
I
]
f
B |
g 8 |
= @ © f
™ e §
gy
I [ e e s e Al ATES g B e e e o S ) G 14 Sl T
L e P el P P P ) [ CR RN s S TR o R S S PR P B G s e PRl [P R, Sl RN, Byl e FRe e T JEOEL SO, A [ R T e el P coul [
012 3 456 78 910111213 1415 1617 1819 2021 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

Time [min]

(S, E)-2-Amino-6-hydroxy-4-phenylhex-4-enoic acid-Ni-(S)-
BPB (5aa, 63.7 mg, 99% yield, EA/DCM=3:1, 99% ee, >20:1
dr, E/Z >20:1) was synthesized in method A afforded 99%
isolated yield as red solid. [a]25 D=+2332 (¢=0.04, CHCl;). '"H
NMR (400 MHz, CDClj) 6 8.14 — 7.96 (m, 3H), 7.50 — 7.36
(m, 2H), 7.35—-7.27 (m, 3H), 7.20 — 6.97 (m, 6H), 6.97 — 6.87
1H), 6.86 — 6.73 (m, 2H), 6.67 — 6.55 (m, 1H), 6.55 - 6.42 (m, 1H), 6.05 —5.89 (m,
, 4.43 —4.22 (m, 2H), 4.15 — 3.97 (m, 1H), 3.98 — 3.83 (m, 2H), 3.82 — 3.65 (m,
, 3.56 — 3.42 (m, 3H), 2.87 — 2.61 (m, 3H), 2.59 — 2.42 (m, 1H), 2.32 — 2.19 (m,
,2.14 —2.03 (m, 1H). *C NMR (100 MHz, CDCl;) ¢ 180.5, 178.3, 170.3, 142.0,

gf

5aa

.9, 136.6, 133.4, 133.1, 133.0, 132.1, 131.4, 131.1, 129.8, 129.0, 128.9, 128.8,
.0,127.6,127.3,126.9, 126.4, 126.2, 123.7, 120.7, 70.1, 69.0, 63.2, 58.6, 57.5, 36.8,

30.6, 24.2. HRMS (ESI) m/z: [M + Na]* Calcd for C3;H35N3NiO4Na 666.1879; found:

666

Hex:IPA

65
60
55
501
45
401
35
30
2549
201
154
101

5

04

mAU

.1889. HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min,

= 5545, = 1337 min 26.21 min

DAD1A,Sig=254,4 Ref=off

IR (minor), (major).

DAD1A,Sig=254.4 Ref=off
Type Width [min]
BB 5.04
BB 6.88
Sum

Signal:
RT [min]
13.192
25.464

Area%
49.83
50.17

Area
1645.88
1657.44
3303.33

Height
38.02
20.50

—413.192

425464

\ | 4
I\ 1\
i / AN

, g — | — =

-—TT—T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Time [min]
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VWD1A, Wavelength=254 nm

100

Signal: VWD1A Wavelength=254 nm
= RT [min] Type Width [min] Area Height Area%
%1 13374 MMm 0.3 3.12 0.10 0.20 &
0 26.212 BB 7.58 1585.37 17.64 99.80 i
o Sum 1588.48
= 501 [ '.I‘
407 R
301 ‘.'
201 X /
10 o '
il =k v S o e T = S
%0 T 2 3 45 6 7 8 8 101112131415 16 17 18 10 20 21 22 25 24 25 26 27 26 20 30 31 82 83 34 35 30 37 38 80
Time [min]
MeQ (S, E)-2-Amino-6-hydroxy-4-(4-methoxyphenyl)hex-4-enoic
acid-Ni-(S)-BPB (5ab, 41 mg, 61% yield, EA/DCM=3:1, 99%
Ph o\ ee, >20:1 dr, E/Z >20:1) was synthesized in method A afforded
CNwli'g_N: OH  61% isolated yield as red solid. [a]25 D=+2571(c=0.04, CHCI;).
N ) 'H NMR (400 MHz, CDCl;) 58.11 — 7.99 (m, 3H), 7.56 — 7.40
Q) (m, 3H), 7.39 — 7.29 (m, 3H), 7.21 — 7.07 (m, 3H), 7.00 — 6.94
5ab (m, 1H), 6.77 — 6.69 (m, 2H), 6.66 — 6.49 (m, 4H), 6.01 — 5.88

(m, 1H), 4.46 — 4.26 (m, 2H), 4.12 — 4.00 (m, 1H), 3.97 — 3.84 (m, 2H), 3.75 (s, 3H),
3.57 — 3.44 (m, 3H), 2.78 — 2.64 (m, 2H), 2.59 — 2.43 (m, 2H), 2.33 — 2.23 (m, 1H),
2.15-2.04 (m, 1H). >C NMR (100 MHz, CDCl;) ¢ 180.5, 178.4, 170.2, 158.6, 142.0,
136.3, 133.3, 133.3, 133.1, 133.1, 132.1, 131.4, 129.7, 129.7, 129.1, 129.0, 128.9,
128.8,127.7,127.5,127.3,126.5, 123.7,120.7, 113.4,70.0, 63.1, 58.6, 57.5, 55.2, 36.8,
30.7, 24.3. HRMS (ESI) m/z: [M + Na]* Calcd for C33H37N3NiOsNa 696.1984; found:
696.1987. HPLC conditions: TA column, 254nm, 30 °C, flow rate: 0.7 mL/min,
Hex:IPA = 55:45, tx = 19.31 min (minor), 33.19 min (major).

VWD1A,Wavelength=254 nm

100
90 Signal: VWD 1A Wavelength=254 nm
- RT [min] Type Width [min] Area Height Area%
E 19.150 MM m 0.983 8253.05 130.73 52.61
70 2 34852 MMm 1.84 743554 58.30 47.39
601 I*, Sum 15688.59
\
501 (|
|| o~
40 [ &
[ 3
30 || | v
\ %
201 I\ \ )
104 H— / \
T T
0123 456 7 8 910111213 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40 41 42 43 44 45

Time [min]
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VWD1A,Wavelength=254 nm

t-Bu

Ph o

O X\

5ac

1:2_ Signal: VWD1A Wavelength=254 nm
RT [min] Type Width [min] Area Height Area%
g 19.318 BB 4.01 224.90 2.70 0.20 8
™ 33195 BB 10.41 111837.83 915.26 99.80 5
oty Sum 112062.73 [%
= 50 [\
40 |
30- I\I
201 @ f
10 ; |
R () 'S v LI [ = e e ! — I
O 1 5 5 % % 5 7 8 8 10111213 1215 15 17 18 10 20 21 22 23 24 25 2 27 28 20 30 31 32 3334 3536 37 33 30 40 41 4243 M4

Time [min]

(S, E)-2-Amino-4-(4-(tert-butyl)phenyl)-6-hydroxyhex-4-enoic
acid-Ni-(S)-BPB (Sac, 57.3 mg, 82% yield, EA/DCM=3:1, 96%
ee, >20:1 dr, E/Z >20:1) was synthesized in method A afforded
82% isolated yield as red solid. [a]25 D= +2148 (c=0.04,
CHCI3). 'H NMR (400 MHz, CDCl3) 6 8.17 — 7.95 (m, 3H),
7.53 —7.39 (m, 3H), 7.36 — 7.27 (m, 3H), 7.20 — 6.95 (m, 6H),
6.75 (d, J = 7.9 Hz, 2H), 6.66 — 6.59 (m, 1H), 6.54 — 6.47 (m,

1H), 6.08 — 5.93 (m, 1H), 4.45 — 4.29 (m, 2H), 4.13 — 4.03 (m, 1H), 3.98 — 3.83 (m,
2H), 3.59 — 3.44 (m, 3H), 2.82 — 2.65 (m, 2H), 2.60 — 2.41 (m, 2H), 2.33 — 2.21 (m,
1H), 2.15 - 2.05 (m, 1H), 1.27 (s, 9H). 3C NMR (100 MHz, CDCls) ¢ 180.5, 178.4,
170.2, 149.6, 141.9, 137.8, 136.5, 133.3, 133.1, 133.0, 132.1, 131.4, 130.3, 129.7,
129.0, 128.8, 128.8, 127.7, 127.5, 126.5, 125.7, 125.0, 123.7, 120.7, 70.0, 69.1, 63.1,
58.6, 57.4, 36.8, 34.2, 31.2, 30.6, 24.2. HRMS (ESI) m/z: [M + Na]* Calcd for
C41H43N3NiOy4Na 722.2505; found: 722.2500. HPLC conditions: IA column, 254 nm,
30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tg = 12.55 min (minor), 19.55 min
(major).

VWD1A Wavelength=254 nm Signal: VWD1A Wavelength=254 nm
100 RT [min] Type Width [min] Area Height
904 13062 BMm 0.58 8216.37 207.68
19668  BMm 0.99 8843.83 132.86
907 2 Sum 17060.20
70 2
60 X &
I ©
- | | ©
2 504 \‘I @
401 || Y
IR [\
304 | | 4
|
| I A
20 i) |
I A A
104 ) f \
M AL N . N
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Time [min]
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VWD1A Wavelength=254 nm

100 Si H VWD1A Wavel h=254
901 gRT [‘mln] Typta= widfh [min] Area Height Area%
801 o 12.555 BB 367 22077 1.71 179
70 é 19.552 BB ::r: 12;;;2: 174.77 98.21
60 ‘* ‘
= 50 [
40 [
30 \l
2 |
5 0 A
00 7 2 3 4 % & 7 & 5 10 1112 13 14 15 16 17 15 19 20 21 22 23 2¢ 25 26 27 25 20 30 31 32 35 34 35 3 37 38
Time [min]
P (S, E)-4-([1,1'-Biphenyl]-4-yl)-2-amino-6-hydroxyhex-4-
Ph o enoic acid-Ni-(S)-BPB  (5ad, 589 mg, 82% yield,
C 2N_,o —\_oy EA/DCM=3:1,99% ee, >20:1 dr, E/Z >20:1) was synthesized
—7,/;,'\"{\ O in method A afforded 82% isolated yield as red solid. [a]25 D=
e +2041 (c=0.04, CDCLy). 'H NMR (400 MHz, CDCl3) 6 8.13 —
o 8.00 (m, 3H), 7.57 — 7.52 (m, 2H), 7.49 — 7.42 (m, 4H), 7.39 —
7.31 (m, 4H), 7.30 — 7.26 (m, 2H), 7.22 — 7.09 (m, 3H), 7.03 —
6.95 (m, 1H), 6.89 (d, J = 7.9 Hz, 2H), 6.64 (t, J = 7.6 Hz, 1H), 6.58 — 6.50 (m, 1H),
6.11 — 6.02 (m, 1H), 4.46 — 4.32 (m, 2H), 4.16 — 4.07 (m, 1H), 4.04 — 3.89 (m, 2H),
3.87 — 3.74 (m, 1H), 3.60 — 3.47 (m, 3H), 2.84 — 2.69 (m, 2H), 2.62 — 2.48 (m, 2H),
237223 (m, 1H), 2.17 — 2.05 (m, 1H). 13C NMR (100 MHz, CDCls) 6 180.5, 178.4,

170.3, 142.0, 140.6, 139.8, 139.7, 136.3, 133.3, 133.2, 133.0, 132.2, 131.4, 131.0,
129.7, 129.1, 129.0, 128.8, 128.7, 127.6, 127.5, 127.2, 126.8, 126.6, 126.5, 123.8,
120.8, 70.1, 69.0, 63.1, 58.6, 57.5, 36.9, 30.7, 24.3. HRMS (ESI) m/z: [M + Na]" Calcd
for C43H30N3NiO4Na 742.2192; found: 742.2193. HPLC conditions: 1A column, 254
nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tg = 22.18 min (minor), 34.57 min

(maj

or).

VWD1A ,Wavelength=254 nm

100
Signal: VWD1A Wavelength=254 nm
907 RT[min]  Type  Width [min] Area Helight Area%
80 = 22.430 BB 9.20 6628.53 8243 48.73
- 36.242  MBm 218 6074.63 44,95 51.27
10 % Sum 13603.16
60+ |‘""
[
i I g
K &
1 | 8
40 | v
N\
304 [ X
foA [N
204 | \
RN
o N ANERS
el L L nl| | L/ a0 L et .
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VWD1A Wavelength=254 nm

100

90- Signal: VWD1A, Wavelength=254 nm
804 RT [min] Type Width [min] Area Height Area% =
o] 22181 MMm 0.93 30.41 0.38 022 5
34574 MBm 2.08 13505.00 91.20 99.78 3
601 Sum 13535.41 1\
® 504 |
40 f
304
20 .
012345686 7 8 910111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Time [min]
e (S, E)-2-Amino-6-hydroxy-4-(m-tolyl)hex-4-enoic acid-Ni-(S)-
Ph 5 BPB (Sae, 61.8 mg, 94% yield, EA/DCM=3:1, 99% ee, >20:1
C% 0 \_oy 4r E/Z >20:1) was synthesized in method A afforded 94%
. E'\r{ Q isolated yield as red solid. [«¢]25 D= +2761 (¢=0.04, CHCl;). 'H
I &S NMR (400 MHz, CDCl3) §8.12 — 8.00 (m, 3H), 7.54 — 7.37 (m,

3H), 7.36 — 7.29 (m, 3H), 7.20 — 7.08 (m, 3H), 6.96 — 6.86 (m,
4H), 6.66 — 6.60 (m, 1H), 6.56 — 6.46 (m, 2H), 5.98 — 591 (m,
1H), 4.41 (d, J=12.6 Hz, 1H), 4.33 — 4.21 (m, 1H), 4.02 (dd, J = 12.3, 6.3 Hz, 1H),
3.93 — 3.83 (m, 2H), 3.56 — 3.44 (m, 3H), 2.79 — 2.46 (m, 4H), 2.29 — 2.19 (m, 4H),
2.16 —2.04 (m, 1H). BC NMR (100 MHz, CDCls) 6 180.5, 178.5, 170.3, 142.0, 141.2,
137.4, 137.1, 133.3, 133.2, 1329, 132.1, 131.4, 131.0, 129.7, 128.8, 128.8, 128.8,
127.9,127.8,127.5,127.3,126.4,123.7,123.1, 120.7,70.1, 69.2, 63.1, 58.6, 57.4, 37.1,
30.6, 24.2, 21.4. HRMS (ESI) m/z: [M + Na]* Calcd for C53H37N3NiO4Na 680.2035;
found: 680.2028. HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min,
Hex:IPA = 55:45, tg = 10.87 min (minor), 22.47 min (major).

VWD1A,Wavelength=254 nm

100
o0 Signal: VWD1A Wavelength=254 nm
RT [min] Type Width [min] Area Height Area%
80y 5 11.841 VB 382 1223337 345.88 49.12
Iy C 22.560 BB 9.96 12672.71 180.72 50.88
60 i Sum 24906.07
= 504 | g
I o
401 | N
[l v
30 [ M\
204 ! [
10 4
. B N O ' W () ol | (- I [ {0 | O !
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Time [min]
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VWD1A Wavelength=254 nm

100

a0 Signal: VYWD1A Wavelength=254 nm
RT [min] Type Width [min] Area Araa%

8071 10873 MMm 0.54 5242 055 T

70 2247 BB 9.56 9545.89 99.45 é

604 Sum 9598.31 I
32 504 ( ".‘

404

304

201

10

—2.04 (m, 1H).

OH

(S,

o
01 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Time [min]

28 29 30 31 32 33 34 35 36 37 38 39 40

E)-2-Amino-4-(3,4-dimethoxyphenyl)-6-hydroxyhex-4-
enoic acid-Ni-(S)-BPB (5af, 64 mg, 91% yield, EA/DCM=3:1,
99% ee, >20:1 dr, E/Z >20:1) was synthesized in method A
afforded 91% isolated yield as red solid. [a]25 D= +2812
(c=0.04, CHCl;). '"H NMR (400 MHz, CDCl3) 6 8.09 — 7.99
(m, 3H), 7.52 — 7.36 (m, 3H), 7.34 — 7.28 (m, 3H), 7.19 — 7.07
(m, 3H), 6.95 — 6.88 (m, 1H), 6.68 — 6.59 (m, 2H), 6.54 — 6.49
(m, 1H), 6.45 (d, J=8.3 Hz, 1H), 6.17 — 6.11 (m, 1H), 5.95 - 5.87 (m, 1H), 4.39 (d, J
=12.6 Hz, 1H), 4.31 —4.23 (m, 1H), 4.07 — 3.98 (m, 1H), 3.95 — 3.86 (m, 2H), 3.83 (s,
3H), 3.81 (s, 3H), 3.53 — 3.45 (m, 3H), 2.75 — 2.45 (m, 4H), 2.29 — 2.20 (m, 1H), 2.14

13C NMR (100 MHz, CDCl;) ¢ 180.4, 178.5, 170.2, 148.4, 148.2,

142.0, 136.6, 134.0, 133.3, 133.1, 132.9, 132.1, 131.4, 130.0, 129.6, 128.8, 128.8,
127.6,127.4,126.4,123.7,120.7,118.2,110.4, 110.3, 70.1, 69.1, 63.1, 58.5, 57.4, 55.8,
55.8, 37.4, 30.6, 24.2. HRMS (ESI) m/z: [M + Na]* Caled for C;9H39N3;NiOgNa
726.2090; found: 726.2088. HPLC conditions: IA column, 254 nm, 30 °C, flow rate:
0.7 mL/min, Hex:IPA = 55:45, tg = 16.56 min (minor), 31.53 min (major).

VWD1A, Wavelength=254 nm

100:

90+
80
70
604
= 501
40+
301
20
10

signal:

T —416.383

RT [min]
16.383
32.155

VWD1A ,Wavelength=254 nm
Area
7339.95

14611.36

Height Area%

116.20 50.23

58.84 49.77
w
A
o
«
X
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\\\

o ’
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Time [min]
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VWD1A, Wavelength=254 nm

100
g0 Signal: VWD1A,Wavelength=254 nm
5o RT [min] Type Width [min] Area Height Area% _
70- 16.569 MM m 0.68 19.05 0.33 0.12 E
el 31.531 BBA 11.78 16194.71 131.14 99.88 !
£ 504 Sum 16213.76 ."I Y
40 ,"
|
301 |
20 2 .‘I \
8 / B
10 © | N
NN o1 | 1 . v | | (A ) e I

0
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Time [min]

ngBu on (S, Z2)-2-Amino-4-(2-hydroxyethylidene)octanoic acid-Ni-(.S)-
O/U\_)/\/ BPB (5ag, 49.3 mg, 79% yield, EA/DCM=3:1, 99% ee, 13:1 dr,
C/N—N'E Z/E >20:1) was synthesized in method A afforded 79% isolated
“i O yield as red solid. [a]25 D= +2245 (¢=0.04, CHCl3). 'H NMR

° (400 MHz, CDCl3) 6 8.12 — 8.03 (m, 3H), 7.60-7.42 (m, 4H),
7.40 — 7.28 (m, 3H), 7.22 — 7.09 (m, 2H), 6.98 (d, J = 7.7 Hz,
1H), 6.71 — 6.58 (m, 2H), 5.65 — 5.41 (m, 1H), 4.43 (d, J=12.5 Hz, 1H), 4.16 — 4.04
(m, 1H), 3.98 — 3.73 (m, 3H), 3.59 — 3.43 (m, 4H), 2.73 (dq, J = 14.3, 8.5, 6.8 Hz, 1H),
2.61 — 2.48 (m, 1H), 2.30 — 2.20 (m, 2H), 2.17 — 1.96 (m, 2H), 1.70 — 1.47 (m, 1H),
1.36 - 1.27 (m, 1H), 1.14 - 0.99 (m, 4H), 0.79 (t, /= 6.6 Hz, 3H). 3C NMR (100 MHz,
CDCly) 0 180.4, 179.0, 170.1, 142.1, 136.9, 133.2, 133.2, 133.1, 132.2, 131.4, 129.9,
129.0, 129.0, 128.9, 128.5, 127.7, 127.5, 126.4, 123.8, 120.8, 70.1, 63.1, 58.4, 57.4,
37.2, 36.4, 30.7, 30.2, 24.1, 22.2, 13.8. HRMS (ESI) m/z: [M + H]" Calcd for
C35H40N3Ni1O4 624.2367; found: 624.2371. HPLC conditions: IA column, 254 nm, 30
°C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tg = 10.81 min (minor), 18.44 min (major).

5ag

VWD1A ,Wavelength=254 nm

100
Signal: VWD1A Wavelength=254 nm
8t RT[min]  Type  Width [min] Area Height Area%
80- 3 9224 MMm 0.30 56.03 284 462
704 S 10164 MM m 0.39 564.47 21.80 46.54
60 * 15.576 MM m 0.70 65.58 1.10 541
H |
“| 17.641 MM m 0.69 526.89 11.38 43.44
507 ” 3 Sum 121296
40 i E
301 = |\I K
N © L)
10 R R iy
| o ) \_f \ . T S|
: ll L | _ ) O (O Y O B
012 3 456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Time [min]
VWD1A,Wavelength=254 nm
100 Signal: VWD1A,Wavelength=254 nm
901 RT[min]  Type  Width [min] Area Height Area%
804 S 9.444 MM m 0.19 0.38 0.02 0.04
70 :; 10.817 MM m 0.44 526 0.14 0.59
1 ~
¥ 16394  MMm 073 65.58 1.06 7.37
60 I"\I 18.447 ME m 0.75 818.14 16.29 91.99
i1
2 50 | ‘I Sum 889.35
|
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0 1 2 3 4 56 7 & 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39
Time [minl

S20



(o)

G
1T O

5ah

7.3 Hz, 1H), 6.71 - 6

(28,  E)-2-Amino-4-(2-hydroxyethylidene)-5-methylheptanoic
acid-Ni-(5)-BPB (5ah, 47.4 mg, 76% yield, EA/DCM=3:1, 99%
ee, >20:1 dr, E/Z >20:1) was synthesized in method A afforded
76% 1solated yield as red solid. [a]25 D=+2317 (c=0.04, CHCI;).
'H NMR (400 MHz, CDCl;) ¢ 8.15 — 8.00 (m, 3H), 7.59 — 7.41
(m, 4H), 7.40 — 7.28 (m, 3H), 7.22 — 7.09 (m, 2H), 6.99 (d, J =
.59 (m, 2H), 5.59 — 5.49 (m, 1H), 4.49 —4.38 (m, 1H), 4.14 - 3.97

(m, 1H), 3.91 — 3.75 (m, 3H), 3.73 — 3.62 (m, 1H), 3.59 — 3.47 (m, 3H), 2.77 — 2.66 (m,

1H), 2.60 — 2.50 (m,
1H), 0.68 — 0.57 (m,
133.4, 133.1, 132.2,

1H), 2.40 — 1.90 (m, SH), 1.10 — 0.87 (m, 2H), 0.80 — 0.77 (m,
4H). 3C NMR (100 MHz, CDCl3) § 180.5, 142.1, 141.6, 141.3,
131.5, 129.8, 129.2, 128.9, 127.6, 127.5, 127.0, 126.6, 126.4,

123.9,120.8,70.2,69.6,63.2,58.4,57.5,41.3,37.3,30.7,27.6,24.2,20.2, 12.0. HRMS

(ESI) m/z: [M + H]

* Caled for Cs;sHgoN3NiO4 624.2367; found: 624.2376. HPLC

conditions: TA column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tr =
9.72 min (minor), 26.67 min (major).

VWD1A Wavelength=254 nm

100

Signal: VWD 1A Wavelength=254 nm
901 RT[min]  Type  Width [min] Area Height Area%
80 9321 MMm 030 385.34 19.23 2258
(=3
70 = 9740 MMm 0.37 560.35 22.30 32.83
8 18841 BMm 0.80 408.58 7.51 2394
601 & 26.910 BB 377 35245 487 2065
v
® 501 Sum 1706.72
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VWD1A Wavelength=254 nm
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Time [min]

100 Signal: VWD1A, Wavelength=254 nm
90 RT[min]  Type  Width [min] Area Haight Areath
9725  MMm 032 253 0.09 07
80 P 10488 MMm 031 7.60 0.33 08t
~ 18727 BMm 076 74571 1456 5015
707 2 26.674 [ 440 73116 10.08 4817
604 Y R Sum 1487.01
® 507 &
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30 |
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(S, 2)-2-Amino-6-hydroxyhex-4-enoic acid-Ni-(S)-BPB (5ai,
46.0 mg, 81% yield, EA/DCM=3:1, 99% ee, 2:1 dr, Z/E >20:1)
was synthesized in method A afforded 81% isolated yield as red
solid. [a]25 D= +2645 (c=0.04, CHCl;). '"H NMR (400 MHz,
CDCls) 68.13 — 7.98 (m, 3H), 7.53 — 7.37 (m, 3H), 7.34 — 7.27
(m, 2H), 7.24 — 7.18 (m, 1H), 7.18 — 7.04 (m, 2H), 6.97 — 6.83

(m, 1H), 6.65 — 6.55 (m, 2H), 6.22 — 5.56 (m, 1H), 6.12 — 6.00 (m, 1H), 4.32 (t, J=11.6

Hz, 1H), 4.16 — 4.07
2.77 - 2.64 (m, 1H),

(m, 1H), 4.05 — 3.88 (m, 2H), 3.58 — 3.35 (m, 4H), 2.88 (s, 1H),
2.59 — 2.34 (m, 3H), 2.14 — 1.96 (m, 2H). '3C NMR (100 MHz,
S21



CDCl;) 0 180.2, 178.8, 170.6, 142.0, 134.0, 133.5, 133.1, 132.0, 131.3, 129.6, 128.9,
128.8, 128.6, 127.4, 126.8, 126.1, 124.8, 124.1, 123.4, 120.5, 70.1, 62.9, 62.5, 57.0,
37.4, 30.5, 23.4. HRMS (ESI) m/z: [M + Na]* Calcd for C5;H3;N3NiO4Na 590.1566;
found: 590.1558. HPLC conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min,
Hex:IPA = 55:45, tg = 22.18 min (minor), 34.57 min (major).40 min; 99% ee(major).

DAD1A,Sig=254 4 Ref=off

Signal: DAD1A.5ig=254.4 Ref=off
40 RT [min] Type Width [min] Arca Helght Areah
35 10.700 MM m 0.38 625.58 25.15 20,01
=4 11188 MMm 0.51 884,64 24.81 28.30
301 o 21140 MMm .82 83176 11.19 20.21
b 23.407 MB 1.22 484 31 1110 348
251 Yy ;
hA Sum 3126.29
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VWD1A Wavelength=254 nm
100 .
Signal: VWD1A Wavelength=254 nm
904 RT [min] Type Width [min] Area Height Areats
10.798 MM m 029 379 0.15 o
80 o @ 11208 WMMm 0.38 511 0.15 028
Q @’ 21430 MM m 0.89 698.83 1164 3875
704 = <] 2363  MMm 133 1096.08 177 80.76
Y Y Sum 1803.91
604 N N
il [
£ 501 I“ |\ ‘I“ \
|\ [
40 | \
R
309 —1— \
A ] [
20 38 —1\ \
~ A ‘| '\// \
10 S | LY
= I w | | | e 10 o -
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Time [min]

O (S, 2)-2-Amino-6-hydroxy-4-methyl-5-(naphthalen-2-yl)hex-
I 4enoic acid-Ni<(S)-BPB  (5aj, 502 mg 71% yield,

Ph oMe

OH

C % W2 = EA/DCM=3:1, 99% ee, >20:1 dr, Z/E >20:1) was synthesized
II

N"“r{\ in method A afforded 71% isolated yield as red solid. [a]25
c{f O O D=+1420 (¢=0.04, CHCI;). '"H NMR (400 MHz, CDCl3) 68.16

—8.01 (m, 3H), 7.82 —7.72 (m, 3H), 7.61 — 7.49 (m, 2H), 7.48
—7.35 (m, 6H), 7.34 —7.27 (m, 2H), 7.24 — 7.13 (m, 2H), 7.04

5aj

—6.98 (m, 1H), 6.77 — 6.62 (m, 2H), 4.47 (dd, J=29.1, 12.3 Hz, 2H), 4.15 — 4.02 (m,
2H), 3.89 — 3.73 (m, 2H), 3.63 — 3.44 (m, 3H), 2.78 — 2.68 (m, 1H), 2.61 —2.21 (m,
4H), 2.14 — 2.02 (m, 1H), 1.06 (s, 3H). 3C NMR (100 MHz, CDCl;) 6 180.5, 179.2,
170.2,142.1,139.8,139.0, 133.2,133.2, 133.1, 132.2, 132.1, 131.5, 129.9 129.7, 129.0,
128.9, 128.9, 127.8, 127.6, 127.5, 127.4, 127.4, 127.2, 126.4, 125.7, 125.4, 123.9,
120.8, 70.0, 69.0, 63.0, 62.8, 57.4, 41.0, 30.6, 29.6, 24.1, 19.8. HRMS (ESI) m/z: [M +
Na]* Calcd for C4H30N3NiO4Na 730.2192; found: 730.2192. HPLC conditions: 1A
column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, g = 15.62 min
(minor), 28.77 min (major).
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VWD A Wavelength=254 nm

Signal: VWD1A Wavelength=254 nm
80 RT [min] Type Width [min] Area Height Area%
HD‘I ] 15.593 BM m 0.74 3677.85 71.62 45.89
704 :: 29.369 MM m 1.35 4335.86 47.98 54.11
; Sum 8013.51
60 f 2
® s0] 2
h
SD' A
20+
104
L R R R L R R R R E R E L
Tirme [min]
100 VWD1A Wavelength=254 nm
QDJ Signal: VWD1A Wavelength=254 nm
8t RT [min] Type Width [min] Area Height Area% o
m] 15627 MMm 0.75 75.42 1.30 0.28 =
J 28.771 BB 9.06 26958.26 303.78 99.72 ,,
B Sum 27033 67 i
® 507
40+
304
20
10:] —
& o | y |
001 2 3 4 5 6 7T B 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
Time [rin]
a (S, Z)-2-Amino-5-(4-chlorophenyl)-6-hydroxy-4-methylhex-4-
enoic acid-Ni-(S)-BPB  (Sak, 532 mg, 77% yield,
P“> oMe EA/DCM=3:1, 99% ee, >20:1 dr, Z/E >20:1) was synthesized in
0 . . .
C N 3 oH method A afforded 77% isolated yield as red solid. [a]25 D=

™ +2401 (¢=0.04, CHCl3).'H NMR (400 MHz, CDCl3) 6 8.15 —

8.00 (m, 3H), 7.60 — 7.43 (m, 3H), 7.43 — 7.30 (m, 3H), 7.25 -

Sak 7.12 (m, 4H), 7.12 — 6.96 (m, 3H), 6.74 — 6.61 (m, 2H), 4.43 (t,

J=13.2 Hz, 2H), 4.07 — 3.87 (m, 2H), 3.84 — 3.69 (m, 2H), 3.64 — 3.46 (m, 3H), 2.83

—2.68 (m, 1H), 2.64 —2.46 (m, 1H), 2.37 — 2.23 (m, 2H), 2.15 — 1.93 (m, 2H), 0.99 (s,

3H). BC NMR (100 MHz, CDCls) 6 180.5, 179.2, 170.4, 142.2, 140.0, 139.0, 133.3,

133.2, 132.4, 131.6, 130.2, 130.0, 129.2, 129.1, 129.0, 129.0, 128.2, 127.7, 127.6,

126.4, 124.0, 120.9, 70.2, 69.0, 63.2, 62.8, 57.4, 40.9, 30.8, 24.2, 19.8. HRMS (ESI)

m/z: [M + Na]* Caled for Cs;gH3;sN;3;NiO4Na 714.1646; found: 714.1644. HPLC

conditions: IA column, 254 nm, 30 °C, flow rate: 0.7 mL/min, Hex:IPA = 55:45, tr =
16.16 min (minor), 24.92 min (major).

VWD1A Wavelength=254 nm
100
Signal: VWD 1A, Wavelength=254 nm
90 RT [min] Type ‘Width [min] Area Height Area%
80 o 12927 MMm 0.59 66161 16.94 5.82
8 16.060 MMm 0.685 517347 119.25 45.47
701 & 22074 MMm 099 605.87 214 533
ol Y 26994 MEm 11 4936.02 6638 4330
I‘ |I - Sum 11376.97
2 501 (1 =
40 [ 3
R Y
30 ~ I B!
& | - Ak
204 o ‘I S |
¥ | a ‘
10 b4 | \
1 TN e A ) ]
o e e T P ) [N Foie] Lol Ee 1o o P R ey T s g e e [ ey ST S o Eee TR S G £ ey o P
01 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

Time [min]
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VWD1A, Wavelength=254 nm

100

90- Signal: VWD1A Wavelength=254 nm
RT [min] Type Width [min] Area Height Area%
807 12865 MMm 0.36 251 0.08 0.04 8
701 16167 MMm 0.47 14.19 0.36 0.20 T
eod 22005 MMm 0.96 835.14 12.99 1173 "’
< 50 24928 MBm 1.08 6269.31 86.25 88.04 I/
Sum 7121.14 o[
40 ik
30+ o [
8 |
20 ,é © E .‘I
104 ol @ Pt
O T T A A e e B e o A e A At
01 2 3 456 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39
Time [min]
The method for the synthesis of 8aa.
Ph
o4 0 o
B o] Ph
o MeOH, H,0 oo Ho socl, Me0—<_/=<_
0”3 O] om0, . (s on
,"I,Ni—“N\ conc. HCI, 10 min , N R OH MeOH H N:
N 1 HoN 2
", (o]
'\g S-BPB 7aa 8aa
37.6 mg, 98% yield 50% yield, 90% ee, >20:1 ZIE

3aa, 0.1 mmol

The compound 3aa (64.3 mg, 0.1 mmol) were dissolved in 2.5 mL of MeOH and 1.2
mL of H,O and stirred at room temperature. After adding conc. HC1 (34 uL, 4.0 equiv.),
the temperature was heated to 70 °C and stirred at the same temperature for 10 min.
The mixture was cooled to room temperture and concentrated to provide the mixture.
Then water (2 mL) was added to the mixture, and extracted with DCM (three times).
The organic phase and the aqueous were concentrated to provide (S)-BPB (98% yield)
and the crude product 7aa, which was directly dissolved in 1 mL of dry MeOH and
stirred at 0 °C. After adding SOCI, (24.0 mg, 2 equiv.), the temperature was heated to
room temperature and stirred overnight. The crude product was purified by flash
column chromatograph on silica gel to provide the pure product 8aa.

0 Ph Methyl (S, Z)-2-amino-6-hydroxy-5-phenylhex-4-enoate (8aa,
Meo'/ﬁ_/=§_ oH 11.7 mg, 50% yield, DCM/MeOH=30:1, 90% ee, Z/E >20:1) as
colorless liquid. [a]25 D= -22.561 (¢=0.16, CHCl;). '"H NMR (400
MHz, CDCl;) 6 7.55 — 7.48 (m, 2H), 7.35 (t,J=7.5 Hz, 2H), 7.31
—7.27 (m, 1H), 5.83 (t, J = 8.5 Hz, 1H), 4.44 (dd, 2H), 3.80 (s, 3H), 3.65 — 3.58 (m,
1H), 2.90 (s, 3H), 2.81 — 2.72 (m, 1H), 2.67 — 2.57 (m, 1H). *C NMR (100 MHz,
CDCl3) 0 175.1, 145.0, 141.9, 128.3, 127.2, 126.0, 125.8, 59.4, 52.5, 52.1, 33.8. HPLC
conditions: AD-H column, 254nm, 30 °C, flow rate: 0.8 mL/min, Hex:IPA = 70:30, t
= 8.04 min (minor), 9.32 min (major).

H,N
2 8aa
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DAD1A,Sig=254 4 Ref=off

200
Signal: DAD1A,Sig=254,4 Ref=off
180 RT[min]  Type  Width [min] Area Height Area%
1604 8010 MMm 0.18 1384.20 114.13 50.30
=} 9455 MBm 0.25 1367 65 80.15 49.70
1407 = Sum 2751.85
v
S 120 ¥ 2
2 1001 l =
v
801 ‘ ‘| lf\
|
gl 1]
40 { \
Al
20 !
N
: | A,
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 i 8 9 11 12 13 14 16 16 17 18 19
Time [min]
DAD1A,Sig=254,4 Ref=off
160 Signal: DAD1A,Sig=254,4 Ref=0ff
RT [min] Type ‘Width [min] Area Height Area%
1404 8.046 MM m 0.21 85.67 6.26 497
o 9322 MMm 024 1639.35 101.12 95.03
1204 ]
pi] Sum 1725.02
v
1004
2 I
% % I
|
80 [l
|
40 | \
g
204 = ‘
v |
= = a1 e =
T T T T T T T T T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 156 16 17 18 19

Time [min]
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Crystal data

Crystallographic datas for compound 3aa and 3aa’" (CCDC- 2165884 and CCDC-
2165885) have been deposited with the Cambridge Crystallographic Data Centre,
Copies of the data can be obtained, free of charge, on application to CCDC
(Email:deposit@ccdc.cam.ac.uk).

e Prob = 50
© Temp = 170
n
™~
&N
N
o
&
1
o
]
o
o~
o
%
o
h
.
a
@
=
()]
F
a
=]
o
Z -118 mo_220411_yc_52_dP 21 21 21 R = 0.02 RES= 0 -69 X

The ellipsoid is shown at the 50% probability level
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Datablock: compound 3aa

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

Z

Mu (mm-1)
FO00

FO0O0’

h,k, lmax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0036 A

a=10.3298 (4)
alpha=90
170 K

Calculated
3072.38(17)

P 21 21 2%

P 2ac Zab

C37 H35 N3 Ni 04
C37 H35 N3 Ni 04
644 .37

1.393

4

0.678

1352.0

1353.85

13,16,;28

6793 3813]
0.922,0.941
0.885

b=13.1904 (4)
beta=90

Wavelength=0.71073

c=22.5489(6)
gamma=90

Reported
3072,38(17)

B2k 20

P 2ac Zab

C37 H35 N3 Ni 04
C37 H35 N3 Ni 04
644 .39

1.393

4

0.678

135250

13,16,28
6782
0.692,0.746

Correction method= # Reported T Limits: Tmin=0.692 Tmax=0.746
AbsCorr = MULTI-SCAN

Data completeness= 1.78/1.00

R(reflections)= 0.0247( 6389)

S = 1.033

Theta (max)= 27.107

Npar= 407

S27

wR2 (reflections)=
0.0580( 6782)



-24 Y

(190222)

™  PLATON-Apr 11 14:50:20 2022

Prob
Temp

50
170

-74  mo_220411 yc 52 _uP 21 21 21 R = 0.04 RES= 0 -87 X

The ellipsoid is shown at the 50% probability level
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Datablock: compound 3aa’

Bond precision:

Cell:

Temperature:

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

i

Mu (mm-1)
FO00

FO00"
h,k,1lmax
Nref

Tmin, Tmax
Tmin’

C-C = 0.0058 A
a=9.4827 (4)
alpha=90

170 K

Calculated
3052094 (3)

P 21 21 21

P 2ac 2ab

C37 H35 N3 Ni 04
C37 H35 N3 Ni 04
644 .37

1.402

4

0.682

1:352:.0

135385

12,12,42

6786 3848]
0.952,0.973
0.804

Wavelength=0.71073

b=9.7970(5) c=32.8524(18)
beta=90 gamma=90
Reported
3052.1 (3)
P2 20 2
P 2ac 2ab

C37 H35 N3 Ni 04
C37 H35 N3 Ni 04
644 .39

1.402

4

0.682

13520

12,32,42
6763
0.682,0.746

Correction method= # Reported T Limits: Tmin=0.682 Tmax=0.746

AbsCorr =

MULTI-SCAN

Data completeness= 1.76/1.00

R(reflections)= 0.0416( 5489)

S =1.023

Theta (max)= 27.152

Npar= 407

S29

wR2 (reflections) =
0.0794( 6763)



Spectroscopic data of compounds

TH NMR spectrum of 3aa in CDCl;
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13C NMR spectrum of 3aa in CDCl;

OH
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'TH NMR spectrum of 3ab in CDCl;
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13C NMR spectrum of 3ab in CDCls
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TH NMR spectrum of 3ac in CDCl;
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13C NMR spectrum of 3ac in CDCl;
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'TH NMR spectrum of 3ad in CDCl;
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TH NMR spectrum of 3ae in CDCl;
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13C NMR spectrum of 3ae in CDCl;
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TH NMR spectrum of 3af in CDCls
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13C NMR spectrum of 3af in CDCl;

Li0E~~
2

TLE~
S6S
EiEe=
§0L~
60L~

20711
§€T1
€9T11
€971+
0'LZ1
LLTT
8'LT1Y
¥'8T14
881
6'8Z14
0621
76217
6621/
PIET
9°TET
TEeT]
£6ET
FEeT
6'€ET
€071
STHTA
Tert?
LTLT—

B R LRI 11

66LT~,
€081

Cl

OH

-10

(=
(=]
=
(=]
(o]
S
(ag)
(=)
=t
(=
wy
D
o
(=]
e
[
o0
L~}
=g
=, on
k2 &
= 5]
S5
=
[
=
=
(=
(o]
N
=2
o
&
(=
<t
=
(=]
v
o
(]
o
=
foe 3
e
=
(=]
[+%e]
o8
(]
(=)}
=
=
=
(o]



S44



'TH NMR spectrum of 3ag in CDCl;
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13C NMR spectrum of 3ag in CDCl;
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'TH NMR spectrum of 3ah in CDCl;
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13C NMR spectrum of 3ah in CDCls
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TH NMR spectrum of 3ai in CDCl;
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13C NMR spectrum of 3ai in CDCls
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TH NMR spectrum of 3aj in CDCls
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13C NMR spectrum of 3aj in CDCl;
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'TH NMR spectrum of 3ak in CDCl;
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13C NMR spectrum of 3ak in CDCls
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TH NMR spectrum of 3al in CDCl;
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13C NMR spectrum of 3al in CDCls
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'TH NMR spectrum of 5aa in CDCl;
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13C NMR spectrum of 5aa in CDCl;
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'TH NMR spectrum of 5ab in CDCl;
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13C NMR spectrum of 5ab in CDCls
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'TH NMR spectrum of 5ac in CDCl;
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13C NMR spectrum of 5ac in CDCl;
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'TH NMR spectrum of 5ad in CDCl;
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13C NMR spectrum of 5ad in CDCls
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'TH NMR spectrum of 5ae in CDCl;
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13C NMR spectrum of 5ae in CDCl;
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TH NMR spectrum of 5af in CDCl;
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13C NMR spectrum of 5af in CDCl;
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'TH NMR spectrum of 5ag in CDCl;
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13C NMR spectrum of 5ag in CDCl;
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'TH NMR spectrum of 5ah in CDCl;

850
090
190
£9:0
§9°0
99'0
890
8L°0
080
L8O

=g ﬂJ 00T

(=]
-
=
o
il
(==t
<
—
v
-
=
(o]
wy
(o]
<
o
—\n“
o
<
<t

Bl
n 2
< %)

=
=
v
'
vy
<=
o
v
o
<
~
Usl
.
<
o0
5
o0
=
()}
_\J_
(=)}



13C NMR spectrum of 5ah in CDCls
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TH NMR spectrum of 5ai in CDCl;
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13C NMR spectrum of 5ai in CDCls
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TH NMR spectrum of 5aj in CDCls

90°T+

£6°€
NS
9°€
LEE
08¢
8
€R€
¢
S0t
90t
8071
601
ARe
e
Nas
61
AN
8991
6991

6991
00°L
0L

ST — ey

4.0

45
fl (ppm)
S81

5.0



13C NMR spectrum of 5aj in CDCls
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TH NMR spectrum of 5ak in CDCl;
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13C NMR spectrum of 5ak in CDCls
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'TH NMR spectrum of 8aa in CDCl;
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13C NMR spectrum of 8aa in CDCl;
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