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A: General Information and Starting Materials

General Information. Proton nuclear magnetic resonance (*H NMR) spectra and
carbon nuclear magnetic resonance (**C NMR) spectra were recorded on a Bruker
ACF300 spectrometer (400 MHz and 100 MHz). Chemical shifts for protons are
reported in parts per million downfield from tetramethylsilane and are referenced to
residual protium in the NMR solvent (CDCls: 6 7.26; (CD3)SO: & 2.50). Chemical
shifts for carbon are reported in parts per million downfield from tetramethylsilane
and are referenced to the carbon resonances of the solvent (CDCls: 6 77.16; (CD3),SO:
6 39.50). Data are represented as follows: chemical shift, integration, multiplicity (br
= broad, s = singlet, d = doublet, t = triplet, g = quartet, m = multiplet), coupling
constants in Hertz (Hz). All high resolution mass spectra were obtained on a
Finnigan/MAT 95XL-T mass spectrometer. For thin layer chromatography (TLC),
Merck pre-coated TLC plates (Merck 60 F254) were used, and compounds were
visualized with a UV light at 254 nm. Flash chromatography separations were
performed on Merck 60 (0.040-0.063 mm) mesh silica gel.

Starting Materials. All solvents, inorganic reagents were from commercial sources
and used without purification unless otherwise noted. B,y-alkynyl-a-imino esters and
isoxazol-5(4H)-ones were prepared following the literature procedures.'

B: General Procedure

PG—NH R'
3
ﬁ)g/ CPA-5(1mol%) _ . s R
2 2
/\COzR * _ CHCl;, 20°C, 1 h Oﬁ\ »R
, O°N

To a solution of CHCI; (0.3 mL) were added B,y-alkynyl-a-imino esters 1 (0.05
mmol), isoxazol-5(4H)-ones 2 (0.06 mmol) and catalyst CPA-5 (0.005 mmol). The
reaction mixture was stirred at -20 °C for 1 h and then the solvent was removed under
vacuum. The residue was purified by silica gel chromatography to yield the desired
product 3.
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C: The Optimization of Conditions.?

Boc. 0 0 HN Ph
Z S + N7j/\/©/ SO(I;VZ:t(12;n :::%1) h TEOC o ;Ph
Ph o] Ph ’ ’ \\o— '{l
1a 2a 3aa
e A """""
OO OZPZO 8; szH
0~ ©OH OO
S9N .
CPA-3 Ar = 9-phenanthryl
CPA-1 Ar = phenanthryl CPA-4 Ar = 9-anthryl CPA-6 Ar = 2,4,6-(Cy);CgH,
CPA-2 Ar = 9-anthryl CPA-5 Ar = 2,4,6-(iPr);CgH, Cy = cyclohexyl
entry CPA solvent yield, %° ee, %° dr
1 CPA-1 CHCl, 78 12 15:1
2 CPA-2 CHCl, 84 7 15:1
3 CPA-3 CHCl, 87 36 15:1
4 CPA-4 CH.Cl, 76 20 15:1
5 CPA-5 CHCl, 86 64 15:1
6 CPA-6 CH.Cl, 83 -55 15:1
7 CPA-5 CHCl3 90 54 >20:1
8 CPA-5 CCl, 85 56 15:1
9 CPA-5 DCE 93 53 >20:1
10 CPA-5 toluene 92 60 >20:1
11 CPA-5 PhCI 80 62 15:1
12 CPA-5 THF 91 40 >20:1
13 CPA-5 PhCF; 91 64 >20:1
14 CPA-5 xylenes 86 60 15:1
15 CPA-5 Et,O 87 64 15:1
16 CPA-5 anisole 77 60 15:1
17 CPA-5 MTBE 96 64 >20:1

Unless noted, a mixture of 1a (0.05 mmol), 2a (0.06 mmol) and CPA (1 mol %) in the
solvent (0.3 mL) was stirred at 25 °C for 1 h. ° Isolated yield. ¢ Determined by
chiral-HPLC analysis. “ Determined by NMR analysis.
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D: Characterization Data

(R)-ethyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-o0xo-3-phen
yl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3aa)

Eluent for flash column chromatography: petroleum
ether/ethyl acetate = 24:1. Yellow oil, 27.2 mg, 96%
yield. *H NMR (CDCls, 400 MHz): & (ppm) 8.19 (d, J =
4.0 Hz, 2H), 7.52-7.49 (m, 1H), 7.47-7.44 (m, 2H),
7.29-7.28 (m, 2H), 7.21-7.20 (m, 3H), 6.92 (d, J = 4.0 Hz, 2H), 6.68 (d, J = 4.0 Hz, 2H),
6.49 (s, 1H), 4.50-4.44 (m, 1H), 4.35-4.28 (m, 1H), 3.51 (d, J = 12.0 Hz, 1H), 3.41 (d, J
=12.0 Hz, 1H), 2.25 (s, 3H), 1.59 (s, 9H), 1.47 (t, J = 8.0 Hz, 3H). **C NMR (CDCl;,
100 MHz): & (ppm) 202.9, 177.5, 165.6, 164.3, 151.6, 137.4, 133.9, 131.7, 130.1, 129.6,
129.1, 129.0, 128.9, 128.7, 128.5, 127.9, 127.7, 114.4, 106.1, 81.2, 63.0, 60.3, 41.5,
28.3, 21.1, 14.1. HRMS (ESI): exact mass calculated for [M+Na]" (CssHz4N2O¢Na)
requires m/z 589.2309, found m/z 589.2307. The enantiomeric excess was determined
to be 64% by HPLC. [IC column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 6.6
min (major), 7.8 min (minor). [0]%’p = +224.27 (¢ = 1.00, CH.Cl,).

(R)-isopropyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-
phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ba)

Eluent for flash column chromatography: petroleum
ether/ethyl acetate = 24:1. White oil, 15.7 mg, 54% yield.
'H NMR (CDCl3, 400 MHz): & (ppm) 8.24-8.22 (m, 2H),
7.53-7.46 (m, 3H), 7.30-7.27 (m, 2H), 7.22-7.20 (m, 3H),
6.93 (d, J=8.0 Hz, 2H), 6.68 (d, J = 8.0 Hz, 2H), 6.50 (s, 1H), 5.24-5.18 (m, 1H), 3.51
(d, J =16.0 Hz, 1H), 3.40 (d, J = 16.0 Hz, 1H), 2.25 (s, 3H), 1.59 (s, 9H), 1.52 (d, J =
8.0 Hz, 3H), 1.39 (d, J = 8.0 Hz, 3H). *C NMR (CDCls, 100 MHz): & (ppm) 202.8,
177.5, 165.6, 163.8, 151.6, 137.4, 134.0, 131.8, 130.2, 129.6, 129.1, 129.0, 128.7,
128.6, 128.0, 127.9, 127.8, 114.2, 106.2, 81.2, 71.1, 60.5, 41.4, 28.4, 21.9, 21.7, 21.2.
HRMS (ESI): exact mass calculated for [M+Na]" (CssHzsN2OgNa) requires m/z
603.2466, found m/z 603.2464. The enantiomeric excess was determined to be 71% by
HPLC. [ID column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 5.7 min (minor), 6.5
min (major). [a]?p = +146.9 (¢ = 1.00, CH,CL,).

(R)-tert-butyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-
phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ca)
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Eluent for flash column chromatography: petroleum
ether/ethyl acetate = 24:1. White oil, 9.1 mg, 31% yield.
'H NMR (CDCls, 400 MHz): & (ppm) 8.24-8.22 (m, 2H),
7.52-7.45 (m, 3H), 7.30-7.28 (m, 2H), 7.22-7.20 (m,
3H), 6.93 (d, J=8.0 Hz, 2H), 6.68 (d, J = 8.0 Hz, 2H), 6.48 (s, 1H), 3.51 (d, J = 12.0 Hz,
1H), 3.39 (d, J = 12.0 Hz, 1H), 2.25 (s, 3H), 1.63 (s, 9H), 1.58 (s, 9H). *C NMR
(CDCls, 100 MHz): & (ppm) 202.7, 177.6, 165.7, 163.4, 151.6, 137.4, 134.2, 131.7,
130.2, 129.6, 129.1, 129.0, 128.7, 128.5, 128.0, 127.8, 127.7, 113.7, 106.9, 84.2, 81.0,
60.6, 41.5, 28.4, 28.1, 21.1. HRMS (ESI): exact mass calculated for [M+Na]"
(CssH3sN20gNa) requires m/z 617.2622, found m/z 617.2625. The enantiomeric excess
was determined to be 78% by HPLC. [ID column, 254 nm, n-hexane:IPA = 98:2, 1.0
mL/min]: 5.4 min (minor), 6.1 min (major). [a]*p = +131.5 (c = 1.00, CH,Cl,).

(R)-benzyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-0xo0-3-ph
enyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3da)

Eluent  for  flash  column  chromatography:
petroleumether/ethyl acetate = 24:1. White solid, 21.9
mg, 70% yield. mp 158.2-159.3 °C. *"H NMR (CDCls,
400 MHz): 6 (ppm) 8.22-8.20 (m, 2H), 7.61-7.59 (m,
2H), 7.51-7.44 (m, 3H), 7.39-7.36 (m, 3H), 7.27-7.25 (m, 2H), 7.20-7.17 (m, 3H), 6.93
(d, J=8.0Hz, 2H), 6.66 (d, J =8.0 Hz, 2H), 6.48 (s, 1H), 5.47 (d, J = 12.0 Hz, 1H), 5.35
(d, J=12.0 Hz, 1H), 3.49 (d, J = 16.0 Hz, 1H), 3.39 (d, J = 16.0 Hz, 1H), 2.25 (s, 3H),
1.58 (s, 9H). 1*C NMR (CDCls, 100 MHz): & (ppm) 203.0, 177.6, 165.7, 164.2, 151.6,
137.4, 135.2, 133.8, 131.8, 130.1, 129.6, 129.1, 129.0, 128.9, 128.8, 128.7, 128.6,
128.5, 128.4, 127.9, 127.8, 114.7, 106.1, 81.3, 68.3, 60.5, 41.5, 28.3, 21.2. HRMS
(ESI): exact mass calculated for [M+Na]" (CssH3sN2OgNa) requires m/z 651.2466,
found m/z 651.2466. The enantiomeric excess was determined to be 81% by HPLC. [ID
column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 6.9 min (minor), 7.9 min
(major). [0]*°p = +112.27 (c = 1.00, CH,Cl,).

(R)-cyclohexyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-0x0-3
-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ea)

Eluent for flash column  chromatography:
petroleumether/ethyl acetate = 24:1. White solid, 17.3
mg, 56% yield. mp 189.2-190.6 °C. *H NMR (CDCls,
400 MHz): 6 (ppm) 8.24-8.22 (m, 2H), 7.52-7.45 (m,
3H), 7.31-7.28 (m, 2H), 7.22-7.20 (m, 3H), 6.93 (d, J
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= 8.0 Hz, 2H), 6.68 (d, J = 8.0 Hz, 2H), 6.51 (s, 1H), 5.00-4.94 (m, 1H), 3.52 (d, J =
16.0 Hz, 1H), 3.41 (d, J = 16.0 Hz, 1H), 2.25 (s, 3H), 2.05-2.02 (m, 1H), 1.91-1.78 (m,
4H), 1.70-1.64 (m, 1H), 1.59 (s, 9H), 1.49-1.30 (m, 4H). **C NMR (CDCls, 100 MHz):
d (ppm) 202.8, 177.5, 165.7, 163.8, 151.6, 137.4, 134.0, 131.7, 130.2, 129.6, 129.1,
129.0, 128.7, 128.6, 128.0, 127.8, 114.3, 106.3, 81.2, 75.9, 60.6, 41.4, 31.5, 31.3, 28.4,
25.2, 23.7, 23.6, 21.2. HRMS (ESI): exact mass calculated for [M+Na]"
(CssH40N20gNa) requires m/z 643.2779, found m/z 643.2777. The enantiomeric excess
was determined to be 84% by HPLC. [ID column, 254 nm, n-hexane:EtOH = 98:2, 1.0
mL/min]: 5.6 min (minor), 6.3 min (major). [a]*p = +197.41 (c = 1.00, CH.Cl.).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow solid,
27.3 mg, 84% yield. mp 87.7-88.7 °C. 'H NMR
(CDCl3, 400 MHz): 6 (ppm) 8.23 (d, J = 8.0 Hz, 2H),
7.54-7.51 (m, 1H), 7.49-7.46 (m, 2H), 7.36-7.35 (m,
1H), 7.27-7.23 (m, 3H), 7.14-7.11 (m, 1H),
7.03-7.00 (m, 2H), 6.98-6.96 (m, 2H), 6.89 (d, J = 8.0 Hz, 2H), 6.54 (d, J = 4.0 Hz, 2H),
6.45 (s, 1H), 5.69-5.68 (m, 1H), 3.58-3.55 (m, 1H), 3.47-3.36 (m, 3H), 3.31-3.23 (m,
2H), 2.24 (m, 3H), 1.57 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.4, 177.0,
165.3, 164.3, 151.5, 140.3, 140.0, 137.3, 133.6, 131.7, 130.1, 129.6, 129.0, 128.6,
128.4,128.1, 127.9, 127.8, 126.8, 126.7, 125.0, 124.8, 114.2, 110.0, 105.6, 81.2, 78.7,
60.8, 41.0, 39.6, 39.1, 28.3, 21.1. HRMS (ESI): exact mass calculated for [M+Na]"
(C41H3sN,0OgNa) requires m/z 677.2622, found m/z 677.2620. The enantiomeric excess
was determined to be 90% by HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 98:2,
0.8 mL/min]: 9.4 min (major), 10.4 min (minor). [a]*p = +135.11 (¢ = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-fluorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (3ga)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 24:1. White
solid, 28.8 mg, 86% yield. mp 101.1-101.7 °C. *H NMR (CDCls, 400 MHz): & (ppm)
8.23-8.21 (m, 2H), 7.57-7.53 (m, 1H), 7.51-7.47 (m, 2H), 7.40-7.38 (m, 1H), 7.30-7.27
(m, 3H), 6.91-6.86 (m, 4H), 6.69-6.65 (m, 2H), 6.56 (d, J = 8.0 Hz, 2H), 6.47 (s, 1H),
5.72-5.68 (m, 1H), 3.63-3.58 (m, 1H), 3.46-3.45 (m, 1H), 3.43-3.36 (m, 2H), 3.31-3.28
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(m, 1H), 3.24-3.20 (m, 1H), 2.24 (s, 3H), 1.58 (s,
9H). *C NMR (CDCl3, 100 MHz): & (ppm) 202.5,
177.0,165.2,164.2, 162.6 (d, J = 246.0 Hz), 151.6,
140.5, 140.0, 137.4, 131.9, 130.1, 129.9 (d, J =9.0
Hz), 129.6, 129.2, 129.1, 128.1, 127.8, 127.0,
126.9 (d, J =15.0 Hz), 125.1, 124.8, 124.7, 115.6
(d, J = 22.0 Hz), 113.2, 105.6, 81.4, 78.9, 61.0,
40.8, 39.8, 39.1, 28.3, 21.1. HRMS (ESI): exact
mass calculated for [M+Na]" (C41H37N,OsFNa) requires m/z 695.2528, found m/z
695.2529. The enantiomeric excess was determined to be 90% by HPLC. [OD-H
column, 254 nm, n-hexane:EtOH = 90:10, 1.0 mL/min]: 5.8 min (major), 6.6 min
(minor). [a]*p = +109.29 (c = 1.00, CH,Cl,).

O-N

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-chlorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (3ha)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow
solid, 27.5 mg, 80% yield. mp 130.0-130.5 °C.
'H NMR (CDCls, 400 MHz): & (ppm) 8.21-8.18
(m, 2H), 7.56-7.52 (m, 1H), 7.49-7.45 (m, 2H),
7.38-7.36 (m, 1H), 7.26-7.24 (m, 4H), 6.98-6.95
(m, 2H), 6.89 (d, J = 8.0 Hz, 2H), 6.86-6.83 (m,
2H), 6.54 (d, J = 8.0 Hz, 2H), 6.46 (s, 1H),
5.71-5.67 (m, 1H), 3.60-3.55 (m, 1H), 3.45-3.44 (m, 1H), 3.41-3.34 (m, 2H), 3.29-3.26
(m, 1H), 3.23-3.18 (m, 1H), 2.24 (m, 3H), 1.57 (s, 9H). *C NMR (CDCls, 100 MHz): &
(ppm) 202.6, 176.9, 165.2, 164.1, 151.6, 140.4, 140.0, 137.4, 134.5, 132.0, 131.9, 129.9,
129.6, 129.3, 129.1, 129.0, 128.8, 128.0, 127.7, 126.9, 126.8, 125.1, 124.8, 113.2,
105.9, 81.4,78.9, 60.7, 40.9, 39.7, 39.1, 28.3, 21.1. HRMS (ESI): exact mass calculated
for [M+Na]" (C41H37N2OsCINa) requires m/z 711.2232 and 713.2203(*'Cl), found m/z
711.2230 and 713.2211(*'Cl). The enantiomeric excess was determined to be 91% by
HPLC. [OD-H column, 254 nm, n-hexane:EtOH =90:10, 1.0 mL/min]: 5.7 min (major),
6.6 min (minor). [a]**p = +103.86 (¢ = 1.00, CH,CL,).

(R)-2,3-dihydro-1H-inden-2-yl 4-(4-bromophenyl)-2-((tert-butoxycarbonyl)amin
0)-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-di
enoate (3ia)
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Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow solid,
25.5 mg, 70% yield. mp 98.3-99.2 °C. '*H NMR
(CDCls, 400 MHz): & (ppm) 8.20-8.18 (m, 2H),
7.56-7.52 (m, 1H), 7.50-7.46 (m, 2H), 7.38-7.36
(m, 1H), 7.27-7.24 (m, 4H), 7.13-7.10 (m, 2H),
6.89 (d, J =8.0 Hz, 2H), 6.80-6.77 (m, 2H), 6.54 (d,
J = 8.0 Hz, 2H), 6.46 (s, 1H), 5.71-5.67 (m, 1H),
3.59-3.55 (m, 1H), 3.45-3.44 (m, 1H), 3.41-3.34 (m, 2H), 3.29-3.26 (m, 1H), 3.23-3.18
(m, 1H), 2.24 (m, 3H), 1.57 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.6, 176.9,
165.2, 164.1, 151.6, 140.4, 140.0, 137.4, 132.5, 131.9, 131.8, 129.9, 129.6, 129.5,
129.2,129.1, 128.0, 127.7, 126.9, 126.8, 125.1, 124.8, 122.9, 113.2, 105.9, 81.5, 78.9,
60.7, 40.9, 39.7, 39.1, 28.3, 21.1. HRMS (ESI): exact mass calculated for [M+Na]"
(C41H37N,0¢BrNa) requires m/z 755.1727 and 757.1707(*'Br), found m/z 755.1723
and 757.1708(®'Br). The enantiomeric excess was determined to be 91% by HPLC.
[OD-H column, 254 nm, n-hexane:EtOH = 90:10, 1.0 mL/min]: 5.8 min (major), 6.8
min (minor). [a]*p = +140.15 (¢ = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-0xo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(p-tolyl)buta-2,3-dienoate (3]

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. White oil,
25.6 mg, 77% yield. '"H NMR (CDCls, 400 MHz):
3 (ppm) 8.23 (d, J =8.0 Hz, 2H), 7.55-7.51 (m, 1H),
7.49-7.46 (m, 2H), 7.37-7.35 (m, 1H), 7.30-7.28
(m, 1H), 7.25-7.24 (m, 1H), 6.90-6.83 (m, 7H),
6.53 (d, J=8.0 Hz, 2H), 6.45 (s, 1H), 5.70-5.65 (m,
1H), 3.58-3.53 (m, 1H), 3.47-3.46 (m, 1H),
3.42-3.35 (m, 2H), 3.29-3.28 (m, 1H), 3.26-3.23 (m, 1H), 2.24 (s, 3H), 2.19 (s, 3H),
1.57 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.3, 177.1, 165.4, 164.4, 151.5,
140.4, 140.1, 138.4, 137.3, 131.7, 130.6, 130.2, 129.6, 129.4, 129.0, 128.2, 127.9,
127.8,126.9, 126.8, 125.0, 124.8, 114.2, 105.5, 81.2, 78.7, 60.8, 40.9, 39.5, 39.2, 28.3,
21.2,21.1. HRMS (ESI): exact mass calculated for [M+Na]" (C42H4oN20sNa) requires
m/z 691.2779, found m/z 691.2780. The enantiomeric excess was determined to be
90% by HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 95:5, 1.0 mL/min]: 6.4 min
(major) , 7.2 min (minor). [a]*p = +158.57 (¢ = 1.00, CH.Cl,).
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-methoxyphe
nyl)-4-((S)-4-(4-methylbenzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-
dienoate (3ka)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 20:1. Yellow oil,
28.1 mg, 82% yield. *H NMR (CDCl3, 400 MHz):
& (ppm) 8.23 (d, J = 4.0 Hz, 2H), 7.53-7.46 (m, 3H),
7.37-7.35 (m, 1H), 7.30-7.28 (m, 1H), 7.25-7.23
(m, 2H), 6.90-6.87 (m, 4H), 6.54-6.52 (m, 4H),
6.45 (s, 1H), 5.70-5.65 (m, 1H), 3.67 (s, 3H),
3.59-3.54 (m, 1H), 3.46-3.44 (m, 1H), 3.42-3.35
(m, 2H), 3.28-3.22 (m, 2H), 2.23 (s, 3H), 1.56 (s, 9H). *C NMR (CDCls;, 100 MHz): &
(ppm) 202.3,177.1, 165.4, 164.4, 159.6, 151.6, 140.5, 140.1, 137.3, 131.7, 130.2, 129.6,
129.2,129.1,129.0, 128.2, 127.8, 126.9, 126.7, 125.7, 125.0, 124.8, 114.0, 113.9, 105.2,
81.2,78.7,60.9, 55.1, 40.9, 39.6, 39.1, 28.3, 21.1. HRMS (ESI): exact mass calculated
for [M+Na]" (C42H4N,0O7Na) requires m/z 707.2728, found m/z 707.2727. The
enantiomeric excess was determined to be 84% by HPLC. [OD-H column, 254 nm,
n-hexane:EtOH = 95:5, 1.0 mL/min]: 12.1 min (major), 15.1 min (minor). [0]%p =
+131.91 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(3-fluorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (3la)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow oil,
26.3 mg, 78% yield. '"H NMR (CDCls, 400 MHz):
d (ppm) 8.19 (d, J = 8.0 Hz, 2H), 7.55-7.51 (m, 1H),
7.49-7.45 (m, 2H), 7.35-7.33 (m, 1H), 7.25-7.22
(m, 3H), 7.01-6.96 (m, 1H), 6.89 (d, J = 8.0 Hz,
2H), 6.85-6.79 (m, 2H), 6.74-6.72 (m, 1H), 6.52 (d,
J = 8.0 Hz, 2H), 6.48 (s, 1H), 5.71-5.66 (m, 1H),
3.56-3.51 (m, 1H), 3.47-3.44 (m, 1H), 3.42-3.35 (m, 2H), 3.29-3.22 (m, 2H), 2.24 (s,
3H), 1.58 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 203.0, 177.0, 165.2, 164.1,
162.3 (d, J = 246.0 Hz), 151.6, 140.2, 140.0, 137.4, 135.7 (d, J = 8.0 Hz), 131.9, 130.3
(d, J=8.0Hz), 129.9, 129.6, 129.1 (d, J = 4.0 Hz), 127.9, 127.7, 126.9, 126.8, 124.9,
124.8, 123.4 (d, J = 4.0 Hz), 115.7, 115.5, 115.2 (d, J = 23.0 Hz), 113.3, 106.1, 81.5,
78.9, 60.5, 41.2, 39.5, 39.2, 28.3, 21.1. HRMS (ESI): exact mass calculated for
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[M+Na]* (CsH37N,OgFNa) requires m/z 695.2528, found m/z 695.2527. The
enantiomeric excess was determined to be 93% by HPLC. [OD-H column, 254 nm,
n-hexane:EtOH = 98:2, 0.8 mL/min]: 10.2 min (major), 11.1 min (minor). [a]*o =
+177.78 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 4-(3-bromophenyl)-2-((tert-butoxycarbonyl)amin
0)-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-di
enoate (3ma)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow oil,
26.4 mg, 72% yield. '"H NMR (CDCls, 400 MHz):
3 (ppm) 8.18-8.15 (m, 2H), 7.54-7.51 (m, 1H),
7.49-7.45 (m, 2H), 7.34-7.32 (m, 1H), 7.28-7.27
(m, 2H), 7.25-7.21 (m, 3H), 6.91-6.85 (m, 4H),
6.51 (d, J=8.0 Hz, 2H), 6.47 (s, 1H), 5.69-5.66 (m,
1H), 3.49-3.43 (m, 2H), 3.41-3.36 (m, 2H),
3.27-3.23 (m, 2H), 2.23 (s, 3H), 1.58 (s, 9H). *C NMR (CDCls, 100 MHz): § (ppm)
203.1, 177.0, 165.2, 164.1, 151.6, 140.2, 140.0, 137.4, 135.7, 131.9, 131.6, 131.3,
130.2, 129.8, 129.6, 129.1, 129.0, 127.8, 127.7, 126.9, 126.8, 126.0, 124.9, 124.7,
122.5, 113.0, 106.3, 81.5, 78.8, 60.4, 41.2, 39.4, 39.2, 28.3, 21.1. HRMS (ESI): exact
mass calculated for [M+Na]® (Cs1H37NoO¢BrNa) requires m/z 755.1727 and
757.1701(®'Br), found m/z 755.1721 and 757.1701(®'Br). The enantiomeric excess was
determined to be 92% by HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 98:2, 0.5
mL/min]: 14.8 min (major), 16.1 min (minor). [a]*’o = +120.10 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(m-tolyl)buta-2,3-dienoate (3
na)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow oil,
29.2 mg, 87% yield. *H NMR (CDCl3, 400 MHz):
d (ppm) 8.23-8.21 (m, 2H), 7.54-7.51 (m, 1H),
7.49-7.45 (m, 2H), 7.36-7.34 (m, 1H), 7.29-7.27
(m, 1H), 7.25-7.22 (m, 2H), 6.96-6.93 (m, 2H),
6.91-6.88 (m, 3H), 6.82-6.81 (m, 1H), 6.53 (d, J =
8.0 Hz, 2H), 6.46 (s, 1H), 5.70-5.65 (m, 1H),
3.58-3.53 (m, 1H), 3.48-3.46 (m, 1H), 3.44-3.37 (m, 2H), 3.30-3.25 (m, 2H), 2.24 (s,
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3H), 2.09 (s, 3H), 1.58 (s, 9H). **C NMR (CDCls, 100 MHz): & (ppm) 202.4, 177.2,
165.4, 164.5, 151.6, 140.3, 140.1, 138.2, 137.3, 133.5, 131.7, 130.1, 129.6, 129.4,
129.1, 129.0, 128.6, 128.5, 128.2, 127.9, 126.9, 126.8, 124.9, 124.8, 124.7, 114.4,
105.6, 81.2, 78.6, 60.7, 41.1, 39.5, 39.2, 28.3, 21.4, 21.1. HRMS (ESI): exact mass
calculated for [M+Na]" (C42H40N2OgNa) requires m/z 691.2779, found m/z 691.2780.
The enantiomeric excess was determined to be 90% by HPLC. [IC column, 254 nm,
n-hexane:IPA = 98:2, 1.2 mL/min]: 7.5 min (major), 8.6 min (minor). [a]%p = +89.72 (c
=1.00, CH,CIy).

(S)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(2-chlorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (30a)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. White oil,
28.4 mg, 83% yield. '"H NMR (CDCls, 400 MHz):
3 (ppm) 8.18 (d, J = 4.0 Hz, 2H), 7.50-7.46 (m, 1H),
7.43-7.39 (m, 2H), 7.33-7.31 (m, 1H), 7.24-7.18
(m, 4H), 7.08-7.02 (m, 2H), 6.97-6.93 (m, 1H),
6.88 (d, J = 8.0 Hz, 2H), 6.60 (d, J = 8.0 Hz, 2H),
6.36 (s, 1H), 5.68-5.63 (m, 1H), 3.80-3.76 (m, 1H), 3.44-3.42 (m, 2H), 3.38-3.33 (m,
2H), 3.25-3.20 (m, 1H), 2.23 (s, 3H), 1.55 (s, 9H). *C NMR (CDCl;, 100 MHz): &
(ppm) 204.5, 177.0, 165.1, 164.2, 151.4, 140.2, 140.0, 137.2, 133.2, 131.8, 131.6, 130.3,
130.2, 129.8, 129.7, 129.5, 129.0, 128.7, 128.1, 128.0, 126.9, 126.8, 124.8, 124.7,
110.3, 106.2, 81.2, 78.4, 60.5, 41.0, 39.4, 39.2, 28.3, 21.1. HRMS (ESI): exact mass
calculated for [M+Na]* (C4:Hs7N-O6CINa) requires m/z 711.2232 and 713.2203(3'Cl),
found m/z 711.2229 and 713.2208(*’Cl). The enantiomeric excess was determined to
be 92% by HPLC. [ID column, 254 nm, n-hexane:IPA = 90:10, 1.0 mL/min]: 7.5 min
(minor), 8.2 min (major). [a]*p = +134.58 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(2-methoxyphe
nyl)-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-
dienoate (3pa)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 20:1. White
oil, 30.7 mg, 89% yield. *"H NMR (CDCls, 400 MHz): & (ppm) 8.09-8.07 (m, 2H),
7.43-7.31 (m, 4H), 7.21-7.17 (m, 3H), 7.11-7.08 (m, 1H), 7.06-7.01 (m, 1H), 6.88 (d, J
= 8.0 Hz, 2H), 6.65 (d, J = 8.0 Hz, 2H), 6.61-6.55 (m, 2H), 6.42 (s, 1H), 5.69-5.64 (m,
1H), 3.63-3.60 (m, 1H), 3.56-3.46 (m, 2H), 3.43-3.41 (m, 1H), 3.39 (s, 3H), 3.38-3.34
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(m, 1H), 3.17-3.12 (m, 1H), 2.22 (s, 3H), 1.58 (s,
9H). 3C NMR (CDCls, 100 MHz): & (ppm) 203.3,
177.1, 165.3, 164.5, 156.7, 151.6, 140.5, 140.1,
137.1, 132.3, 131.0, 130.6, 129.7, 128.9, 128.4,
128.3, 127.8, 126.8, 126.6, 124.8, 124.6, 122.9,
120.4, 1125, 110.7, 105.1, 81.1, 78.1, 59.8, 54.2,
425, 39.5, 38.9, 28.3, 21.1. HRMS (ESI): exact
mass calculated for [M+Na]" (CsHN207Na) requires m/z 707.2728, found m/z
707.2725. The enantiomeric excess was determined to be 89% by HPLC. [IA column,
254 nm, n-hexane:IPA = 98:2, 0.6 mL/min]: 12.7 min (minor), 13.8 min (major). [o]%b
=-3.03 (c = 1.00, CHCl,).

(S)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(thiophen-3-yl)buta-2,3-dieno
ate (3ga)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow oil,
28.7 mg, 87% yield. '"H NMR (CDCls, 400 MHz):
3 (ppm) 8.21-8.19 (m, 2H), 7.54-7.44 (m, 3H),
7.31-7.29 (m, 2H), 7.25-7.20 (m, 2H), 7.04-7.02
(m, 1H), 6.92-6.87 (m, 3H), 6.74-6.73 (m, 1H),
6.52-6.48 (m, 3H), 5.70-5.65 (m, 1H), 3.53-3.44
(m, 2H), 3.41-3.35 (m, 2H), 3.31-3.20 (m, 2H), 2.24 (s, 3H), 1.57 (s, 9H). °C NMR
(CDCl3, 100 MHz): & (ppm) 202.8, 177.1, 165.9, 164.2, 151.6, 140.3, 140.1, 137.4,
133.1, 131.8, 130.0, 129.6, 129.1, 129.0, 128.0, 127.7, 127.3, 126.9, 126.8, 125.8,
125.0, 124.9, 123.8, 110.4, 105.6, 81.3, 78.9, 60.3, 40.9, 39.5, 39.2, 28.3, 21.2. HRMS
(ESI): exact mass calculated for [M+Na]" (CaoH3sN20sSNa) requires m/z 683.2186,
found m/z 683.2186. The enantiomeric excess was determined to be 90% by HPLC.
[OD-H column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 8.2 min (major), 9.1 min
(minor). [a]?p = +216.33 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-cyclopropyl-4-
((S)-4-(4-methylbenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dienoa
te (3ra)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 24:1. White
oil, 24.7 mg, 80% yield. '"H NMR (CDCls, 400 MHz): & (ppm) 8.17-8.15 (m, 2H),
7.55-7.45 (m, 3H), 7.32-7.28 (m, 1H), 7.26-7.23 (m, 1H), 7.22-7.17 (m, 2H), 6.87 (d, J
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= 8.0 Hz, 2H), 6.55-6.53 (m, 2H), 6.42 (s, 1H),
5.66-5.61 (m, 1H), 3.40-3.34 (m, 4H), 3.17-3.10
(m, 2H), 2.22 (s, 3H), 1.54 (s, 9H), 1.02-0.96 (m,
1H), 0.46-0.35 (m, 3H), 0.12-0.08 (m, 1H) . *C
NMR (CDCls, 100 MHz): 6 (ppm) 197.7, 177.6,
165.9, 164.4, 151.5, 140.3, 139.9, 137.1, 131.8,
130.6, 129.5, 129.1, 129.0, 128.0, 127.6, 126.9, 126.7, 124.9, 124.6, 116.5, 106.3, 81.0,
78.3, 60.9, 40.1, 39.6, 38.9, 28.3, 21.1, 11.5, 8.3, 5.7. HRMS (ESI): exact mass
calculated for [M+Na]" (C3gH3sN,OgNa) requires m/z 641.2622, found m/z 641.2615.
The enantiomeric excess was determined to be 70% by HPLC. [IA column, 254 nm,
n-hexane:IPA = 98:2, 1.0 mL/min]: 6.9 min (major), 9.8 min (minor). [a]*p = +74.1 (c
=1.00, CH,CIy).

(R)-2,3-dihydro-1H-inden-2-yl 2-(((benzyloxy)carbonyl)amino)-4-((S)-4-(4-methy
Ibenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3s

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. White oil,
22.7 mg, 66% yield. '"H NMR ((CD3);SO, 400
MHZz): & (ppm) 9.16 (s, 1H), 8.06 (d, J = 8.0 Hz,
2H), 7.62-7.58 (m, 1H), 7.51-7.45 (m, 4H),
7.40-7.29 (m, 5H), 7.26-7.19 (m, 3H), 7.14-7.11 (m,
2H), 6.94-6.92 (m, 4H), 6.41 (d, J = 8.0 Hz, 2H),
5.63-5.61 (m, 1H), 5.30-5.23 (m, 2H), 3.43-3.38 (m, 2H), 3.33-3.29 (m, 2H), 3.23-3.13
(m, 2H), 2.19 (s, 3H). *C NMR (CDCls, 100 MHz): & (ppm) 202.2, 176.9, 165.1, 164.1,
152.4, 140.3, 140.0, 137.4, 135.7, 133.3, 131.8, 130.0, 129.6, 129.2, 129.1, 128.8,
128.7, 128.6, 128.5, 128.4, 128.1, 127.9, 127.7, 126.9, 126.8, 125.0, 124.8, 115.2,
105.4, 79.0, 67.7, 60.7, 41.0, 39.6, 39.1, 21.1. HRMS (ESI): exact mass calculated for
[M+Na]* (CaHssN20gNa) requires m/z 711.2466, found m/z 711.2464. The
enantiomeric excess was determined to be 32% by HPLC. [IA column, 254 nm,
n-hexane:IPA = 95:5, 1.0 mL/min]: 12.8 min (major), 14.4 min (minor). [a]?p = +41.24
(c =1.00, CH.Cly).

tert-butyl (1,1,1-trifluoro-2-(4-(4-methylbenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxa
zol-4-yl)-4-phenylbut-3-yn-2-yl)carbamate (3ta)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 50:1. White
oil, 23.6 mg, 84% yield. *H NMR ((CDs),SO, 500 MHz): & (ppm) 9.72 (s, 1H), 8.05 (d,
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Ph J = 5.0 Hz, 2H), 7.62-7.59 (m, 1H), 7.50-7.47 (m, 2H),

\ oF 7.31-7.28 (m, 2H), 7.27-7.24 (m, 1H), 7.15-7.13 (m, 2H),
BocHN—Yx 6.96 (d, J = 10.0 Hz, 2H), 6.60 (d, J = 5.0 Hz, 2H), 3.57 (d,
0~ “_Ph J = 15.0 Hz, 1H), 3.26 (d, J = 15.0 Hz, 1H), 2.19 (s, 3H),
bt 1.56 (s, 9H). *C NMR ((CD3);SO, 125 MHz): & (ppm)

177.6, 165.8, 153.3, 137.7, 133.5, 133.0, 129.8, 129.6,
129.6, 129.5, 129.5, 127.4, 127.3, 127.2, 122.5, 120.4, 115.4, 81.6, 59.8, 41.6, 28.4,
28.2, 21.0. *F NMR ((CD3);S0, 470 MHz): & (ppm) -64.49. HRMS (ESI): exact mass
calculated for [M+Na]® (CszH2004N2F3Na) requires m/z 585.1972, found m/z
585.1976.

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-metho
xybenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3
fb)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 20:1. White oil,
26.6 mg, 79% vyield. '"H NMR (CDCls, 400
MHZz): & (ppm) 8.24-8.22 (m, 2H), 7.53-7.45 (m,
3H), 7.37-7.35 (m, 1H), 7.28-7.23 (m, 3H),
7.15-7.11 (m, 1H), 7.04-6.96 (m, 4H), 6.63-6.56
(m, 4H), 6.46 (s, 1H), 5.70-5.67 (m, 1H), 3.72 (s,
3H), 3.59-3.54 (m, 1H), 3.46-3.35 (m, 3H), 3.30-3.22 (m, 2H), 1.57 (s, 9H). *C NMR
(CDCl3, 100 MHz): & (ppm) 202.5, 177.1, 165.3, 164.4, 159.0, 151.6, 140.4, 140.1,
133.6, 131.8, 130.9, 129.1, 128.6, 128.5, 128.1, 127.9, 127.8, 126.9, 126.8, 125.2,
125.0, 124.8, 114.2, 113.7, 105.6, 81.3, 78.8, 60.8, 55.1, 40.6, 39.6, 39.2, 28.3. HRMS
(ESI): exact mass calculated for [M+Na]" (C41H3sN,O7Na) requires m/z 693.2571,
found m/z 693.2575. The enantiomeric excess was determined to be 86% by HPLC.
[OD-H column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 13.3 min (minor), 14.6
min (major). [a]?p = +146.30 (c = 1.00, CH,Cl,).

OMe

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-(4-bromobenzyl)-5-oxo-3-phenyl-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f
c)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 24:1. White
oil, 28.1 mg, 78% yield. '"H NMR (CDCls, 400 MHz): & (ppm) 8.23-8.21 (m, 2H),
7.54-7.46 (m, 3H), 7.36-7.34 (m, 1H), 7.30-7.28 (m, 1H), 7.25-7.24 (m, 2H), 7.22-7.19
(m, 2H), 7.16-7.12 (m, 1H), 7.05-7.01 (m, 2H), 6.98-6.95 (m, 2H), 6.49-6.46 (m, 3H),
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5.70-5.66 (m, 1H), 3.56-3.51 (m, 1H), 3.46-3.45
(m, 1H), 3.42-3.35 (m, 2H), 3.29-3.24 (m, 2H),
1.57 (s, 9H). **C NMR (CDCl;, 100 MHz): &
(ppm) 202.4, 176.8, 165.0, 164.2, 151.6, 140.3,
140.1, 133.4, 132.4, 132.0, 131.5, 129.2, 128.7,
128.6, 128.0, 127.9, 127.8, 126.9, 126.8, 125.0,
124.9,124.7,122.0, 114.0, 105.8, 81.4, 78.9, 60.5,
40.6, 39.6, 39.3, 28.3. HRMS (ESI): exact mass calculated for [M+Na]
(C4oH3sN,0¢BrNa) requires m/z 741.1571 and 743.1550(*'Br), found m/z 741.1572
and 743.1550(®'Br). The enantiomeric excess was determined to be 88% by HPLC. [ID
column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 9.0 min (minor), 9.8 min
(major). [a]?p = +164.35 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-nitrob
enzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fd)

NO, Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. White solid,
30.6 mg, 89% yield. mp 214.7-215.6 °C. 'H
NMR (CDCls, 400 MHz): 5 (ppm) 8.24-8.21 (m,
2H), 7.95-7.92 (m, 2H), 7.59-7.55 (m, 1H),
7.52-7.48 (m, 2H), 7.36-7.27 (m, 4H), 7.17-7.13
(m, 1H), 7.07-7.03 (m, 2H), 6.98-6.96 (m, 2H), 6.74 (d, J = 8.0 Hz, 2H), 6.48 (s, 1H),
5.71-5.67 (m, 1H), 3.60-3.57 (m, 1H), 3.54-3.46 (m, 2H), 3.43-3.35 (m, 2H), 3.31-3.27
(m, 1H), 1.58 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.3, 176.5, 164.8, 164.1,
151.6, 147.5, 141.0, 140.2, 133.1, 132.3, 130.8, 129.4, 128.7, 127.9, 127.7, 127.6,
127.5,126.9, 126.8, 125.0, 124.9, 123.5, 113.8, 106.0, 81.5, 79.0, 60.3, 40.8, 39.6, 39.4,
28.3. HRMS (ESI): exact mass calculated for [M+Na]* (C4HssN3OgNa) requires m/z
708.2316, found m/z 708.2315. The enantiomeric excess was determined to be 90% by
HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 9.7 min (minor),
10.4 min (major). [a]**p = +132.83 (¢ = 1.00, CHCl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-methyl
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f
e)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 24:1. White
oil, 28.6 mg, 88% yield. '"H NMR (CDCls, 400 MHz): & (ppm) 8.22-8.20 (m, 2H),
7.56-7.50 (m, 3H), 7.39-7.37 (m, 1H), 7.28-7.27 (m, 1H), 7.26-7.23 (m, 2H), 7.15-7.11
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(m, 1H), 7.04-7.00 (m, 2H), 6.98-6.96 (m, 4H),
6.49-6.46 (m, 2H), 6.46 (s, 1H), 5.71-5.67 (m, 1H),
3.61-3.56 (m, 1H), 3.48-3.47 (m, 1H), 3.43-3.36 (m,
2H), 3.31-3.22 (m, 2H), 2.13 (s, 3H), 1.58 (s, 9H).
3C NMR (CDCls, 100 MHz): & (ppm) 202.4, 177.1,
165.3, 164.4, 151.6, 140.4, 140.1, 137.8, 133.6,
133.2, 131.7, 130.5, 129.0, 128.6, 128.5, 128.4, 128.3, 128.2, 128.0, 127.9, 126.9,
126.8, 125.0, 124.8, 124.7, 114.2, 105.6, 81.3, 78.8, 60.7, 41.2, 39.6, 39.1, 28.4, 21.3.
HRMS (ESI): exact mass calculated for [M+Na]® (C41H3sN,OgNa) requires m/z
677.2622, found m/z 677.2619. The enantiomeric excess was determined to be 86% by
HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 95:5, 1.0 mL/min]: 6.2 min (major) ,
7.1 min (minor). [a]*%o = +106.42 (¢ = 1.00, CH,CL,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-fluoro
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ff)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. White solid,
27.4 mg, 83% yield. mp 167.5-168.8 °C. 'H NMR
(CDCl3, 400 MHz): & (ppm) 8.23-8.21 (m, 2H),
7.56-7.47 (m, 3H), 7.37-7.34 (m, 1H), 7.29-7.26 (m,
1H), 7.25-7.24 (m, 2H), 7.16-7.12 (m, 1H),
7.08-7.01 (m, 3H), 6.97-6.95 (m, 2H), 6.88-6.84 (m, 1H), 6.46-6.44 (m, 2H), 6.35-6.31
(m, 1H), 5.71-5.66 (m, 1H), 3.58-3.57 (m, 1H), 3.50-3.35 (m, 3H), 3.31-3.22 (m, 2H),
1.57 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.3, 176.8, 165.1, 164.3, 162.3
(d, J=245.0 Hz), 151.6, 140.3, 140.1, 135.7 (d, J = 7.0 Hz), 133.4, 132.0, 129.9 (d, J =
9.0 Hz), 129.2, 128.6, 128.5, 128.0, 127.8, 127.0, 126.9 (d, J = 9.0 Hz), 125.5, 125.0,
124.8, 124.7, 116.7 (d, J = 21.0 Hz), 114.7 (d, J = 21.0 Hz), 114.0, 105.7, 81.4, 78.9,
60.5, 40.8, 39.6, 39.2, 28.3. HRMS (ESI): exact mass calculated for [M+Na]"
(C40H3sN,OsFNa) requires m/z 681.2371, found m/z 681.2371. The enantiomeric
excess was determined to be 91% by HPLC. [OD-H column, 254 nm, n-hexane:EtOH =
95:5, 1.0 mL/min]: 6.9 min (major) , 7.7 min (minor). [a]?p = +57.37 (c = 1.00,
CHCly).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-chloro
benzyl)-5-0x0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f
9)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 24:1. White

S16



solid, 30.7 mg, 91% yield. mp 151.4-152.7 °C. *H
NMR (CDCls3, 400 MHz): 5 (ppm) 8.22-8.20 (m,
2H), 7.55-7.47 (m, 3H), 7.37-7.35 (m, 1H),
O-N 7.29-7.26 (m, 1H), 7.25-7.23 (m, 2H), 7.16-7.12
(m, 2H), 7.05-7.01 (m, 3H), 6.97-6.95 (m, 2H),
6.57-6.56 (m, 2H), 6.46 (s, 1H), 5.71-5.66 (m, 1H),
3.58-3.53 (m, 1H), 3.46-3.35 (m, 3H), 3.28-3.22 (m, 2H), 1.57 (s, 9H). **C NMR
(CDCls, 100 MHz): 5 (ppm) 202.3, 176.8, 165.1, 164.2, 151.6, 140.3, 140.1, 135.4,
134.0, 133.4, 132.0, 129.9, 129.6, 129.2, 128.7, 128.6, 128.0, 127.9, 127.8, 127.0,
126.9, 126.8, 125.0, 124.8, 124.7, 114.0, 105.7, 81.4, 78.9, 60.5, 40.7, 39.6, 39.2, 28.3.
HRMS (ESI): exact mass calculated for [M+Na]" (CsH3sN206CINa) requires m/z
697.2076 and 699.2054(°’Cl), found m/z 697.2075 and 699.2054(°'Cl). The
enantiomeric excess was determined to be 85% by HPLC. [OD-H column, 254 nm,
n-hexane:EtOH = 95:5, 1.0 mL/min]: 6.9 min (major) , 7.7 min (minor). [a]?p =
+110.91 (c = 1.00, CH.Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(2-methyl
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f
h)

Eluent for flash  column  chromatography:
petroleumether/ethyl acetate = 24:1. White solid, 28.3
mg, 87% yield. mp 155.8-157.1 °C. *H NMR (CDCls,
O-N 400 MHz): 6 (ppm) 8.26-8.24 (m, 2H), 7.53-7.44 (m,
3H), 7.36-7.34 (m, 1H), 7.26-7.22 (m, 3H), 7.16-7.11
(m, 1H), 7.05-7.03 (m, 2H), 7.01-6.93 (m, 5H),
6.77-6.75 (m, 1H), 6.48 (s, 1H), 5.70-5.66 (m, 1H), 3.58-3.53 (m, 3H), 3.47-3.36 (m,
2H), 3.27-3.22 (m, 1H), 1.90 (s, 3H), 1.57 (s, 9H). *C NMR (CDCl;, 100 MHz): &
(ppm) 202.6, 177.4, 165.5, 164.4, 151.6, 140.3, 139.9, 137.2, 133.5, 131.9, 131.8, 130.8,
129.7, 129.0, 128.6, 128.5, 128.2, 128.1, 128.0, 127.6, 126.9, 126.8, 125.8, 125.0,
124.7, 114.7, 105.8, 81.3, 78.8, 60.2, 39.6, 39.1, 36.9, 28.3, 19.2. HRMS (ESI): exact
mass calculated for [M+Na]" (C41H3sNoOgNa) requires m/z 677.2622, found m/z
677.2622. The enantiomeric excess was determined to be 92% by HPLC. [OD-H
column, 254 nm, n-hexane:EtOH = 95:5, 1.0 mL/min]: 6.6 min (major) , 7.5 min
(minor). [a]?p = +124.02 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-5-oxo0-3-phenyl-4,5-dihydroisoxaz
ol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fi)
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Eluent for flash  column  chromatography:
petroleumether/ethyl acetate = 24:1. White solid, 28.9
mg, 90% yield. mp 180.8-181.4 °C. *H NMR (CDCls,
-N 400 MHz): 6 (ppm) 8.25-8.23 (m, 2H), 7.54-7.46 (m,

3H), 7.38-7.36 (m, 1H), 7.30-7.27 (m, 1H), 7.25-7.24

(m, 2H), 7.17-7.08 (m, 4H), 7.05-6.97 (m, 4H),
6.68-6.66 (m, 2H), 6.48 (s, 1H), 5.72-5.67 (m, 1H), 3.61-3.56 (m, 1H), 3.53-3.49 (m,
1H), 3.48-3.37 (m, 2H), 3.36-3.33 (m, 1H), 3.28-3.23 (m, 1H), 1.58 (s, 9H). *C NMR
(CDCls, 100 MHz): & (ppm) 202.5, 177.0, 165.2, 164.4, 151.6, 140.4, 140.1, 133.6,
133.3, 131.8, 129.8, 129.1, 128.6, 128.5, 128.4, 128.2, 128.0, 127.8, 127.7, 126.9,
126.8, 125.0, 124.8, 114.2, 105.7, 81.3, 78.8, 60.7, 41.3, 39.6, 39.2, 28.4. HRMS (ESI):
exact mass calculated for [M+Na]" (C4oH3sN2OsNa) requires m/z 663.2466, found m/z
663.2462. The enantiomeric excess was determined to be 94% by HPLC. [OD-H
column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 10.3 min (minor), 11.6 min
(major). [a]?p = +133.08 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(naphtha
len-2-ylmethyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dieno
ate (3fj)

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. White oil, 30.1
mg, 87% vyield. 'H NMR (CDCl;, 400 MHz): &
(ppm) 8.23-8.21 (m, 2H), 7.74-7.72 (m, 1H),
7.59-7.55 (m, 3H), 7.53-7.49 (m, 2H), 7.42-7.38 (m,
3H), 7.32-7.27 (m, 3H), 7.16-7.10 (m, 2H),
7.05-7.03 (m, 1H), 7.01-6.98 (m, 3H), 6.79-6.76 (m,
1H), 6.49 (s, 1H), 5.74-5.69 (m, 1H), 3.67-3.60 (m, 2H), 3.51-3.44 (m, 2H), 3.42-3.38
(m, 1H), 3.30-3.22 (m, 1H), 1.59 (s, 9H). **C NMR (CDCls, 100 MHz): & (ppm) 202.5,
177.1, 165.3, 164.4, 151.6, 140.4, 140.1, 133.9, 133.5, 133.1, 132.7, 131.8, 130.9,
129.1, 129.0, 128.8, 128.6, 128.5, 128.3, 128.0, 127.9, 127.8, 127.6, 126.9, 126.8,
126.0,125.9, 125.0, 124.8, 114.2, 105.7, 81.3, 78.9, 60.8, 41.4, 39.6, 39.2, 28.4. HRMS
(ESI): exact mass calculated for [M+Na]" (CssH3sN2OgNa) requires m/z 713.2622,
found m/z 713.2619. The enantiomeric excess was determined to be 88% by HPLC. [IA
column, 254 nm, n-hexane:IPA = 85:15, 1.0 mL/min]: 6.0 min (minor), 7.6 min (major).
[a]?p = +190.08 (c = 1.00, CH,CL,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-methyl-5-
oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fk)
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Boc—NH Ph Eluent  for  flash  column  chromatography:
O petroleumether/ethyl acetate = 24:1. Yellow solid, 25.0
0 r<1 mg, 89% yield. mp 108.8-109.3 °C. 'H NMR (CDCls,

400 MHz): 6 (ppm) 8.25-8.23 (m, 2H), 7.49-7.42 (m, 3H),

7.34 (d, J=8.0 Hz, 1H), 7.23-7.21 (m, 3H), 7.15-7.11 (m,

1H), 7.03-6.99 (m, 2H), 6.93-6.91 (m, 2H), 6.43 (s, 1H),
5.67-5.62 (m, 1H), 3.52-3.47 (m, 1H), 3.41-3.38 (m, 1H), 3.37-3.32 (m, 1H), 3.17-3.12
(m, 1H), 1.71 (s, 3H), 1.55 (s, 9H). *C NMR (CDCl3, 100 MHz): & (ppm) 202.7, 178.1,
167.4, 164.3, 151.5, 140.4, 139.9, 133.6, 131.9, 129.0, 128.6, 128.5, 127.9, 127.7,
127.2,126.9, 126.7, 125.0, 124.6, 114.5, 105.6, 81.2, 78.6, 53.7, 39.6, 38.8, 28.3, 22.4.
HRMS (ESI): exact mass calculated for [M+Na]® (CssH3,N,OgNa) requires m/z
587.2153, found m/z 587.2153. The enantiomeric excess was determined to be 94% by
HPLC. [OD-H column, 254 nm, n-hexane:EtOH =98:2, 1.0 mL/min]: 8.5 min (major) ,
9.6 min (minor). [a]*’o = +182.62 (¢ = 1.00, CH,CL,).

(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-5-oxo-3-ph
enyl-4-propyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fl)

Boc—NH Ph Eluent  for flash column chromatography:
Oﬁg/ petroleumether/ethyl acetate = 24:1. White oil, 25.3 mg,

o O\ )" 86% yield. "H NMR (CDCls, 400 MHz): § (ppm) 8.24 (d,

O-N J = 8.0 Hz, 2H), 7.50-7.48 (m, 1H), 7.47-7.43 (m, 2H),

7.36 (d, J=8.0 Hz, 1H), 7.25-7.21 (m, 3H), 7.14-7.10 (m,

1H), 7.01-6.97 (m, 2H), 6.91-6.89 (m, 2H), 6.42 (s, 1H),

5.67-5.63 (m, 1H), 3.53-3.48 (m, 1H), 3.42-3.40 (m, 1H), 3.38-3.32 (m, 1H), 3.17-3.12
(m, 1H), 2.21-2.13 (m, 1H), 2.05-1.98 (m, 1H), 1.56 (s, 9H), 1.15-1.04 (m, 2H), 0.80 (t,
J = 8.0 Hz, 3H). *°C NMR (CDCls, 100 MHz): & (ppm) 202.4, 177.8, 166.0, 164.4,
151.5, 140.4, 139.9, 133.7, 131.9, 129.0, 128.5, 128.4, 127.9, 127.6, 127.6, 126.9,
126.7, 125.0, 124.6, 114.3, 105.3, 81.1, 78.6, 59.2, 39.6, 38.9, 37.2, 28.3, 17.7, 13.9.
HRMS (ESI): exact mass calculated for [M+Na]® (CssHzsN2OgNa) requires m/z
615.2466, found m/z 615.2462. The enantiomeric excess was determined to be 92% by

HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 98:2, 1.0 mL/min]: 6.1 min (major) ,
6.9 min (minor). [a]*p = +62.32 (¢ = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(4-methoxyphenyl)-5-oxo-4,5-di
hydroisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3
fm)

Eluent for flash column chromatography: petroleumether/ethyl acetate = 20:1. White
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solid, 24.8 mg, 74% yield. mp 165.6-167.3 °C.

'H NMR (CDCl;, 400 MHz): & (ppm)

8.20-8.17 (m, 2H), 7.37-7.35 (m, 1H),

7.29-7.27 (m, 1H), 7.25-7.23 (m, 2H),
OMe 7.17-7.15 (m, 1H), 7.13-7.08 (m, 3H),

7.04-7.01 (m, 2H), 7.00-6.95 (m, 4H), 6.68 (d,
J = 8.0 Hz, 2H), 6.46 (s, 1H), 5.71-5.66 (m, 1H), 3.88 (s, 3H), 3.60-3.55 (m, 1H),
3.48-3.35 (m, 3H), 3.33-3.29 (m, 1H), 3.28-3.23 (m, 1H), 1.57 (s, 9H). **C NMR
(CDCls, 100 MHz): & (ppm) 202.4, 177.1, 164.7, 164.4, 162.2, 151.6, 140.4, 140.1,
133.6, 133.4, 129.8, 129.6, 128.6, 128.5, 128.3, 128.0, 127.7, 126.9, 126.8, 125.0,
124.8, 120.6, 114.4, 105.6, 81.2, 78.8, 60.8, 55.3, 41.5, 39.6, 39.2, 28.3. HRMS (ESI):
exact mass calculated for [M+H]" (C41H3sN2O7) requires m/z 671.2745, found m/z
671.2743. The enantiomeric excess was determined to be 86% by HPLC. [IA column,
254 nm, n-hexane:1PA = 98:2, 1.0 mL/min]: 9.4 min (minor), 13.7 min (major). [a]%p =
+184.4 (c = 1.00, CH,CIy).

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(4-fluorophenyl)-5-oxo0-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f

Eluent for flash column chromatography:
petroleumether/ethyl acetate = 24:1. Yellow oil,
23.8 mg, 72% yield. '"H NMR (CDCls, 400 MHz):
d (ppm) 8.28-8.24 (m, 2H), 7.55-7.36 (m, 2H),
7.29-7.27 (m, 1H), 7.25-7.23 (m, 2H), 7.18-7.14 (m,
3H), 7.13-7.09 (m, 2H), 7.06-7.03 (m, 2H),
6.97-6.95 (m, 2H), 6.68-6.66 (m, 2H), 6.50 (s, 1H), 5.71-5.67 (m, 1H), 3.59-3.54 (m,
1H), 3.48-3.44 (m, 2H), 3.42-3.33 (m, 2H), 3.28-3.23 (m, 1H), 1.59 (s, 9H). **C NMR
(CDCl3, 100 MHz): & (ppm) 202.5, 176.9, 164.8 (d, J = 252.0 Hz), 164.2, 151.7, 140.3,
140.0, 133.9, 133.4, 133.2, 131.9, 130.2 (d, J = 9.0 Hz), 129.7, 128.8, 128.7, 128.6,
128.4,127.9,127.8,127.1,126.8 (d, J = 11.0 Hz), 124.9 (d, J = 18.0 Hz), 124.8, 124.4
(d, J=4.0Hz), 116.3 (d, J=21.0 Hz), 114.1, 105.8, 81.4, 78.9, 60.6, 41.4, 39.6, 39.2,
28.4. HRMS (ESI): exact mass calculated for [M+Na]" (C4H3sN2OgFNa) requires m/z
681.2371, found m/z 681.2371. The enantiomeric excess was determined to be 88% by
HPLC. [IA column, 254 nm, n-hexane:IPA = 98:2, 1.2 mL/min]: 6.0 min (minor) , 7.2
min (major). [a]?p = +109.51 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(2-fluorophenyl)-5-ox0-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f
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Eluent for flash  column  chromatography:
petroleumether/ethyl acetate = 20:1. White solid, 29.6
mg, 90% yield. mp 182.8-184.2 °C. *H NMR (CDCls,
400 MHz): & (ppm) 8.74-8.70 (m, 1H), 7.54-7.49 (m,
1H), 7.40-7.35 (m, 2H), 7.29-7.27 (m, 1H), 7.25-7.22
(m, 2H), 7.18-7.10 (m, 5H), 7.07-7.03 (m, 2H),
7.00-6.98 (m, 2H), 6.67-6.65 (m, 2H), 6.47 (s, 1H), 5.71-5.66 (m, 1H), 3.59-3.54 (m,
1H), 3.47-3.43 (m, 1H), 3.43-3.40 (m, 1H), 3.38-3.32 (m, 2H), 3.27-3.22 (m, 1H), 1.57
(s, 9H). *C NMR (CDCl3, 100 MHz): & (ppm) 202.5, 176.3, 164.2, 162.4, 160.1 (d, J =
261.0 Hz), 151.6, 140.3, 140.0, 133.3, 133.2, 133.1, 131.4, 129.5, 128.7, 128.6, 128.5,
127.9,127.8,127.0,126.8 (d, J = 13.0 Hz), 124.9 (d, J = 21.0 Hz), 124.8 (d, J = 4.0 Hz),
124.7,117.0(d, J = 21.0 Hz), 116.3 (d, J = 10.0 Hz), 114.2, 105.8, 81.3, 78.9, 61.0, 41.2,
39.6, 39.1, 28.4. HRMS (ESI): exact mass calculated for [M+Na]" (C40H3sN20sFNa)
requires m/z 681.2363, found m/z 681.2363. The enantiomeric excess was determined
to be 94% by HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 98:2, 0.8 mL/min]:
12.0 min (minor), 13.2 min (major). [0]*’ = +54.13 (c = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(2-chlorophenyl)-5-oxo-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f
p)

Eluent for flash  column  chromatography:
petroleumether/ethyl acetate = 20:1. Yellow oil, 27.2
mg, 81% vyield. '"H NMR (CDCls, 400 MHz): & (ppm)
8.79-8.77 (m, 1H), 7.55-7.49 (m, 2H), 7.46-7.42 (m,
1H), 7.38-7.36 (m, 1H), 7.30-7.27 (m, 2H), 7.25-7.24
(m, 1H), 7.21-7.16 (m, 2H), 7.15-7.11 (m, 2H),
7.07-7.05 (m, 1H), 7.04-7.00 (m, 3H), 6.63-6.61 (m, 2H), 6.47 (s, 1H), 5.71-5.67 (m,
1H), 3.60-3.56(m, 1H), 3.47-3.42 (m, 1H), 3.41-3.34 (m, 1H), 3.31-3.23 (m, 3H), 1.56
(s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.4, 176.2, 164.3, 163.2, 151.5, 140.4,
140.0, 133.7, 133.1, 132.3, 132.0, 131.8, 129.5, 128.8, 128.7, 128.6, 128.0, 127.7,
127.5,127.0,126.8,126.3,125.1, 124.8, 114.5, 105.7, 81.3, 79.0, 61.5, 40.5, 39.6, 39.1,
28.4. HRMS (ESI): exact mass calculated for [M+Na]" (C4oH3sN20sCINa) requires m/z
697.2069 and 699.2048(°’Cl), found m/z 697.2069 and 699.2048(*'Cl). The
enantiomeric excess was determined to be 87% by HPLC. [IA column, 254 nm,
n-hexane:IPA = 90:10, 1.0 mL/min]: 5.7 min (minor), 9.2 min (major). [a]*p = -84.10
(c =1.00, CH.CIy).
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-5-o0xo0-3-(thiophen-2-yl)-4,5-dihyd
roisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fq)

Eluent for flash  column  chromatography:
petroleumether/ethyl acetate = 24:1. White solid, 22.4
mg, 69% yield. mp 176.1-178.5 °C. *H NMR (CDCls,
-N 400 MHz): & (ppm) 8.57-8.56 (m, 1H), 7.50 (d, J = 4.0

Hz, 1H), 7.37-7.35 (m, 1H), 7.27-7.23 (m, 3H),

7.19-7.16 (m, 2H), 7.15-7.13 (m, 2H), 7.07-7.03 (m,
2H), 6.98-6.96 (m, 2H), 6.73 (d, J = 4.0 Hz, 2H), 6.45 (s, 1H), 5.70-5.66 (m, 1H),
3.56-3.49 (m, 2H), 3.47-3.43 (m, 1H), 3.41-3.36 (m, 1H), 3.35-3.30 (m, 1H), 3.27-3.22
(m, 1H), 1.56 (s, 9H). *C NMR (CDCls, 100 MHz): & (ppm) 202.8, 176.5, 164.2, 161.6,
151.6, 140.3, 140.1, 133.4, 133.1, 133.0, 130.3, 130.0, 129.7, 128.7, 128.5, 128.4,
128.2, 127.9, 127.8, 126.9, 126.8, 125.0, 124.8, 113.9, 105.7, 81.4, 78.8, 61.2, 41.9,
39.6, 39.2, 28.3. HRMS (ESI): exact mass calculated for [M+Na]" (C3gH3sN20sSNa)
requires m/z 669.2030, found m/z 669.2021. The enantiomeric excess was determined
to be 76% by HPLC. [IA column, 254 nm, n-hexane:IPA = 95:5, 1.0 mL/min]: 6.9 min
(minor), 8.2 min (major). [a]*p = +68.7 (¢ = 1.00, CH,Cl,).

(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-ethyl-5-0x0-4,5-dihydroisoxazol
-4-yI)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fr)

Eluent for flash  column  chromatography:
petroleumether/ethyl acetate = 24:1. Yellow oil, 23.6
mg, 80% yield. '"H NMR (CDCls, 400 MHz): & (ppm)
7.29-7.27 (m, 2H), 7.25-7.23 (m, 4H), 7.22-7.21 (m,
2H), 7.19-7.17 (m, 2H), 7.07-7.05 (m, 2H), 6.97-6.95
(m, 2H), 6.31 (s, 1H), 5.65-5.61 (m, 1H), 3.43-3.36 (m,
2H), 3.34-3.33 (m, 1H), 3.28-3.22 (m, 1H), 3.19-3.10 (m, 2H), 2.70-2.61 (m, 1H),
2.57-2.51 (m, 1H), 1.50 (s, 9H), 1.10 (t, J = 8.0 Hz, 3H). **C NMR (CDCl;, 100 MHz):
d (ppm) 203.8, 177.5, 171.2, 164.0, 151.4, 140.0, 139.9, 133.6, 133.4, 129.5, 128.8,
128.7, 128.6, 127.9, 127.5, 127.0, 126.9, 124.9, 124.7, 113.0, 105.8, 81.1, 78.5, 61.1,
40.4, 39.4, 39.3, 28.2, 21.4, 8.5. HRMS (ESI): exact mass calculated for [M+Na]"
(CssH36N206Na) requires m/z 615.2466, found m/z 615.2465. The enantiomeric excess
was determined to be 58% by HPLC. [OD-H column, 254 nm, n-hexane:EtOH = 98:2,
1.0 mL/min]: 8.9 min (minor), 11.5 min (major). [a]%p = -2.13 (¢ = 1.00, CH,Cl).
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E: Large Scale Reaction

Boc—N/H Ph
Boc—N ( /\< < >
/_< 4<:© CPA-5 (1 mol %
CHCI3 (7.5 mL),
-20°C,1h 3fa
486.3 mg 1.25 mmol 397.5 mg 1 50 mmol 668.9 mg, 82% vyield, 88% ee, >20:1 dr

To a solution of CHCI3 (7.5 mL) were added B,y-alkynyl-a-imino ester 1f (486.3 mg,
1.25 mmol), isoxazolinone 2a (397.5 mg, 1.50 mmol) and catalyst CPA-5 (9.4 mg,
0.0125 mmol). The reaction mixture was stirred at -20 °C for 1 h and then the solvent
was removed under vacuum. The residue was purified by silica gel chromatography to
yield the desired product 3fa as a yellow oil (668.9 mg, 82% yield, 88% ee, >20:1 dr).

F: Limitation of the Reaction

Boc—-N O \\(
) e
/ o) + : CPA-5 (1 mol %) _
4 N No Reaction

R CHCl, RT, 24 h

1f Ph 6aR=H
6b R =Bn

To a solution of CHCI3 (0.3 mL) were added B,y-alkynyl-a-imino ester 1f (0.05 mmol),
pyrazolone 6 (0.06 mmol) and catalyst CPA-5 (0.005 mmol). The reaction mixture
was stirred at room temperature for 24 h. However, no desired product was obtained.
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G: Synthetic Transformations

Boc—NH Ph HoN Ph
\< << < > 4N HCI
0 - 0
o O\ )P CH,Cl, 25 °C, 48 h o O )P

O-N O-N
3fa 4fa, 82% yield
90% ee, >20:1 dr 87% ee, >20:1 dr

To a solution of compound 3fa (32.7mg, 0.05 mmol) in CH,CI, (1.5 mL) was added
4N HCI (2.1 mL, 8.3 mmol). The reaction mixture was stirred at 25 °C for 48 h. Then
the solvent was evaporated to give the crude product, which was directly purified by
silica gel chromatography using petroleum ether/ethyl acetate mixtures to afford 4fa as
a yellow oil in 82% yield with 87% ee, >20:1 dr.

(R)-2,3-dihydro-1H-inden-2-yl-2-amino-4-((S)-4-(4-methylbenzyl)-5-0x0-3-phenyl
-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (4fa)

HN Ph Eluent for flash column chromatography:
/ petroleum ether/ethyl acetate = 12:1. Yellow oil,

° \<o Oﬁ\““ ; Ph 22.7 mg, 82% yield. '"H NMR ((CD3);SO, 400

O-N MHz): & (ppm) 7.85-7.83 (m, 2H), 7.69-7.65 (m,

1H), 7.59-7.55 (m, 2H), 7.37-7.33 (m, 1H),

7.28-7.20 (m, 6H), 7.17-7.15 (m, 2H), 6.97 (d, J =

8.0 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H), 6.65 (d, J = 8.0 Hz, 2H), 5.11-5.07 (m, 1H), 3.82
(d, J=12.0 Hz, 1H), 3.58 (d, J = 12.0 Hz, 1H), 3.22-3.19 (m, 1H), 3.18-3.15 (m, 1H),
2.76-2.75 (m, 1H), 2.72-2.71 (m, 1H), 2.19 (s, 3H). **C NMR ((CD3),SO, 100 MHz): &
(ppm) 184.8, 177.3,164.9, 161.5, 150.8, 140.4, 137.6, 134.8, 133.1, 130.1, 130.0, 130.0,
129.8, 129.5, 128.9, 128.8, 128.5, 127.7, 127.2, 127.1, 125.0, 78.0, 64.0, 39.1, 38.8,
21.0. HRMS (ESI): exact mass calculated for [M+H]" (C3sH31N2O4) requires m/z
555.2278, found m/z 555.2275. The enantiomeric excess was determined to be 87% by

HPLC. [IC column, 254 nm, n-hexane:EtOH = 90:10, 1.0 mL/min]: 10.8 min (minor),
11.5 min (major). [0]%’b = +262.0 (c = 1.00, CH,CL).
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(R)-2,3-dihydro-1H-inden-2-yl-2-amino-4-((S)-4-(4-methylbenzyl)-5-oxo-3-phenyl

-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (4fa)

VWD1 A, Wavelength=254 nm (ZhaoHanhui\20200609\197A-1.D)
mAU |
1400 H,N Ph
12()(}—j O Ph
100 | O-N
800 T‘ "°
600 |‘
| | \
400i
- | 28
200 | - T
D—A “'I "‘*:, —
0 I2 rgf é é 1I0 12 1Ll 1IE 18 min
# Time Area Height Width Symmetry Area %
1 7.226 11839.7 845.3 0.2334 0.649 40.537
2 8.476 11763.3 813.4 0.241 0.805 40.276
3 10.898 2820.2 170.7 0.2753 0.987 9.656
4 11.553 2783.8 154.1 0.301 0.856 9.531
VWD1 A, Wavelength=254 nm (ZhaoHanhui\20200715\200.D)
mAU
1400;
1200{
1 /
1000_, O_N .
800 :
4 “\\
4 ‘ \‘
600 + | ‘
] /|
] N
400 “ \
] [
] I
200i § J ‘\‘
0 — L ‘ A/IAL SN L 'A\“w“ : “f\,;_,_ _ _
0 ‘2 4 é 8 1‘0 1‘2 1‘4 1‘6 1‘8 min|
# Time Area Height Width Symmetry Area %
1 10.824 1059.9 67.9 0.26 1.051 6.364
2 11.468 15594.1 802.8 0.3238 0.883 93.636
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(R)-2,3-dihydro-1H-inden-2-yl-2-amino-4-((S)-4-(4-methylbenzyl)-5-oxo-3-phenyl

‘[\ ' | | Wy *‘
i I
el LN | A A o TS
UL AC Lol A O | i Boor ) o !
=83 z8s 88 & E] g 8 gz 8 8
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 . 5 4.0 3.5 3.0 2.5 2.0 L5 Lo 0.5 0.0
£1 (ppm)
: K iz g z z
T T T i
i I
|
| ‘ } | | ‘ | } i ‘ ‘ } w
| A
Y
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 B0 70 60 50 40 30 20 10 0

f1 (ppm)
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H,N Ph H,N Ph
O R : HO C
{ O=u gPh HO

o O 6.0 eq. LiAlH, ) Ph

/
O—-N 0.04 M THF, -10 °C O—-N
4fa, 82% yield 5fa, 87% yield
87% ee, >20:1 dr 86% ee, >20:1 dr

To a solution of 4fa (22.3 mg, 0.04 mmol) in anhydrous THF (1.0 mL) was added
LiAlIH4 (9.12 mg, 0.24 mmol) under argon atomsphere. Then the mixture was stirred
for 25 min at -10 °C. The reaction mixture was quenched with water, extracted with
EtOAc. The combined organic layers were washed with brine, dried (Na,SO,4) and
concentrated in vacuo and the residue was purified by silica gel chromatography to
afford 5fa as a white oil in 87% yield with 86% ee, >20:1 dr.

(4S,5R)-4-((R)-3-amino-4-hydroxy-1-phenylbuta-1,2-dien-1-yl)-4-(4-methylbenzyl
)-3-phenyl-4,5-dihydroisoxazol-5-ol (5fa)

~

o ether/ethyl acetate = 3:1. White 0il,14.9 mg, 87% yield.
»-Ph 'H NMR ((CD3)2S0, 400 MHz): & (ppm) 7.97 (s, 1H),
O-N 7.56-7.37 (m, 7H), 7.33-7.29 (m, 2H), 7.27-7.25 (m, 2H),
6.74 (d, J = 8.0 Hz, 2H), 6.55 (d, J = 8.0 Hz, 2H), 5.15-5.12 (m, 1H), 4.88 (s, 1H),
3.85-3.81 (m, 2H), 3.22 (d, J = 12.0 Hz, 1H), 2.76 (d, J = 12.0 Hz, 1H), 2.12 (s, 3H). **C
NMR ((CD3),S0O, 100 MHz): 5 (ppm) 169.0, 159.1, 138.9, 137.8, 135.7, 133.0, 131.1,
130.5, 129.6, 129.1, 128.8, 128.7, 128.2, 127.4, 126.2, 104.6, 95.0, 65.1, 59.4, 35.5,
21.0. HRMS (ESI): exact mass calculated for M (C,7H2503N) requires m/z 425.1860,
found m/z 425.1858. The enantiomeric excess was determined to be 86% by HPLC. [I1A
column, 254 nm, n-hexane:EtOH = 80:20, 1.0 mL/min]: 15.0 min (minor), 17.7 min
(major). [0]*’p = +181.7 (c = 1.00, CH,Cl,).

H,N Ph : Eluent for flash column chromatography: petroleum
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(4S,5R)-4-((R)-3-amino-4-hydroxy-1-phenylbuta-1,2-dien-1-yl)-4-(4-methylbenzyl

)-3-phenyl-4,5-dihydroisoxazol-5-ol (5fa)

VWD1 A, Wavelength=254 nm (LiFushuai\20200727\F-166-1.D)
mAU |
400;
] HoN Ph :
200 HO— Lo NPR T
] il o
O-N | =
200;
100; , l‘l |
o;— S VM“””N"T—*ﬁV B — \\“*"* \““' —
0 25 5 75 10 125 15 175 2 25 mi
# Time Area Height Width Symmetry Area %
1 14.958 7895.9 306.9 0.4288 0.736 50.047
2 18.651 7881 240 0.5474 0.687 49.953
VWD1 A, Wavelength=254 nm (LiFushuai\20200728\F-171.D)
mAU
1750
1500
] H,N Ph
1250 2 < > 2
1000 O—|<l
|1
750 [
500
250 § i
0 L e e e e e e = — —— —r T T |
0 25 5 75 10 12.5 15 175 20 225 mir
# Time Area Height Width Symmetry Area %
15.003 3343.6 145.8 0.3821 0.879 6.994
2 17.688 44464.2 1124.4 0.6591 0.39 93.006
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(4S,5R)-4-((R)-3-amino-4-hydroxy-1-phenylbuta-1,2-dien-1-yl)-4-(4-methylbenzyl
)-3-phenyl-4,5-dihydroisoxazol-5-ol (5fa)

. s 2

—212

| “MLLH I'_i\ Jﬁ.;:d.i‘%b‘qi\i,l ] "

! e i L T b I i
g EEE] g 3 2 8 3 = 8 3
T T T T T T T T T T T T T T T T T T T T T
100 9.5 9.0 8.5 8.0 7.5 0 6.5 6.0 5.5 5.0 5 4.0 3.5 3.0 5 2.0 L5 1.0 0.5 0.0
1 (ppm)
2 & 5 2 2 5 2
Z S 2 i T E
1o
||
1
1
\ ‘ “ L \ ) L
T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
£1 (ppm)
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H: HPLC Analysis

(R)-ethyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-o0xo-3-phen
yl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3aa)

WWD1 A, Wavelength=254 nm (ZhasHanhui\YIEZUOV3as-1320.0)
mALl
1200
Boc—NH Ph
1000
P\ o Ph g 8
800 Et (0] / © -
O - N A I'II \
,'I 'II I| I|I
800 A [ | ||
| II II II
[ | |
| | | |
400 | | | |
[ .
|I III |II I'l
200 4 I|I I'. { |
0 ./ : - I\+’ S .
1 2 : H i 8 7 i 5
# Time Area Height Width Symmetry Area %
1 6.703 19698.7 772.7 0.4249 0.887 50.915
2 7.79 18990.3 767.8 0.4122 0.908 49.085
VWD1 A, Wavelength=254 nm [ZhaoHanhuilYIEZUCYV3aa-84B.D)
mAL
1200+
10004 Z
200 |II II|
|
| |
[ |
800 | |
[
(-
[
400 | II
| |
|I II :n:
200 .'I | ~
0 _ |_/ _ _l\\..,/:; N
T | [ I LI | [T T I T LI
1 2 3 4 5 i T 8 o rinf
# Time Area Height Width Symmetry Area %
1 6.637 22791 931.3 0.4079 0.875 82.148
2 1.77 4952.9 187.4 0.4405 0.861 17.852
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(R)-isopropyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-
phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ba)

VWD1 A, Wavelengti=254 nm (ZhaoHanhuilYIEZ LO\3ba-105-3.0)
mAL
1200
Boc—NH Ph
1000
8
O\ o Ph 3
'Pr (@] / I"| o
800 | O-N || || E
|| III IIl
800 N | ',
| L
[ | \
400 | | I || |
[ | '
[ |
]
200 I| I'. [ I'.
; . JooNCN
i E 3 i : s T q 8 m
# Time Area Height Width Symmetry Area %
1 5.43 12425.5 878.9 0.2356 0.93 49.603
2 6.116 12624.4 740.1 0.2843 0.737 50.397
VWD A, Wavelength=254 nm (ZhacHanhuilyYIEZUOV3Ea-106.0)
mALl
1800 -
1400
1200 §
1000 l'lll'l
[
| |
200 [
[
[
800 | 'I
.
400+ l II
| 1
200 .-"r\'-. Ill I"-.
0 —— ._/jl_ I.\\-_P)I \_-__,_~— _
! 2 i T R R
# Time Area Height Width Symmetry Area %
1 5.669 3932.1 242.4 0.2704 0.937 14.547
2 6.505 23098.8 1095.7 0.3514 0.664 85.453
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(R)-tert-butyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-
phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ca)

YWD A, Wavelength=254 nm (ZhasHanhul\YIEZU OV 3ca-09-6.0)
sl 7]
00 ] Boc—NH Ph
=00 P\ o Ph By
‘Bu 0 / A >
O-N | i
400+ | ||
|
A
300 1 | | |
i
200+ | | [
|
.
|
100+ | I| || I|I
| I, | |I
! Voo | f
| Yo A, |
0 A e M
R N RN T R D T
# Time Area Height Width Symmetry Area %
5.397 5140.1 468.7 0.1828 0.752 49.464
2 5.992 5251.6 436.4 0.2006 0.738 50.536
YWD A, Wavelength=254 nm (ZhacHanhuilYIEZUOV3ca-100.0)
mAL
1400
1200 -
1000 III“II'
[
800 ||
| |
600 | Il
o
| |
400 | I|
P
g [ |
200 w | \
.-"f\'\ II \
0 — v”i -\».r"l \\""r —— .
N T T D D T
# Time Area Height Width Symmetry Area %
5.42 2400.8 157.5 0.2541 0.757 11.241
2 6.077 18956.6 1040.5 0.3036 0.671 88.759
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(R)-benzyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-ph
enyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3da)

VWD A, Wavelength=254 nm (ZhacHanhuilYIEZUC3da-111-2.0)
mAL
1200
Boc—NH Ph
1000 -
O\ o Ph 3
Bn (@] / \
800 O-N | | 3
l
I
600 - | | | I|
| | I '|
400 | | ll
| I| | I|
| | | |
200 [ |
Ly
| \ | \
R NN
5 i 8 B 0_m
# Time Area Height Width Symmetry Area %
1 6.983 11621.6 880.1 0.2201 0.732 50.193
2 8.041 11532.2 702.8 0.2735 0.607 49.807
VWD A, Wavelength=254 nm (ZhacHanhuily1EZU0N3da-114.0)
mAll ]
1750+
g
1500 + |ﬂ|
|
[
1250 | |
1
1000+ ‘ |
|
‘ |
750 |
|
|
500 |I
g | |
250 § | I'.I
J / M
:| — e 1 — —_— —_
: 3 2 8 0 m
# Time Area Height Width Symmetry Area %
1 6.892 2730.4 2135 0.2131 0.764 9.497
2 7.894 26018.4 15445 0.2808 0.543 90.503
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(R)-cyclohexyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-0x0-3
-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ea)

VIWD1 A, Wavelength=254 nm (ZhaoHanhuilY¥IEZUC325-116-1.0)

mall
Boc
HN Ph
800 _
0= o Ph i 2
O / H o
800 <:§ O-N |I I| il
[ H
| I| |I I|I
400 | |I | |
| | | I|I
(1 |
T
200 A R
| I| | II|
|I ", |I
| \ II
04 e ;I "'\'\‘E T ——
I | I I T L T .
1 2 3 4 ] ] T min
# Time Area Height Width Symmetry Area %
1 5.651 10686.8 696.2 0.2559 0.785 49.827
2 6.335 10761.2 610.7 0.2937 0.662 50.173
WWD1 A, Wavelength=254 nm (ZhacHanhuilYIEZU O 3ea-1158-1.0)
mal ]
2500 §
|'I I'|
2000 [
| 'I
[
1500 |
o
o
1000 | I|
f |
Lo
500 - | \
2
/. [ I"\
o] B e E\M N
Ty Ty T 3 N
# Time Area Height Width Symmetry Area %
1 5.612 3975.5 239.4 0.2768 0.955 8.017
2 6.255 45614.5 2304.5 0.3299 0.595 91.983
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fa)

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fa-119-10.D)
mAU ]
o0 Boc—NH Ph
1 @]
i (0] Ph
800 1 O )
| O—-N
eoo;
400; 5\ §
200; a “‘ \
0;\ —— T~ N -“.i\'\"f— — \,"\
T 0 mid
# Time Area Height Width Symmetry Area %
9.272 7575.5 366.9 0.3441 0.898 50.085
2 10.194 7549.8 323.6 0.3889 0.844 49,915
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fa-120.D)
mAU ]
3500
3000
2500
2000 m
1500—? “‘ "\‘
1000 \‘I‘ “"“
04— — —_— — L ,\\\4. /,/?\; - |
T ‘ o
# Time Area Height Width Symmetry Area %
9.369 45483.6 2041.6 0.3713 0.822 94.978
2 10.362 2405.1 104.6 0.3833 0.768 5.022
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-fluorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien

oate (3ga)
VWD A, Wavelength=254 nm (ZhacHanhuilY IEZUO3ga-1404-1.0)
mAll
1000
200 | %
||II 2
1
600 |
| | 'I I|
o
004 | I| || |I
A
| i | |
200 | [
[ |
[ T
I| | |
04— o f\_ . o .'\.1;)' -
1 5 T i Pk A
# Time Area Height Width Symmetry Area %
1 5.885 11206.3 792 0.2358 0.844 50.148
2 6.696 11139.9 647.8 0.2866 0.828 49.852
VWD A, Wavelength=254 nm [ZhacHanhuilYIEZUO3ga-1434.0)
mAll
200 :.;
I
[l
(|l
800 | |
| |
I
400+ | |
||
| |
200 | ||
| ||II éljt"
o4 — VAN A N
1 5 N T k &
# Time Area Height Width Symmetry Area %
1 5.772 11496.7 816.4 0.2347 0.827 94.952
2 6.564 611.2 39.8 0.2559 0.874 5.048
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-chlorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (3ha)

WWD1 A, Wavelength=254 nm (ZhaoHanhui YIEZUD13ha-1408-1.0)
mAL ]

500+

400

> 6.745

300

200 | | i

100 - [ [

L e
] miir

ra—]
w
s
” 4
@
i
=]

# Time Area Height Width Symmetry Area %
5.804 6357.9 440.9 0.2403 0.851 50.084
2 6.745 6336.6 345.7 0.3055 0.835 49.916

VWD1 A, Wawelength=254 nm (ZhaoHanhuilY IEZUO3ha-1438.0)

[EEN

maU ]

1600

1400

1200

1000

800 |
600 - | |
400 |

200 | \
| |

0+ — —\'f"/ —
5 7

LI B s S S s S
8 o miir

a—]

(xS
.
on—|
@

# Time Area Height Width Symmetry Area %
1 5.715 30938.3 1339.6 0.3849 1.324 95.423
2 6.64 1484 73.4 0.3371 0.928 4.577
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(R)-2,3-dihydro-1H-inden-2-yl 4-(4-bromophenyl)-2-((tert-butoxycarbonyl)amin
0)-4-((S)-4-(4-methylbenzyl)-5-0x0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-di
enoate (3ia)

VWD A, Wavelength=284 nm (ZhacHanhuilYIEZUO3ia-140C-1.0)
mal ]

1000 -

800+

800
400 | | i

200+

T T T T T T T T T T T T T — T T —T T T
2 3 4 ] g T g o mir

# Time Area Height Width Symmetry Area %
5.915 13797.6 920.7 0.2498 0.871 50.667
2 6.947 13434.4 700.2 0.3198 0.825 49.333

VWD1 A, Wavelength=254 nm (ZhasHanhuilYIEZLI0\3ia-144.0)
mAL ]

1750

1500

1250

1000 -

750 | |
500 4 |

250 [

M_
w
o]
"]
)
-
o]
o]

# Time Area Height Width Symmetry Area %
1 5.773 23045.3 1561.6 0.246 0.852 95.392
2 6.766 1113.2 62.1 0.2986 0.89 4.608
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(p-tolyl)buta-2,3-dienoate (3]
a)

VWD1 A, Wavelangth=254 nm (ZhacHanhuil YIEZUONSja- 1454 D)
mAl ]

1000

200+

800+

400 [ [

|
200 | | |

# Time Area Height Width Symmetry Area %
6.329 11415 708.9 0.2684 0.88 49.905
2 7.072 11458.3 612.3 0.3119 0.821 50.095

VWD A, Wavelength=254 nm [ZhaoHanhuilYIEZU OV 3ja- 1464 D)

ALl

2000

1750

1500

1250

1000
750 [
500 [

250 | \

Fa—]
[

.

on—|

@ L
-

@

=]

3

# Time Area Height Width Symmetry Area %
6.372 26986.3 1612.9 0.2789 0.859 94.882
2 7.149 1455.6 84.7 0.2865 0.761 5.118
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-methoxyphe
nyl)-4-((S)-4-(4-methylbenzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-
dienoate (3ka)

VWD1 A, Wavelength=254 nm (ZhaoHanhuilYIEZUC\3ka-1458.0)

mall
400 -
g
i -
| =
| | II. III
O—-N [ | [
200 | |
|| || R
| I| II II
100 Il I| I|I III
II ',II III Il'.'|
,.";f\' I|I I'\. )
o — N e vy \‘\_J.r'; \\‘—.r_n_./l. \-—___'_ —
|2 4 I!S I|3 IIJ C IIE 1I4 Ilﬁ T IB min
# Time Area Height Width Symmetry Area %
1 12.082 12769.7 328 0.6489 0.801 49.923
2 15.046 12808.9 255.7 0.8349 0.779 50.077
VWD A, Wavelength=254 nm (ZhacHanhuily1EZU OV3ka-1486.0)
mal ]
500
400 - l'"II
I
|1
300 | | |I
|
[
200 | ||
[
[
100 I| |
. . . /L AN
|2 A é II3 IIJ IIE T l|4 1|5 IB !
# Time Area Height Width Symmetry Area %
1 12.127 15383.9 414.4 0.6187 0.778 91.818
2 15.097 1370.8 29.1 0.7851 0.806 8.182
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(3-fluorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien

oate (3la)
VWD A, Wavelength=254 nm [ZhaoHanhuilYIEZUOV3la-145C.0)
mAll
2000
1750
1500
1250
1000
750 'g. o
500 II.'“'.II E
II II| |'. II'-I
2504 R
,'II III' ."II Il“‘.
a | . S
1] é ‘|1 Iﬁ EI 1||: 1|2 min
# Time Area Height Width Symmetry Area %
1 10.156 12641.8 553.5 0.3807 0.915 50.941
2 11.01 12174.5 455.5 0.4454 0.773 49.059
VWD A, Wavelength=254 nm (ZhacHanhuilY |EZUON3la-146C.0)
mALl
2500
2000+
1500
z
1000 |"r.l_'|
|
[
[
500 o
o
| 1 @0
: g
o - . - Jo N -
0 é ‘I1 Iﬁ al 1I|: I 1I2 I I min
# Time Area Height Width Symmetry Area %
1 10.154 26278.8 1070.8 0.409 0.863 96.352
2 11.066 995 36.9 0.4499 0.538 3.648
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(R)-2,3-dihydro-1H-inden-2-yl 4-(3-bromophenyl)-2-((tert-butoxycarbonyl)amin
0)-4-((S)-4-(4-methylbenzyl)-5-ox0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-di
enoate (3ma)

YWD A, Wavelength=254 nm (ZhaoHanhuilYIEZUCK3ma—167-9.0)
mAl ]
2500 +
2000 +
1500
1000 ,— ?
||| i
[ i
[ II |I
5007 |I I'| | I'|
[ T
| \ I| |I
NN
0 — — e - v _
o ds LT AT R P N "
# Time Area Height Width Symmetry Area %
1 14.861 29949.1 1002.2 0.498 0.868 49.764
2 15.999 30233.8 916.5 0.5498 0.8 50.236
WWDT A, Wavelength=254 nm (ZhaoHanhuilYIEZUCIma—168-1.0)
mAl ]
3000
2500
2000 + E
1500 IIII
I
I
1000 [
o000 | ||
[
500+ l I|
|I I'. §
o o ,-'I_ I.\H'.T\.,
o A R " R P R A
# Time Area Height Width Symmetry Area %
14.843 54407.4 1772.8 0.5115 0.816 95.829
2 16.06 2368.2 76.5 0.5159 0.658 4171
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(m-tolyl)buta-2,3-dienoate (3

na)

mAU

1200
1000 {
800 {
600 :
400 _,

200

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3ma-145D-3.D)

7474

8.802

-_—

8

10 mi

Time
7.474
8.802

Area
7767
7883.6

Height
243.1
194.3

Width
0.5325
0.6762

Symmetry
0.688
0.576

Area %
49.627
50.373

mAU "
1750
1500 —
1250
1000
750 —
500 —

250

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3ma-148.D)

T 859%

—

-

Time
7.535
8.596

Area
1593.1
29778

Height
59.2
803.2

Width
0.4484
0.6179

Symmetry
0.81
0.524

Area %
5.078
94.922
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(5)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(2-chlorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien

oate (30a)
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\30a-150A-2.D)
mAU
1600{
1400
1200—: _
1000 =
/|
800 “ ‘
600 | “ %
7 [ ‘“\
400 |‘ ‘\ ‘I““
200 J‘ I‘ ‘;3 \‘\
] VAN -
0 — _ — — -
2 4 6 ‘ 8 ‘ o i
# Time Area Height Width Symmetry Area %
7.521 16246.7 1007.4 0.2688 0.762 49,785
2 8.404 16387 526.1 0.5192 0.622 50.215
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\30a-151A.D)
mAU
1000;
800 E
eoo; J" .
i [
4 ‘ ‘
400
i ‘;
200 “ ‘
0 ] S //’,\\44 — :\\\'7\ — S i
2‘ 4 6 ‘ 8 10 ‘ ‘ ‘ min|
# Time Area Height Width Symmetry Area %
7.455 1026.2 58.8 0.2907 0.873 4,083
2 8.17 24108.7 762.2 0.5272 0.529 95.917
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(2-methoxyphe
nyl)-4-((S)-4-(4-methylbenzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-
dienoate (3pa)

VWD A, Waselengti=254 nm (ZhacHanhuilYIEZ O 3pa— 165-8.0)
mAll
1200
1000
800 o~
-
800 1 -
N s
| l fi
400 | || ! '||
| |I II |I
200 ] \
R
| 'lI |I A
o4 e _ S \____.;'I- M -\kr_ o
O é I ‘Ii IE I|3 IIE I2 I I—1 - 1|6 1'3 I I-ni|
# Time Area Height Width Symmetry Area %
12.812 15958 649.8 0.4093 0.731 49.949
2 14.071 15990.6 488.8 0.5452 0.721 50.051
VWD A, Wavelength=254 nm (ZhaoHanhuitY IEZUC3pa—166.0)
mAll
3000
2500
2000 P
1500 | I
[
[
1000 | II
| |I
| i
500 -
I
= |I \
0 — VAW, A —r—
0 JIE ' Jl IE II3 ll[! I2 T |4 1IB IIE |||||
# Time Area Height Width Symmetry Area %
1 12.671 3538.6 152.3 0.3874 0.865 5.717
2 13.782 58359.1 1706.5 0.57 0.664 94.283
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(S)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(thiophen-3-yl)buta-2,3-dieno
ate (3ga)

i VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3na-150B-2.D)
] S |
1600
Boc—NH N
1400
1200% Y 5 (0] J—Ph
1000 O-N
800
eoo—f g §
400—: I “e‘//‘\
200—: -
i ‘,\ /o
o] - _ _ AN L
D T
# Time Area Height Width Symmetry Area %
8.199 11306.6 549.5 0.3429 0.893 50.174
2 9.115 11228 470.3 0.3979 0.829 49.826
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3na-151B.D)
mAU ]
2500 |
2000
1500 ©
1000 “ ‘
500 ] 3“ \
0 1 — J"‘ \i\\ﬂ-i{‘z’;\,\j
N T T
# Time Area Height Width Symmetry Area %
8.186 26111.5 1248.2 0.3487 0.808 95.050
2 9.142 1359.8 58.4 0.3883 0.684 4,950
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-cyclopropyl-4-
((S)-4-(4-methylbenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dienoa

te (3ra)
VWD1 A, Wavelength=254 nm (ZhaoHanhui\202006111194.D)
mAU |
Boc—NH
400
1 )
J—Ph
300+ S
, g
200 ‘C‘-
100;
ol A v . — _ ]
0 2 4 ' 6 10 2 1 mi
# Time Area Height Width Symmetry Area %
1 7.077 12632.5 280.9 0.7495 0.796 50.014
2 10.28 12625.4 198.1 1.062 0.659 49.986
VWD1 A, Wavelength=254 nm (ZhaoHanhui\20200611\196-1.D)
mAU ]
aou—f
700—2
600—5 )
] O-N o
500 =
400 o
300—:
200—?
100—? ,':\
g_: ) - l./' b : _— i S
0 2 4 6 10 12 C i mir
# Time Area Height Width Symmetry Area %
6.934 6222.7 104.5 0.9923 0.738 15.001
2 9.832 35259.8 477 1.2319 0.805 84.999
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(R)-2,3-dihydro-1H-inden-2-yl 2-(((benzyloxy)carbonyl)amino)-4-((S)-4-(4-methy
Ibenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3s

a)

VWD1 A, Wavelength=254 nm (ZhacHanhuilYIEZUOV3pa-157-3.0)

mAll ]
3501
300 f?-
f o
2504 | | §
(-
| | |I
2004 | |
150 || l || ll
| I
e
100+ l | II
L
50 | | [
| | I| I".
04 - — _.J‘i = \:\'—‘"" — \"'1——_
IZ A é l|3 1|2 I II4 ' 1IB ‘IB i
# Time Area Height Width Symmetry Area %
12.703 7035.7 293.9 0.399 0.716 50.157
2 14.332 6991.5 241 0.4834 0.729 49.843
WWD1 A, Wavelength=254 nm (ZhaoHanhuilYIEZUO3pa-158-1.0)
mAl ]
400 %
i
(
300 | ||
|
2004 ‘ || 5
L
| | | |
100 | || || II
| I| | I|I
I| I. III 'II.
oA . A _ S _.j'l_ I.\—--rk‘—'l I\\‘r— _—
IQ -L é ||3 1|2 I I 1I4 ] I 1IB ‘IB i
# Time Area Height Width Symmetry Area %
12.786 9247.5 370.3 0.4162 0.685 65.924
2 14.438 4780 165.2 0.4822 0.762 34.076
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-metho
xybenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate

(3fb)
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fc-128D-3.D)
mAU ]
OMe
| Boc—NH
800
] o] Ph
@]
600 O-N
400;
200 A
1 { \,\‘ ’/ \\
\\ ." \\\
/ - \'“‘/'/' \
0 — - —
2 6 8 10 12 14 16 min
# Time Area Height Width Symmetry Area %
1 13.219 9690.9 255.9 0.6311 0.899 50.673
2 14.702 9433.4 197.8 0.795 0.723 49.327
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fc-131D-2.D)
mAU ]
700 OMe
eoo{
500—?
400—?
300 g
200 \\.\
: \.
100 3 //"‘ ‘\\
] o) LI
0; . “/'J‘ ~— / \71‘/*’ - - i\:
I 6 8 10 Tqa T T e i
# Time Area Height Width Symmetry Area %
1 13.264 1023.4 29.6 0.5755 1.032 7.210
2 14.603 13170.2 280.6 0.7821 0.724 92.790
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(R)-2,3-dihydro-1H-inden-2-yl-4-((S)-4-(4-bromobenzyl)-5-oxo-3-phenyl-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fc)

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fb-128C-3.D)
mAU ]
1 Br
17507 Boc—NH Ph
15007: O O Ph
] o] /
1250 O-N
1000;
750
250—? A / \
E ,“" \+ \\\
0 - . - ‘/\\ — . . . . . \J‘ - i . ‘\__ - —
é ‘ll' é é 1‘0 1‘2 min
# Time Area Height Width Symmetry Area %
8.768 9723 422.8 0.3833 0.703 50.483
2 9.723 9537.1 332.3 0.4783 0.603 49.517
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fb-131C-4.D)
mAU ]
14DUi
1200—-
1000—-
800{
600; 2
400—:
200{ “
0 ~ . A AN - |
é 1 : : b Za
# Time Area Height Width Symmetry Area %
1 8.992 1083.2 52 0.3474 0.803 6.032
2 9.81 16874.3 596.8 0.4712 0.535 93.968
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-nitrob
enzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fd)

VWDT A, Wavelength=254 nm (ZhaoHanhunYIEZUO\3fd-136C-5.)
mAU ]
| NO
1000] Boc—NH  Ph ?
800 (@] Ph
1 O
| O-N
600
400; q“‘ g
1 N
2001 “| \‘ “\‘
] L
o \J N ]
2 8 1 IRV 14 i
# Time Area Height Width Symmetry Area %
9.727 8290.5 458.7 0.3012 0.722 50.776
2 10.529 8037 363.7 0.3683 0.62 49.224
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUQ\3fd-137C-2.D)
mAU ]
zooo—f
1750%
1500£
] /
1250 O-N g
1000—? ‘T\
750—2 ‘ "“
] [
500 ‘I‘
] |
250 9 “‘
A
2 8 10 12 14 i
# Time Area Height Width Symmetry Area %
1 9.735 1170.5 70.9 0.2753 0.877 4.765
2 10.409 23396 1075.5 0.3626 0.547 95.235
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-methyl
benzyl)-5-ox0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fe)

VWD 1 A, Wavelength=254 nm (ZhaoHanhui\Y1EZUCY3fg-130C-1.0})
mALl
1000
Boc—NH -
800 b
f g
0 Ph |||
600 O-N | ll i
[
| | [ |
1 | | [
400 | || | ||
|| I|
200 | || |
|| II II
| I|I || I'.I
04 - ——r S \1""' \\—.— —
'1 3 4 R B B m
# Time Area Height Width Symmetry Area %
1 5.914 10922.7 767.1 0.2373 0.86 49.911
2 6.67 10961.9 675.5 0.2705 0.862 50.089
YWD A, Wavelength=254 nm (ZhaoHanhuily|EZLOVg-132C.0)
mAlLl |
2000
1750 §
— \
500 Ill
I
1250 | |
|
1000 | |
I
750 4 | i
|
500 |
500 | |I
[
250 I| \ E
Jd . . N
i 3 i L B P 8 i
# Time Area Height Width Symmetry Area %
1 6.226 24222 1639.2 0.2463 0.88 93.020
2 7.053 1817.6 93 0.3258 0.927 6.980
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-fluoro
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ff)

VWD A, Wavelength=254 nm [ZhaoHanhui\Y1EZUOW3fe-1304-2.0)
mall 7]
1750
Boc—NH Ph
1500
F
o O -Ph S
O-N l"l pu
1000 i f\
| | II |
AU
750 [ .
[ [
[
500 | | [
[ | 'I
| | | |
250 .l { ,' I'|
|I II'- 'II I"|
0 o — .-"I_ — -I-\'P - \_\-__
! 2 i i £ g i TR T
# Time Area Height Width Symmetry Area %
6.727 18210.9 1152.3 0.2634 0.888 49.480
2 7.475 18593.8 1031.8 0.3004 0.864 50.520
WWD1 A, Wavelength=254 nm (ZhaoHanhulYIEZUO3fe-1324.0)
mAl ]
1750
1500 | =
1250 |r|||
I
1000 H | |
[
750 | |
| ||
500 | |
|I I'
250 [ -
II I' E
o] _ - LN —
i H ] 4 5 8 AN g i
# Time Area Height Width Symmetry Area %
1 6.907 21272.7 1308.5 0.271 0.867 95.654
2 7.704 966.4 54.6 0.2948 0.769 4,346
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-chloro
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fg)

VWD1 A, Wavelangth=254 nm (ZhacHanhui YIEZUON3R-1308-1.0)
mAL ]

700

Boc—NH Ph

800

f =
500 @) / I\ s
400 | | I
300
200 [ [

100-] [ |

a—]
w
.
.
=1
-
==
[ =}

min

# Time Area Height Width Symmetry Area %
1 6.677 8375.3 529.6 0.2636 0.883 49.835
2 7.4 8430.6 470.1 0.2989 0.867 50.165

VWD A, Wavelength=254 nm (ZhacHanhuilYIEZUON3F-132B.0)

sl 7]

1600 -1

1400

1200

1000 -

200+
||
600+ |
| |
400

200 | I
| |

\ L=
0 —— -— —— — I_.-)’II — —I..\+//—_\-,—
——T —— —— —r—T —r— —T—T T ———— —

8 o

T8

(%]

&

o
o
[=1
-

# Time Area Height Width Symmetry Area %
1 6.934 21597.2 1298.7 0.2772 0.873 92.485
2 7.718 1754.9 94 0.3113 0.832 7.515
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(2-methyl
benzyl)-5-ox0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fh)

VWD1 A, Wavelength=254 nm (ZhaoHanhui'YIEZUON3fh-1300.0)
mAl ]

700 Boc—NH Ph

%00 O\ o Ph
500 O—-N

T 6.316
7155

400+

300 |
200 [

100 T

# Time Area Height Width Symmetry Area %
6.316 9794.7 459.1 0.3556 1.18 50.038
2 7.155 9779.9 471.1 0.346 0.904 49.962

VWD A, Wavelength=254 nm (ZhaoHanhuil¥IEZUC3fh-1320.0)

mAL ]

1600

1400

1200

1000 - | |
800

| |
800 | |
400 - |

2001 i\

T T T T T T T T T T T T T T
2 4 g g 10 min

# Time Area Height Width Symmetry Area %
6.556 19559.1 1267.8 0.2571 0.905 96.037
2 7.459 807.2 47.7 0.282 0.825 3.963
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(R)-2,3-dihydro-1H-inden-2-yl-4-((S)-4-benzyl-5-oxo-3-phenyl-4,5-dihydroisoxaz
ol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fi)

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fj-133C-1.D)

o] Boc—NH Ph

2 4 6 8 10 12 14 min)

# Time Area Height Width Symmetry Area %
1 10.172 24215.2 927.7 0.4351 0.881 50.185
2 11.339 24036.3 880.8 0.4548 0.82 49.815

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\3fj-135B-2.D)

mAU ]
2000
1750

1500

—=10.341

1250 7
1000 — I
750 — I
500 — [

250

2 4 6 8 10 12 14 min|

# Time Area Height Width Symmetry Area %
10.341 34684.8 1438.9 0.4018 0.814 97.249
2 11.59 981 35 0.4677 0.782 2.751
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-(naphthal
en-2-ylmethyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dieno

ate (3fj)
VWD A, Wavelengti=254 nm (ZhacHanhuilY|IEZUON3A-152-2.0)
mAL |
2000 + %
i
|
1500 ‘
‘ |
1000 |
i
i
500 | 'I /' Y
A
i _ ) A -Q-__ VA \"'r . -
' P i -t 8 B
# Time Area Height Width Symmetry Area %
5.819 25245 1956.2 0.2151 0.609 50.176
2 7.637 25068.3 541.4 0.7717 0.754 49.824
VWD A, Wavelength=254 nm (ZhaeHanhuily |EZUON3f-1556-1.0)
mAl ]
500
400 H ?
300 1 I.'I ".II
III IIIII
200 - II i
III
. |
5 |
100 o .'I
o R J"II _l\\— _‘_/_.-" . \"'-— S—
L i 8 i " b
# Time Area Height Width Symmetry Area %
5.982 12155 85.5 0.2369 0.616 6.064
2 7.628 18828.3 382.7 0.8199 0.724 93.936
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-4-methyl-5-

oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fk)

WWD1 A, Wavelength=254 nm (ZhaoHanhuiY IEZUOW3fk-133A.D)
mAll ]
Be0] Boc—NH Ph
] 0=\ o Ph T
(@] / I,' | | II
400 O _N I| || |I
|
[ I
300 || | |I
P |
|I | |
200 - | | |
I | I|
| | \
100 - || I| [ I|I
] N S VS N ~
2 - 4 5 & 10 ' 2 m
# Time Area Height Width Symmetry Area %
1 8.433 14113.2 484.4 0.4856 1.468 50.251
2 9.475 13972.4 498.4 0.4672 0.863 49.749
VWD A, Wavelength=254 nm (ZhacHanhuilYIEZU0V3fk-1354A.0)
mAL
1600
Boc—NH Ph
1400 | %
o g
1200 5 OQ\\\“‘ ) Ph ﬁ
. O-N | |
000 |
I
800 | |
[ |
600 | |
|
400 | |
[
|
200 | |
I| I|I g
o- — Y N — -
2 ) t B - 2 m
# Time Area Height Width Symmetry Area %
1 8.462 23511.4 1208.9 0.3241 0.873 97.120
2 9.644 697.2 31.7 0.3663 0.688 2.880
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(R)-2,3-dihydro-1H-inden-2-yl-2-((tert-butoxycarbonyl)amino)-4-((S)-5-oxo0-3-ph
enyl-4-propyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fl)

VWD A, Waselengti=254 nm (ZhacHanhuilYIEZUCON3A-153.0)
mAll
200
Boc—NH Ph - .
800 O O Ph |'I I'| |'"I|
@] / il f II
O-N | || || |
! |
400 [ | |
RN
I |
200 | I| || |I|
B |
|I III || II|
0 — —_— _nz"l —II‘\J"II hS -~ ]
i N N T A R T R
# Time Area Height Width Symmetry Area %
6.147 11433.9 654.5 0.2912 0.903 50.168
2 6.995 11357.3 647.3 0.2924 0.829 49.832
VWD A, Wavelength=254 nm (ZhaoHanhui\YIEZUCA3A-1554.0)
mall ]
g
3000 <|1‘:
||
|
2500 - ||
i
2000 | |
R
1500 - |
|
1000 | |
! |I
500 || ||
[
o] . —~ A e N _
i 3 5 i 5 F AR RN T
# Time Area Height Width Symmetry Area %
6.068 42420.7 2965.8 0.2384 0.857 95.996
2 6.875 1769.2 110.7 0.2663 0.796 4.004
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(4-methoxyphenyl)-5-oxo-4,5-di
hydroisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3

fm)
VWD A, Wavelength=254 nm (ZhaeHanhuily |IEZUON3fn—168.0)
mAl ]
350
300
250 =
200 I-I:';
I |
150+ | |
[
| :
100 | | ]
| N\
[ \".
50 II I'. /
[
0 [
S Vi —\“_r—— |;’/ — \\“'= T —
0 2 i 5 ' & b B 14 iiny
# Time Area Height Width Symmetry Area %
1 9.011 5985.9 240.4 0.415 0.789 50.069
2 13.115 5969.3 117.1 0.8499 0.819 49.931
VWD A Wavelength=254 nm (ZhacHanhuilYIEZUOWn-170-1.0)
Al ]
600+
500+
400
2
300+ .E‘.
200 I.'II \
100 .'II II'-.
] VAN Jo ]
o 2| -‘II é EIB I I ‘IZJ I I I 1|2 I I I 1I4 I I I mir
# Time Area Height Width Symmetry Area %
1 9.41 1430 52.7 0.452 0.597 7.105
2 13.652 18696.3 3235 0.9631 0.792 92.895
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(R)-2,3-dihydro-1H-inden-2-yl-4-((S)-4-benzyl-3-(4-fluorophenyl)-5-o0x0-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fn

)
VWD A, Wavelength=254 nm (ZhacHanhuilYIEZUOV3fm-147A.D)
mAL
1400
1200 -
1000 o |F||
= i
800 |“| | |
[
800 | I| | ||
| |
| |I | |
4001 P | |
[ '
200 || 'ul || || f
|I |\\ Il I,IIII.
o e o _v'll_ — -\‘r--__ ) R . R
T LA L L AL L ALY AL L L
1 2 3 4 5 i} 7 ] ] min
# Time Area Height Width Symmetry Area %
1 5.972 13358.9 873.2 0.255 0.784 50.299
2 7.155 13200.1 1061.8 0.2072 0.877 49.701
VWD A, Wavelength=254 nm (ZhacHanhuily|EZUOW3 fm- 1484-1.0)
mAL
2500+
2000 ﬁ
I
Il
1500 ‘ |
|
1000 | |
|
|
500+ | |
g I
: |
2 _ S N S
i : ' i 5 TR : 5 i
# Time Area Height Width Symmetry Area %
1 6.043 1554.1 104.3 0.2482 0.927 5.945
2 7.241 24586.7 2036.8 0.2012 0.893 94.055
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(2-fluorophenyl)-5-oxo-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fo)

VWD A, Wavelength=254 nm (ZhacHanhuilYIEZUOV7E.D)
mall 7
1000
200
600
400 TI o
III II, |'Iql'.
200 - |I I'I l'l l'.l
| i i i
I| |III II| |III
o — . ___H," AV _"\1_
IIE A EI : IID I 1|2 I I |4 IE ul
# Time Area Height Width Symmetry Area %
1 12.456 11572.7 392.6 0.4913 0.885 50.063
2 13.659 11543.6 357.2 0.5386 0.825 49.937
VWD A, Wavelength=254 nm [ZhacHanhuil Y IEZUOVITE-2.0)
mAl ]
1400+
1200+
1000+
800 E
fl
[l
600 | | ||
L
400 [
i
[
2001 | II
-
|I [ m
] — T __z'l _ \:-|-’:_'
R T N N T e ™
# Time Area Height Width Symmetry Area %
1 12.013 22966.6 799.2 0.4789 0.84 97.022
2 13.203 704.9 22.2 0.5286 0.643 2.978
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(2-chlorophenyl)-5-ox0-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f

p)

VWD A, Wavelength=254 nm (ZhaoHanhuily IEZUOV184-3.0)

mALl
2500
2000
1500 ?
|
1000 - h
|
500 | || P
I | >
: Y A A o
5 i t ' T 12
# Time Area Height Width Symmetry Area %
1 5.633 14453.1 1456.7 0.1654 0.727 49.884
2 9.233 14520.4 259.6 0.9321 0.795 50.116
VWD A, Wavelength=254 nm (ZhacHanhuilYIEZUOV185.0)
mall
800
600
4001 ‘T\
200 E ."I ‘
f \
,l I|I _I.-'I b
0 A /AN
2 i ' i b 1o ' 12
# Time Area Height Width Symmetry Area %
1 5.655 1647.3 162.2 0.1692 0.794 6.414
2 9.178 24033.7 426.3 0.9396 0.753 93.586
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-5-o0xo0-3-(thiophen-2-yl)-4,5-dihyd
roisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fq)

] VWD1 A, Wavelength=254 nm (ZhaoHanhui\20200618'Z-198.D)
il Boc—NH Ph
10004
J Bn S \
(0]
] O ) NN
800 O—-N 2
600; ' | -
] [ 3
400—- |
200; JI
o4
2‘ il1 é é 10 mir
# Time Area Height Width Symmetry Area %
7.036 13895.7 7185 0.3223 0.744 49.961
2 8.347 13917.1 508.3 0.4563 0.822 50.039
VWD1 A, Wavelength=254 nm (ZhaoHanhui\20200618\2-199.D)
mAU ]
10007 Boc—NH Ph
] / Bn S \
- O N 5
800 1 o %\ ) NN 5
O-N I
600: ‘\I‘ ‘I“
J “ |
] |
| |
400 “ |
’ |
f |
200 g [
| \ /‘J‘ "‘“\\
0 ———— S B —
2 4 8 - s 10 min
# Time Area Height Width Symmetry Area %
1 6.939 2319 146.1 0.2645 0.867 11.759
2 8.155 17402.1 746.9 0.3883 0.754 88.241
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-ethyl-5-0x0-4,5-dihydroisoxazol

-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fr)

VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\163.D)
mAu’:
BOO’; Boc—NH Ph
700
z o\ o
600 @] / 5
1 O-N ®
500 i
400—; ‘I‘ \‘ g
300—? | ‘\ I;‘f
B [ [
200 ‘\‘ " |
] ‘\ |
100 L
0 - e~ ,\\h J \}, o
2 2 & 5 o D 14 min
# Time Area Height Width Symmetry Area %
1 8.571 12819 554.5 0.3853 0.748 49.903
2 11.026 12868.8 365 0.5876 0.65 50.097
VWD1 A, Wavelength=254 nm (ZhaoHanhui\YIEZUO\164A.D)
mAU ]
800;
700%
eoo—f . g
z )
500 O-N N
4oo—f ‘\‘I \“-\
300% . ““
zoo—f w ‘w‘l
100—? \ ‘ \'\\
0 é D A NN —~ o~ — \\,f,ﬁ S i\—‘ —
2 i 6 ‘ s 1 2 14 i
# Time Area Height Width Symmetry Area %
1 8.89 5208.5 215.9 0.4021 0.795 21.073
2 11.513 19508.3 535.3 0.6073 0.628 78.927
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I: NMR Analysis

(R)-ethyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-o0xo-3-phen
yl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3aa)
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(R)-isopropyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-
phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ba)
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(R)-tert-butyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-
phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ca)
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(R)-benzyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-oxo-3-ph
enyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3da)
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(R)-cyclohexyl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methylbenzyl)-5-0x0-3
-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ea)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-fluorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (3ga)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-chlorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien

oate (3ha)
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(R)-2,3-dihydro-1H-inden-2-yl 4-(4-bromophenyl)-2-((tert-butoxycarbonyl)amin
0)-4-((S)-4-(4-methylbenzyl)-5-ox0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-di

enoate (3ia)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(p-tolyl)buta-2,3-dienoate (3]
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(4-methoxyphe
nyl)-4-((S)-4-(4-methylbenzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-
dienoate (3ka)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(3-fluorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (3la)
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(R)-2,3-dihydro-1H-inden-2-yl 4-(3-bromophenyl)-2-((tert-butoxycarbonyl)amin

0)-4-((S)-4-(4-methylbenzyl)-5-ox0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-di
enoate (3ma)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(m-tolyl)buta-2,3-dienoate (3
na)
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(5)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(2-chlorophenyl)
-4-((S)-4-(4-methylbenzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dien
oate (30a)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-(2-methoxyphe
nyl)-4-((S)-4-(4-methylbenzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-

dienoate (3pa)
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(S)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-methyl
benzyl)-5-0xo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-(thiophen-3-yl)buta-2,3-dieno

ate (3ga)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-cyclopropyl-4-
((S)-4-(4-methylbenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)buta-2,3-dienoa
te (3ra)

¥ 1
|
I
]

_ I J.H_ ,J_ N\ I o J'Il\ AN A J{ — ml_ i
T i B s e T T 7 T T T I
sées = 9= g z s = e s s =

T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4 4.0 3.5 3.0 2. 0 L5 Lo 0.5 0.0
1 (ppm)
2 2 5] = =3 £ 2] Fore
E] & £F g E E EEL I St
VI Sl | I AN
1
1
t
‘ V o | 0 [
o mr | 1
‘ I | ‘ ‘ | ‘ -
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S84



(R)-2,3-dihydro-1H-inden-2-yl 2-(((benzyloxy)carbonyl)amino)-4-((S)-4-(4-methy
Ibenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3s
a)
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tert-butyl (1,1,1-trifluoro-2-(4-(4-methylbenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxa

zol-4-yl)-4-phenylbut-3-yn-2-yl)carbamate (3ta)
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tert-butyl (1,1,1-trifluoro-2-(4-(4-methylbenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxa
zol-4-yl)-4-phenylbut-3-yn-2-yl)carbamate (3ta)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-metho
xybenzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3

fb)

]
! ‘I‘ ‘ IJ\‘. i J i\ It ‘
] 1
S SN VV.V1 U [ ot L
i LR R g W W i #
g EEEEE] =8 = EEEEH] 8
T T T T T T T T T T T T T T T T T
8.5 8.0 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.0 L5 1.0 0.5 0.0
£1 (ppm)
2 = 28 5 2 2 g 2 ZEE -4
LT [ SV
I
I
OMe
]
I
[N|
I
! | i '\l I ! f
I I
| | H ‘ ‘ { | ‘ J ‘ ‘ \l
. ) |
T T T T T T T T T T T T T T T T T
10 00 190 180 170 160 150 140 130 120 110 100 90 80 70 60 40 30 20 10 0

£1 (ppm)

S88



(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-(4-bromobenzyl)-5-oxo-3-phenyl-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fc)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(4-nitrob
enzyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fd)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-methyl
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-fluoro
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3ff)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(3-chloro
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3f
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(2-methyl
benzyl)-5-oxo0-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fh)
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-5-ox0-3-phenyl-4,5-dihydroisoxaz

ol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fi)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-(naphtha
len-2-ylmethyl)-5-oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dieno
ate (3fj)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-4-methyl-5-
oxo-3-phenyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fk)
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(R)-2,3-dihydro-1H-inden-2-yl 2-((tert-butoxycarbonyl)amino)-4-((S)-5-oxo-3-ph
enyl-4-propyl-4,5-dihydroisoxazol-4-yl)-4-phenylbuta-2,3-dienoate (3fl)
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(4-methoxyphenyl)-5-0x0-4,5-di
hydroisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3

fm)
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(4-fluorophenyl)-5-oxo-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fn)
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(2-fluorophenyl)-5-oxo-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-(2-chlorophenyl)-5-ox0-4,5-dihy
droisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3f
p)
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-5-o0xo0-3-(thiophen-2-yl)-4,5-dihyd
roisoxazol-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fq)
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(R)-2,3-dihydro-1H-inden-2-yl 4-((S)-4-benzyl-3-ethyl-5-0x0-4,5-dihydroisoxazol
-4-yl)-2-((tert-butoxycarbonyl)amino)-4-phenylbuta-2,3-dienoate (3fr)
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J: X-Ray Analysis Data
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Table Crystal data and structure refinement for 3ha.

Identification code
Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

alA

b/A

c/A

o/°

pr°

V/°

Volume/A3

z

pcalcg/cm?®
wmm-1

F(000)

Crystal size/mm?®
Radiation

20 range for data collection/°

Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2

Final R indexes [[>=2c (I)]

Final R indexes [all data]

3ha

Ca1H37CIN,Og

688.23

100.0

hexagonal

P6522

10.7982(4)

10.7982(4)

113.259(7)

90

90

120

11436.8(11)

12

1.305

2.259

4692.0

0.26 x<0.24 x0.24

CuKa (= 1.54178)

4.682 to 144.442
-13<h<13,-13<k<12,-139<1<139
164008

7538 [Rint = 0.0795, Rsigma = 0.0274]
7538/6/491

1.135

R1 =0.0382, wR,=0.0932
R1=0.0382, wR, = 0.0933

Largest diff. peak/hole / e A-30.28/-0.25

Flack parameter

0.080(4)
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