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1. General remarks

Chemicals were purchased from commercial suppliers and wused without
furtherpurification unless otherwise stated. Chiral phophoric acids PA1-PAS and racemic
phosphoricacid were purchased from commercial suppliers. Solvents were dried and purified
according tothe standard procedures before use. Reactions were monitored by TLC. Racemic
products wereobtained from corresponding substrates catalyzed by racemic phophoric acid at
roomtemperature. Flash columnchromatography was performed on silica gels (200-300 mesh).
'THNMR and 3C NMR (300 or 400 and 75 or 100MHz,respectively)spectra were recorded on
aBruker 300 or 400 MHz NMR spectrometer in CDCl;. "H NMR chemical shifts are reported
inppm (0) relative totetramethylsilane (TMS) with the solvent resonance employed as
theinternal standard (CDCl;, & 7.26 ppm, (CDs),CO-ds at 2.09 ppm). Data are reported as
follows:chemical shift, multiplicity (s = singlet, brs = broad singlet, d = doublet, t = triplet, td
= tripletof doublets, q = quartet, m = multiplet), coupling constants (Hz) and integration. '3C
NMRchemical shifts are reported in ppm from tetramethylsilane (TMS) with the solvent
resonances the internal standard (CDCl3, 6 77.0 ppm, (CD;),CO-d¢ at 30.60 ppm and 205.87
ppm). All enantiomeric ratioshave been controlled by co-injections of the pure sample with
the racemates. HRMS data wereobtained on a Bruker Daltonics. Inc mass instrument (ESI).
Chiralpaklc column waspurchasedfromDaicel Chemical Industries (Hong Kong, China).
Optical rotations weremeasured on a Perkin-Elmer 241 Polarimeter. Melting points were

recorded on a BuchiMelting Point B-545.

2. Procedures and characterizations data of compounds
2.1 General procedure for the synthesis of 5-aminoisoxazoles 1a-m!-2,
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a) NH,OH -HCI (1.3 g, 18.8 mmol) and NaOAc (1.55 g, 18.8 mmol) were stirred in

MeOH (20 mL) at room temperature for 1 hour and then the compound 5(6.3 mmol) was
added to the mixture. The reaction mixture was stirred at room temperature overnight. Then
the reaction mixture was quenched with water and extracted with EtOAc, the organic layer
was washed with brine and dried with anhydrous sodium sulfate and evaporated under

reduced pressure. The crude product was purified by column chromatography to afford 6.

b) Compound6 (500 mg, 3 mmol) was stirredin acetic anhydride ( 6 mL) at 100°C for

2h. The reaction mixture was quenched with a solution of saturated NaHCO; and extracted
with EtOAc, the organic layer waswashed with brine and dried with anhydrous sodium sulfate
andevaporated under reduced pressure. The crude product was purified by column
chromatography to afford 7.

¢)The compound7(500 mg, 2 mmol) wasdried in vacuum and then dissolved in dry

THF (10 mL) at 0°C.Lithium aluminium hydride (240 mg, 6mmol) was added during 20

minutes. The reaction was then stirred at room temperature overnight. Next, the reaction
mixture was quenched by slow addition of IMNaOH solution at 0°C.The mixture was stirred
for 30 minutes and then filtered through a pad of Celite. The filtrate was extracted with
EtOAc, the organic layer waswashed with brine and dried with anhydrous sodium sulfate
andevaporated under reduced pressure. The crude product was purified by column
chromatography to afford 1a-j.

d) To a solution of compound 6 (1 g, 4 mmol), Boc,O (2.3g, 10 mmol) and DMAP (50
mg, 0.4 mmol) in 30mL of DCM add triethylamine (1.27 g, 12 mmol) dropwise and stirred
overnight at room temperature. The reaction was diluted with DCM. The organic layer was
washed with water,dried over anhydrous Na,SO, and concentrated under reduced
pressure.The residue was purified bycolumn chromatography on silica gel. (PE/EA = 10/1) to

give compound8 as a white solid.

¢)To a stirred solution of8( 1 mmol) in dry THF ( 5 mL) at 0°C, NaH( 80 mg, 2 mmol)

was added and stirred for 30 min. R?X (2 mmol) was added dropwise to the reaction mixture.
The reaction mixture was then stirred at 70°C overnight. The reaction mixture was quenched

with EtOAc, washed with water, dried over anhydrous sodium sulfate and evaporated under



reduced pressure. The crude product was purified by column chromatography to afford 9.

f) To a stirred solution of 9 (1 mmol)in DCM at room temperature, TFA(5 mmol) was
added and stirred for 8h.The reaction mixture was quenched with a solution of saturated
NaHCOj; and extracted with DCM, the organic layer waswashed with brine and dried with
anhydrous sodium sulfate andevaporated under reduced pressure. The crude product was

purified by column chromatography to afford 1k-m.

N-ethyl-3-phenylisoxazol-5-amine (1a)
White solid, 83% yield. m.p.:118.5-119.1 ‘C . 'H NMR (300 MHz,
Nl\; NFEL eDCly) 6 7.82-7.65 (m, 2H), 7.49-7.34 (m, 3H), 5.28 (s, 1H). 4.54 (s
1H), 3.28 (qd, J = 7.2, 5.8 Hz, 2H), 1.28 (t, J = 7.2 Hz, 3H). 3C NMR (75 MHz, CDCL;) &
170.35, 163.54, 129.99, 129.56, 128.62, 126.58, 75.09, 39.38, 14.86. HRMS (ESI) Calcd for

C1H N, OH" [M+H]* 189.1022; Found: 189.1015.

N-ethyl-3-(4-fluorophenyl)isoxazol-5-amine (1b)
White solid, 82% vyield. m.p.:98.1-99.3 ‘C . 'H NMR (300 MHz,
Nl\o\ NHEt CDCl;) 6 7.78-7.67 (m, 2H), 7.16-7.03 (m, 2H), 5.23 (s, 1H), 4.58 (s,
1H), 3.27 (qd, J = 7.2, 5.8 Hz, 2H), 1.28 (t, J = 7.2 Hz, 3H). °C
NMR (75 MHz, CDCls) 6 170.43, 163.54(d, J = 247.5 Hz), 162.59, 128.42(d, J = 9 Hz),
126.17 (d, J = 3.0 Hz), 115.65(d, J = 21.8 Hz), 74.91, 39.34, 14.81.9F NMR (376 MHz,
CDCl;) 6 -111.34. HRMS (ESI) Caled for C;H;;FN,OH* [M+H]" 207.0928; Found:

207.0920.

cl 3-(4-chlorophenyl)-N-ethylisoxazol-5-amine (1¢)
White solid, 83% yield. m.p.: 92.6-93.2°C. '"H NMR (300 MHz,
Nl\(; NHEt CDCl;) 6 7.67 (d, J= 8.5 Hz, 2H), 7.39 (d, J = 8.6 Hz, 2H), 5.24 (s,
1H), 4.57 (s, 1H), 3.27 (qd, J= 7.2, 5.8 Hz, 2H), 1.28 (t, /= 7.2 Hz,
3H). BC NMR (75 MHz, CDCl3) 6 170.47, 162.52, 135.48, 128.87, 128.47, 127.84, 74.91,
39.37, 14.84. HRMS (ESI) Caled for C;;H;;CIN,OH" [M+H]* 223.0633 (3Cl), 225.0603

(¥Cl); Found: 223.0630 (35Cl), 225.0600 (*Cl).



cl 3-(3-chlorophenyl)-N-ethylisoxazol-5-amine (1d)
Yellow solid, 79% yield. m.p.: 60.7-61.5 C. 'H NMR (300 MHz,
N\ e CDClLy) o 7.73 (t, J = 1.9 Hz, 1H), 7.63 (dt, J = 6.4, 1.9 Hz, 1H),
N~g 7.41-7.31 (m, 2H), 5.26 (s, 1H), 4.57 (s, 1H), 3.28 (qd, /= 7.2, 5.8 Hz,
2H), 1.29 (t, J = 7.2 Hz, 3H). 3C NMR (75 MHz, CDCl;) 8 170.52, 162.39, 134.62, 131.76,

129.92, 129.57, 126.71, 124.67, 75.00, 39.38, 14.84. HRMS (ESI) Calcd for C,H;,CIN,OH*
[M+H]* 223.0633 (3Cl), 225.0603 (*’Cl); Found: 223.0630 (35Cl), 225.0602 (*Cl).

Br 3-(4-bromophenyl)-N-ethylisoxazol-5-amine (1e)
\©\/>7 White solid, 38% yield. m.p.:89.8-91.7 C ."H NMR (300 MHz,
Nl\c? NHEt CDCl;) 6 7.67-7.58 (m, 2H), 7.58-7.49 (m, 2H), 5.24 (s, 1H), 4.56

(s, 1H), 3.27 (qd, J = 7.2, 5.8 Hz, 2H), 1.28 (t, J = 7.2 Hz, 3H). °C

NMR (75 MHz, CDCly) 6 170.48, 162.57, 131.84, 128.92, 128.09, 123.76, 74.87, 39.38,

14.85. HRMS (ESI) Calcd for C;H;;BrN,ONa* [M+Na]* 288.9947 (°Br), 290.9927 (3'Br);
Found: 288.9939 (°Br), 290.9919 (3'Br).

MeO N-ethyl-3-(4-methoxyphenyl)isoxazol-5-amine (1f): white solid,

86% yield. m.p.:106.9-107.6 ‘C. 'H NMR (300 MHz, CDCl;) 6

Nl\(; NHEt 7.68 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 8.8 Hz, 2H), 5.22 (s, 1H),

4.54 (s, 1H), 3.83 (s, 3H), 3.26 (qd, /= 7.2, 5.8 Hz, 2H), 1.27 (t,J

= 7.2 Hz, 3H). 3C NMR (75 MHz, CDCl;) 6 170.19, 163.12, 160.64, 127.89, 122.48, 113.99,

74.81, 55.24, 39.32, 14.82. HRMS (ESI) Calcd for C;,H4N,O,H* [M+H]" 219.1128; Found:
219.1124.

J N-ethyl-3-(furan-2-yl)isoxazol-5-amine (1g): white solid, 87% yield.
|

0NN e m.p.:113.1-114.2 “C. 'H NMR (300 MHz, CDCl3) & 7.50 (dd, J = 1.8,
N-g 0.8 Hz, 1H), 6.80 (dd, J = 3.4, 0.8 Hz, 1H), 6.48 (dd, J = 3.4, 1.8 Hz,

1H), 5.24 (s, 1H), 4.58 (s, 1H), 3.26 (qd, J = 7.2, 5.8 Hz, 2H), 1.27 (t, J = 7.2 Hz, 3H). 1°C
NMR (75 MHz, CDCl) & 170.05, 155.89, 145.06, 143.28, 111.40, 109.33, 74.55, 39.35,

14.78. HRMS (ESI) Calcd for CoH1oN,O,H* [M+H]" 179.0815; Found: 179.0817.



Y, N-ethyl-3-(thiophen-2-yl)isoxazol-5-amine (1h): white solid, 39%
|

s yield. m.p.:141.8-143.2 °C. 'H NMR (300 MHz, CDCl;) § 7.39 (dd, J =

| S—NHEt
N-g 3.6,1.2 Hz, 1H), 7.36 (dd, J= 5.1, 1.2 Hz, 1H), 7.08 (dd, J = 5.1, 3.6 Hz,
1H), 5.22 (s, 1H), 4.56 (s, 1H), 3.26 (qd, J = 7.2, 5.8 Hz, 2H), 1.27 (t, J = 7.2 Hz, 3H). 1’C
NMR (75 MHz, CDCl;) ¢ 170.19, 158.65, 131.77, 127.33, 126.81, 126.72, 75.17, 39.34,

14.81. HRMS (ESI) Calcd for CoH1oN,OSH* [M+H]* 195.0587; Found: 195.0589.

iy N-ethyl-3-isopropylisoxazol-5-amine (1i): white solid, 78% yield. m.p.:

I{}*NHE’( 73.5-74.3 ‘C.'H NMR (300 MHz, CDCls) & 4.78 (s, 1H), 4.66 (s, 1H),

3.23-3.08 (m, 2H), 2.85 (p, J = 6.9 Hz, 1H), 1.19 (dd, J = 7.1, 2.1 Hz,

9H).13C NMR (75 MHz, CDCls) 8 170.86, 169.70, 74.58, 39.08, 26.62, 21.58, 14.70. HRMS
(ESI) Caled for CgH 4N,OH* [M+H]"155.1179; Found: 155.118]1.

W N-ethyl-3-methylisoxazol-5-amine (1j)
R\
N-g’ =" White solid, 92% yield. m.p.:80.5-81.3°C . 'H NMR (300 MHz, CDCI3) &

4.78 (s, 1H), 4.62 (s, 1H), 3.15 (qd, J = 7.2, 5.7 Hz, 2H), 2.12 (s, 3H), 1.20 (t, J = 7.2 Hz, 3H).
13C NMR (75 MHz, CDCls) & 169.89, 161.23, 77.46, 39.10, 14.69, 11.59. HRMS (ESI) Calcd
for C¢H,oN,OH* [M+H]* 127.0871; Found: 127.0865.

N-methyl-3-phenylisoxazol-5-amine(1k): White solid, 83% yield.
\ m.p.:114.2-114.9 C. 'H NMR (300 MHz, CDCl3) 8 7.85-7.68 (m,
I NHM
N-g ¢ 2H), 7.53-7.35 (m, 3H), 5.29 (s, 1H), 4.56 (s, 1H), 2.95 (d, /= 5.3 Hz,
3H). *C NMR (75 MHz, CDCl;) 8 171.29, 163.59, 129.94, 129.60, 128.65, 126.59, 75.03,

30.91. HRMS (ESI) Caled for C,oH;oN,OH" [M+H]* 175.0866; Found: 175.0867.

N-benzyl-3-phenylisoxazol-5-amine (11)

White solid, 57% yield. m.p.:84.3-85.3 °‘C . '"H NMR (300 MHz,
I\
Ng’ "B" CDCLy) § 7.76-7.69 (m, 2H), 7.44-7.31 (m, 8H), 5.30 (s, 1H), 4.96 (s,

1H), 4.43 (d, J = 5.9 Hz, 2H). 3C NMR (75 MHz, CDCl3) & 170.14, 163.60, 137.41, 129.81,



129.64, 128.82, 128.64, 127.84, 127.35, 126.60, 75.86, 48.58. HRMS (ESI) Calcd for
CiH1sN,OH" [M+H]* 251.1184; Found: 251.1179.

N-allyl-3-phenylisoxazol-5-amine (1m)
N\ N{_|_// White solid, 83% yield. m.p.:103.6-104.5 °C . 'H NMR (300 MHz,
N~g CDCly) 6 7.84-7.67 (m, 2H), 7.42 (dt, J = 4.6, 3.0 Hz, 3H), 5.92 (ddt,
J=17.0, 10.6, 5.4 Hz, 1H), 5.32 (dd, J = 10.3, 1.4 Hz, 1H), 5.30 (s, 1H), 5.22 (dd, J = 10.3,
1.4 Hz, 1H), 4.75 (s, 1H), 3.95-3.76 (m, 2H). 3C NMR (75 MHz, CDCl;) 6 170.15, 163.56,
133.60, 129.86, 129.61, 128.63, 126.58, 117.09, 75.67, 46.95. HRMS (ESI) Calcd for

Ci,H,N,OH" [M+H]7201.1022; Found: 201.1018

2.2 General procedure of synthesis of N-Boc isatin ketimines 2a-r3.

o NBoc
PPh3);P=NBoc
N (PPh3)3 LN
R = 0o > R O
'}‘ 1,4-dioxane, reflux Z l}l
R* R4
2a-r

Isatin (1.5 g, 8.5 mmol) and N-Boc-imino-(triphenyl)phosphorane (4 g, 10.5 mmol) were
stirred in 1,4-dioxane (30 mL) under argon atmosphere. Then, the mixture was heated
underreflux until complete disappearance of the starting materials. Then the reaction cooled to
the room temperature and evaporated under reduced pressure to remove the solvent. The

crude product was purified by column chromatography to afford N-Boc isatin ketimines 2.

tert-Butyl 1-ethyl-2-oxoindolin-3-ylidenecarbamate(2a)

NBoc
o 'H NMR (300 MHz, CDCl3) 6 7.64 (d, J=5.5 Hz, 1H), 7.47 (td, J=7.8, 1.3
NEt Hz, 1H), 7.07 (t, J=7.5 Hz, 1H), 6.85 (d, /= 7.9 Hz, 1H), 3.75 (q, J= 7.2 Hz,

2H), 1.62 (s, 9H), 1.28 (t, J = 7.3 Hz, 3H).

NBoc tert-Butyl S5-chloro-1-ethyl-2-oxoindolin-3-ylidene-carbamate (2b):

O Yellow solid, 66% yield. m.p.: 125.3-127.3 ‘C . '"H NMR (300 MHz,
N
Et CDCl5) 6 7.60 (s, 1H), 7.44 (dd, J = 8.3, 2.4 Hz, 1H), 6.80 (d, /= 8.4 Hz,



1H), 3.73 (q, J = 7.2 Hz, 2H), 1.62 (s, 9H), 1.27 (t, J = 7.2 Hz, 3H). 3C NMR (75 MHz,
CDCLy) & 159.98, 156.51, 152.52, 145.56, 134.75, 128.93, 124.52, 120.83, 110.41, 83.82,
35.04, 27.97, 12.42. HRMS (ESI) Calcd for C;sH;,CIN,OsNa* [M+Na]* 331.0820 (33CI),
333.0790 (*’Cl); Found: 331.00811 (35Cl), 333.0796 (*Cl).

tert-Butyl S-bromo-1-ethyl-2-oxoindolin-3-ylidene-carbamate (2c¢):

NBoc

Br o vellow solid, 58% yield. m.p.:1342-136.5 ‘C. 'H NMR (300 MHz,
N CDCly) 6 7.72 (s, 1H), 7.57 (dd, J = 8.4, 2.0 Hz, 1H), 6.75 (d, J = 8.3 Hz,
Et

1H), 3.72 (q, J = 7.3 Hz, 2H), 1.61 (s, 9H), 1.26 (t, J = 7.2 Hz, 3H). 13C
NMR (75 MHz, CDCls) § 159.90, 156.22, 152.25, 145.97, 140.45, 137.60, 127.26, 115.88,
110.85, 83.76, 34.99, 27.93, 12.37. HRMS (ESI) Calcd for CysH;;BrN,O;Na* [M+Na]*
375.0315 (Br), 377.0294 (81Br); Found: 375.0321 (Br), 377.0305 (*'Br).

NBoc tert-Butyl 1-ethyl-5-methyl-2-oxoindolin-3-ylidene-carbamate (2d):
yellow solid, 51% yield. m.p.:124.5-126.3 “C. '"H NMR (300 MHz, CDCl;)
N\Et 0 7.43 (s, 1H), 7.29-7.23 (m, 1H), 6.73 (d, /= 8.0 Hz, 1H), 3.71 (q, J=7.2

Hz, 2H), 2.30 (s, 3H), 1.61 (s, 9H), 1.25 (t, J = 7.2 Hz, 3H). 13C NMR (75

MHz, CDCl;) 6 160.56, 156.98, 153.52, 145.01, 135.66, 132.88, 125.73, 124.94, 109.11,
83.29, 34.82, 27.97, 20.72, 12.48. HRMS (ESI) Calcd for C;sH,0N,O3Na*™ [M+Na] * 311.1366;

Found: 375.1366.

tert-Butyl 1-ethyl-5-methoxy-2-oxoindolin-3-ylidenecarbamate (2e):

NBoc

MeO o vellow solid, 46% yield. mp.:143.7-145.9 C. 'H NMR (300 MHz,
N CDCLy) § 7.20 (s, 1H), 7.02 (dd, J = 8.6, 2.7 Hz, 1H), 6.76 (d, J = 8.6
Et

Hz, 1H), 3.78 (s, 3H), 3.71 (q, J = 7.2 Hz, 2H), 1.62 (s, 9H), 1.26 (t, J =
7.2 Hz, 3H). *C NMR (75 MHz, CDCl3) § 160.37, 156.85, 156.11, 153.79, 140.94, 121.45,
120.06, 110.15, 109.16, 83.40, 55.81, 34.79, 27.93, 12.45. HRMS (ESI) Caled for
C16H20N,0,Na* [M+Na] * 327.1315; Found: 327.1307.



NBoc tert-Butyl 1-ethyl-5-nitro-2-oxoindolin-3-ylidene-carbamate (2f):

O=N o bright yellow solid, 30% yield. m.p.:131.3-132.7 C. 'H NMR (300

Et MHz, CDCls) 6 8.43 (s, 1H), 8.39 (dd, J=8.7, 2.3 Hz, 1H), 7.03 (d, J =

8.6 Hz, 1H), 3.81 (q, J = 7.3 Hz, 2H), 1.58 (s, 9H), 1.28 (t, /= 7.2 Hz,

3H). 3C NMR (75 MHz, CDCl;) § 159.30, 156.60, 151.55, 151.23, 143.61, 130.93, 119.68,

109.34, 84.11, 35.39, 27.75, 12.32. HRMS (ESI) Calcd for C;sH;7N;0sNa” [M+Na]*
342.1060; Found: 342.1061.

NBoc tert-Butyl 1-ethyl-6-fluoro-2-oxoindolin-3-ylidene-carbamate (2g):

o bright yellow solid, 32% yield. m.p.:88.2-89.9 C. '"H NMR (300 MHz,

F N\Et CDCly) 6 7.63 (s, 1H), 6.75 (t, J = 8.8 Hz, 1H), 6.58 (dd, J = 8.8, 2.2 Hz,

1H), 3.72 (q, J = 7.2 Hz, 2H), 1.61 (s, 9H), 1.28 (t, J = 7.3 Hz, 3H). 1°C

NMR (75 MHz, CDCly) 6 167.41 (d, J = 255.0 Hz), 160.29, 157.11, 151.88, 149.45 (d, J =

12.0 Hz), 126.64, 115.43, 109.99 (d, J = 22.5 Hz), 98.30 (d, J = 27.8 Hz), 83.57, 35.13, 27.98,

12.45. F NMR (376 MHz, CDCl;) 8 -99.18. HRMS (ESI) Calcd for C;sH;;FN,O3;Na*
[M+Na]*315.1115; Found: 315.1116.

NBoc tert-Butyl 6-chloro-1-ethyl-2-oxoindolin-3-ylidene-carbamate (2h):

o bright yellow solid, 48% yield. m.p.:141.2-142.6 C. 'H NMR (300 MHz,

Cl NEt CDCl3) 6 7.64-7.47 (m, 1H), 7.04 (d, /= 8.0 Hz, 1H), 6.84 (d, /= 1.7 Hz,
1H), 3.71 (q, J = 7.0 Hz, 2H), 1.60 (s, 9H), 1.26 (t, J = 7.2 Hz, 3H). 13C

NMR (75 MHz, CDCls) 8 160.15, 156.75, 152.13, 148.16, 141.34, 125.32, 123.34, 117.75,
110.05, 83.62, 35.03, 27.91, 12.40. HRMS (ESI) Calcd for C;5H;7;CIN,O3Na" [M+Na]*

331.0820 (35C1), 333.0790 (’Cl); Found: 331.00815 (35C1), 333.0800 (*’Cl).

NBoc tert-Butyl 6-bromo-1-ethyl-2-oxoindolin-3-ylidene- carbamate (2i):

o bright yellow solid, 43% yield. m.p.:152.3-155.5°C. "H NMR (300 MHz,

Br NEt CDCl3) 6 7.49 (d, J= 8.1 Hz, 1H), 7.23 (d, J = 8.0 Hz, 1H), 7.02 (s, 1H),
3.72 (g, J = 7.2 Hz, 2H), 1.61 (s, 9H), 1.28 (t, /= 7.3 Hz, 3H). 13C NMR

(75 MHz, CDCls) 6 160.21, 156.77, 152.37, 148.11, 129.82, 126.39, 125.47, 118.33, 112.89,



83.74, 35.07, 27.97, 12.45. HRMS (ESI) Caled for C,sH,,BrN,O;Na* [M+Na]* 375.0315
(°Br), 377.0294 (*'Br); Found: 375.0313 ("Br), 377.0296 (*'Br).

NBoc tert-Butyl 7-chloro-1-ethyl-2-oxoindolin-3-ylidene-carbamate (2j): yellow
solid, 53% yield. m.p.:140.2- 142.2°C. '"H NMR (300 MHz, CDCls) 6 7.57 (d,
N J=17.4Hz, 1H), 7.40 (dd, J= 8.2, 1.2 Hz, 1H), 7.01 (t, /= 7.8 Hz, 1H), 4.13

(g, J=17.2 Hz, 2H), 1.62 (s, 9H), 1.33 (t, J= 7.1 Hz, 3H). 3C NMR (75 MHz,

CDCl;) 6 160.14, 157.28, 152.40, 143.03, 137.43, 124.11, 122.89, 122.39, 116.22, 83.77,
36.81, 27.96, 14.71. HRMS (ESI) Calcd for C;sH;;CIN,O;Na* [M+Na]" 331.0820 (3°Cl),

333.0790 (37Cl); Found: 331.0820 (33Cl), 333.0807 (*’Cl).

tert-Butyl  7-bromo-1-ethyl-2-oxoindolin-3-ylidene-carbamate  (2k):

NBoc
yellow solid, 63% yield. m.p.:137.5-139.3 °C. 'H NMR (300 MHz, CDCl;) &
'\!Et 7.68-7.54 (m, 2H), 6.95 (t, J = 7.8 Hz, 1H), 4.18 (q, J = 7.1 Hz, 2H), 1.63 (s,
Br

9H), 1.33 (t, J = 7.1 Hz, 3H). 3C NMR (75 MHz, CDCLy) & 160.10, 157.46,
152.30, 144.52, 140.76, 124.41, 123.40, 122.70, 103.02, 83.72, 36.39, 27.95, 14.69. HRMS
(ESI) Caled for C,sH;;BrN,O;Na* [M+Na]* 375.0315 (Br), 377.0294 (*'Br); Found:
375.0303 (Br), 377.0289 (*!Br).

NB tert-Butyl  1-ethyl-7-methyl-2-oxoindolin-3-ylidene-carbamate  (2I):
oC

yellow solid, 56% yield. m.p.:173.2-175.5°C. '"H NMR (300 MHz, CDCl;) 6
N 7.50 (d, J=7.5 Hz, 1H), 7.21 (d, J = 7.7 Hz, 1H), 6.96 (t, J = 7.6 Hz, 1H),

\

Et
3.95 (q, J = 7.1 Hz, 2H), 2.49 (s, 3H), 1.62 (s, 9H), 1.29 (t, J = 7.1 Hz,

3H)."*C NMR (75 MHz, CDCl3) & 160.70, 157.93, 153.49, 145.08, 139.32, 123.25, 122.40,
120.46, 120.32, 83.27, 36.69, 27.95, 18.58, 14.61. HRMS (ESI) Calcd for C;cH»yN,O3Na*
[M+Na]* 311.1366; Found: 375.1363.

NBoc tert-Butyl1-ethyl-2-oxo0-7-(trifluoromethyl)indolin-3-ylidenecarbamate

o (2m): bright yellow solid, 69% yield. m.p.:133.3-135.2°C."H NMR (300

N\Et MHz, CDCls) & 7.84 (d, J = 7.4 Hz, 1H), 7.75 (dt, J = 8.2 Hz, 1.0 Hz, 1H),
CF3



7.16 (t,J=7.8 Hz, 1H), 3.95 (q, J= 7.0 Hz, 2H), 1.61 (s, 9H), 1.24 (t, /= 7.0 Hz, 3H)."3C
NMR (75 MHz, CDCls) 6 159.98, 157.87, 151.41, 145.09, 135.53 (q, /= 6.0 Hz), 132.72 (q,
J=6.0Hz), 127.57,122.91 (q,J = 270.0 Hz ), 122.70, 113.67 (q, /= 33.0 Hz ), 83.85, 37.80
(q,J=4.5.0Hz), 27.93, 12.89 (q, J = 3.0 Hz). "°F NMR (376 MHz, CDCl;) 6 -56.26. HRMS
(ESI) Calcd for C¢H;7F;N,O3sNa* [M+Na]" 365.1083; Found: 365.1078.

tert-Butyl 1-ethyl-5,7-dimethyl-2-oxoindolin-3-ylidene-carbamate (2n):

Red solid, 54% yield. m.p.:154.3-155.6 “C. 'H NMR (300 MHz, CDCl3) &

N 7.31 (s, 1H), 7.02 (s, 1H), 3.92 (q, J = 6.9 Hz, 2H), 2.44 (s, 3H), 2.25 (s,

3H), 1.61 (s, 9H), 1.27 (t, J = 7.2 Hz, 3H). 3*C NMR (75 MHz, CDCl;) 6

160.75, 158.08, 153.77, 142.84, 139.84, 132.82, 122.86, 120.49, 120.22, 83.15, 36.65, 27.98,

20.38, 18.40, 14.52. HRMS (ESI) Calcd for C;7H;,N,0O3;Na* [M+Na]® 325.1523; Found:
325.1516.

tert-Butyl 1-methyl-2-oxoindolin-3-ylidene-carbamate (20): 'H NMR (300

%O MHz, CDCl3) § 7.61 (d, J = 7.4 Hz, 1H), 7.48 (td, J= 7.8, 1.3 Hz, 1H), 7.08 (t,
N J=17.6Hz, 1H), 6.83 (d, J= 7.9 Hz, 1H), 3.19 (s, 3H), 1.61 (s, 9H).

tert-Butyl 1-benzyl-2-oxoindolin-3-ylidenecarbamate (2p): 'H NMR (300
%O MHz, CDCls) & 7.65 (d, J = 5.4 Hz, 1H), 7.43-7.27 (m, 6H), 7.06 (t, J = 7.5
N Hz, 1H), 6.71 (d, J= 7.8 Hz, 1H), 4.90 (s, 2H), 1.65 (s, 9H).

NBoc tert-Butyl3-(tert-butoxycarbonyl)imino-2-oxoindoline-1-carboxylate (2q):

% o 'HNMR (300 MHz, CDCLy) § 7.92 (d, J = 8.3 Hz, 1H), 7.74 (d, /= 7.6 Hz,
N 1H), 7.56 (t, J = 7.9 Hz, 1H), 7.24 (d, J= 9.1 Hz, 1H), 1.63 (s, 9H), 1.62 (s,

9H).

tert-Butyl 2-oxoindolin-3-ylidenecarbamate (2r)

%O 'H NMR (300 MHz, CDCly) § 9.27 (s, 1H), 7.55 (s, 1H), 7.39 (t, J= 7.7 Hz,
N
H



1H), 7.02 (t,J= 7.6 Hz, 1H), 6.87 (d, J= 7.9 Hz, 1H), 1.60 (s, 9H).

2.3 General procedure of enantioselective Friedel-Crafts reaction of 5-amino-isoxazole 1
with N-Boc isatin ketimine 2

R!

/N\
o
>j\ PA4 (5 mol%) BOCHN:L<
AN \ 2
— TTHE, 30°C RY %o N
=
4 N
|
R4

3
5-Amino-isoxazole 1 (0.10 mmol), N-Boc isatinketimine 2 (0.15 mmol) andPA4 (3 mg, 5
mol%) were dissolved in THF (1mL) in a flame-dried vial equipped with a magnetic stirring
bar.The reaction mixture was stirred at -30 °C until no starting material was detected by TLC.
The mixture was subjected to chromatography (silica gel, petroleum ether/EtOAc = 5:1) to

afford the desired product 3.

tert-butyl  (S)-(1-ethyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-2-

Ph N
BocHNL<O oxoindolin-3-yl)carbamate (3aa): white solid, m.p.:196.5-199.7 “C, 99%
oNHEt yield, ee = 98% HPLC condition: Chiralcel OD-H (isopropyl
N
Et alcohol/n-hexane: 10/90, 1.0 mL/min., tpajor= 14.443 min., tyinor =

10.286 min.). [a]p*® = -182.7 (¢ 1.0,CH,Cl,). '"H NMR (300 MHz, CDCl;) & 7.18-7.07 (m,
1H), 7.00 (q, J = 7.5 Hz, 3H), 6.79 (d, J = 7.2 Hz, 2H), 6.71 (d, J = 7.8 Hz, 1H), 6.66 (s, 1H),
6.53 (d, J= 7.4 Hz, 1H), 6.33 (t, /= 7.5 Hz, 1H), 5.28 (d, /= 4.5 Hz, 1H), 3.92 (dq, J = 14.5,
7.2 Hz, 1H), 3.58 (dd, J = 15.0, 8.0 Hz, 1H), 3.46 (ddt, J=9.2, 7.3, 3.6 Hz, 2H), 1.38-1.26 (m,
6H), 1.14 (s, 9H). *C NMR (75 MHz, CDCl;) & 176.49, 168.65, 162.87, 153.79, 142.26,
129.88, 128.69, 128.34, 127.93, 127.50, 127.16, 124.89, 122.11, 107.61, 85.18, 80.49, 59.64,
37.74, 34.97, 27.88, 15.46, 12.56. HRMS (ESI) Calcd for CycH;,N4O,H* [M+H]" 463.2340;
Found: 463.2338.

tert-butyl
(S)-(1-ethyl-3-(5-(ethylamino)-3-(4-fluorophenyl)isoxazol-

4-yl)-2-oxoindolin-3-yl)carbamate = (3ba): white solid, m.p.:




80.4-84.8 C, 98% yield, ee = 96%, HPLC condition: Chiralpak IC-H (ethanol/n-hexane:
10/90, 1.0 mL/min, ty,jor= 55.472 min., tyiner = 9.194 min.). [a]p?® = -177.0(c 1.0, CH,CL,). 'H
NMR (300 MHz, CDCl3) 6 7.08 (td, J = 7.8, 1.4 Hz, 1H), 6.83-6.61 (m, 6H), 6.54 (d, J=7.3
Hz, 1H), 6.44 (t, J = 7.5 Hz, 1H), 5.26 (s, 1H), 3.91 (dt, J = 14.3, 7.1 Hz, 1H), 3.55 (d, J =
12.6 Hz, 1H), 3.52-3.40 (m, 2H), 1.32 (td, J = 7.2, 3.1 Hz, 6H), 1.15 (s, 9H). 13C NMR (75
MHz, CDCl5) 6 176.47, 168.73, 162.55(d,J = 246.0 Hz), 161.98, 153.75, 142.32, 130.10 (d, J
= 8.3 Hz), 128.86, 127.15, 125.95 (d, J = 3.8 Hz), 124.94, 122.10, 114.59 (d, J = 21.8 Hz),
107.76, 85.21, 80.62, 59.57, 37.75, 35.01, 27.89, 15.45, 12.59. '’F NMR (376 MHz, CDCl;) 6
-113.46. HRMS (ESI) Calcd for C,sHyoFN4,O4H" [M+H]* 481.2246; Found: 481.2246.

tert-butyl (S)-(3-(3-(4-chlorophenyl)-5-(ethyl-amino)isoxazol-4-yl)-
1-ethyl-2-oxoindolin-3-yl)carbamate (3ca): white solid, m.p.:
91.9-93.6 C, 99% yield, ee = 98%, HPLC condition: ChiralpakIC-H

(ethanol/n-hexane : 20/80, 1.0 mL/min, tyujo= 22.466 min, tyine =

5.667 min). [o]p? = -143.1(c 1.0,CH,CL).'H NMR (300 MHz, CDCl;)
§7.10 (td, J= 7.7, 1.4 Hz, 1H), 6.96 (d, J = 8.5 Hz, 2H), 6.80-6.62 (m, 4H), 6.53 (dd, J = 7.4,

1.4 Hz, 1H), 6.43 (t, J= 7.5 Hz, 1H), 5.27 (s, 1H), 3.90 (dt, J = 14.4, 7.2 Hz, 1H), 3.55 (d, J =

13.9 Hz, 1H), 3.46 (qdd, J = 7.2, 5.6, 2.0 Hz, 2H), 1.31 (td, J= 7.2, 3.9 Hz, 6H), 1.14 (s, 9H).

13C NMR (75 MHz, CDCl;) & 176.40, 168.74, 161.83, 153.75, 142.32, 134.18, 129.57, 128.84,
128.42, 127.70, 127.16, 124.95, 122.14, 107.76, 85.26, 80.64, 59.52, 37.76, 35.01, 27.88,

15.44, 12.58. HRMS (ESI) Caled for CagHaoCINGO4H™ [M+H]* 497.1950 (35Cl), 499.1921

(¥Cl); Found: 497.1956 (35Cl), 499.1930 (*’Cl).

tert-butyl (S)-(3-(3-(3-chlorophenyl)-5-(ethylamino)isoxazol-4-yl)-1-
ethyl-2-oxoindolin-3-yl)carbamate  (3da): white solid, m.p.:
185.4-187.9 °C, 97% yield, ee = 99%, HPLC condition: Chiralpak
AD-H (n-hexane/isopropyl alcohol: 50/50, 0.6 mL/min, tpae= 9.820
min., tpinor = 18.028 min.). [a]p?® = -166.2(c 1.0,CH,Cl,)."H NMR (300

MHz, CDCl3) § 7.14-7.03 (m, 2H), 6.99 (t, J = 7.8 Hz, 1H), 6.88-6.77
(m, 2H), 6.77-6.69 (m, 1H), 6.61-6.50 (m, 2H), 6.38 (t, J = 7.5 Hz, 1H), 5.28 (s, 1H), 3.96 (dd,



J=14.2,7.2 Hz, 1H), 3.54 (d, J= 6.0 Hz, 1H), 3.48 (ddt, J=9.3, 7.3, 3.6 Hz, 2H), 1.34 (t, J =
7.2 Hz, 6H), 1.15 (s, 9H). *C NMR (75 MHz, CDCl;) & 176.35, 168.88, 161.54, 153.80,
142.32, 133.37, 131.62, 129.31, 128.80, 128.62, 128.38, 126.83, 126.39, 124.37, 121.99,
107.82, 85.25, 80.69, 59.51, 37.81, 35.01, 27.89, 15.47, 12.67. HRMS (ESI) Calcd for
Cr6HaoCIN,ONa* [M+Na]* 519.1770 (3Cl), 521.1740 ('Cl); Found: 519.1776 (3Cl),
521.1758 ('Cl).

tert-butyl (S)-(3-(3-(4-bromophenyl)-5-(ethyl-amino)isoxazol-4-yl)-
1-ethyl-2-oxoindolin-3-yl)carbamate (3ea): white solid, m.p.:
155.9-158.1 C, 95% yield, ee = 97%, HPLC condition: Chiralpak
IC-H (ethanol/n-hexane: 20/80, 1.0 mL/min, tpyjo,= 23.127 min., tminor

= 5.840 min.). [0]p2 = -124.3(c 1.0,CH,Cl,). 'H NMR (300 MHz,
CDCls) § 7.17 -7.07 (m, 3H), 6.69 (dd, J = 25.3, 8.0 Hz, 4H), 6.53 (dd, J = 7.5, 1.4 Hz, 1H),
6.43 (td, J=7.5, 0.9 Hz, 1H), 5.24 (s, 1H), 3.90 (dt, J = 14.5, 7.2 Hz, 1H), 3.68-3.53 (m, 1H),
3.47 (qdd, J=7.2, 5.6, 1.9 Hz, 2H), 1.31 (dt, J = 7.2, 3.6 Hz, 6H), 1.15 (s, 9H). 3C NMR (75
MHz, CDCLy) & 176.39, 168.76, 161.86, 153.74, 142.32, 130.66, 129.85, 128.90, 128.84,
127.14, 124.97, 122.46, 122.21, 107.78, 85.28, 80.66, 59.53, 37.78, 35.02, 27.90, 15.45, 12.60.
HRMS(ESI) Caled for CagHaoCIN,O,H* [M+H]* 541.1445 (™Br), 543.1424 (3'Br); Found:
541.1435 ("Br), 543.1424 (*1Br).

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(4-methoxyphenyl)
isoxazol-4-yl)-2-oxoindolin-3-yl)carbamate (3fa): white solid,
m.p.: 66.1-69.5°C,99% yield, ee = 91%, HPLC condition: Chiralpak
AD-H (ethanol/n-hexane: 10/90, 1.0 mL/min, tp.= 11.717 min.,,

tminor = 9.765 min.). [o]p? = -129.1(c 1.0, CH,Cl,). '"H NMR (300
MHz, CDCls) § 7.06 (td, J = 7.7, 1.3 Hz, 1H), 6.74 (t, J = 7.7 Hz, 3H), 6.63-6.48 (m, 4H),
6.4 (t,J= 7.5 Hz, 1H), 5.25 (s, 1H), 3.92 (dq, J = 14.4, 7.6 Hz, 1H), 3.75 (s, 3H), 3.57 (dd, J
=13.9, 7.0 Hz, 1H), 3.45 (tt, J= 8.7, 6.4 Hz, 2H), 1.31 (td, J = 7.2, 3.4 Hz, 6H), 1.15 (s, 9H).
13C NMR (75 MHz, CDCl3) & 176.54, 168.55, 162.65, 159.47, 153.79, 142.33, 129.60, 128.70,
127.34, 125.02, 122.17, 122.12, 113.22, 107.70, 85.18, 80.49, 59.71, 55.24, 37.72, 35.00,



27.92, 15.46, 12.58. HRMS (ESI) Calcd for C,;H3,N4,OsNa™ [M+Na]® 515.2265; Found:
515.2266.

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(furan-2-yl)isoxazol-4-yl)-
2-oxoindolin-3-yl)carbamate (3ga): white solid, m.p.: 174.5-175.9 C,
99% yield, ee=95%, HPLC condition: ChiralpakIC-H (ethanol/n-hexane:
10/90, 1.0 mL/min, tpso= 34.650 min., tyinor = 15.982 min.). [a]p?® =

-179.6(c 1.0,CH,Cly). 'H NMR (300 MHz, CDCl;) 8 7.16 (td, J = 7.6,
1.5 Hz, 1H), 6.96 (s, 1H), 6.81 (d, J = 7.8 Hz, 1H), 6.77 (d, J = 7.2 Hz, 1H), 6.70 (t, J = 7.4
Hz, 1H), 6.43 (s, 1H), 6.34 (d, J = 3.3 Hz, 1H), 6.18 (dd, J = 3.3, 1.8 Hz, 1H), 5.38 (s, 1H),
3.90 (dq,J=14.3,7.1 Hz, 1H), 3.61 (s, 1H), 3.49-3.34 (m, 2H), 1.28 (td, /= 7.3, 5.2 Hz, 6H),
1.18 (s, 9H). 3C NMR (75 MHz, CDCl;) § 176.21, 168.56, 154.23, 153.79, 143.93, 142.55,
142.23, 128.63, 127.88, 123.44, 122.57, 111.41, 110.25, 108.08, 85.30, 80.56, 59.45, 37.74,
35.09, 27.95, 15.36, 12.44. HRMS (ESI) Calcd for C4HsN,OsNa®™ [M+Na]® 475.1952;
Found: 475.1938.

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(thiophen-2-yl)isoxazol-4-
yl)-2-oxoindolin-3-yl)carbamate = (3ha):  white  solid, m.p.:
185.3-186.4 °C, 99% yield, ee=96%, HPLC condition: ChiralpakIC-H

(ethanol/n-hexane: 10/90, 1.0 mL/min, tpujo= 54.456 min., tyiner =

20.822 min.). [o]p2 = -160.2(c 1.0, CH,CL). 'H NMR (300 MHz,
CDCLy) & 7.21-7.09 (m, 2H), 6.79 (d, J = 8.1 Hz, 2H), 6.72 (dd, J = 5.1, 3.6 Hz, 1H),
6.67-6.54 (m, 2H), 6.24 (s, 1H), 5.31 (s, 1H), 3.91 (dq, J = 14.5, 7.2 Hz, 1H), 3.59 (dd, J =
14.1, 7.3 Hz, 1H), 3.41 (tt, J = 7.9, 6.5 Hz, 2H), 1.35-1.24 (m, 6H), 1.17 (s, 9H). 3C NMR (75
MHz, CDCly) § 176.22, 168.57, 156.86, 153.76, 142.40, 129.05, 128.97, 128.91, 127.49,
127.00, 126.80, 124.57, 122.24, 108.01, 85.48, 80.57, 59.63, 37.69, 35.06, 27.94, 15.35, 12.53.
HRMS (ESI) Caled for Co4H,sN404SNa* [M+Na]* 491.1723; Found: 491.1723.

iPre N tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-isopropylisoxazol-4-yl)-2-

R

BocHN |~ o oxoindolin-3-yl)carbamate (3ia): white solid, m.p.:166.1-168.9 C, 99%

oNHEt yield, ee=53%, HPLC condition: ChiralpakIC-H (ethanol/n-hexane:
N

\

Et



20/80, 1.0 mL/min, tyajo= 12.161 min., tpinor = 4.797 min.). [a]p? = -124.0(c 1.0,CH,CL,).'H
NMR (300 MHz, CDCLy) & 7.45-7.29 (m, 2H), 7.08 (t, J = 7.3 Hz, 1H), 6.86 (d, J = 7.8 Hz,
1H), 6.18 (t, J = 5.7 Hz, 1H), 5.30 (s, 1H), 3.90 (dd, J = 14.2, 7.2 Hz, 1H), 3.62-3.44 (m, 1H),
3.44-3.29 (m, 2H), 2.15 (p, J = 6.9 Hz, 1H), 1.26 (dt, J = 7.2, 3.6 Hz, 6H), 1.20 (s, 9H), 1.08
(d, J = 6.8 Hz, 3H), 0.66 (d, J = 6.8 Hz, 3H). >C NMR (75 MHz, CDCl;) 5 176.71, 168.36,
167.32, 153.83, 143.27, 129.72, 128.35, 124.65, 122.03, 108.48, 83.49, 80.70, 59.94, 37.75,
34.97, 27.97, 25.84, 22.58, 20.81, 15.46, 12.46. HRMS (ESI) Calcd for C,3H3,N4O4Na*
[M+Na]*451.2316; Found: 451.2317.

N tert-butyl  (S)-(1-ethyl-3-(5-(ethylamino)-3-methyl-isoxazol-4-yl)-2-

= N\

BocHN | o oxoindolin-3-yl)carbamate (3ja): white solid, m.p.:146.2-148.3 C, 99%

oNHEL yield, ee=69%, HPLC condition: ChiralpakIC-H (ethanol/n-hexane:
N

\

Et 10/90, 1.0 mL/min, tyajo= 33.854 min., tyinor = 11.829 min.). [a]p® =
-179.2(c 1.0, CH,CL). 'H NMR (300 MHz, Chloroform-d) & 7.34 (td, J = 6.9, 6.3, 1.5 Hz,
2H), 7.07 (t, J = 7.5 Hz, 1H), 6.86 (d, J = 7.7 Hz, 1H), 6.13 (s, 1H), 5.34 (s, 1H), 3.83 (dq, J =
14.4, 7.2 Hz, 1H), 3.55 (s, 1H), 3.36 (dtd, J = 13.0, 7.2, 2.6 Hz, 2H), 1.45 (s, 3H), 1.29-1.22
(m, 6H), 1.19 (s, 9H). 3C NMR (75 MHz, CDCl;) § 176.32, 168.32, 158.52, 153.84, 142.84,
129.59, 128.41, 124.88, 122.07, 108.45, 84.66, 80.71, 59.71, 37.68, 35.01, 27.94, 15.44, 12.49,
12.30. HRMS (ESI) Caled for Cy;HasN4O,Na* [M+Na]* 423.2203: Found: 423.2006.

Phe _N tert-butyl (S)-(1-ethyl-3-(5-(methylamino)-3-phenylisoxazol-4-yl)-2-
BOCHN&\\/\\O oxoindolin-3-yl)carbamate (3ka): white solid, m.p.:173.3-174.8 C,
oNAMe 9904 vield, ee=98%, HPLC  condition:  ChiralpakAD-H

NEt (ethanol/n-hexane: 10/90, 1.0 mL/min, tpaje= 7.223 min., tyinor = 9.699

min.). [a]p?® = -170.3(c 1.0, CH,Cl,). '"H NMR (300 MHz, Chloroform-d) & 7.12 (t, J = 7.5
Hz, 1H), 7.05-6.89 (m, 3H), 6.80 (d, J = 5.0 Hz, 1H), 6.76 — 6.65 (m, 3H), 6.49 (dd, J = 7.5,
1.3 Hz, 1H), 6.31 (td, J = 7.6, 1.0 Hz, 1H), 5.31 (s, 1H), 3.94 (dq, J = 14.4, 7.2 Hz, 1H), 3.54
(s, 1H), 3.10 (d, J = 5.1 Hz, 3H), 1.32 (t, J = 7.2 Hz, 3H), 1.14 (s, 9H). 13C NMR (75 MHz,
CDCly) 6 176.60, 169.28, 163.00, 153.78, 142.19, 129.81, 128.68, 128.24, 127.91, 127.49,
127.01, 124.82, 122.14, 107.61, 85.15, 80.60, 59.64, 34.96, 29.28, 27.87, 12.60. HRMS (ESI)



Calcd for C,5sHysN4O4Na™ [M+Na]* 471.2003; Found: 471.2011.

Phe _N tert-butyl (S)-(3-(5-(benzylamino)-3-phenylisoxazol-4-yl)-1-ethyl-2-

R

BocHN = O oxoindolin-3-yl)carbamate (31a): white solid, m.p.:159.5-161.4 C, 99%

oNHBn yield, ee=88%, HPLC condition: Chiralcel OD-H (ethanol/n-hexane :

NEt 10/90, 1.0 mL/min, tyjo= 12.063 min., tminer = 9.939 min.). [a]p?° =
-148.9(c 1.0, CH,Cl,). "H NMR (300 MHz, Chloroform-d) & 7.47-7.34 (m, 4H), 7.34-7.26 (m,
1H), 7.24-7.17 (m, 1H), 7.14 (t, J = 7.5 Hz, 1H), 7.06-6.93 (m, 3H), 6.79 (d, J = 7.2 Hz, 2H),
6.71 (d, J=17.8 Hz, 1H), 6.52 (dd, J = 7.5, 1.3 Hz, 1H), 6.33 (td, J = 7.6, 0.9 Hz, 1H), 5.31 (s,
1H), 4.72-4.52 (m, 2H), 3.90 (dt, J = 14.4, 7.2 Hz, 1H), 3.59 (s, 1H), 1.31 (t,J= 7.2 Hz, 3H),
1.16 (s, 9H). 3C NMR (75 MHz, CDCl;) § 176.47, 168.31, 162.95, 153.69, 142.22, 138.17,
129.68, 128.77, 128.68, 128.31, 128.01, 127.54, 127.48, 126.95, 124.91, 122.17, 107.70,
85.96, 80.49, 59.56, 46.73, 35.02, 27.92, 12.54. HRMS (ESI) Calcd for C;;H3,N4O4Na*

[M+Na]" 547.2316; Found: 547.2332.

Phe N tert-butyl (S)-(3-(5-(allylamino)-3-phenylisoxazol-4-yl)-1-ethyl-2-
BocHN\\\\E%O oxoindolin-3-yl)carbamate (3ma): white solid, m.p.:73.2-79.5 C,

| HN‘\: 99% yield, ee=96%, HPLC condition: ChiralpakAD-H

N

Et (ethanol/n-hexane: 10/90, 1.0 mL/min, ty,o= 7.263 min., tminor =
9.312 min.). [a]p?® = -164.7 (¢ 1.0, CH,Cl,). "H NMR (300 MHz, CDCl;) 8 7.13 (t, /= 7.5 Hz,
1H), 7.00 (ddd, J = 10.1, 8.3, 6.9 Hz, 3H), 6.92 (t, J = 5.7 Hz, 1H), 6.77 (d, J = 7.3 Hz, 2H),
6.72 (d,J=7.8 Hz, 1H), 6.52 (dd, /= 7.5, 1.3 Hz, 1H), 6.33 (t, /= 7.5 Hz, 1H), 6.00 (ddt, J =
17.2,10.5, 5.3 Hz, 1H), 5.43-5.29 (m, 2H), 5.23 (dd, /= 10.3, 1.5 Hz, 1H), 4.07 (t, /= 5.7 Hz,
2H), 3.93 (dq, J = 14.4, 7.3 Hz, 1H), 3.68-3.42 (m, 1H), 1.32 (t, /= 7.2 Hz, 3H), 1.15 (s, 9H).
BBC NMR (75 MHz, CDCl;) 6 176.50, 168.39, 162.96, 153.75, 142.22, 134.05, 129.72, 128.74,
128.28, 127.97, 127.52, 126.99, 124.88, 122.15, 116.52, 107.65, 85.64, 80.55, 59.58, 45.07,
34.99, 27.89, 12.58. HRMS (ESI) Calcd for C,;H;3;0N4O.H" [M+H]* 475.2340; Found:

475.2352.



Phe _N tert-butyl (S)-(5-chloro-1-ethyl-3-(5-(ethylamino)-3-phenyl-
BocHNL<O isoxazol-4-yl)-2-oxoindolin-3-yl)carbamate (3ab): white solid,

oNHEt m.p.: 200.2-202.4 T ,92% yield, ee=95%, HPLC condition:

Cl

N

\

Et Chiralpak IC-H (ethanol/n-hexane: 10/90, 1.0 mL/min, tpae=

26.048 min., tyiner = 10.072 min.). [a]p?® =-208.3 (¢ 1.0,CH,Cl,). '"H NMR (300 MHz, CDCl3)
0 7.20 (t, J=7.5 Hz, 1H), 7.06 (t, J= 7.5 Hz, 2H), 6.96 (dd, J = 8.3, 2.1 Hz, 1H), 6.84 (t, J =

5.7 Hz, 1H), 6.76 (d, J= 7.0 Hz, 2H), 6.63 (d, J = 8.3 Hz, 1H), 6.45 (d, J = 2.1 Hz, 1H), 5.33

(s, 1H), 3.90 (dd, J = 14.5, 7.3 Hz, 1H), 3.68 — 3.40 (m, 3H), 1.33 (dt, J = 14.7, 7.3 Hz, 6H),

1.19 (s, 9H). 3C NMR (75 MHz, CDCl;) § 176.23, 168.72, 162.68, 153.62, 140.94, 129.56,

128.74, 128.67, 127.96, 127.73, 127.59, 125.79, 108.62, 84.46, 80.83, 59.57, 37.78, 35.14,

27.95, 15.47, 12.43. HRMS (ESI) Calcd for CysHy9CIN4O4Na* [M+Na]* 519.1770 (33Cl),

521.1740 (*’Cl); Found: 519.1772 (3*Cl), 521.1748 (*’Cl).

tert-butyl (S)-(5-bromo-1-ethyl-3-(5-(ethylamino)-3-phenyl-

Ph /N\
BocHN | 0 isoxazol-4-yl)-2-oxoindolin-3-yl)carbamate (3ac): white solid,
Br
oNHEt mp.: 185.1-187.6  C ,99% yield, ee=97%, HPLC condition:
N
Et Chiralpak IC-H (ethanol/n-hexane: 10/90, 1.0 mL/min., tpjor=

27.962 min., tminor = 9.839 min.). [o]p2 = -203.6(c 1.0,CH,Cl,)."H NMR (300 MHz, CDCl;) &
7.22 (t, J = 7.5 Hz, 1H), 7.16-7.02 (m, 3H), 6.83 (t, J = 5.8 Hz, 1H), 6.77 (d, J = 7.3 Hz, 2H),
6.63-6.55 (m, 2H), 5.30 (s, 1H), 3.89 (dq, J = 14.9, 7.4, 7.0 Hz, 1H), 3.67-3.35 (m, 3H), 1.33
(dt, J = 14.8, 7.3 Hz, 6H), 1.20 (s, 9H). '*C NMR (75 MHz, CDCLy) 5 176.15, 168.74, 162.70,
153.61, 141.46, 131.66, 129.50, 128.90, 128.84, 128.61, 127.93, 127.67, 115.14, 109.12,
84.47, 80.88, 59.54, 37.81, 35.14, 27.97, 15.49, 12.43. HRMS (ESI) Calcd for
CogHooBrN,O;Nat [M+Na]*563.1264 ("Br), 565.1244 (3'Br); Found: 563.1274 ("Br),
565.1249 (*'Br).

Phe N tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-
BocHNL<O 5-methyl-2-oxoindolin-3-yl)carbamate (3ad): white solid, m.p.:

oNHEt 208.7-210.5 °C, 88% yield, ee=98%, HPLC condition: Chiralpak
N

\

Et IC-H (ethanol/n-hexane: 10/90, 1.0 mL/min., tpuio= 56.086 min., tyiner



= 10.785 min.). [a]p2° = -207.0 (¢ 1.0, CH,CL,). 'H NMR (300 MHz, CDCl3) § 7.12 (t, J = 7.4
Hz, 1H), 7.00 (t, J = 7.5 Hz, 2H), 6.80 (dt, J = 12.5, 5.9 Hz, 4H), 6.60 (d, J = 7.9 Hz, 1H),
6.30 (s, 1H), 5.24 (s, 1H), 3.90 (dq, J = 15.1, 7.7 Hz, 1H), 3.69-3.30 (m, 3H), 1.79 (s, 3H),
1.32 (q, J = 7.3 Hz, 6H), 1.15 (s, 9H). 3C NMR (75 MHz, CDCl;) § 176.40, 168.70, 162.90,
153.84, 139.98, 131.68, 130.03, 129.02, 128.10, 127.99, 127.26, 126.97, 126.15, 107.44,
85.24, 80.46, 59.67, 37.72, 34.97, 27.89, 20.47, 15.46, 12.58. HRMS (ESI) Calcd for
C7H3:N,0,Na* [M+Na]*499.2316; Found: 499.2323.

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)

Ph
BocHN | 0 -5-methoxy-2-oxoindolin-3-yl)carbamate (3ae): white solid,

MeO
oNHEt 'm p.:196.9- 198.0°C, 99% vyield, ee=96%, HPLC condition:

N
Et ChiralpakIC-H (ethanol/n-hexane: 10/90, 1.0 mL/min., tpnsjor=

35.568 min., tyinor = 16.175 min.). [a]p?® = -189.7(c 1.0, CH,Cl,). '"H NMR (300 MHz, CDCl3)
8715 (t,J=7.4 Hz, 1H), 7.02 (t, J= 7.6 Hz, 2H), 6.84 (s, 1H), 6.79 (d, /= 7.2 Hz, 2H), 6.63
(d, J=8.5 Hz, 1H), 6.55 (dd, J= 8.5, 2.5 Hz, 1H), 6.13 (d, /= 2.4 Hz, 1H), 5.25 (s, 1H), 3.91
(dq, J = 14.1, 6.3 Hz, 1H), 3.65-3.41 (m, 3H), 3.38 (s, 3H), 1.37-1.28 (m, 6H), 1.16 (s, 9H).
BC NMR (75 MHz, CDCl;) 6 176.18, 168.77, 162.76, 155.45, 153.77, 135.80, 130.05, 128.31,
128.17, 127.85, 127.43, 113.97, 111.51, 108.27, 85.17, 80.59, 59.92, 55.12, 37.75, 35.04,
27.93, 15.48, 12.62. HRMS (ESI) Calcd for C,;H3,N4,OsNa™ [M+Na]" 515.2265; Found:

515.2267.
Phe N tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)
BocHN [ 0o -5-nitro-2-oxoindolin-3-yl)carbamate (3af): white solid, m.p.:
O5N o
oNHEt  196.5-198.7 °C ,94% yield, ee=92%, HPLC condition: Chiralpak
N
Et OD-H (ethanol/n-hexane: 10/90, 1.0 mL/min, tyjo= 7.392 min.,

tminor = 9.836 min.). [a]p2’ = -300.4(c 1.0, CH,Cl,). 'H NMR (300 MHz, CDCLy) § 7.95 (dd, J
=8.7,2.3 Hz, 1H), 7.30 (d, J = 2.0 Hz, 1H), 7.07 (t, J = 7.4 Hz, 1H), 6.97 (t, J = 7.3 Hz, 2H),
6.85 (t, J = 5.6 Hz, 1H), 6.79 (d, J = 8.7 Hz, 1H), 6.71 (d, J = 6.9 Hz, 2H), 5.43 (s, 1H),
4.04-3.82 (m, 1H), 3.82-3.61 (m, 1H), 3.52 (dtd, J = 12.6, 7.0, 3.4 Hz, 2H), 1.40-1.31 (m, 6H),
1.24 (s, 9H). 3C NMR (75 MHz, CDCls) § 176.87, 168.78, 162.40, 153.52, 147.75, 142.73,



129.61, 128.11, 127.92, 127.52, 125.89, 121.18, 107.32, 83.47, 81.21, 59.10, 37.86, 35.59,
27.99, 15.49, 12.36. HRMS (ESI) Calcd for C,sHpoNsOgNa®™ [M+Na]® 530.2010; Found:

530.2038.
Bh tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-
BocHN [ O 6-fluoro-2-oxoindolin-3-yl)carbamate (3ag): white solid, m.p.:
oNHEt 190.1-192.4 °C, 98% yield, ee=98%, HPLC condition: Chiralpak
F N

Et IC-H (ethanol/n-hexane: 30/70, 1.0 mL/min., t o= 20.179 min.,
tminor = 4.973 min). [a]p?® = -172.3(c 1.0, CH,Cl,). '"H NMR (300 MHz, CDCl;) § 7.24 -7.15
(m, 1H), 7.04 (t, J= 7.6 Hz, 2H), 6.75 (d, /= 6.8 Hz, 3H), 6.46 (dd, /= 9.0, 2.3 Hz, 1H), 6.41
(dd, J=8.3, 5.4 Hz, 1H), 5.96 (ddd, J = 9.5, 8.2, 2.3 Hz, 1H), 5.29 (s, 1H), 3.90 (dd, J = 14.3,
7.2 Hz, 1H), 3.65-3.38 (m, 3H), 1.36-1.27 (m, 6H), 1.19 (s, 9H). 13C NMR (75 MHz, CDCls)
0 176.83, 168.69, 163.25 (d, J = 244.5 Hz), 162.77, 153.69, 143.62(d, J = 11.2 Hz), 129.89,
128.26, 128.13, 127.59, 125.92 (d, J = 9.8 Hz), 122.40, 108.01 (d, J = 22.5 Hz), 96.54 (d, J =
27.8 Hz), 85.03, 80.72, 59.19, 37.80, 35.23, 27.95, 15.50, 12.49. '"F NMR (376 MHz, CDCl;)
0 -111.37. HRMS (ESI) Calcd for C,sH,9FN4O4Na™ [M+Na]* 503.2065; Found: 503.2067.

Ph tert-butyl (S)-(6-chloro-1-ethyl-3-(5-(ethylamino)-3-phenyl-
BocHN\\\\E%O isoxazol-4-yl)-2-oxoindolin-3-yl)carbamate (3ah): white solid,

| oNFEt mp.: 179.3-182.1  C ,99% yield, ee=94%, HPLC condition:
cl NEt ChiralcelOD-H (ethanol/n-hexane: 10/90, 1.0 mL/min., tpyjo= 7.173
min., tyiner = 5.383 min.). [a]p?’ = -165.4(c 1.0,CH,Cl,). '"H NMR (300 MHz, CDCl;) 6 7.22 (4,
J=17.4Hz, 1H), 7.03 (t,J= 7.7 Hz, 2H), 6.78 (t,J = 5.7 Hz, 1H), 6.76 -6.68 (m, 3H), 6.36 (d,
J=8.0 Hz, 1H), 6.22 (dd, J= 8.0, 1.5 Hz, 1H), 5.32 (s, 1H), 4.00-3.79 (m, 1H), 3.66-3.37 (m,
3H), 1.33 (dt,J = 10.6, 7.2 Hz, 6H), 1.19 (s, 9H). 3C NMR (75 MHz, CDCl;) § 176.51,
168.71, 162.68, 153.65, 143.27, 134.47, 129.82, 128.25, 128.03, 127.62, 125.57, 125.43,
121.72, 108.34, 84.86, 80.77, 59.23, 37.79, 35.20, 27.96, 15.49, 12.45. HRMS(ESI) Calcd for
CyHyoCIN4OgNa™ [M+Na]® 519.1770 (*°Cl), 521.1740 (*’Cl); Found: 519.1786 (*°Cl),

521.1769 (37CI).



tert-butyl (S)-(6-bromo-1-ethyl-3-(5-(ethylamino)-3-phenyl-

Ph
BocHN [ 0 isoxazol-4-yl)-2-oxoindolin-3-yl)carbamate (3ai): white solid,
oNHEt mp.: 76.9-79.9 ‘C ,99% yield, ee=96%, HPLC condition:

N
Br Et ChiralpakIC-H (ethanol/n-hexane : 10/90, 1.0 mL/min., tpaje=

48.024 min., tminor = 9.035 min). [a]p2® = -143.6 (¢ 1.0, CH,CL). '"H NMR (300 MHz, CDCl;)
§ 7.26 -7.18 (m, 1H), 7.04 (t, J = 7.6 Hz, 2H), 6.85 (d, J = 1.6 Hz, 1H), 6.79 (t, J = 5.7 Hz,
1H), 6.72 (d, J= 7.1 Hz, 2H), 6.37 (dd, J = 8.0, 1.6 Hz, 1H), 6.30 (d, J = 7.9 Hz, 1H), 5.31 (s,
1H), 3.86 (dt, J = 13.9, 7.0 Hz, 1H), 3.68 — 3.38 (m, 3H), 1.33 (dt, /= 11.3, 7.2 Hz, 6H), 1.19
(s, 9H). 3C NMR (75 MHz, CDCLy) § 176.38, 168.70, 162.67, 153.63, 143.37, 129.77, 128.21,
127.99, 127.67, 125.94, 125.87, 124.67, 122.39, 111.04, 84.72, 80.79, 59.27, 37.78, 35.19,
27.96, 15.49, 12.46. HRMS (ESI) Calcd for CagHyBrN4O4Na*® [M+Na]* 563.1264 ("Br),
565.1244 (*'Br); Found: 563.1256 ("Br), 565.1239 (*'Br).

Phe _N tert-butyl (S)-(7-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4
-yl)-2-oxoindolin-3-yl)carbamate  (3aj):  white  solid, m.p.:
169.1-171.7 °C, 99% yield, ee=92%, HPLC condition: ChiralpakIC-H

(ethanol/n-hexane: 10/90, 1.0 mL/min., tpyjo,= 48.854 min., tyiner = 7.946
min.). [a]p?® =-171.4(c 1.0,d CH,Cl,). '"H NMR (300 MHz, CDCl3) 6 7.14 (t, J= 7.5 Hz, 1H),
7.03 (t, J= 7.4 Hz, 2H), 6.91 (dd, J = 8.2, 1.2 Hz, 1H), 6.82-6.65 (m, 3H), 6.43 (dd, J = 7.4,
1.3 Hz, 1H), 6.22 (t,J = 7.8 Hz, 1H), 5.33 (s, 1H), 4.25-4.03 (m, J = 7.1 Hz, 2H), 3.49 (dqd, J
=13.3, 7.1, 6.3, 2.4 Hz, 2H), 1.36 (td, J = 7.2, 4.6 Hz, 6H), 1.19 (s, 9H). 3C NMR (75 MHz,
CDCly) & 177.02, 168.72, 162.62, 153.68, 138.52, 131.13, 130.02, 129.72, 128.23, 128.09,
127.55, 123.22, 122.86, 114.56, 84.80, 80.90, 59.20, 37.82, 36.99, 27.92, 15.49, 14.73.
HRMS (ESI) Calcd for Cy6HpoCIN,O4Na* [M+Na]* 519.1770 (3°Cl), 521.1740 (3’Cl); Found:
519.1773 (3°Cl), 521.1748 (3'Cl).

tert-butyl (S)-(7-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-
BocHNL<O 4-yl)-2-oxoindolin-3-yl)carbamate (3ak): white solid, m.p.:

oNHEt 183.1-185.2 °C, 99% yield, ee=97%, HPLC condition: ChiralpakOD-H

Br Et (ethanol/n-hexane: 10/90, 1.0 mL/min., tyjor= 6.998 min., tyine: = 5.936



min.). [0]p2 = -143.6(c 1.0,CH,CL).'H NMR (300 MHz, CDCl;) & 7.14 (t, J = 7.4 Hz, 1H),
7.11-6.99 (m, 3H), 6.74 (dd, J = 7.9, 6.3 Hz, 3H), 6.46 (dd, J = 7.4, 1.2 Hz, 1H), 6.14 (¢, J =
7.8 Hz, 1H), 5.33 (s, 1H), 4.17 (q, J = 7.1 Hz, 2H), 3.49 (dtd, J = 13.1, 7.2, 2.4 Hz, 2H), 1.36
(td, J=17.1, 3.5 Hz, 6H), 1.18 (s, 9H). 3C NMR (75 MHz, CDCl;) & 177.24, 168.70, 162.61,
153.67, 13991, 134.50, 130.39, 129.67, 128.20, 128.09, 127.54, 123.71, 123.22, 101.55,
84.77, 80.94, 59.09, 37.81, 36.64, 2791, 1549, 14.72. HRMS (ESI) Calcd for
CysHyoBrN4O4Na™ [M+Na]* 563.1264 (Br), 565.1244 (3'Br); Found: 563.1271 (7°Br),

565.1246 (*'Br).

tert-butyl  (S)-(1-ethyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-7-
methyl-2-oxoindolin-3-yl)carbamate (3al): white solid, m.p.:

186.3-187.5 C, 95% yield, ee=98%, HPLC condition: ChiralpaklC-H

(ethanol/n-hexane: 10/90, 1.0 mL/min., tyuo= 75.083 min., tyinor =
12.373 min.). [a]p?’ = -168.4(c 1.0,
CH,Cl,). '"H NMR (300 MHz, CDCl3) 8 7.13 (t,J= 7.4 Hz, 1H), 7.01 (t, J= 7.6 Hz, 2H), 6.83
(d, J=17.4 Hz, 2H), 6.74 (d, J = 7.7 Hz, 1H), 6.53 (s, 1H), 6.43 (d, /= 7.2 Hz, 1H), 6.25 (t, J
=7.6 Hz, 1H), 5.27 (s, 1H), 4.03 (dq, J = 14.3, 7.1 Hz, 1H), 3.91 (p, J = 7.2 Hz, 1H), 3.45 (tt,
J=128.5, 6.7 Hz, 2H), 2.47 (s, 3H), 1.32 (td, /= 7.1, 4.2 Hz, 6H), 1.17 (s, 9H). 13C NMR (75
MHz, CDCl;) ¢ 177.32, 168.50, 162.87, 153.79, 140.21, 132.71, 129.81, 128.37, 127.96,
127.92, 127.38, 122.83, 122.12, 118.46, 85.49, 80.44, 59.05, 37.73, 36.89, 27.91, 18.68, 15.45,
14.66. HRMS (ESI) Calcd for Cy;H3;,N,O4Na™ [M+Na]* 499.2316; Found: 499.2303.

tert-butyl  (S)-(1-ethyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-2-
oxo-7-(trifluoromethyl)indolin-3-yl)carbamate(3am): white solid,

m.p.:178.2-179.9 C ,98% yield, ee=88%, HPLC condition:

ChiralpakIC-H (ethanol/n-hexane: 10/90, 1.0 mL/min., tpso= 32.156
min., tpiner = 5.845 min.). [a]p?® = -132.1(c 1.0,CH,Cl,)."H NMR (300
MHz, CDCly) 6 7.25 (d, J = 6.6 Hz, 1H), 7.12 (t, J = 7.5 Hz, 1H), 6.98 (t, J = 7.6 Hz, 2H),
6.77 (t, J = 5.6 Hz, 1H), 6.71 (d, J = 7.2 Hz, 3H), 6.34 (t, /= 7.8 Hz, 1H), 5.39 (s, 1H), 3.98
(dt, J=18.0, 8.9 Hz, 2H), 3.51 (dtd, J = 12.8, 7.0, 3.6 Hz, 2H), 1.36 (t, J = 7.2 Hz, 3H), 1.28



(t,J=7.0 Hz, 3H), 1.16 (s, 9H). 3C NMR (75 MHz, CDCl3) 5 178.00, 168.81, 162.49, 153.61,
140.47, 129.78, 129.72, 128.15, 128.09, 127.68, 126.74 (q, J = 6.8 Hz ), 123.58 (q, J = 269.2
Hz ), 121.40, 111.87 (q, J = 32.3 Hz ), 84.48, 81.04, 58.16, 37.85, 27.87, 15.51, 12.88. 1°F
NMR (376 MHz, CDCl;) & -55.69. HRMS (ESI) Calcd for C,;H,9N4O4Na™ [M+Na]*553.2033;
Found: 553.2047.

N tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-
L<O 5,7-dimethyl-2-oxoindolin-3-yl)carbamate (3an): white solid, m.p.:
oNHEt 195.0-197.2 °C, 99% vyield, ee=96%, HPLC condition: Chiralpak

IC-H (ethanol/n-hexane: 10/90, 1.0 mL/min., tyajor= 44.572 min., tminer
= 12.050 min.). [a]p*® = -206.3(c 1.0,CH,Cl,)."H NMR (300 MHz, CDCl3) 4 7.12 (t, J= 7.4
Hz, 1H), 7.02 (t, J = 7.5 Hz, 2H), 6.80 (d, J = 7.2 Hz, 2H), 6.72 (s, 1H), 6.53 (s, 1H), 6.20 (s,
1H), 5.22 (s, 1H), 4.02 (dq, J = 14.0, 7.0 Hz, 1H), 3.94-3.78 (m, 1H), 3.46 (tt, /= 7.3, 5.5 Hz,
2H), 2.43 (s, 3H), 1.75 (s, 3H), 1.32 (td, J= 7.2, 3.2 Hz, 6H), 1.18 (s, 9H). 3C NMR (75 MHz,
CDCly) & 177.26, 168.59, 162.92, 153.84, 137.90, 133.21, 131.61, 130.02, 128.12, 127.98,
127.86, 127.16, 124.03, 118.21, 85.58, 80.42, 59.12, 37.72, 36.85, 27.95, 20.18, 18.52, 15.48,
14.58. HRMS (ESI) Calcd for C,gH34N4O4Na* [M+Na]"513.2472; Found: 513.2462.

Ph tert-butyl (S)-(3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-1-methyl-2-

R

BocHN | O oxoindolin-3-yl)carbamate (3a0): white solid, m.p.: 184.7-186.3 C,

\ oNHEt 99%  yield, ee=96%, HPLC condition: Chiralcel OD-H

N\ (ethanol/n-hexane: 10/90, 1.0 mL/min, ty.jo,= 8.389 min., tyinor = 5.598

min.). [a]p?® = -159.2 (¢ 1.0, CH,Cl,). 'H NMR (300 MHz, CDCl;) § 7.17-7.08 (m, 1H),
7.07-6.94 (m, 3H), 6.82-6.71 (m, 3H), 6.69 (d, /= 7.8 Hz, 1H), 6.50 (dd, J= 7.5, 1.3 Hz, 1H),
6.34 (t, J=17.5 Hz, 1H), 5.28 (s, 1H), 3.58-3.39 (m, 2H), 3.21 (s, 3H), 1.33 (t, /= 7.2 Hz, 3H),
1.12 (s, 9H). 3C NMR (75 MHz, CDCls) 6 177.00, 168.66, 162.80, 153.82, 143.12, 129.88,
128.75, 128.38, 127.93, 127.51, 127.07, 124.64, 122.28, 107.50, 85.03, 80.54, 59.68, 37.77,
27.85, 26.52, 15.50. HRMS (ESI) Caled for C,sHysN,O4H* [M+H]* 449.2183; Found:

449.2190.



Phe N tert-butyl (S)-(1-benzyl-3-(5-(ethylamino)-3-phenyl-isoxazol-4-yl)-2-
BocHNL<O oxoindolin-3-yl)carbamate (3ap): white solid, m.p.:83.2-84.3 'C ,99%

oNHEt yield, ee=98% HPLC condition: Chiralpak IC-H (ethanol/n-hexane:
N

\

Bn 10/90, 1.0 mL/min, tpyjo,= 41.514 min., tyiner = 9.577min.). [a]p?® =
~110.1 (¢ 1.0,C H,CLy). "H NMR (300 MHz, CDCly) 8 7.42-7.27 (m, 5H), 7.09 (t, J = 7.4 Hz,
1H), 6.91 (td, J = 7.7, 1.2 Hz, 3H), 6.76 (d, J = 7.6 Hz, 2H), 6.56 (dd, J = 7.8, 5.3 Hz, 3H),
6.33 (t, J = 7.6 Hz, 1H), 5.38 (s, 1H), 5.20 (d, J = 15.6 Hz, 1H), 4.58 (s, 1H), 3.59 — 3.39 (m,
2H), 1.31 (t, J = 7.3 Hz, 3H), 1.18 (s, 9H). 13C NMR (75 MHz, CDCls) 6 176.96, 168.58,
162.97, 153.78, 142.24, 135.60, 129.73, 128.80, 128.64, 128.47, 127.95, 127.75, 127.52,
127.25, 126.99, 124.68, 122.34, 108.60, 85.03, 80.60, 59.75, 44.05, 37.78, 27.93, 15.43.
HRMS (ESI) Caled for C3;Hs,N,O,H [M+H]* 525.2496; Found: 525.2506.

Phe N tert-butyl (S)-3-((tert-butoxycarbonyl)amino)-3-(5-(ethylamino)-3-
BocHN \\\/\\O phenylisoxazol-4-yl)-2-oxoindoline-1-carboxylate (3aq): white solid,
| oNHEt  mp.: 189.7-191.6 C, 94% yield, ee=92%, HPLC condition: Chiralcel

NBoc OD-H (ethanol/n-hexane: 10/90, 1.0 mL/min, tyujo,= 8.639 min., tyiner =

4.140 min.). [a]p2° = -138.4 (¢ 1.0, CH,Cl,). 'H NMR (300 MHz, CDCl3) § 7.67 (d, J = 8.2
Hz, 1H), 7.11 (t, J = 7.6 Hz, 1H), 7.07- 6.93 (m, 3H), 6.76 (d, J = 7.4 Hz, 2H), 6.54 (dd, J =
7.6, 1.4 Hz, 1H), 6.51-6.37 (m, 2H), 5.40 (s, 1H), 3.58-3.35 (m, 2H), 1.65 (s, 9H), 1.33 (t, J =
7.3 Hz, 3H), 1.11 (s, 9H). 3C NMR (75 MHz, CDCls) & 174.74, 168.31, 162.88, 153.74,
149.04, 139.30, 129.50, 129.08, 128.29, 127.95, 127.62, 126.07, 124.49, 124.00, 114.27,
84.69, 84.38, 81.33, 60.04, 37.87, 28.06, 27.64, 15.45. HRMS (ESI) Calcd for CooH34N,O6H*
[M+H]* 535.2551; Found: 535.2551.

tert-butyl (S)-(3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin
-3-yl)carbamate (3ar): white solid, m.p.: 202.4-206.8 ‘C, 84% yield,
oNHEt  ¢e=83%, HPLC condition: Chiralpak IC-H (ethanol/n-hexane : 10/90,

Ir=z

1.0 mL/min., tygjoe= 67.657 min., tminor = 9.512 min.). [a]p?® =-130.9 (c
1.0, CH,Cl,). '"H NMR (300 MHz, DMSO-dg) 6 8.28 (s, 1H), 7.19-7.10 (m, 1H), 7.00 (t, J =
7.6 Hz, 2H), 6.94 (dd, J=7.7, 1.3 Hz, 1H), 6.86 (d, J = 7.2 Hz, 2H), 6.66 (d, J= 7.7 Hz, 1H),



6.61 (s, 1H), 6.50 (d, J = 7.2 Hz, 1H), 6.33 (td, J = 7.5, 1.0 Hz, 1H), 5.40 (s, 1H), 3.58-3.39
(m, 2H), 1.34 (t, J = 7.2 Hz, 3H), 1.22 (s, 9H). 3C NMR (75 MHz, CDCl5) & 178.80, 168.64,
162.99, 153.99, 140.45, 129.82, 128.75, 128.45, 128.01, 127.56, 127.42, 124.97, 122.19,
109.43, 84.73, 80.97, 59.89, 37.80, 27.89, 15.57. HRMS (ESI) Calcd for C,4H¢N,O;Na*
[M+Na]* 457.1846; Found: 457.1833.

2.4 General procedure for Pd-catalyzed Suzuki cross coupling:

Ph N Ph N
~ o HO._ _OH ~ o
BocHN | g7 BocHN
S Pd(PPh 10 mol% =
Br . (PPhg)q ( o) Ph
NHEt
e} Ba(OH),.8H,0 (2 eq.), ONHEt
I\Il dixane:H,0 = 3:1 N
|
Et Et
3ac 4
97% ee 67% yield

97% ee

The mixture of 3ac (54mg, 0.1 mmol), phenyl boronic acid (24mg, 0.2 mmol), Pd(PPh;),
(12mg, 0.01 mmol) and Ba(OH),.8H,0(63mg, 0.2 mmol) in dioxane (1.5mL), H,O (0.5mL)
was heated at S0°C for 12h under argon atmosphere. After cooling to room temperature, the
reaction mixture was quenched with water and extracted with ethyl acetate, the organic layer
was washed with brine and dried with anhydrous sodium sulfate and evaporated under
reduced pressure. The crude product was purified by column chromatography (PE/EA= 5:1
v/v) to afford 4 (36mg, 67 %).

Ph tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-
BocHN@o 2-ox0-5-phenylindolin-3-yl)carbamate (4): white solid, m.p.:

™" \ oNHEt 109.8-111.2 C, 67% yield, ee=97% HPLC condition: Chiralpak
N\Et IC-H (isopropyl alcohol/n-hexane: 20/80, 1.0 mL/min, ty,jo= 21.586

min., tyiner = 12.376 min.). [a]p?® = -206.1 (¢ 1.0, CH,Cl,). '"H NMR (300 MHz, DMSO-d) &
7.72 (s, 1H), 7.42-7.18 (m, 4H), 7.17-7.06 (m, 2H), 7.03-6.81 (m, 5H), 6.80-6.59 (m, 3H),
3.74 (dd, J=15.3, 7.9 Hz, 1H), 3.65-3.46 (m, 1H), 3.38-3.30 (m, 2H), 1.22 (ddd, /= 9.6, 5.4,
1.7 Hz, 6H), 1.08 (s, 9H). 13C NMR (75 MHz, DMSO) & 175.77, 168.41, 162.34, 154.41,
142.08, 139.99, 134.18, 130.13, 129.17, 128.58, 128.26, 128.03, 127.22, 127.07, 126.64,
126.32, 123.23, 108.54, 85.20, 78.90, 59.18, 37.44, 34.55, 27.84, 15.64, 12.46. HRMS (ESI)

Calcd for C3,H34N4O4Na* [M+Na]* 561.2472; Found: 561.2479.



2.5 Gram-scale preparation of 3aa using 0.5 mol% catalyst PA4.

Isoxazole 1a (769mg,4 mmol),ketimine 2a (1.66g, 6 mmol) and PA4 (12 mg, 0.5 mol%)
were dissolved in THF (40mL) in a flame-dried vial equipped with a magnetic stirring bar.
The reaction mixture was stirred at -30 °C until no starting material was detected by TLC. The
mixture was subjected to chromatography (silica gel, petroleum ether/EtOAc = 5:1) to afford

the desired product 3aa (98% yield, 94% ee).
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3. TH NMR and"3C NMR spectra

N-ethyl-3-phenylisoxazol-5-amine (1a)
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N-ethyl-3-(4-fluorophenyl)isoxazol-5-amine (1b)
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3-(4-chlorophenyl)-N-ethylisoxazol-5-amine (1¢)
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7.6 (5

-(3-chlorophenyl)-N-ethylisoxazol-5-amine (1d)
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(1e)

-amine

3-(4-bromophenyl)-N-ethylisoxazol-5
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N-ethyl-3-(4-methoxyphenyl)isoxazol-5-amine (1f)
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(1g)

-amine

N-ethyl-3-(furan-2-yl)isoxazol-5
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N-ethyl-3-(thiophen-2-yl)isoxazol-5-amine (1h)
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=726

N-ethyl-3-isopropylisoxazol-5-amine (1i)
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N-ethyl-3-methylisoxazol-5-amine (1j)
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N-methyl-3-phenylisoxazol-5-amine (1k)

= y. N ofn [ O v M~ - =]

il Rl vt vl Sl i o A T

. e e e N e e
——

i —

3

1]

2.94

+300

200

&

0,929 >

9

96

o
wn
o
=
m
o
m
=)
wn
=1
=
a
i

—171.29
—163.59
(129,94
I-129.60
8.6
126,59

|I\NH'ME

H—p

—30.91

35000
&= 30000

25000

b 3000

r T T
130 180 170

20,



N-benzyl-3-phenylisoxazol-5-amine (11)
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N-allyl-3-phenylisoxazol-5-amine (1m)
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tert-Butyl S-chloro-1-ethyl-2-oxoindolin-3-ylidenecarbamate (2b)
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tert-Butyl S-bromo-1-ethyl-2-oxoindolin-3-ylidenecarbamate (2¢)

[ - W~ - = B = T = R i - — 0o o~
L T S T S S [ S S g & omoel
[T Y S S S Y oenor oo B 2 e
s o = e
NBoc
Br.
N
Y
Et
|
j JNI\ .\Jl\,-\.ﬂl Ia
T T i ol
8 J @
| I & (s
T T T T T T T T T T T T T T T T T T T T T T
10 9.5 2.0 85 8.0 .3 ) &5 &0 5.5 5 15 4.0 35 3.0 . 2E0) 20 15 10 [+ 0.0 G e
£1 {ppa)
[T T R S T T =T - - - T
o T s S =T B @ @ is
o M el g O s b i O - ]
e IR e i R B | & 5
[ Pt = Y [ [
NEcc
Br
5]
N
\
Et
I
|
|
|
|
i |
l ) ‘ | | 4 | J 1
T T T T T T T 1 T T T T T T T T T
200 190 150 170 180 130 140 130 120 g 10 30 B ] &0 i) a0 k4] 20 10 a

P

30000

+ 250000

100000

=a




tert-Butyl 1-ethyl-5-methyl-2-oxoindolin-3-ylidenecarbamate (2d)
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tert-Butyl 1-ethyl-5-methoxy-2-oxoindolin-3-ylidenecarbamate (2¢)
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tert-Butyl 1-ethyl-5-nitro-2-oxoindolin-3-ylidenecarbamate (2f)
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tert-Butyl 1-ethyl-6-fluoro-2-oxoindolin-3-ylidenecarbamate (2g)
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tert-Butyl 6-chloro-1-ethyl-2-oxoindolin-3-ylidenecarbamate (2h)
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tert-Butyl 6-bromo-1-ethyl-2-oxoindolin-3-ylidenecarbamate (2i)
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tert-Butyl 7-chloro-1-ethyl-2-oxoindolin-3-ylidenecarbamate (2j)
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tert-Butyl 7-bromo-1-ethyl-2-oxoindolin-3-ylidenecarbamate (2k)
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tert-Butyl 1-ethyl-7-methyl-2-oxoindolin-3-ylidenecarbamate (21)
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tert-Butyll-ethyl-2-oxo-7-(trifluoromethyl)indolin-3-ylidenecarbamate (2m)
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tert-Butyl 1-ethyl-5,7-dimethyl-2-oxoindolin-3-ylidenecarbamate (2n)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3aa)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(4-fluorophenyl)isoxazol-4-yl)-2-oxoindolin-
3-yl)carbamate (3ba)
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tert-butyl (S)-(3-(3-(4-chlorophenyl)-5-(ethylamino)isoxazol-4-yl)-1-ethyl-2-

oxoindolin-3-yl)carbamate (3ca)
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tert-butyl (S)-(3-(3-(3-chlorophenyl)-5-(ethylamino)isoxazol-4-yl)-1-ethyl-2-

oxoindolin-3-yl)carbamate (3da)
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tert-butyl (S)-(3-(3-(4-bromophenyl)-5-(ethylamino)isoxazol-4-yl)-1-ethyl-2-

oxoindolin-3-yl)carbamate (3ea)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(4-methoxyphenyl)isoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3fa)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(furan-2-yl)isoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ga)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(thiophen-2-yl)isoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ha)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-isopropylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ia)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-methylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ja)
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tert-butyl (S)-(1-ethyl-3-(5-(methylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ka)
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tert-butyl (S)-(3-(5-(benzylamino)-3-phenylisoxazol-4-yl)-1-ethyl-2-oxoindolin-3-yl)

carbamate (31a)
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tert-butyl (S)-(3-(5-(allylamino)-3-phenylisoxazol-4-yl)-1-ethyl-2-oxoindolin-3-yl)

carbamate (3ma)

LN - B g o 2 2. 9 v o= wy =t Ly o o
L e s I T T e S T T R B R A | =
oD O N O O DD W N U W L W W L - ~. =
Fa0
Ph
| " ‘
y o
I = NHBoc e
i M M N
|| \,\ﬂ l|l|||_;.| U|||||| NH
(LA \_)I a | & _\_ 1
— = e P CHy Lo
i
Et 1
T4 T3 L=
taoo
Fise
Lo
| J‘ F*

i
A
Lo B o 13
Mo
' ' v ' v v | : ' v , ! v
B0 7.5 7.0 &5 &0 55 30 45 40 35 30 23 20 13 10 05 090 03 -LO
£1 (ppa)
g r o L= & o oo I
= Z 0 G S 2 2 i
el o =2 T T ~ I
= W W g =+ ;o =
h S NS |
.\‘
=
7
& Faz000
20000 =} }30000
L2000
) 10000 » I
| \ ° \—cu? I
| | = |
) AL " £
e S LS A EIF o e T | Lzanon
: - T T : T |
B 13 @29 128 127 1% |
A e t
}-20000
Laeooo
Lasnoo
|-14000
L1200
|00
Fe000.

19 10 170 1800 150 M0 130 1200 10 100



tert-butyl (S)-(5-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ab)

o T - T o e e e e e 1 O . T A= = - S S - - o w oW
A 5 &8 8 2e e aww e HESS 3 nhn 3TN a8
I"'\_L = 0 [ \:r R I - Lo T < RNT RN s S s o e T LS BT T T — e ]

Lan
Fh N 5=-]
2N
o
| ; = NHBoc b
| § [ S
VR [T A . Lao
B L A I JikE
— et
g g i |
£ i S -s0 A
T Et =250
T4 T3 7.2 T1 70 63 66 £7 &6
£ {pmm) |
Lo
Fiso
| i
T T T T T T T T T T T : T T T 7 T
B3 B0 75 0 &5 &0 &3 10 45 . 40, x5 30 Z5 20 L5 LD 05 00 A3
£1 (ppa)
i z N : ; J4s000
fTREZIEELEERFRA g o I~ P S )
O o oAl S o oo S A LT = o el Bl b
r R=T =R T ¢ = o ™ [ B =} = £ = | S oo~ -
- = = = = = = - - - ® | ) [ ] - =
e e e e e o | 5l | Ao o [yl
R T 140000
b g @ by Iy 40000
o oo o I~ 5 Y
aa A !
T R F |22 Fh N
S ot N L35000
NHBoc
20000 e |
cl
| NHEt  H—
. J 12000 =0 3000
| "
N
e _L_".._ 'l__ui__‘.__. Lo iy I
Et
132 10 128 1% 1
21 o) !
}20000
}
113000
} 10000
| i
| }5000

o4

T T T T T T T T
150 180, 17 180 180 40 130 20 10 100 ) ED il 0. =) 4 0 a0 m



tert-butyl (S)-(5-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ac)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5-methyl-2-

oxoindolin-3-yl)carbamate (3ad)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5-methoxy-2-

oxoindolin-3-yl)carbamate (3ae)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5-nitro-2-

oxoindolin-3-yl)carbamate (3af)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-6-fluoro-2-

oxoindolin-3-yl)carbamate (3ag)
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tert-butyl (S)-(6-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ah)
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tert-butyl (S)-(6-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ai)
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tert-butyl (S)-(7-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-
oxoindolin-3-yl)carbamate (3aj)
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tert-butyl (S)-(7-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ak)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-7-methyl-2-

oxoindolin-3-yl)carbamate (3al)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-0xo0-7-

(trifluoromethyl)indolin-3-yl)carbamate(3am)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5,7-dimethyl-2-

oxoindolin-3-yl)carbamate (3an)
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tert-butyl (S)-(3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-1-methyl-2-

oxoindolin-3-yl)carbamate (3a0)
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tert-butyl (S)-(1-benzyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ap)
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tert-butyl (S)-3-((tert-butoxycarbonyl)amino)-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-

2-oxoindoline-1-carboxylate (3aq)

[T o8 - 9 > w oo o - ' Ty £ oy
in i b S I S e i S S
o g i e e T
Faon
@ om0 |
’: = l":\ L""_ iy =t =F 1
R I - R~ A <] 350
e
Ph. N
=M 1
50 o
! | i 1
i h . = Fa00
il 0 M e
LA A L M !
ekl o R N
L s o o= o Y o
25 FhE Boc
2.8 iph i
T T T T T T T T T T T I
TITITITOEIEEETEEETIELET
BN 4
Lo
| Liso
100

o
= & o \
3 %23
=] w @
T T T T T T T T T
55 50 45 40 15 L0 25 Z0o Ta L0 85 00
£1 (ppa)
w [T T R~ T N~ R - O Y o 1
i L= = - =T = T = ]
o T e Y T = e = 16000
=1 L R B R TR S = Y R o It I
i IR S v L e g £ v I
== = —| I | 215000
114000
=S T
no8 N 15000 |
a8 N 113000
S i) °
10000 L L12000
] NHEE Lo
) o }a1000
i L3000 +
= " +10000
I M Ll B [
PN v U .1 S Lo Lsoon
12 1% 128 1% 1M 132 [E000
£1 (ppa) 13
FTo00
Feono
i I
Laono.
La000
| }
1 2000
|
. 1
; | Liooo
|
W | ' | ) '
900 B .

] @ n 0 10 o

g
e
g
g
&
;:;_
5
g
&
8
@
2



tert-butyl (S)-(3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ar)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-0xo0-5-

phenylindolin-3-yl)carbamate (4)
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4. HPLC Charts of Products

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

uv

carbamate (3aa)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(4-fluorophenyl)isoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ba)
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tert-butyl (S)-(3-(3-(4-chlorophenyl)-5-(ethylamino)isoxazol-4-yl)-1-ethyl-2-

oxoindolin-3-yl)carbamate (3ca)
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tert-butyl (S)-(3-(3-(3-chlorophenyl)-5-(ethylamino)isoxazol-4-yl)-1-ethyl-2-
oxoindolin-3-yl)carbamate (3da)
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tert-butyl (S)-(3-(3-(4-bromophenyl)-5-(ethylamino)isoxazol-4-yl)-1-ethyl-2-

oxoindolin-3-yl)carbamate (3ea)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(4-methoxyphenyl)isoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3fa)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(furan-2-yl)isoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ga)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-(thiophen-2-yl)isoxazol-4-yl)-2-
oxoindolin-3-yl)carbamate (3ha)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-isopropylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ia)
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carbamate (3ja)

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-methylisoxazol-4-yl)-2-oxoindolin-3-yl)
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Total 46437765 1376532 100.000 100.000
uVv
1250000+ 12:
1 I|~
] I
1000000 ‘|
7500004 ‘ |
g ‘ |
500000+ f| ||
|‘ |
250000+ ‘ | |‘
] || [
] i | [
0_4 S i v I . L
-""|""|""|'"'|""|""|""|""|""|"'
5 10 15 20 25 30 35 40 45
min
1 DetAChl/254nm
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 11.829 12801684 536000 15.265 30.460
2 33.854 71059533 1223683 84.735 69.540
Totall 83861216 1759683 100.000 100.000



tert-butyl (S)-(1-ethyl-3-(5-(methylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ka)
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tert-butyl (S)-(3-(5-(benzylamino)-3-phenylisoxazol-4-yl)-1-ethyl-2-oxoindolin-3-yl)

carbamate (3la)
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tert-butyl (S)-(3-(5-(allylamino)-3-phenylisoxazol-4-yl)-1-ethyl-2-oxoindolin-3-yl)

carbamate (3ma)
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tert-butyl (S)-(5-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ab)
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Total 23142212 611881 100.000 100.000
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tert-butyl (S)-(5-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ac)
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Total 40806469 1359419 100.000 100.000
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oxoindolin-3-yl)carbamate (3ad)

tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5-methyl-2-
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Total 43993957 1182907 100.000 100.000
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5-methoxy-2-

oxoindolin-3-yl)carbamate (3ae)
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Total 50938380 1285963 100.000 100.000
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5-nitro-2-

oxoindolin-3-yl)carbamate (3af)
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1 7.357 29316347 1246319 49 424 53.563
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Total 59315657 2326843 100.000 100.000
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-6-fluoro-2-

oxoindolin-3-yl)carbamate (3ag)
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tert-butyl (S)-(6-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ah)
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tert-butyl (S)-(6-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ai)
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Total 40880222 1375827 100.000 100.000
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tert-butyl (S)-(7-chloro-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3aj)
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tert-butyl (S)-(7-bromo-1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindolin-3-yl)carbamate (3ak)
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Total 58506612 2796609 100.000 100.000
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-7-methyl-2-

oxoindolin-3-yl)carbamate (3al)
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Total 74319249 589791 100.000 100.000




tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxo-7-(trifluoromethyl)

indolin-3-yl)carbamate(3am)
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Total 57833086 1864918 100.000 100.000
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-5,7-dimethyl-2-

oxoindolin-3-yl)carbamate (3an)
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tert-butyl (S)-(3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-1-methyl-2-oxoindolin-3-yl)

carbamate (3a0)
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tert-butyl (S)-(1-benzyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ap)
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tert-butyl
(S)-3-((tert-butoxycarbonyl)amino)-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-

oxoindoline-1-carboxylate (3aq)
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tert-butyl (S)-(3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-oxoindolin-3-yl)

carbamate (3ar)
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tert-butyl (S)-(1-ethyl-3-(5-(ethylamino)-3-phenylisoxazol-4-yl)-2-0xo0-5-

phenylindolin-3-yl)carbamate (9a)

uV
750004 =
[t
1= Ph.___N
ol
|| BocHN I_-ﬁ 0
ot | | Ph ‘<
50000+ | S o= oNHEt
| = "
| | 0 N
| A Et
1
] | | f
25000+ A [
|
|
| || |I
| |
[ /
A N L O W2 SO -
25000+
-—————¥————————
10 15 20 25 30 35 40
min
1 DetAChl/254nm
Detector A Chl 254nm
Pealkd# Ret. Time Area Height Area % Height %
1 12.401 2339243 71101 50.116 63.224
2 21.698 2328391 41358 49 884 36.776
Total 4667634 112459 100.000 100.000
uVv
600000 K
: “H Ph N
500000+ || =
1 | BocHN |-/
1 | Ph T ST
400000 | L oNHE
] || SN
] Et
300000 | |
200000 | |
] |
1 |
1000004 i || |
1 o |
] '. 3 [
i f._l"-‘JI i - f \
o S
— —— T
5 10 15 20 25 30 35
min
1 Det A Chl /254nm
Detector A Chl 254nm
Peaks# Ret. Time Area Height Area % Height %
1 12.376 458893 14853 1381 2484
2 21.586 32778092 583047 98.619 97.516
Total 33236985 597900 100.000 100.000




Gram-scale reaction of 3aa.
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5. X-ray crystal structure of 3ca.

3ca

Table 1 Crystal data and structure refinement for 202012299.

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

a/A

b/A

c/A

(e)

o/
pre

v/°

Volume/A3

Z

Peateg/cm’

wmm-!

F(000)

Crystal size/mm3

Radiation

20 range for data collection/°

Index ranges

202012299
Ca6H29CIN4O4
496.98

293(2)
orthorhombic
P2,2,2,
9.2734(2)
12.5056(3)
22.5981(7)

90

90

90

2620.69(12)

4

1.260

1.603

1048.0
0.15x0.11 x 0.1
CuKa (L = 1.54184)

7.824 to 134.032

-7<h<11,-14<k<14,-26<1<26



Reflections collected 9257

Independent reflections 4660 [Riy = 0.0291, Rgigma = 0.0374]
Data/restraints/parameters 4660/0/326

Goodness-of-fit on F? 1.037

Final R indexes [I>=2c (I)] R; =0.0436, wR, =0.1121

Final R indexes [all data] R;=0.0522, wR, =0.1208

Largest diff. peak/hole / e A3 0.30/-0.24

Flack parameter -0.009(14)

Table 2 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10%) for 202012299. U is defined as 1/3 of of the trace of the

orthogonalised Uy tensor.

Atom X y z U(eq)

cni 2095(2) 2866.9(14) 3117.7(7) 115.1(6)
01 4299(3) 6494(2) 6514.4(11) 55.2(6)
02 7488(3) 6441.7(18) 6005.6(12) 57.7(6)
03 8388(3) 5160(2) 6626.6(12) 59.8(7)
04 2944(4) 3067(3) 6641.7(16) 89.0(11)
N1 3993(3) 6666(2) 5504.5(12) 44.7(6)
N2 6415(3) 4834(2) 6140.6(13) 49.0(7)
N3 2591(5) 2729(3) 6058(2) 90.0(13)
N4 4179(5) 4410(4) 7108.3(17) 79.7(11)
Cl 5848(4) 4552(3) 4750.8(17) 53.4(8)
C2 5737(5) 4837(3) 4159.4(18) 62.6(10)
C3 4977(5) 5739(3) 3999.6(17) 64.7(10)
C4 4330(4) 6404(3) 4417.5(15) 52.7(8)
C5 4488(3) 6117(2) 5002.5(15) 42.3(7)

C6 5206(3) 5188(2) 5167.4(14) 42.7(7)




C7 4434(3) 6168(2) 6009.0(14) 42.4(7)

C8 5070(3) 5066(2) 5828.6(15) 43.2(7)
C9 3385(4) 7747(3) 5498.6(17) 53.1(8)
C10 4494(5) 8587(3) 5365(2) 72.1(12)
Cl1 7441(3) 5575(3) 6237.8(15) 44.7(7)
C12 9578(4) 5774(3) 6879.2(18) 56.3(9)
C13 10194(6) 4988(5) 7324(2) 88.8(16)
Cl4 8993(8) 6764(5) 7179(3) 109(2)
Cl15 10660(5) 6024(5) 6412(2) 91.7(16)
Cl16 3643(5) 2485(4) 4748(3) 80.9(14)
C17 3407(6) 2362(4) 4149(3) 85.8(15)
C18 2464(6) 3039(4) 3868(2) 77.6(12)
C19 1791(6) 3854(4) 4169(2) 78.8(12)
C20 2069(5) 3983(3) 4762(2) 68.5(11)
C21 2987(4) 3303(3) 5056(2) 61.0(10)
C22 3220(4) 3423(3) 5705(2) 60.9(10)
C23 3992(4) 4216(3) 6021.8(17) 51.0(8)
C24 3761(4) 3948(3) 6601(2) 67.0(11)
C25 4257(7) 3913(5) 7686(2)  102.9(19)
C26 5600(9) 4280(7) 7997(3) 136(3)

Table 3 Anisotropic Displacement Parameters (A2x103) for 202012299. The Anisotropic

displacement factor exponent takes the form: -2z2[h?a*2U;;+2hka*b*U,+...].

Atom Uy Un Uss Uz U Un,

cll 140.3(14)  114.9(11)  902(9)  -27.0(8) 8.8(9) -38.4(10)
01 56.5(14)  58.3(14)  50.9(14)  2.8(11)  13(11)  -0.7(12)
02 48.0(13)  50.0(13)  752(16)  22.2(12) -11.8(12) -10.6(11)

03 483(13)  53.8(13)  77.4(17)  19.8(13) -22.3(12)  -6.5(11)
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N1
N2
N3
N4
Cl1
C2
C3
C4
(O8]
Co6
C7
C8
C9
C10
Cl1
Cl12
CI3
Cl4
CI5
Cl16
C17
C18
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C20
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C22
C23

89(2)
44.4(13)
38.6(13)

88(3)

89(3)
48.2(18)
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65(2)
38.4(15)
39.7(15)
34.1(14)
37.3(15)
55.3(19)

97(3)
34.1(14)
47.418)

76(3)

124(5)

42(2)

64(3)

74(3)

80(3)

81(3)

66(2)
47.2(18)
49.4(19)
39.8(15)

82(2)
37.5(13)
43.9(14)

70(2)

87(3)
40.1(16)

51(2)

53(2)
39.4(16)
35.7(15)
32.7(14)
42.6(16)
34.7(15)
40.8(16)
42.5(18)
47.3(17)

59(2)

104(4)
103(4)
128(4)

53(2)

58(2)

66(2)

70(3)

54(2)
45.7(18)
45.3(18)
44.8(17)

96(2)
52.1(14)
64.5(17)

112(3)

63(2)

72(2)

63(2)
49.8(19)
53.6(19)
52.8(17)
55.8(18)
50.4(18)
57.6(18)

63(2)

77(3)
52.8(17)

63(2)

87(3)

101(4)
105(4)
126(4)
125(4)

87(3)

85(3)

86(3)

90(3)

88(3)

63(2)

31.1(18)
3.4(12)
14.9(13)
11Q2)
29(2)
-0.9(16)
-14.1(17)
0.3(17)
4.9(14)
0.7(13)
2.6(13)
5.5(14)
8.9(14)
1.1(16)
-3.7(18)
11.7(14)
4.5(17)
29(3)
-36(3)
34(3)
-16(3)
-32(3)
-18(2)
3(2)
-9(2)
-2.5(19)
9.2(19)
10.1(16)

4.3(19)
-0.5(12)

-11.4(12)

0(3)
-4.5(19)
-1.4(17)
8.2(19)
-1(2)
-8.2(16)
-3.4(13)
-6.8(13)
2.1(13)
-6.9(13)
-2.6(17)
8(2)
-0.9(13)

-16.5(16)

-35(3)
-28(4)
1(2)
-9(3)
14(3)
6(3)
-8(2)
2(2)
-4.3(19)
-6.6(18)
-6.3(16)

-36.6(18)

2.2(11)
-3.8(11)
-39(2)
-23(2)
1.6(14)
1.4(19)
-3(2)
0.1(15)
3.2(12)
-4.9(12)
-4.4(12)
-3.0(13)
10.5(15)
7(2)
0.1(13)
-3.8(16)
-11(3)
23(4)
-8(2)
-3.4(19)
-11(2)
-25(2)
-12)
2.0(19)

-16.7(15)
-10.6(16)

-7.2(13)




C24 53(2) 62(2) 86(3) 28(2)  -L.1(19)  -12.5(18)
C25 121(5) 116(4) 72(3) 36(3) 19(3) 5(4)
C26 181(8) 155(7) 72(4) 17(4) 27(4) 17(6)

Table 4 Bond Lengths for 202012299.

Atom Atom Length/A Atom Atom Length/A
cl Ci8 1.743(5) C4 Cs 1.378(5)
0]} C7 1.219(4) C5 Co6 1.390(4)
02 Cll 1.206(4) 6 8 1.507(5)
03 Cll 1.346(4) 7 8 1.554(4)
03 cl12 1.461(4) 8 23 1.523(4)
04 N3 1.424(5) 9 C10 1.500(5)
04 C24 1.341(5) c12 13 1.518(6)
NI Cs 1.403(4) c12 Cl4 1.511(7)
NI C7 1.362(4) c12 Cls 1.491(6)
NI 9 1.465(4) Clé c17 1.380(7)
N2 8 1.462(4) Clé 21 1.379(6)
N2 Cll 1.345(4) c17 Cig 1.373(7)
N3 22 1.315(5) Ci8 C19 1.375(7)
N4 C24 1.341(6) C19 €20 1.374(6)
N4 25 1.447(6) €20 21 1.374(6)
CI 2 1.387(5) 21 22 1.491(6)
Cl Co6 1.369(5) Cc22 C23 1.417(5)
C2 C3 1.378(6) C23 C24 1.367(6)
3 C4 1.394(5) 25 €26 1.502(9)

Table S Bond Angles for 202012299.

Atom Atom Atom Angle/* Atom Atom Atom Angle/*




Cl1
C24
Cs
C7
C7
Cl1
C22
C24
C6
C3
C2
Cs
C4
C4
C6
Cl
Cl
Cs
o)\
ol
N1
N2
N2
N2
C6
C6
€23

N1

03
04
N1
N1
N1
N2
N3
N4
C1
C2
C3
C4
Cs
o
Cs
C6
C6
C6
C7
C7
C7
Cs
cs
Cs
Cs
Cs
Cs
C9

Cl12
N3
C9
C5
C9
C8
04

C25
C2
Cl
C4
C3
NI
C6
N1
C5
C8
C8
N1
C8
C8
C6
C7

C23
C7

C23
C7

C10

123.0(3)
108.1(3)
124.7(3)
110.8(3)
123.0(3)
123.1(3)
105.3(3)
126.9(5)
118.8(3)
120.0(4)
122.1(4)
116.7(3)
127.9(3)
121.7(3)
110.4(3)
120.6(3)
131.2(3)
108.1(3)
126.9(3)
125.5(3)
107.5(3)
115.2(3)
111.9(3)
106.5(2)
101.6(2)
114.2(3)
107.2(3)

112.6(3)

02
N2
03
03
03
Cl4
Cl15
Cl15
C21
C18
C17
Cl17
C19
C20
c21
Cl16
C20
C20
N3
N3
C23
C22
C24
C24
04
04
N4

N4

Cll1
Cll1
C12
C12
Cl12
C12
C12
C12
Cl16
C17
C18
C18
C18
C19
C20
C21
C21
C21
C22
C22
C22
C23
C23
C23
C24
C24
C24
C25

N2
O3
C13
Cl4
CI5
Cl13
C13
Cl4
C17
Cl16
Cll1
C19
Cll
CI18
C19
C22
Cl16
C22
C21
C23
C21
C8
C8
C22
N4
C23
C23
C26

125.0(3)
107.6(3)
101.7(3)
109.5(4)
110.0(4)
111.6(4)
110.6(4)
112.8(5)
120.5(5)
119.1(5)
119.9(4)
121.1(5)
118.9(5)
119.0(5)
120.9(4)
120.5(4)
119.3(4)
120.2(4)
117.8(4)
112.4(4)
129.8(3)
132.5(4)
123.2(3)
103.5(3)
117.3(4)
110.8(4)
131.9(4)
109.5(5)




02 Cl1 O3 127.4(3)

Table 6 Hydrogen Bonds for 202012299.

D HA dD-H/A dH-A/A  dD-A)A D-H-A/°

N4H401 0.92(5) 2.16(4) 2.934(5) 142(4)
N2 H2 N4 0.93 2.27 3.060(5) 143.1

Table 7 Torsion Angles for 202012299.

A B C D Angle/® A B C D Angle/®

Cl1C18C19C20 179.3(4) C7 C8 (C23C22 120.9(4)

01 C7 C8 N2 -47.0(4) C7 C8 C23C24 ~71.4(4)
01 C7 C8 C6 -170.5(3) C8 N2 C1102 -12.5(6)
01 C7 C8 C23 69.4(4) C8 N2 C1103 168.5(3)
04 N3 C22C21  -177.4(4) C8 C23C2404 -169.8(3)
04 N3 C22C23 0.3(5) C8 C23C24N4 11.3(7)
N1C5 C6 Cl -176.6(3) C9 N1 C5 C4 -9.5(5)
N1C5 C6 C8 5.0(3) C9 N1 C5 C6 170.5(3)
N1 C7 C8 N2 136.2(3) C9 N1 C7 Ol 5.7(5)
N1C7 C8 C6 12.7(3) C9 N1 C7 C8 -177.5(3)

N1 C7 C8 C23  -107.5(3) C1103 CI2C13 174.4(4)

N2 C8 C23C22  -119.2(4) C1103 CI2Cl4 56.1(5)
N2 C8 C23C24 48.5(5) C1103 C12C15 -68.4(5)
N3 04 C24N4 178.3(4) C11N2 C8 C6 74.7(4)
N3 04 C24C23 -0.8(5) C11N2 C8 C7 -40.8(4)
N3 C22C23C8 168.7(4) C1I1N2 C8 C23  -157.6(3)
N3 C22C23C24 -0.7(5) C1203 C1102 6.9(6)
Cl C2 C3 C4 1.5(7) C1203 C11N2 -174.1(3)

Cl C6 C8 N2 50.2(5) C16C17CI18Cl1 -177.5(4)




Cl C6 C8 C7 171.4(3) C16C17CI18C19 2.1(7)

Cl C6 C8 C23 -73.6(5) C16C21C22N3 -72.9(5)
C2 Cl C6 C5 -1.7(5) C16C21C22C23 110.0(5)
C2 Cl C6 C8 176.3(3) C17C16C21C20 1.4(6)
C2 C3 C4 C5 0.1(6) C17C16C21C22 178.8(4)
C3 C4 C5 NI 177.5(3) C17C18C19C20 -0.3(7)
C3 C4 C5 C6 -2.5(5) C18C19C20C21 -0.9(7)
C4 C5 C6 Cl 3.4(5) C19C20C21C16 0.4(6)
C4 C5 C6 C8 -175.0(3) C19C20C21C22  -177.0(4)
C5 N1 C7 01 172.6(3) C20C21C22N3 104.5(5)
C5 N1 C7 C8 -10.6(3) C20C21C22C23 -72.6(6)
C5 N1 C9 C10 -69.7(4) C21C16C17C18 -2.6(7)
C5 C6 C8 N2 -131.6(3) C21C22C23C8 -14.0(7)
C5 C6 C8 C7 -10.4(3) C21C22C23C24 176.6(4)
C5 C6 C8 C23 104.6(3) C22C23C2404 0.9(5)
C6 C1 C2 C3 -0.7(6) C22C23C24N4 -178.0(5)
C6 C8 C23C22 9.2(5) C2404 N3 (€22 0.3(5)

C6 C8 C23C24 176.9(3) C24N4 C25C26 139.3(6)

C7 N1 C5 C4 -176.2(3) C25N4 (2404 21.3(8)
C7 N1 C5 C6 3.8(3) C25N4 C24C23  -159.9(5)
C7 N1 C9 C10 95.4(4)

Table 8 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters

(A2x103) for 202012299.
Atom x y b4 U(eq)
H4  4510(50)  5090(40) 7065(18) 64(12)
H1 6350 3941 4862 64

H2A 6175 4419 3870 75




H3
H4A
HOA
H9B
HI10A
HI0B
HI0C
H13A
HI3B
HI3C
HI14A
H14B
H14C
HI5A
HI5B
HI5C
H16
H17
HI19
H20
H25A
H25B
H26A
H26B
H26C

H2

4893
3817
2954
2627
4844
5281
4066
9475
11018
10480
8613
9754
8240
10947
11488
10242
4249
3879
1158
1629
4272
3415
5724
6418
5515
6091

5910
7011
7896
7782
8492
8522
9282
4821
5300
4345
7242
7112
6565
5375
6355
6503
2012
1827
4311
4538
3142
4106
5034
3905
4134

4512

3600
4307
5881
5203
4969
5639
5403
7616
7515
7124
6885
7392
7448
6218
6589
6127
4946
3938
3974
4968
7643
7917
7938
7841
8413

6485

78
63
64
64
108
108
108
133
133
133
164
164
164
138
138
138
97
103
95
82
124
124
204
204
204
204




