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Data for all new compounds:
(+)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-2-oxo0-4'-phenylspiro[indo- line-3,2'-pyrrolidine]-5'-carboxylate (4a):

[1.0 mmol scale] 374.8 mg, 88%, a white solid, m.p. 190.0-190.9 °C, dr> 20:1; IR (thin film): vimax 3421, 3284, 1725,
1691, 1655, 1539, 1388, 1294, 1161, 800 cm™; *"H NMR (400 MHz, CDCl3) & 8.70 (brs, 1 H), 7.54 (d, J= 7.2 Hz, 2 H),
7.39(d, J= 7.6 Hz, 2 H), 7.33 (U, J= 7.6 Hz, 2 H), 7.27 (Ut, J= 6.8 Hz, 2 H), 7.23 (t, J= 7.4 Hz, 1 H), 7.14 (Ut, J= 7.8 Hz,
2 H), 7.05 (Wtd, J= 7.6, 0.8 Hz, 1 H), 6.98 (t, J= 7.6 Hz, 1 H), 6.54 (d, J= 7.6 Hz, 1 H), 4.75 (d, J= 10.8 Hz, 1 H), 4.56 (d,
J=10.8 Hz, 1 H), 4.39 ({it, J= 10.8 Hz, 1 H), 3.65 (s, 3 H), 2.91 (br's, 1 H); 13C NMR (100 MHz, CDCl3): & 196.3, 181.3,
173.2, 140.3, 138.4, 136.8, 133.2, 129.7, 128.9, 128.5, 128.3 128.2, 127.8, 127.5, 125.8, 123.3, 109.9, 70.2, 66.6,
63.2, 53.5, 52.4; HRMS (ESI): m/z calcd for Cy6H22N,04Na [M+Na]* 449.1477, found 449.1450.

(£)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-2-oxo0-4'-(p-tolyl)spiro[ind-oline-3,2'-pyrrolidine]-5'-carboxylate (4b):

[0.5 mmol scale] 183.4 mg, 83%, a white solid, m.p. 206.2-207.1 °C, dr> 20:1; IR (thin film): vmax 3333, 3177,
3077, 2955, 1745, 1705, 1677, 1472, 1216, 760, 682 cm™%; 'H NMR (400 MHz, CDCls) 6 8.41 (brs, 1 H), 7.42-7.38
(m, 4 H), 7.32 (t, J= 7.4 Hz, 1 H), 7.28 (d, J= 7.2 Hz, 1 H), 7.17-7.12 (m, 4 H), 7.06 (td, J= 7.6, 1.2 Hz, 1 H), 6.99 (t, J=
7.2 Hz,1H),6.53(d,J=7.6 Hz, 1 H),4.73 (d, J/=10.8 Hz, 1 H), 4.54 (d, J=10.8 Hz, 1 H), 4.36 (t, /= 10.8 Hz, 1 H), 3.67
(s, 3 H),2.91 (brs, 1 H), 2.29 (s, 3 H); 13C NMR (100 MHz, CDCls): 6 196.3, 181.1, 173.2, 144.1, 137.0, 136.9, 135.2,
133.1,129.6, 129.5, 128.5, 128.2, 127.9, 127.7, 125.8, 123.3, 109.8, 70.0, 66.5, 63.2, 53.1, 52.4, 21.1; HRMS (ESI):
m/z calcd for C,7H24N204Na [M+Nal* 463.1634, found 463.1634.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-fluorophenyl)-2-oxo-spiro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4c):

[0.5 mmol scale] 194.4 mg, 88%, a white solid, m.p. 175.6-176.5 °C, dr> 20:1; IR (thin film): vmax 3358, 3284, 1776,
1726, 1691, 1657, 1533, 779 cm™; *H NMR (400 MHz, CDCl3) & 7.77 (br s, 1 H), 7.50 (dd, J= 8.6, 5.4 Hz, 2 H), 7.39
(d, J= 7.6 Hz, 2 H), 7.35 (t, J= 7.4 Hz, 1 H), 7.25 (d, J= 7.6 Hz, 1 H), 7.18 ({t, J= 7.4 Hz, 1 H), 7.08-6.97 (m, 4 H), 6.50
(d, J=7.6 Hz, 1 H), 4.67 (d, J= 10.8 Hz, 1 H), 4.52 (d, J= 10.8 Hz, 1 H), 4.36 ({t, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 2.68 (br
s,1 H); 3C NMR (100 MHz, CDCl): § 196.1, 180.6, 172.9, 139.9, 136.7, 134.0, 133.2,139.7 (2 C), 129.6, 128.3, 127.7,
125.8, 123.3, 115.8, 115.6, 109.6, 69.8, 66.4, 63.3, 52.6, 52.4; HRMS (ESI): m/z calcd for Cy6H21N204FNa [M+Na]*
467.1383, found 467.1382.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-chlorophenyl)-2-oxo-spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4d):

[0.5 mmol scale] 188.3 mg, 82%, a white solid, m.p. 211.1-212.1 °C, dr> 20:1; IR (thin film): vmax 3316, 3150, 2883,
2833, 1752, 1705, 1677, 1207, 753, 684 cm™; *H NMR (400 MHz, DMSO-ds) & 10.46 (brs, 1 H), 7.50 (d, J= 8.4 Hz, 2
H), 7.45 (d, J=7.2 Hz, 1 H), 7.41-7.37 (m, 4 H), 7.27 (Ut, J= 7.6 Hz, 1 H), 7.09 (d, J= 7.2 Hz, 1 H), 7.01 (td, J= 7.6, 1.2,
Hz, 2 H), 6.86 (Wt, J= 7.6 Hz, 1 H), 6.48 (d, J= 7.6 Hz, 1 H), 4.55 (d, J= 10.4 Hz, 1 H), 4.46 (d, J= 10.4, 7.2 Hz, 1 H), 4.36
(Wt, J= 10.4 Hz, 1 H), 3.85 (d, J=7.2 Hz, 1 H), 3.64 (s, 3 H); 3C NMR (100 MHz, DMSO-ds): & 196.6, 180.7, 172.5,
141.9, 138.5, 136.8, 133.8, 132.2, 130.3, 129.6, 129.2, 129.1, 128.8, 127.8 126.1, 122.1, 109.7, 69.2, 66.0, 62.1,
52.4, 51.0; HRMS (ESI): m/z calcd for Cy6H21N,04CINa [M+Na]* 483.1088, found 483.1086.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-methoxyphenyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4e):

[0.5 mmol scale] 175.0 mg, 77%, a white solid, m.p. 198.5-199.4 °C, dr> 20:1; IR (thin film): vmax 3337, 3175, 3070,
2891, 2830, 1741, 1702, 1679, 1515, 1229, 761, 680 cm™; 'H NMR (400 MHz, CDCls) 6 7.66 (br's, 1 H), 7.43 (d, J=
8.8 Hz, 2 H), 7.39 (d, J= 7.6 Hz, 2 H), 7.34 (t, J= 7.8 Hz, 1 H), 7.28 (d, J= 7.6 Hz, 1 H), 7.17 (Ut, J= 7.8 Hz, 1H), 7.06 (it
J=7.4 Hz, 1 H), 7.00 (t, J= 7.4 Hz, 1 H), 6.86 (d, J= 8.8 Hz, 2 H), 6.84 (d, J= 7.6 Hz, 1 H), 4.69 (d, J= 10.8 Hz, 1 H),
4.50 (d, J= 10.8 Hz, 1 H), 4.33 (t, J= 10.8 Hz, 1 H), 3.77 (s, 3 H), 3.67 (s, 3 H); 13C NMR (100 MHz, CDCls): 6 196.3,
180.6, 173.2, 158.8, 139.9, 136.9, 133.0, 130.1, 129.6, 129.1, 128.5, 128.2, 127.7, 125.9, 123.3, 109.5, 69.8, 66.5,
63.3,55.2, 52.8, 52.4; HRMS (ESI): m/z calcd for C27H24N,0sNa [M+Na]*479.1583, found 479.1583.

(+)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-nitrophenyl)-2-oxosp-iro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4f):

[0.5 mmol scale] 183.9 mg, 78%, a yellow solid, m.p. 191.2-192.1°C, dr> 20:1; IR (thin film): vmax 3326, 1761, 1699,
1624, 1529, 1349, 1198, 775 cm™; 'H NMR (400 MHz, DMSO-ds) & 10.51 (brs, 1 H), 8.23 (d, J= 8.8 Hz, 2 H), 7.80 (d,
J=8.8Hz, 2 H), 7.46 (t, J= 7.2 Hz, 1 H), 7.40 (d, J= 7.6 Hz, 2 H), 7.28 (t, J= 7.6 Hz, 2 H), 7.11 (d, J= 7.2 Hz, 1 H), 7.03
(Ut J= 7.4 Hz, 1 H), 6.88 (d, J= 7.6 Hz, 1 H), 6.50 (d, J= 8.0 Hz, 1 H), 4.64 (d, J= 10.0 Hz, 1 H), 4.59 (d, J= 10.0 Hz, 1 H),
4.53 (Ut, J= 10.0 Hz, 1 H), 3.96 (d, J= 6.4 Hz, 1 H), 3.62 (s, 3 H); 3C NMR (100 MHz, DMS0-de): & 196.5, 180.6, 172.1,
147.6,147.1,142.0,136.7,133.8,130.0,129.0, 128.8,127.8,126.1,124.2,122.1, 109.8, 69.3, 65.8,62.2,52.5,51.2,
52.4; HRMS (ESI): m/z calcd for CygH22N306 [M+H]*472.1509, found 472.1507.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(furan-2-yl)-2-oxospiro-[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4g):



[0.5 mmol scale] 111.9 mg, 54%, a white solid, m.p. 166.5-167.5 °C, dr> 20:1; IR (thin film): vmax 3311, 2966, 2900,
1730, 1666, 1617, 1475, 1183, 761 cm™%; *H NMR (400 MHz, CDCls) & 8.70 (br s, 1 H), 7.44 (d, J= 7.2 Hz, 2 H), 7.37-
7.34 (m, 2 H), 7.24 (d, J= 7.2 Hz, 1 H), 7.18 (U1t, J= 7.2 Hz, 2 H), 7.06 (td, J= 7.6, 0.8 Hz, 1 H), 6.98 (t, J= 7.2 Hz, 1 H),
6.30-6.27 (m, 2 H), 4.85 (dd, J=9.6, 1.2 Hz, 1 H), 4.57 (d, J= 9.6 Hz, 1 H), 4.55 ({1t, J=9.6 Hz, 1 H), 3.76 (s, 3 H), 2.92
(brs, 1 H); 3C NMR (100 MHz, CDCls): & 196.0, 180.8, 172.9, 151.0, 142.1, 140.2, 136.6, 133.3, 129.7, 128.5, 128.3,
127.8,125.8, 123.2, 110.4, 109.9, 107.6, 69.9, 63.8, 59.8, 52.6, 46.5; HRMS (ESI): m/z calcd for Ca4H21N20s [M+H]*
417.1450, found 417.1445.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-methylbenzoyl)-2-oxo-4'-phenyl-spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4h):

[0.5 mmol scale] 204.0 mg, 93%, a white solid, m.p. 177.6-178.5 °C, dr> 20:1; IR (thin film): vmax 3398, 3259, 1775,
1738, 1688, 1156, 853, 697 cm™; 'H NMR (400 MHz, CDCls) & 8.10 (br s, 1 H), 7.51 (d, J=7.6 Hz, 2 H), 7.34-7.28 (m,
5H), 7.22 (t, J= 7.6 Hz, 1 H), 7.07 (Yt, J= 7.6 Hz, 1 H), 7.00 (d, J= 7.6 Hz, 1 H), 6.96 (d, J= 8.4 Hz, 2 H), 6.54 (d, J=7.6
Hz, 1 H), 4.73 (d, J= 10.8 Hz, 1 H), 4.54 (d, J= 10.8 Hz, 1 H), 4.39 ({t, J= 10.8 Hz, 1 H), 3.66 (s, 3 H), 2.56 (br s, 1 H),
2.24 (s, 3 H); 3C NMR (100 MHz, CDCls): 6 195.6, 180.9, 173.1, 144.0, 139.9, 138.3, 134.4, 129.6, 129.0, 128.8,
128.6 128.1, 127.8, 127.4, 126.0, 123.3, 109.7, 70.1, 66.5, 62.9, 53.5, 52.4, 21.6; HRMS (ESI): m/z calcd for
C27H25N204 [l\/H-H]+ 441.1814, found 441.1788.

(x)-methyl (3R, 3'S, 4'R, 5'S)-4'-(4-fluorophenyl)-3'-(4-methylbenz-oyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4i):

[0.5 mmol scale] 207.5 mg, 91%, a white solid, m.p. 180.4-181.4 °C, dr> 20:1; IR (thin film): vmax 3376, 3293, 1769,
1730, 1697, 1582, 1156, 739 cm™%; 'H NMR (400 MHz, CDCls) 6 8.30 (brs, 1 H), 7.46 (d, J= 8.4 Hz, 2 H), 7.32 (d, J=
8.4 Hz, 2 H), 7.29 (d, J= 8.4 Hz, 2 H), 7.26 (d, J=7.2 Hz, 2 H), 6.56 (d, J= 8.0 Hz, 1 H), 4.64 (d, J= 10.8 Hz, 1 H), 4.52 (d,
J=10.8 Hz, 1 H), 4.36 (t, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 2.99 (br's, 1 H), 2.24 (s, 3 H); 3C NMR (100 MHz, CDCls): &
195.6, 180.9, 144.1, 139.4, 134.3, 134.1 (2C), 129.6, 129.0, 128.4, 127.9, 125.9, 123.3, 115.8, 115.6, 109.6, 69.92,
66.4, 63.0, 52.8, 52.4, 21.5; HRMS (ESI): m/z calcd for Ca7H23N>04FNa [M+Na]* 481.1540, found 481.1565.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-fluorobenzoyl)-2-oxo0-4'-phenyls-piro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4j):

[0.5 mmol scale] 199.5 mg, 90%, a white solid, m.p. 166.5-167.5 °C, dr> 20:1; IR (thin film): vmax 3325, 2958,
1733, 1682, 1474, 1187, 750 cm™; *'H NMR (400 MHz, CDCls) 6 8.80 (brs, 1 H), 7.52 (d, J= 7.2 Hz, 2 H), 7.44 (dd, J=
8.6, 5.4 Hz, 2 H), 7.33 (t, J= 7.6 Hz, 2 H), 7.27 (d, J= 7.2 Hz, 1 H), 7.23 (t, J= 7.4 Hz, 1 H), 7.07 (Ut, J= 7.6 Hz, 1 H),
6.99 (Wt, J= 7.6 Hz, 1 H), 6.83 (Ut, J= 8.4 Hz, 2 H), 6.59 (d, J= 7.6 Hz, 1 H), 4.70 (d, J= 10.8 Hz, 1 H), 4.56 (d, J= 10.8
Hz, 1 H), 4.39 ({t, J= 10.8 Hz, 1 H) 3.65 (s, 3 H), 3.04 (brs, 1 H); 13C NMR (100 MHz, CDCl3): 6 194.7, 181.3, 173.1,
140.2, 138.2, 133.3, 130.4, 129.8, 128.8, 128.4, 128.1, 127.5, 125.8, 123.3, 115.5, 115.3, 110.0, 70.1, 66.5, 63.2,
53.4, 52.4; HRMS (ESI): m/z calcd for Ca6H22N204F [M+H]* 445.1564, found 445.1559.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-fluorobenzoyl)-2-oxo0-4'-(p-tolyl) spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4k):

[0.5 mmol scale] 181.0 mg, 79%, a white solid, m.p. 197.7-198.3 °C, dr> 20:1; IR (thin film): vmax 3370, 3281, 1774,
1718, 1682, 1157, 789, 739 cm-1; 1H NMR (400 MHz, DMSO-dg) & 10.41 (br s, 1 H), 7.44 (dd, J= 8.6, 5.4 Hz, 2 H),
7.33 (d, J= 8.0 Hz, 2H), 7.14-7.08 (m, 5 H), 7.02 ({t, J= 7.6 Hz, 1 H), 6.88 (Wt, J= 7.6 Hz, 1 H), 6.49 (d, J= 7.6 Hz, 1 H),
4.52 (d, J= 10.4 Hz, 1 H), 4.41 (dd, J= 10.4, 7.2 Hz, 1 H), 4.30 ({t, J= 10.4 Hz, 1 H), 3.79 (d, J= 7.2 Hz, 1 H), 3.59 (s, 3
H), 2.24 (s, 3 H); 3C NMR (100 MHz, DMSO-d): 6 195.3, 180.7, 172.8, 141.8, 136.8, 136.2, 133.7, 130.8, 129.7,
129.5,129.3, 128.2, 126.1, 122.2, 116.0, 115.8, 109.7, 69.4, 66.2, 62.2, 52.4, 51.4, 21.1; HRMS (ESI): m/z calcd for
Cy7H23N,04FNa [M+Na]*481.1540, found 481.1544.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-fluorobenzoyl)-4'-(4-fluorophen-yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4l):

[0.5 mmol scale] 187.3 mg, 81%, a white solid, m.p. 213.0-213.8 °C, dr> 20:1; IR (thin film): vmax 3343, 3259, 2925,
1730, 1679, 1613, 1507, 1020, 866, 789, 745 cm~L; H NMR (400 MHz, DMSO-ds) 6 10.47 (br s, 1 H), 7.55 (dd, J= 8.4,
5.6 Hz, 2 H), 7.48 (dd, J= 8.4, 5.6 Hz, 2 H), 7.21-7.09 (m, 5 H), 7.05 (t, J= 7.6 Hz, 1 H), 6.90 (t, J= 7.6 Hz, 1 H), 6.54 (d,
J=7.6 Hz, 1 H), 4.57 (d, J= 10.4 Hz, 1 H), 4.48 (dd, J= 10.4, 5.6 Hz, 1 H), 4.40 (yt, J= 10.4 Hz, 1 H), 3.86 (d, J= 5.6 Hz,
1 H), 3.62 (s, 3 H); 13C NMR (100 MHz, DMSO-ds): 6 195.4, 180.6, 172.6, 141.9, 135.4, 133.7, 130.8, 130.7, 130.4,
130.3, 129.6, 129.2, 126.1, 122.1, 116.0, 115.8, 109.7, 69.3, 66.1, 62.2, 52.4, 50.7; HRMS (ESI): m/z calcd for
Ca6H20N204F2Na [M+Na]* 485.1289, found 485.1295.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-2-oxo0-4'-phenyls piro[indoline-3,2'-pyrrolidine]-5'-

carboxylate (4m):

[0.5 mmol scale] 206.8 mg, 90%, a pale yellow solid, m.p. 181.3-182.3 °C, dr> 20:1; IR (thin film): vmax 3365, 3293,
1780, 1733, 1680, 1471, 1092, 764 cm™%; *H NMR (400 MHz, CDCls) 6 8.43 (br's, 1 H), 7.51 (d, J= 7.6 Hz, 2 H), 7.34
(d, J= 8.8 Hz, 2 H), 7.32 (d, J= 7.6 Hz, 2 H), 7.27-7.22 (m, 2 H), 7.14 (d, J= 8.8 Hz, 2 H), 7.09 (td, J= 7.6, 1.2 Hz, 1 H),
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7.00 (Yt, J= 7.6 Hz, 1 H), 6.57 (d, J= 7.6 Hz, 1 H), 4.68 (d, J= 10.8 Hz, 1 H), 4.55 (d, J= 10.8 Hz, 1 H), 4.37 ({t, J= 10.8
Hz, 1 H) 3.66 (s, 3 H), 2.88 (br s, 1 H); 3C NMR (100 MHz, CDCl3): § 195.1, 181.0, 173.0, 140.1, 139.6, 138.1, 135.1,
129.8, 129.1, 128.9, 128.6, 128.3, 128.1, 127.5, 125.8, 123.4, 109.9, 70.0, 66.5, 63.2, 53.4, 52.4; HRMS (ESI): m/z
calcd for CogH2oN,04 [M+H]* 461.1268, found 461.1266.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-2-oxo0-4'-(p-tolyl) spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4n):

[0.5 mmol scale] 199.5 mg, 84%, a white solid, m.p. 102.6-103.6 °C, dr> 20:1; IR (thin film): vimax 3543, 3387, 1724,
1680, 1646, 1590, 1089, 853, 750 cm™; *'H NMR (400 MHz, CDCl3) & 8.49 (brs, 1 H), 7.39 (dd, J= 8.0 Hz, 2 H), 7.34
(d, J= 8.4 Hz, 2 H), 7.26 (d, J= 7.6 Hz, 1 H), 7.15-7.10 (m, 4 H), 7.08 ({1t J= 7.6 Hz, 1 H), 6.99 (It, J= 7.6 Hz, 1 H), 6.56
(Wt, J= 7.6 Hz, 1 H), 4.67 (d, J= 10.8 Hz, 1 H), 4.53 (d, J= 10.8 Hz, 1 H), 4.34 (Ut, J= 10.8 Hz, 1 H), 3.66 (s, 3 H), 2.54
(br's, 1 H), 2.29 (s, 3 H); 3C NMR (100 MHz, CDCls): 6 195.2, 181.0, 173.1, 140.1, 139.5, 137.2, 135.2, 135.0, 129.1,
128.6,128.4,127.9, 125.9, 123.3, 109.9, 70.0, 66.5, 63.2, 53.1, 52.4, 21.1; HRMS (ESI): m/z calcd for C27H24N,04Cl
[M+H]*475.1425, found 475.1420.

(£)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-4'-(4-fluorophen-yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (40):

[0.5 mmol scale] 175.2 mg, 73%, a white solid, m.p. 182.0-182.9 °C, dr> 20:1; IR (thin film): vmax 3345, 3144, 3077,
2883, 2833, 1739, 1711, 1686, 1470, 1217, 840, 763 cm™%; 'H NMR (400 MHz, CDCls) 6 8.86 (br s, 1 H), 7.50 (dd, J=
8.8,5.2Hz,2 H),7.34(d, J=8.4Hz,2 H),7.24 (d, J=7.6 Hz, 1 H), 7.14 (d, J= 8.4 Hz, 2 H), 7.08 (td, J= 7.8, 1.0 Hz, 1 H),
7.04-6.96 (m, 3 H), 4.62 (d, J= 10.8 Hz, 1 H), 4.53 (d, J= 10.8 Hz, 1 H), 4.37 (t, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 3.07 (s,
3 H); 3C NMR (100 MHz, CDCls): 6 195.1, 181.2, 172.8, 140.2, 139.7, 135.0, 133.9, 129.9, 129.6, 129.1, 128.6, 128.2,
125.7,123.4, 115.7, 110.0, 69.9, 66.3, 63.3, 52.6, 52.5; HRMS (ESI): m/z calcd for Cy6H21N204FCl [M+H]*479.1174,
found 479.1175.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-4'-(4-chlorophen- yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4p):

[0.5 mmol scale] 172.7 mg, 70 %, a white solid, m.p. 104.1-105.0 °C, dr> 20:1; IR (thin film): vmax 3360, 3287, 1763,
1716, 1688, 1652, 1090, 772, 722 cm%; 'H NMR (400 MHz, CDCl3) & 8.16 (br s, 1 H), 7.45 (d, J= 8.4 Hz, 2 H), 7.34-
7.29 (m, 4 H), 7.23 (d, J= 7.2 Hz, 2 H), 7.15 (d, J= 8.4 Hz, 2 H), 6.99 (Pt, J= 7.6 Hz, 1 H), 6.57 (d, J= 7.6 Hz, 1 H), 4.60
(d, J= 10.8 Hz, 1 H), 4.52 (d, J= 10.8 Hz, 1 H), 4.33 ({t, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 2.92 (brs, 1 H); 13C NMR (100
MHz, CDCls): 6 194.9, 180.7, 172.7, 140.0, 139.7, 136.7, 135.0, 133.4, 129.9, 129.5, 129.1, 129.0, 128.6, 128.0, 125.8,
123.4,109.9, 69.8, 66.2, 63.3, 52.7, 52.5; HRMS (ESI): m/z calcd for CagH21N,04Cl, [M+H]* 495.0878, found 495.0874.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-3'-(4-bromobenzoyl)-2-oxo-4'-phen ylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4q):

[0.5 mmol scale] 194.6 mg, 77 %, a white solid, m.p.191.1-191.9 °C, dr> 20:1; IR (thin film): vmax 3309, 3003, 2947,
1729, 1680, 1471, 1181, 761 cm™; *H NMR (400 MHz, CDCl5) & 7.63 (br's, 1 H), 7.53 (d, J= 7.2 Hz, 2 H), 7.38-7.34
(m, 4 H), 7.30-7.27 (m, 4 H), 7.12 (td, J= 7.8, 1.4 Hz, 1 H), 7.03 (td, J= 7.6, 0.8 Hz, 1 H), 6.56 (d, J= 7.6 Hz, 1 H), 4.70
(d, J= 10.8 Hz, 1 H), 4.56 (dd, J= 10.8, 8.4 Hz, 1 H), 4.38 ({t, J= 10.8 Hz, 1 H), 3.68 (s, 3 H), 3.07 (d, J= 8.4 Hz, 1 H);
13C NMR (100 MHz, CDCl3): & 195.3, 181.1, 173.0, 140.1, 138.1, 135.5, 131.6, 129.8, 129.2, 128.9, 128.4, 128.3,
128.1, 127.5, 125.8, 123.4, 110.0, 70.0, 66.5, 63.2, 53.4, 52.4; HRMS (ESI): m/z calcd for CagH22N>04Br [M+H]*
505.0763, found 505.0755.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-fluoroph-enyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4r):

[0.5 mmol scale] 193.2 mg, 74%, a white solid, m.p. 184.7-185.6 °C, dr> 20:1; IR (thin film): v, 3359, 3281, 2980,
1771, 1727, 1693, 1652, 1515, 1156, 786, 725 cm™; *H NMR (400 MHz, CDCl3) 6 8.60 (br s, 1 H), 7.49 (dd, J= 8.8,
5.6 Hz, 2 H), 7.31 (d, J= 8.4 Hz, 2 H), 7.27-7.23 (m, 3 H), 7.09 (t, J= 7.6 Hz, 1 H), 7.04-6.97 (m, 3 H), 6.58 (d, J= 8.0 Hz,
1 H), 4.60 (d, J= 10.8 Hz, 1 H), 4.53 (d, J= 10.8 Hz, 1 H), 4.36 (t, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 3.00 (br s, 1 H);'3C
NMR (100 MHz, CDCl3): 6 195.2, 181.0, 172.8, 140.1, 135.5, 133.9, 131.6, 129.9, 129.7, 129.1, 128.4, 128.1, 125.8,
123.4, 115.7, 110.0, 69.9, 66.3, 63.2, 52.6, 52.5; HRMS (ESI): m/z calcd for CasH20N204FBrNa [M+Na]* 545.0488,
found 545.0487.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-chlorophe-nyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4s):

[0.5 mmol scale] 199.0 mg, 74%, a white solid, m.p.161.7-162.7 °C, dr> 20:1; IR (thin film): vmax 3294, 2961,,
2877, 1716, 1683, 1463, 1229, 1184, 820, 756 cm™%; 'H NMR (400 MHz, DMSO-d¢) 6 10.4 (br s, 1 H), 7.50-7.47 (m,
4 H), 7.39 (d, J= 8.8 Hz, 2 H), 7.28 (d, J= 8.4 Hz, 2 H), 7.06 (d, J= 7.2 Hz, 1 H), 7.03 (td, J= 8.0, 1.2 Hz, 1 H), 6.87 (td,
J=7.4,0.6 Hz, 1 H), 6.50 (d, J= 7.6 Hz, 1 H), 4.51 (d, J= 10.4 Hz, 1 H), 4.43 (dd, J= 10.2, 7.0 Hz, 1 H), 4.33 ({it, J= 10.4
Hz, 1 H) 3.85 (d, J= 7.2 Hz, 1 H), 3.60 (s, 3 H); 3C NMR (100 MHz, DMSO-ds): § 196.0, 180.5, 172.4, 141.9, 138.3,



135.8, 132.3, 131.9, 130.4, 129.7, 129.1, 127.9, 126.1, 122.2, 109.8, 69.2, 66.0, 62.1, 52.4, 50.7; HRMS (ESI): m/z
calcd for C6H20N204CIBrNa [M+Na]*561.0193, found 561.0199.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-methoxy-phenyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-
5'-carboxylate (4t):

[0.5 mmol scale] 197.1 mg, 74%, a white solid, m.p.105.3-106.1 °C, dr> 20:1; IR (thin film): vmax 3359, 3292, 1771,
1724, 1690, 1512, 1251, 1182, 833, 780 cm™%; 'H NMR (400 MHz, CDCls) & 7.99 (br's, 1 H), 7.42 (d, J= 8.4 Hz, 2 H),
7.23 (d, J= 8.4 Hz, 2 H), 7.27-7.25 (m, 3 H), 7.09 (t, J= 7.6 Hz, 1 H), 7.00 (t, J= 7.6 Hz, 1 H), 6.86 (d, J= 8.4 Hz, 2 H),
6.56 (d, J= 7.6 Hz, 1 H), 4.62 (d, J= 10.4 Hz, 1 H), 4.51 (d, J= 10.4 Hz, 1 H), 4.32 (Pt, J= 10.4 Hz, 1 H) 3.77 (s, 3 H), 3.67
(s, 3 H), 2.58 (brs, 1 H); *C NMR (100 MHz, CDCls): & 195.3, 180.6, 173.0, 158.9, 139.9, 135.6, 131.6, 129.9, 129.8,
129.2,129.1, 128.3, 128.0, 125.9, 123.4, 114.3, 109.8, 69.8, 66.4, 63.2, 55.2, 52.7, 52.4; HRMS (ESI): m/z calcd for
C27H23N20sBrNa [M+Na]* 557.0688, found 557.0688.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(furan-2-yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4u):

[0.5 mmol scale] 215.5 mg, 87%, a yellow solid, m.p.210.5-211.5 °C, dr> 20:1; IR (thin film): vmax 3211, 2928, 2850,
1717, 1683, 1514, 1226, 735 cm™%; 'H NMR (400 MHz, CDCl3) 6 8.61 (br s, 1 H), 7.36-7.31 (m, 5 H), 7.23 (d, )= 7.6
Hz, 1 H), 7.08 (t, J= 7.4 Hz, 1 H), 6.99 (t, J= 7.6 Hz, 1 H), 6.58 (d, J= 7.6, Hz, 1 H), 6.29 (s, 2 H), 4.78 (d, J= 10.4 Hz, 1
H), 4.57 (d, J= 10.4 Hz, 1 H), 4.52 (Ut, J= 10.4 Hz, 1 H), 3.76 (s, 3 H), 2.90 (br s, 1 H); 3C NMR (100 MHz, CDCl3): &
195.0,180.6, 172.8, 150.8, 142.2, 140.1, 135.3, 131.6, 129.9, 129.3, 128.5, 128.2, 125.9, 123.3, 110.5, 110.1, 107.7,
70.0, 69.8, 63.7, 59.8, 52.6, 46.4; HRMS (ESI): m/z calcd for Co4H20N20sBr [M+H]* 495.0556, found 495.0517.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-nitrobenzoyl)-2-oxo-4'-phenylsp-iro [indoline-3,2'-pyrrolidine]-5'-carboxylate
(4v):

[0.5 mmol scale] 185.0 mg, 79%, a yellow solid, m.p. 107.5-108.3 °C, dr> 20:1; IR (thin film): vimax 3365, 3292, 3098,
1721, 1690, 1649, 1526, 1351, 1173, 839 cm~%; 'H NMR (400 MHz, CDCl3) & 8.54 (br s, 1 H), 8.00 (d, J= 8.8 Hz, 2 H),
7.53(d, J= 7.6 Hz, 2 H), 7.49 (d, J= 8.8 Hz, 2 H), 7.35 ({it, J= 7.6 Hz, 2 H), 7.25 (Ut, J= 7.6 Hz, 2 H), 7.10-7.06 (m, 1 H),
7.03-6.99 (m, 1 H), 6.54 (d, J= 7.6 Hz, 1 H), 4.72 (d, J= 10.8 Hz, 1 H), 4.56 (d, J= 10.8 Hz, 1 H), 4.36 ({t, J= 10.8 Hz, 1
H) 3.66 (s, 3 H), 2.84 (brs, 1 H); 13C NMR (100 MHz, CDCl3): § 195.3, 180.9, 172.9, 150.0, 141.3, 140.2, 137.9, 130.1,
128.9,128.7,128.1 128.0, 127.7, 125.8, 123.5, 123.4, 110.1, 69.8, 66.5, 64.0, 53.2, 52.5; HRMS (ESI): m/z calcd for
Ca6H22N306 [M+H]*472.1509, found 472.1508.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-nitrobenzoyl)-2-oxo-4'-(p-tolyl)-spiro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4w):

[0.5 mmol scale] 193.9 mg, 80%, a yellow solid, m.p. 116.5-117.3 °C, dr> 20:1; IR (thin film): vmax 3387, 3287, 2925,
1769, 1724, 1688, 1658, 1523, 1488, 1162, 822, 736 cm%; *H NMR (400 MHz, CDCl3) § 8.51 (br s, 1 H), 8.01 (d, J=
8.8,2 H), 7.49 (d, J= 8.8 Hz, 2 H), 7.41 (d, J= 8.0 Hz, 2 H), 7.24 (d, J= 7.2 Hz, 1 H), 7.15 (d, J= 8.0 Hz, 2 H), 7.08 (td, J=
7.6, 1.0 Hz, 1 H), 7.01 (Yt, J= 7.2 Hz, 1 H), 6.54 (d, J= 7.6 Hz, 1 H), 4.70 (d, J= 10.8 Hz, 1 H), 4.53 (d, J= 10.4 Hz, 1 H),
433 (Wt, J= 10.4 Hz, 1 H), 3.67 (s, 3 H), 2.75 (br s, 1 H), 2.30 (s, 3 H); 13C NMR (100 MHz, CDCl3): & 195.3, 180.8,
173.0,150.0, 141.3, 140.1, 137.4,130.1, 129.6, 128.7,128.1,127.9, 125.8, 123.4, 110.0, 69.8, 66.5, 64.0, 52.9, 52.5,
21.1; HRMS (ESI): m/z calcd for Ca7H24N,06 [M+H]* 486.1665, found 486.1672.

(x)-methyl (3R, 3'S, 4'R, 5'S)-4'-(4-methoxyphenyl)-3'-(4-nitrobenz- oyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4x):

[0.5 mmol scale] 176.4 mg, 70 %, a yellow solid, m.p. 193.2-194.1 °C, dr> 20:1; IR (thin film): vmax 3359, 3276, 1766,
1688, 1648, 1521, 1348, 1178, 750 cm™; *H NMR (400 MHz, CDCl3) § 8.36 (br s, 1 H), 8.01 (d, J= 8.8 Hz, 2 H), 7.50
(d, J=8.4 Hz, 2 H), 7.44 (d, J= 8.4 Hz, 2 H), 7.24 (d, J= 7.2 Hz, 1 H), 7.08 (Wit, J= 7.4 Hz, 1 H), 7.01 (Ut, J= 7.4 Hz, 1 H),
6.88 (d, J= 8.8 Hz, 2 H), 6.53 (d, J= 7.6 Hz, 1 H), 4.67 (d, J= 10.4 Hz, 1 H), 4.52 (d, J= 10.4 Hz, 1 H), 4.31 ({t, J= 10.4
Hz, 1 H) 3.77 (s, 3 H), 3.68 (s, 3 H), 2.62 (br s, 1 H); 13C NMR (100 MHz, CDCls): 6 195.3, 180.7, 172.9, 159.0, 150.0,
141.3, 140.1, 130.1, 129.7,129.1, 128.7,128.0, 125.8, 123.5, 123.4, 114.3, 110.0, 69.7, 66.4, 64.0, 55.2, 52.6, 52.5;
HRMS (ESI): m/z calcd for C;7H3N307Na [M+Na]* 524.1434, found 524.1446.

(x)-methyl (3R,3'S,4'R,5'S)-3'-benzoyl-4'-(2-bromophenyl)-2-oxosp-iro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4y):

[1.0 mmol scale] 359 mg, 71 %, a white solid, m.p. 162.8-164.4 °C, dr> 20:1; IR (thin film): vmax 3197, 2947, 2874,
1760, 1702, 1679, 1618, 1468, 1187, 750, 685 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.46 (brs, 1 H), 7.85 (d, /= 7.6
Hz, 1 H), 7.60 (dd, J= 8.0, 1.2 Hz, 1 H), 7.47-7.42 (m, 2 H), 7.39 (d, J= 8.0 Hz, 2 H), 7.28 (t, J= 7.6 Hz, 2 H), 7.17 (td,
J=7.6,1.2Hz,1H),7.09 (d, J=7.6 Hz, 1 H), 7.03 (td, /= 7.6, 1.2 Hz, 1 H), 6.88 (dd, J=7.6, 0.8 Hz, 1 H), 6.50 (d, J= 7.6
Hz, 1 H), 4.89 ({it, J= 10.4 Hz, 1 H), 4.74 (d, J= 10.4 Hz, 1 H), 4.29 (dd, J= 10.4, 8.0 Hz, 1 H), 3.65 (d, J= 8.0 Hz, 1 H),
3.61 (s, 3 H), 3.42 (d, J= 8.0 Hz, 1 H); 3C NMR (100 MHz, DMSO-de): & 196.5, 180.6, 172.4, 142.0, 138.5, 136.8,
133.8,133.3,129.7,129.5,129.2,128.9,128.8,127.8,126.0, 125.6, 125.0, 122.2, 109.8, 69.4, 66.6, 62.0, 52.6, 50.8;
HRMS (ESI): m/z calcd for CaH2,BrN,04 [M+H]* 505.0763, found 505.0769.
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(£)-methyl (3R,3'S,4'R,5'S)-3'-benzoyl-4'-(3-bromophenyl)-2-oxosp-iro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4z):

[1.0 mmol scale] 450 mg, 89 %, a white solid, m.p. 95.2-96.7 °C, dr> 20:1; IR (thin film): vmax 3215, 2952, 2875,
1735, 1713, 1680, 1616, 1468, 1178, 750, 688 cm~L; 'H NMR (400 MHz, DMSO-ds) 6 10.44 (br s, 1 H), 7.65 (s, 1 H),
7.49-7.43 (m, 3 H), 7.38 (d, J= 7.2 Hz, 2 H), 7.32 (d, J= 7.6 Hz, 1 H), 7.26 ({t, J= 7.6 Hz, 2 H), 7.06 (d, J= 7.6 Hz, 1 H),
6.99 (td, J= 7.6, 1.2 Hz, 1 H), 6.85 (td, J= 7.6, 0.8 Hz, 1 H), 6.46 (d, J= 7.6 Hz, 1 H), 4.53 (d, J= 10.4 Hz, 1 H), 4.46 (dd,
J=10.4,7.2 Hz, 1 H), 4.35 (Yt, J= 10.4 Hz, 1 H), 3.85 (d, J= 7.2 Hz, 1 H), 3.60 (s, 3 H); 13C NMR (100 MHz, DMSO-dj):
6 196.6, 180.6, 172.4, 142.4, 141.9, 136.7, 133.8, 131.3, 131.2, 130.6, 129.6, 129.1, 128.8, 127.8, 127.7, 126.1,
122.3,122.1, 109.8,69.3,65.9,62.1,52.4,51.1; HRMS (ESI): m/z calcd for Cy6H2,BrN,04 [M+H]*505.0763, found
505.0756.

(x)-methyl (3R,3'S,4'R,5'S)-3'-(2-fluorobenzoyl)-2-oxo-4'-phenylspi-ro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(4aa):

[1.0 mmol scale] 346 mg, 78 %, a white solid, m.p. 172.9-173.2 °C, dr> 20:1; IR (thin film): vmax 3226, 3086, 3025,
2958, 1735, 1713, 1671, 1479, 1270, 922, 756 cm™; 'H NMR (400 MHz, DMSO-ds) & 10.31 (brs, 1 H), 7.45 (d, J= 7.2
Hz, 1 H), 7.44 (m, 1 H), 7.36 (Ut, J= 7.6 Hz, 2 H), 7.25 (t, J= 7.4 Hz, 1 H), 7.09 (t, J= 7.6 Hz, 1 H), 7.07 (td, J=7.6, 1.2
Hz, 1 H), 7.05-7.03 (m, 1 H), 7.00 (d, J= 7.2 Hz, 1 H), 6.96 (td, J= 7.6, 2.0 Hz, 1 H), 6.90 (td, J= 7.6, 0.8 Hz, 1 H), 6.51
(d, J= 7.6 Hz, 1 H), 4.54 (d, J= 10.0 Hz, 1 H), 4.42 (d, J= 10.0, 7.2 Hz, 1 H), 4.31 ({it, J= 10.0 Hz, 1 H), 3.78 (d, J= 7.2
Hz, 1 H), 3.58 (s, 3 H); 3C NMR (100 MHz, DMSO-ds): 6 195.6, 180.6, 172.6, 142.4,139.6, 130.1, 130.0, 129.7, 129.2,
129.0, 128.4, 127.6, 126.1 (2C), 125.9, 124.8 (2C), 122.1, 109.8, 79.6, 69.0, 66.1, 52.4, 51.5; HRMS (ESI): m/z calcd
for CyeH22FN,04 [M+H]* 445.1564, found 445.1558.

(+)-methyl (3R,3'S,4'R,5'S)-3'-benzoyl-4'-(5-chloro-2-hydroxyphen yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4ab):

[1.0 mmol scale] 220 mg, 46 %, a yellow solid, m.p. 212.8-213.4 °C, dr> 20:1; IR (thin film): vmax 3326, 3058, 2986,
1727, 1688, 1618, 1346, 1184, 744 cm™%; H NMR (400 MHz, DMSO-ds) 6 10.36 (br s, 1 H), 10.01 (d, J= 7.4 Hz, 1 H),
7.41-7.38 (m, 3 H), 7.28 (Y, J= 7.6 Hz, 2 H), 7.14 (d, J= 7.6 Hz, 1 H), 7.07 (dd, J= 8.6, 2.6 Hz, 1 H), 7.02 (td, J= 7.6,
0.8 Hz, 1 H), 6.88 (Wt, J= 7.4 Hz, 1 H), 6.79 (d, J= 7.6 Hz, 1 H), 6.48 (d, J= 7.6 Hz, 1 H), 4.96 (d, J= 10.0 Hz, 1 H), 4.53-
4.43 (m, 2 H), 4.31 ({t, J= 10.4 Hz, 1 H) 3.77 (s, 3 H), 3.59 (s, 3 H), 3.48 (d, J= 7.6 Hz, 1 H); 3C NMR (100 MHz, DMSO-
ds): 6 197.0, 180.3, 173.2, 155.2, 141.8, 137.0, 133.7, 129.6, 129.4, 129.0, 128.9, 128.1, 127.8, 126.8, 126.1, 122.9,
122.2,117.4, 109.7, 69.6, 64.0, 59.0, 52.4, 48.0; HRMS (ESI): m/z calcd for CyeH2,CIN,Os [M+H]*477.1217, found
477.1220.

(x)-methyl (3R,3'S,4'R,5'S)-3'-benzoyl-4'-(2-hydroxy-3-methoxyphe nyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-
5'-carboxylate (4ac):

[1.0 mmol scale] 340 mg, 72 %, a white solid, m.p. 201.5-211.2 °C, dr> 20:1; IR (thin film): vmax 3309, 2963, 2853,
1727, 1682, 1621, 1471, 1345, 1086, 733 cm™; *H NMR (400 MHz, DMSO-ds) 6 10.33 (brs, 1 H), 8.77 (d, J= 7.4 Hz,
1H), 7.48 (d, J= 7.2 Hz, 1 H), 7.40 (d, J= 7.2 Hz, 2 H), 7.30 ({1t, J= 7.6 Hz, 2 H), 7.21 (d, J= 7.6 Hz, 1 H), 7.04 (td, J= 7.6,
0.8 Hz, 1 H), 6.96 (d, J= 7.6 Hz, 1 H), 6.92 (Ut J= 7.6 Hz, 1 H), 6.81 (dd, J= 8.0, 1.2 Hz, 1 H), 6.72 (t, J= 7.8 Hz, 1 H),
6.48 (d, J= 7.6 Hz, 1 H), 5.05 (d, J= 10.4 Hz, 1 H), 4.58 ({t, J= 10.4 Hz, 1 H), 4.36 (dd, J= 10.4, 8.0 Hz, 1 H), 3.76 (s, 3
H), 3.59 (s, 3 H), 3.42 (d, J= 8.0 Hz, 1 H); 3C NMR (100 MHz, DMSO-de): 6 196.8, 180.3, 173.5, 147.9, 145.4, 141.8,
137.1,133.7,129.8,129.5,128.9,127.8,126.2,124.5,122.2,121.1,119.3,110.8, 109.7, 69.7, 64.5,59.2, 56.2, 52 .4,
48.3; HRMS (ESI): m/z calcd for Cy7H25N206 [M+H]*473.1713, found 473.1700.

(£)-methyl (3R,3'S,4'R,5'S)-3'-benzoyl-4'-(2,4-dichlorophenyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (4ad):

[1.0 mmol scale] 430 mg, 87 %, a white solid, m.p. 104.6-105.8 °C, dr> 20:1; IR (thin film): vmax 3326, 3069, 2947,
1735, 1680, 1618, 1474, 1181, 750 cm™%; *H NMR (400 MHz, DMSO-ds) 6 10.46 (br s, 1 H), 7.89 (d, J= 8.4 Hz, 1 H),
7.59 (d, J= 2.4 Hz, 1 H), 7.48 (dd, J= 8.4, 2.4 Hz, 1 H), 7.45 (t, J= 7.4 Hz, 1 H), 7.39 (d, J= 7.2 Hz, 2 H), 7.27 ({t, J= 7.8
Hz, 2 H), 7.06 (d, J= 7.6 Hz, 1 H), 7.01 (td, J= 7.6, 1.2 Hz, 1 H), 6.86 (td, J= 7.6, 0.8 Hz, 1 H), 6.49 (d, J= 8.0 Hz, 1 H),
4.85 (Pt, J=10.4 Hz, 1 H), 4.71 (d, J= 10.4 Hz, 1H), 4.32 (dd, J= 10.4, 7.6 Hz, 1 H), 3.72 (d, J= 7.6 Hz, 1 H), 3.61 (s,
3 H); 3C NMR (100 MHz, DMSO-ds): 6 196.5, 180.6, 172.3, 142.0, 136.7, 136.0, 135.4, 133.8, 132.8, 130.8, 129.7,
129.3,128.8,128.5,127.8,125.9,122.2,109.8, 69.3, 66.1, 61.5, 52.6, 47.5; HRMS (ESI): m/z calcd for Cy6H21Cl,N204
[M+H]*495.0878, found 495.0844.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-fluoro-4'-(4-fluoropheny I)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5a):

[1 mmol scale] 350.0 mg, 78%, a white solid, dr> 20:1, m.p. 200.6-201.3 °C; IR (thin film): vmax 3337, 3186, 1755,
1716, 1682, 1488, 1220, 688 cm™%; 'H NMR (400 MHz, DMSO-dg) & 10.48 (br's, 1 H), 7.53 (dd, J= 8.6, 5.4 Hz, 2 H),
7.48 (t,J=7.6 Hz, 1 H), 7.45 (d, J= 7.6 Hz, 2 H), 7.31 (U, J= 7.8 Hz, 2 H), 7.17 (Ut, J= 8.8 Hz, 2 H), 6.96 (dd, J= 8.2, 2.6
Hz, 1 H), 6.87 (td, J= 9.0, 2.6 Hz, 1 H), 6.50 (dd, J= 8.4, 4.4 Hz, 1 H), 4.59 (d, J= 10.4 Hz, 1 H), 4.49 (dd, J= 10.4, 6.8
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Hz, 1 H), 4.41 (Wt, J= 10.4 Hz, 1 H), 4.04 (d, J= 6.8 Hz, 1 H), 3.62 (s, 3 H); 13C NMR (100 MHz, DMSO-de): & 196.6,
180.6, 172.6, 138.1, 136.8, 135.4, 133.9, 131.2, 130.4, 128.9, 127.8, 116.0, 115.8, 114.0, 113.7, 110.6, 110.6, 69.6,
66.1,62.1, 52.3, 50.5; HRMS (ESI): m/z calcd for CygH21N,04F, [M+H]* 463.1469, found 463.1460.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-chlorophenyl)-5-fluo ro-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5b):

[1 mmol scale] 282.2 mg, 66%, a white solid, m.p. 224.1-225.2 °C, dr> 20:1; IR (thin film): vmax 3331, 3181, 3086,
2875, 1752, 1710, 1677, 1488, 1009, 819, 688 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.45 (br's, 1 H), 7.50-7.46 (m,
3 H), 7.43-7.38 (m, 4 H), 7.30 (Yt, J= 7.8 Hz, 2 H), 6.92 (dd, J= 8.4, 2.8 Hz, 1 H), 6.88-6.83 (m, 1 H), 6.47 (dd, J= 8.4,
4.4 Hz, 1 H), 4.55 (d, J= 10.8 Hz, 1 H), 4.45 (dd, J= 10.8, 6.8 Hz, 1 H), 4.36 (yt, J= 10.8 Hz, 1 H), 4.03 (d, J=6.8 Hz, 1
H), 3.60 (s, 3 H); 13C NMR (100 MHz, DMSO-de): 6 196.5, 180.5, 172.5, 138.3, 138.1, 136.7, 134.0, 132.3, 131.1,
131.0, 130.4, 129.1, 129.0, 127.8, 115.9, 113.8, 110.6; HRMS (ESI): m/z calcd for CagHaoN,04FCINa [M+Na]*
501.0993, found 501.1064.

(x)-methyl (3R, 3'S, 4'R, 5'S)-5-fluoro-3'-(4-methylbenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5c):

[1 mmol scale] 328.2 mg, 72%, a white solid, m.p.170.4-170.9 °C, dr> 20:1; IR (thin film): vinax 3203, 3080, 2930,
1718, 1677, 1485, 1187, 702 cm%; H NMR (400 MHz, DMSO-ds) 6 10.44 (br's, 1 H), 7.42 (d, J= 7.2 Hz, 2 H), 7.34 (d,
J=8.0Hz, 2 H), 7.32 (Pt, J= 7.2 Hz, 2 H), 7.22 (t, J= 7.2 Hz, 2 H), 7.11 (d, J= 8.0 Hz, 2 H), 6.94 (dd, J= 8.4, 2.4 Hz, 1 H),
6.87 (td, J= 8.4, 2.4 Hz, 1 H), 6.50 (dd, J= 8.4, 4.4 Hz, 1 H), 4.54 (d, J= 10.4 Hz, 1 H), 4.44 (d, J= 10.4, 6.8 Hz, 1 H), 4.36
(t, J= 10.4 Hz, 1 H), 4.01 (d, J= 6.8 Hz, 1 H), 3.59 (s, 3 H), 2.25 (s, 3 H); 13C NMR (100 MHz, DMSO-ds): 6 195.9, 180.6,
172.8, 144.5, 139.3, 138.1, 134.4, 131.4, 129.6, 129.2, 128.3, 128.0, 127.7, 115.7, 114.1, 113.8, 110.6, 69.8, 66.1,
61.8,52.4,51.4, 21.5; HRMS (ESI): m/z calcd for Ca7H24N,04F [M+H]*459.1720, found 459.1571.

(x)-methyl (3R, 3'S, 4'R, 5'S)-5-fluoro-3'-(4-methylbenzoyl)-2-oxo-4'-(p-tolyl)spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5d):

[1 mmol scale] 284.9 mg, 60%, a white solid, m.p. 191.8-192.6 °C, dr> 20:1; IR (thin film): vmax 3311, 3188, 3083,
1737, 1711, 1673, 1481, 1190, 822 cm~%; *H NMR (400 MHz, DMSO-ds) § 10.47 (br s, 1 H), 7.37 (d, J= 8.8 Hz, 2 H),
7.33(d, J=8.8 Hz, 2 H), 7.11 (d, J=8.0 Hz, 2 H), 7.10 (d, J=8.0 Hz, 2 H), 7.10 (d, J= 8.0 Hz, 2 H), 6.99 (dd, /= 8.4, 2.4
Hz, 1 H), 6.87 (td, J= 9.0, 2.4 Hz, 1 H), 6.53 (dd, J= 8.4, 4.4 Hz, 1 H), 4.56 (d, J= 10.4 Hz, 1 H), 4.45 (d, J= 10.4, 7.2 Hz,
1 H), 4.36 (Wt, J= 10.4 Hz, 1 H), 4.00 (d, J= 7.2 Hz, 1 H), 3.60 (s, 3 H), 2.23 (s, 3 H), 2.22 (s, 3 H); 13C NMR (100 MHz,
DMSO-dg): 6 195.9, 180.6, 172.9, 144.5, 138.0, 136.8, 136.1, 134.5, 131.4, 129.7 129.6, 128.2, 128.0, 115.7, 114.1,
113.9, 110.6, 69.9, 66.1, 61.8, 52.3, 51.3, 21.5, 21.0; HRMS (ESI): m/z calcd for CogH26N>04F [M+H]*473.1877, found
473.1879.

(x)-methyl (3R, 3'S, 4'R, 5'S)-4'-(4-chlorophenyl)-5-fluoro-3'-(4-me thylbenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (5e):

[Immol scale] 329.9 mg, 75%, a white solid, m.p.201.4-202.2 °C, dr> 20:1; IR (thin film): vmax 3058, 2885, 1735,
1716, 1674, 1490, 1246, 825 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.46 (brs, 1 H), 7.48 (d, J= 8.4 Hz, 2 H), 7.38 (d,
J=8.8Hz, 2 H), 7.35 (d, J= 8.8 Hz, 2 H), 7.11 (d, J= 8.4 Hz, 2 H), 6.93 (dd, J= 8.4, 2.4 Hz, 1 H), 6.87 (td, J= 8.8, 2.4 Hz,
1H), 6.51 (dd, J= 8.4, 4.4 Hz, 1 H), 4.52 (d, J= 10.4 Hz, 1 H), 4.44 (dd, J= 10.4, 7.2 Hz, 1 H), 4.36 ({it, J= 10.4 Hz, 1 H),
4.02(d,J=7.2Hz,1H),3.60(s, 3 H),2.25(s, 3 H); 3C NMR (100 MHz, DMSO-d): § 195.8, 180.5, 172.5, 144.5, 138.3,
138.1,134.3,132.3,131.3,131.2, 130.3,129.6, 129.1, 128.0, 116.0, 114.0, 110.6, 69.7, 65.9, 61.7, 52.4, 50.7, 21.5;
HRMS (ESI): m/z calcd for C7H23N,04FCl [M+H]*493.1330, found 493.1168.

(£)-methyl (3R, 3'S, 4'R, 5'S)-5-fluoro-4'-(4-methoxyphenyl)-3'-(4-methylbenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyla te (5f):

[1mmol scale] 269.7 mg, 62%, a white solid, m.p. 170.8-171.7 °C, dr> 20:1; IR (thin film): vmax 3309, 1760, 1710,
1669, 1515, 1251, 755 cm™%; *H NMR (400 MHz, DMSO-d) & 10.45 (br's, 1 H), 7.37 (d, J= 8.0 Hz, 2 H), 7.35 (d, J= 8.8
Hz, 2 H), 7.11 (d, J= 8.8 Hz, 2 H), 6.87 (td, J= 9.0, 2.8 Hz, 1 H), 6.51 (dd, J= 8.8, 4.4 Hz, 1 H), 4.53 (d, J= 10.4 Hz, 1 H),
4.41(dd, J= 10.4, 6.4 Hz, 1 H), 4.33 (Pt, J= 10.4 Hz, 1 H), 3.97 (d, J= 6.4 Hz, 1 H), 3.69 (s, 3 H), 3.60 (s, 3 H),2.24 (s, 3
H); 3C NMR (100 MHz, DMSO-dg): 6 195. 9, 180.6, 172.9, 144.5, 138.0, 134.5, 131.5, 130.9, 129.6, 129.3, 128.0,
115.9, 115.7, 114.6, 114.1, 113.9, 110.6, 69.8, 66.1, 61.8, 55.4, 52.3, 50.9, 21.5; HRMS (ESI): m/z calcd for
CstzsNzOsF [M+H]+4891826, found 489.1829.

(x)-methyl (3R, 3'S, 4'R, 5'S)-5-fluoro-3'-(4-fluorobenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5g):

[1 mmol scale] 319.5 mg, 69%, a white solid, m.p. 162.0-162.8 °C, dr> 20:1; IR (thin film): vmax 3376, 1716, 1685,
1629, 1485, 1090, 700 cm~L; *H NMR (400 MHz, DMSO-ds) 6 10.46 (br s, 1 H), 7.47 (d, J= 7.6 Hz, 2 H), 7.43 (d, J= 8.4
Hz, 2 H), 7.37 (d, J= 8.4 Hz, 2 H), 7.34 ({t, J= 7.6 Hz, 2 H), 7.23 (d, J= 7.6 Hz, 1 H), 6.96 (dd, J= 8.4, 2.4 Hz, 1 H), 6.89
(td, J= 8.8, 2.4 Hz, 1 H), 6.52 (dd, J= 8.4, 4.4 Hz, 1 H), 4.58 (d, J= 10.4 Hz, 1 H), 4.47 (dd, J= 10.4, 2.8 Hz, 1 H), 4.38
(Wt J= 10.4 Hz, 1 H), 4.05 (d, J= 2.8 Hz, 1 H), 3.60 (s, 3 H), 2.84 (br s, 1 H); 13C NMR (100 MHz, DMSO-de): & 195.7,
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180.4,172.7,139.1, 138.9, 138.0, 135.4, 131.1, 129.7,129.2, 129.1, 128.4, 127.7, 116.1, 115.8, 113.7, 110.7, 69.8,
66.2,62.2,52.4,51.1; HRMS (ESI): m/z calcd for CagH20N,04F,Na [M+Na]* 485.1289, found 485.1284.

(x)-methyl (3R, 3'S, 4'R, 5'S)-4'-(4-chlorophenyl)-5-fluoro-3'-(4-fluorobenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyl ate (5h):

[1 mmol scale] 418.2 mg, 84%, a white solid, m.p. 171.2-171.9 °C, dr> 20:1; IR (thin film): vmax 3320, 1710, 1680,
1601, 1490, 1095, 827 cm™%; *H NMR (400 MHz, DMSO-ds) 6 10.46 (br's, 1 H), 7.52-7.50 (m, 4 H), 7.37 (dd, J= 8.6,
2.2 Hz, 2 H), 7.15-7.10 (m, 2 H), 6.95-6.93 (m, 1 H), 6.88 (td, J= 9.0, 2.2 Hz, 1 H), 6.52-6.48 (m, 1 H), 4.56 (d, J= 10.0
Hz, 1 H), 4.44 (dd, J= 10.0, 6.4 Hz, 1 H), 4.36 ({t, J/= 10.0 Hz, 1 H), 4.04 (d, J= 6.4 Hz, 1 H), 3.60 (s, 3 H); 13C NMR (100
MHz, DMSO-de): 6 195.2, 180.5, 172.5, 138.2, 138.0, 133.5, 132.3, 131.0, 130.9, 130.4, 129.1, 116.1, 115.9, 113.9,
113.6, 110.7, 110.6, 69.7, 66.0, 62.1, 52.4, 50.4; HRMS (ESI): m/z calcd for Cy6H20N,04FCl; [M+H]*497.0917, found
497.1080.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-5-fluoro-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5i):

[1 mmol scale] 364.2 mg, 79%, a white solid, m.p. 164.4-165.1 °C, dr> 20:1; IR (thin film): vmax 3281, 3114, 2969,
2930, 1771, 1716, 1693, 1649, 1165, 772, 719 cm™%; *H NMR (400 MHz, CDCl3) 6 8.77 (br's, 1 H), 7.50 (d, J= 7.6 Hz,
2H),7.39 (d, J= 8.4 Hz, 2 H), 7.33 (Pt, J= 7.6 Hz, 2 H), 7.24 (t, J= 7.6 Hz, 1 H), 7.17 (d, J= 8.4 Hz, 2 H), 7.05 (dd, J= 7.6,
2.4 Hz, 1 H), 6.80 (td, J= 8.8, 2.4 Hz, 1 H), 6.54 (dd, J= 8.4, 4.0 Hz, 1 H), 4.68 (d, J= 10.8 Hz, 1 H), 4.56 (d, J= 10.8 Hz,
1H), 4.37 (Wt, J= 10.8 Hz, 1 H), 3.66 (s, 3 H), 2.84 (br s, 1 H); 13C NMR (100 MHz, CDCl3): & 194.8, 181.1, 173.0, 139.8,
137.9,136.1,135.0,129.2,128.9,128.7,128.1,127.6,116.5,116.2,114.1,113.8,110.8, 70.3, 66.4, 63.0, 53.0, 52.5;
HRMS (ESI): m/z calcd for C6H20N2,04FCINa [M+Na]* 501.0993, found 501.0993.

(+)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-fluoro-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5j):

[1 mmol scale] 423.0 mg, 83%, a white solid, m.p. 185.2-186.0 °C, dr> 20:1; IR (thin film): vmax 3387, 3287, 3114,
2980, 2930, 1769, 1718, 1690, 1485, 1164, 769 cm%; *H NMR (400 MHz, DMSO-ds) & 10.45 (br's, 1 H), 7.52 (d, J=
8.4 Hz,2 H),7.46 (d, J=7.2 Hz, 2H), 7.34 (d, J=8.4 Hz, 2 H), 7.32 ({t, J=7.2 Hz, 2 H), 7.23 (t, J/= 7.2 Hz, 1 H), 6.95 (dd,
J=8.4,2.8 Hz, 1 H), 6.89 (td, J= 9.0, 2.8 Hz, 1 H), 6.51 (dd, J= 8.4, 4.4 Hz, 1 H), 4.57 (d, J= 10.4 Hz, 1 H), 4.46 (dd, J=
10.4, 6.8 Hz, 1 H), 4.37 ({t, J= 10.4 Hz, 1 H), 4.05 (d, J= 6.8 Hz, 1 H), 3.60 (s, 3 H); 13C NMR (100 MHz, DMSO-ds): &
195.9,180.4,172.7,139.1, 138.0, 135.8, 132.1, 129.8,129.2, 128.4, 128.2,127.7,116.1, 115.9, 113.9, 113.7, 110.6,
69.8, 66.2, 62.1, 52.4, 51.1; HRMS (ESI): m/z calcd for CH20N204FBrNa [M+H]* 523.0669, found 523.0664.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-fluoro-2-oxo-4'-(p-tolyl)spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5k):

[1 mmol scale] 386.9 mg, 72%, a white solid, m.p. 197.1-198.0 °C, dr> 20:1; IR (thin film): vmax 2869, 1771, 1721,
1693, 1632, 1487, 1167, 822, 724 cm™; *H NMR (400 MHz, DMSO-dg) & 10.45 (brs, 1 H), 7.52 (d, J= 8.2 Hz, 2 H),
7.36 (d, J= 7.2 Hz, 4 H), 7.14 (d, J= 8.2 Hz, 2H), 6.99 (dd, J= 8.4, 2.4 Hz, 1H), 6.90 (td, J= 8.8, 2.4 Hz, 1H), 6.54 (dd, J=
8.8, 4.2 Hz, 1H), 4.58 (d, J= 10.8 Hz, 1H), 4.47 (dd, J= 10.0, 6.8 Hz, 1H), 4.37 ({it, J= 10.4 Hz, 1 H), 4.03 (d, J= 6.8 Hz,
1 H), 3.61 (s, 3 H), 2.24 (s, 3 H); 13C NMR (100 MHz, DMSO-d): 6 195.9, 180.4, 172.8, 138.0, 136.9, 135.9, 135.8,
132.1,131.3,131.2, 129.7, 128.2, 116.1, 115.8, 114.0, 113.7, 110.6, 69.8, 66.2, 52.4, 50.9, 21.0; HRMS (ESI): m/z
calcd for Cy7H23N,04FBr [M+H]*537.0825, found 537.0644.

()-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-fluoro-4'-(4-fluorophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (5I):

[1 mmol scale] 299.8 mg, 59%, a white solid, m.p. 171.6-172.3 °C, dr> 20:1; IR (thin film): vmax 3381, 3281, 3108,
2974, 2924, 1771, 1721, 1688, 1649, 1164, 769, 724 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.45 (brs, 1 H), 7.52-
7.50 (m, 4 H), 7.34 (d, J= 8.4 Hz, 2 H), 7.15 ({1t J= 8.4 Hz, 2 H), 6.95-6.90 (m, 1 H), 6.87 (dd, J= 8.8, 2.4 Hz, 1 H), 6.51
(dd, J= 8.4, 4.4 Hz, 1 H), 4.56-4.53 (m, 1 H), 4.52-4.35 (m, 2 H), 4.03 (d, J= 6.4 Hz, 1 H), 3.60 (s, 3 H); 3C NMR (100
MHz, DMSO-de): 6 195.9, 180.4, 172.6, 138.0, 135.7, 135.2, 132.0, 131.1, 130.4, 120.3 129.8, 128.2, 116.0, 115.8,
113.9, 113.6, 110.7, 69.6, 66.1, 62.1, 52.4, 50.3; HRMS (ESI): m/z calcd for Ca6H20N204F2Br [M+H]*541.0575, found
541.0400.

(£)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-chlorophen yl)-5-fluoro-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (5m):

[1 mmol scale] 384.2 mg, 71%, a white solid, m.p. 198.0-198.7 °C, dr> 20:1; IR (thin film): vmax 3276, 3103, 2980,
2924, 1769, 1724, 1693, 1649, 1165, 775, 724 cm™%; *H NMR (400 MHz, DMSO-ds) 6 10.44 (brs, 1 H), 7.52 (d, J=8.8
Hz, 2 H), 7.49 (d, J=8.8 Hz, 2 H), 7.39 (d, J= 8.4 Hz, 2 H), 7.32 (d, J= 8.8 Hz, 2 H), 6.92 (dd, J= 8.4, 2.4 Hz, 1 H), 6.50
(dd, J= 9.0, 2.4 Hz, 1 H), 6.49 (dd, J= 8.4, 4.4 Hz, 1 H), 4.53 (d, J= 10.4 Hz, 1 H), 4.43 (dd, J= 10.4, 6.8 Hz, 1 H), 4.34
(Wt, J= 10.4 Hz, 1 H), 4.04 (d, J= 6.8 Hz, 1 H), 3.60 (s, 3 H); 3C NMR (100 MHz, DMSO-dg): 6 195.9, 180.3, 172.5,
138.2, 138.0, 135.7, 132.3, 132.0, 130.4, 129.8 129.1, 128.2, 116.1, 115.9, 113.9, 113.6, 110.7, 69.6, 66.0, 62.1,
52.4, 50.3; HRMS (ESI): m/z calcd for Ca6H20N204FCIBr [M+H]* 557.0279, found 557.0283.
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(t)-methyl (3R, 3'S, 4'R, 5'S)-5-fluoro-3'-(4-nitrobenzoyl)-2-oxo-4'-(p-tolyl)spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5n):

[1 mmol scale] 382.2 mg, 84%, a yellow solid, m.p.225.6-226.4 °C, dr> 20:1; IR (thin film): vmax 3198, 3080, 2953,
1741, 1713, 1671, 1521, 1346, 1182, 747, 697 cm™%; *H NMR (400 MHz, DMSO-ds) 6 10.37 (brs, 1 H), 8.11 (d, /= 8.8
Hz, 2 H), 7.59 (d, J/=8.8 Hz, 2 H), 7.37 (d, J=8.0 Hz, 2 H), 7.14 (d, /=8.0 Hz, 2 H), 6.97 (dd, J=8.4, 2.8 Hz, 1 H), 6.89
(td, J= 9.0, 2.8 Hz, 1 H), 6.45 (dd, J= 8.4, 4.4 Hz, 1 H), 4.64 (d, J= 10.8 Hz, 1 H), 4.43 (dd, J= 10.8, 7.2 Hz, 1 H), 4.33
(Wt, J= 10.8 Hz, 1 H), 4.05 (d, J= 7.2 Hz, 1 H), 3.61 (s, 3 H), 2.25 (s, 3 H); 13C NMR (100 MHz, DMSO-dg): & 195.9,
180.3, 172.5, 138.2, 138.0, 135.7, 132.3, 132.0, 130.4, 129.8 129.1, 128.2, 116.1, 115.9, 113.9, 113.6, 110.7, 69.6,
66.0, 62.1, 52.4, 50.3; HRMS (ESI): m/z calcd for Cy7H23N306F [M+H]*504.1571, found 504.1401.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-methoxyphenyl)-5-methyl-2-oxospiro[indoline-3,2'-pyrrolidine]-
5'-carboxylate (50):

[1 mmol scale] 327.8 mg, 70%, a white solid, m.p. 185.0-185.7 °C, dr> 20:1; IR (thin film): vmax 3192, 2947, 2841,
1729, 1702, 1677, 1512, 1248, 1025, 822, 683 cm™; 'H NMR (400 MHz, CDCl3) § 8.14 (brs, 1 H), 7.44 (d, J= 8.8 Hz,
2 H),7.39(d, J=7.2Hz, 2 H), 7.32 (t, J=7.4 Hz, 1 H), 7.16 ({t, J/= 7.8 Hz, 1 H), 7.08 (s, 1 H), 6.86 (d, J= 8.8 Hz, 2 H),
6.84 (d, J= 8.0 Hz, 1 H), 6.39 (d, J=8.0 Hz, 1 H), 4.68 (d, J= 10.8 Hz, 1 H), 4.49 (d, J= 10.8 Hz, 1 H), 4.32 (y1t, J= 10.8
Hz, 1 H), 3.76 (s, 3 H), 3.67 (s, 3 H), 2.98 (brs, 1 H), 2.29 (s, 3 H); 3C NMR (100 MHz, CDCl5): 6 196.4, 181.1, 173.2,
158.8, 137.6, 137.0, 133.0, 132.8, 130.2, 129.9, 129.1, 128.6, 128.2, 127.7, 126.4, 114.2, 109.4, 69.9, 66.5, 63.2,
55.2,52.8,52.3, 21.1; HRMS (ESI): m/z calcd for CpsH,6N,0sNa [M+Na]* 493.1739, found 493.1726.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-methyl-4'-(4-nitrophen-yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5p):

[1 mmol scale] 444.4 mg, 92%, a yellow solid, m.p. 190-190.8 °C, dr> 20:1; IR (thin film): vmax 3381, 3275, 3108,
2924, 2858, 1774, 1718, 1688, 1652, 1518, 1348, 1162, 772, 730 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.37 (brs,
1H),8.21 (d, J= 8.8 Hz, 2 H), 7.78 (d, J= 8.8 Hz, 2 H), 7.44 (t, J= 7.2 Hz, 1 H), 7.38 (d, J= 7.2 Hz, 2 H), 7.26 ({it, J= 7.8
Hz, 2 H), 6.82 (dd, J= 8.0, 0.8 Hz, 1 H), 6.36 (d, J= 7.6 Hz, 1 H), 4.69 (d, J= 10.0 Hz, 1 H), 4.54 (dd, J= 10.4, 7.0 Hz, 1
H), 4.48 ({t, J= 10.0 Hz, 1 H), 3.89 (d, J= 7.0 Hz, 1 H), 3.60 (s, 3 H), 2.19 (s, 3 H); 3C NMR (100 MHz, DMSO-ds): &
196.6,180.1, 172.1, 147.6, 147.2, 139.6, 136.8, 133.7, 130.9, 130.0, 129.8 129.0, 128.8,127.8, 126.7, 124.3, 109.5,
69.3,65.8, 62.1, 52.5,51.2, 21.1; HRMS (ESI): m/z calcd for C;7H24N304 [M+H]* 486.1665, found 486.1489.

(£)-methyl (3R, 3'S, 4'R, 5'S)-5-methyl-3'-(4-methylbenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5q):

[1 mmol scale] 381.6 mg, 84%, a white solid, m.p. 186.9-187.4 °C, dr> 20:1; IR (thin film): vmax 3381, 3203, 3036,
2924, 2863, 1741, 1707, 1671, 1490, 1168, 808, 703 cm™; 1H NMR (400 MHz, CDCls) & 8.62 (brs, 1 H), 7.52 (d, J=7.2
Hz, 2 H), 7.33-7.29 (m, 4 H), 7.21 (t, J/=7.4 Hz, 1 H), 7.09 (s, 1 H), 6.94 (d, J= 7.6 Hz, 2 H), 6.85 (d, J=7.6 Hz, 1 H), 6.45
(d, J= 8.0 Hz, 1 H), 4.71 (d, J= 10.8 Hz, 1 H), 4.55 (d, J= 10.8 Hz, 1 H), 4.38 (t, J= 10.8 Hz, 1 H), 3.65 (s, 3 H), 2.87 (br
s, 1 H), 2.29 (s, 3 H), 2.21 (s, 3 H); 13C NMR (100 MHz, CDCl3): § 195.7, 181.4, 173.1, 143.9, 138.4, 137.8, 134.4,
132.8,129.9, 128.9, 128.7, 128.6, 128.1, 127.9, 127.4, 126.4, 109.6, 70.2, 66.5, 62.9, 53.6, 52.3, 21.5, 21.1; HRMS
(ESI): m/z calcd for CogH26N204Na [M+Nal*477.1790, found 477.1798.

(x)-methyl (3R, 3'S, 4'R, 5'S)-4'-(4-methoxyphenyl)-5-methyl-3'-(4-methylbenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyl ate (5r):

[1 mmol scale] 356.2 mg, 74%, a white solid, m.p. 201.3-201.9 °C, dr> 20:1; IR (thin film): vmax 3315, 2913, 1724,
1697, 1665, 1515, 1254, 1034, 725, 644 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.34 (brs, 1 H), 7.39-7.30 (m, 4 H),
7.08 (d, J=8.0Hz,2 H),6.94 (s, 1 H), 6.88 (d, J=7.6 Hz, 2 H), 6.83 (d, J=8.0 Hz, 1 H), 6.40 (d, J= 8.0 Hz, 1 H), 4.29 (1,
J=10.4 Hz, 1 H), 3.68 (d, J= 7.6 Hz, 1 H), 3.59 (s, 3 H), 2.23 (s, 3 H), 2.19 (s, 3 H); 3C NMR (100 MHz, DMSO-ds): 6
196.1, 180.8, 172.9, 158.7, 144.1 139.5, 134.7, 131.1, 130.8, 129.7, 129.5, 129.4, 129.3, 127.9, 126.9, 114.6, 109.5,
69.5,66.2,61.955.4,52.3,51.6,21.5,21.2; HRMS (ESI): m/z calcd for C29H29N20s [M+H]* 485.2076, found 485.1905.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-fluorobenzoyl)-4'-(4-methoxyph enyl)-5-methyl-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyla te (5s):

[1 mmol scale] 412.6 mg, 85%, a white solid, m.p. 166.9-167.6 °C, dr> 20:1; IR (thin film): vmax 3287, 2930, 1774,
1722, 1682, 1654, 1512, 1165, 727 cm™%; 'H NMR (400 MHz, DMSO-ds) 6 10.33 (br s, 1 H), 7.46 (dd, J= 8.0, 6.4 Hz,
2 H), 7.38 (d, J= 8.8 Hz, 2 H), 7.11 (Ut, J= 8.8 Hz, 2 H), 6.90 (d, J= 8.4 Hz, 2 H), 6.83 (dd, J= 7.6, 0.8 Hz, 2 H), 6.40
(d, J=7.6 Hz, 1 H), 4.51 (d, J= 10.4 Hz, 1 H), 4.40 (dd, J= 10.4, 7.6 Hz, 1 H), 4.30 (t, J= 10.4 Hz, 1 H), 3.72 (d, J= 7.6
Hz, 1 H),3.70 (s, 3 H), 2.60 (s, 3 H), 2.20 (s, 3 H); 3C NMR (100 MHz, DMSO-ds): 6 195.5, 180.7, 172.8, 158.8, 139.4
133.9,134.7,131.0,130.9, 130.8, 130.7,129.7,129.4,126.7,116.0, 115.8, 114.5, 109.5, 69.4, 66.2, 62.2, 55.4, 52.3,
51.1, 21.2; HRMS (ESI): m/z calcd for CagH26N20sF [M+H]* 489.1826, found 489.1646.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-5-methyl-2-oxo0-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5t):



[1 mmol scale] 419.6 mg, 89%, a white solid, m.p. 110.2-111.0 °C, dr> 20:1; IR (thin film): vax 3281, 1732, 1688,
1630, 1588, 1488, 1165, 1092, 814 cm%; *H NMR (400 MHz, CDCls) § 8.16 (br s, 1 H), 7.51 (d, J= 7.2 Hz, 2 H), 7.35-
7.32 (m, 4 H), 7.24 (t, J= 7.4 Hz, 1 H), 7.15 (d, J= 8.8 Hz, 2 H), 7.06 (s, 1 H), 6.87 (d, J= 8.0 Hz, 1 H), 6.44 (d, J= 8.0 Hz,
1H), 4.67 (d, J=10.8 Hz, 1 H), 4.54 (d, J= 10.8 Hz, 1 H), 4.35 (yit, J= 10.8 Hz, 1 H), 3.66 (s, 3 H), 2.29 (s, 3 H); 3C NMR
(100 MHz, CDCl3): 6 195.2, 180.9, 173.0, 139.5, 138.2, 137.6, 135.3, 133.0, 130.1, 129.1, 128.8, 128.5, 128.3, 128.1,
127.5,126.4,109.6, 70.0, 66.5, 63.2, 53.4, 52.4, 21.1; HRMS (ESI): m/z calcd for C37H23N,04CINa [M+Na]*497.1244,
found 497.1247.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-4'-(4-chlorophen yl)-5-methyl-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (5u):

[1 mmol scale] 413.0 mg, 81%, a white solid, m.p.110.9-111.6 °C, dr> 20:1; IR (thin film): vmax 3328, 2955, 2911,
2850, 1730, 1680, 1491, 1090, 814 cm™%; *H NMR (400 MHz, CDCl3) 6 8.02 (br's, 1 H), 7.46 (d, J= 8.4 Hz, 2 H), 7.34-
7.27 (m, 4 H), 7.16 (d, J= 8.4 Hz, 2 H), 7.03 (s, 1 H), 6.88 (d, J= 7.6 Hz, 1 H), 6.43 (d, J= 8.0 Hz, 1 H), 4.58 (d, J= 10.8
Hz, 1 H), 4.51 (d, J= 10.8 Hz, 1 H), 4.32 ({t, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 2.49 (brs, 1 H), 2.29 (s, 3 H); 13C NMR (100
MHz, CDCls3): 6 190.2,176.0, 167.9, 134.9, 132.8,132.0, 130.4, 128.6, 128.3, 125.5,124.7, 124.3,124.2,123.8,123.3,
121.6, 104.8, 65.1, 61.4, 58.5, 47.9, 47.7, 16.3; HRMS (ESI): m/z calcd for Cy7H23N,04Cl, [M+H]* 509.1035, found
509.0846.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-methyl-2-oxo0-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5v):

[1 mmol scale] 446.7 mg, 86%, a white solid, m.p.168.3-169.1 °C, dr> 20:1; IR (thin film): vimax 3337, 3181, 2947,
2847, 1735, 1713, 1682, 1490, 1209, 1000, 816, 761, 697 cm™; TH NMR (400 MHz, DMSO-ds) 6 10.35 (brs, 1 H),
7.48 (d, J= 8.4 Hz, 4 H), 7.36-7.29 (m, 4 H), 7.22 (Wt, J= 7.6 Hz, 1 H), 6.93 (s, 1 H), 6.84 (d, J= 8.0 Hz, 1 H), 6.41 (d, J=
7.6 Hz, 1 H), 4.42 (d, J= 10.4 Hz, 1 H), 4.41(dd, J= 10.4, 7.6 Hz, 1 H), 4.32 ({t, J= 10.4 Hz, 1 H), 3.71 (d, J=7.6 Hz, 1
H), 2.20 (s, 3 H), 1.06 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz, DMSO-dg): 6 196.1, 180.6, 172.1, 139.5, 139.3, 136.0,
131.9, 131.0, 129.9, 129.7, 129.2, 129.1, 128.5, 127.8, 127.6, 126.6, 109.5, 69.4, 66.4, 62.2, 61.0, 52.0, 21.1, 14.4;
HRMS (ESI): m/z calcd for C37H24N204Br [M+H]*519.0919, found 519.0727.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-methyl-2-oxo0-4'-(p-tolyl)spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5w):

[1 mmol scale] 461.0 mg, 87%, a white solid, m.p. 211.3-212.0 °C, dr> 20:1; IR (thin film): vmax 3309, 3114, 2930,
1780, 1727, 1693, 1162, 769, 725 cm™; 'H NMR (400 MHz, DMSO-dg) 6 10.32 (br s, 1 H), 7.48 (d, J= 8.4 Hz, 2 H),
7.33(d, /=8.0Hz, 2 H),7.28 (d, J=8.4 Hz, 2 H), 7.13 (d, /= 8.0 Hz, 2 H), 6.91 (s, 1 H), 6.83 (d, /= 7.6 Hz, 1 H), 6.39 (d,
J=7.6 Hz, 1 H), 4.50 (d, J= 10.4 Hz, 1 H), 4.40 (dd, J= 10.4, 7.2 Hz, 1 H), 4.29 ({it, J= 10.4 Hz, 1 H), 3.75 (d, J= 7.2 Hz,
1 H), 3.59 (s, 3 H), 2.24 (s, 3 H), 2.20 (s, 3 H); 13C NMR (100 MHz, DMSO-dg): & 196.2, 180.6, 172.7, 139.4 136.8,
136.2,136.0, 131.9, 131.0, 129.8, 129.7, 129.6, 129.3, 128.2, 127.8, 126.7, 109.5, 69.4, 66.2, 62.2,52.4,51.4, 21.2,
21.0; HRMS (ESI): m/z calcd for CagHa6N,04Br [M+H]* 533.1076, found 533.1023.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-methoxyph enyl)-5-methyl-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyla te (5x):

[1 mmol scale] 398.4 mg, 73%,a white solid, m.p.215.4-216.2 °C, dr> 20:1; IR (thin film): vimax 3315, 3170, 2947,
2847, 1730, 1699, 1679, 1515, 1248, 819 cm™L; *H NMR (400 MHz, DMSO-ds) 6 10.34 (br s, 1 H), 7.41-7.33 (m, 4 H),
6.93-6.89 (m, 3 H), 6.85 (d, J= 7.6 Hz, 1 H), 6.41 (d, J= 7.6 Hz, 1 H), 4.52 (d, J= 10.4 Hz, 1 H), 4.42 (dd, J= 10.4, 7.2 Hz,
1 H), 4.32 (Pt, J= 10.4 Hz, 1 H), 3.75 (d, J= 7.2 Hz, 1 H), 3.71 (s, 3 H), 3.61 (s, 3 H), 2.20 (s, 3 H); 13C NMR (100 MHz,
DMSO-dg): 6 196.0, 180.7, 172.8, 158.8, 139.4, 138.6, 135.8, 131.0, 130.9, 129.8, 129.6, 129.4, 129.3, 128.9, 126.7,
114.5, 109.5, 69.4, 66.3, 62.3, 55.4, 52.3, 51.1, 21.1; HRMS (ESI): m/z calcd for CygH26N,OsBr [M+H]* 549.1025,
found 549.0821.

(x)-methyl (3R, 3'S, 4'R, 5'S)-5-methyl-3'-(4-nitrobenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5y):

[1 mmol scale] 353.4 mg, 73%, a yellow solid, m.p. 132.0-132.7 °C, dr> 20:1; IR (thin film): vimax 3292, 3114, 2930,
1768, 1725, 1685, 1346, 1162, 822, 741 cm™%; 'H NMR (400 MHz, CDCl3) 6 8.57 (br s, 1 H), 8.00 (d, J= 8.8 Hz, 2 H),
7.53(d, J=7.2 Hz, 2 H), 7.48 (d, J= 8.8 Hz, 2 H), 7.35 (Ut J= 7.6 Hz, 2 H), 7.25 (t, J= 7.4 Hz, 1 H), 7.04 (s, 1 H), 6.87 (d,
J=7.6 Hz, 1 H), 6.42 (d, J= 7.6 Hz, 1 H), 4.70 (d, J= 10.8 Hz, 1 H), 4.55 (d, J= 10.8 Hz, 1 H), 4.34 ({t, J= 10.8 Hz, 1 H),
3.66 (s, 3 H), 3.05 (brs, 1 H), 2.29 (s, 3 H); 13C NMR (100 MHz, CDCl): & 195.3, 181.0, 172.8, 150.0, 141.4, 137.9,
137.7,133.2,130.4, 128.9, 128.6, 128.1, 128.0, 127.7, 126.3, 123.3, 109.8, 69.8, 66.5, 64.0, 53.2, 52.4, 21.1; HRMS
(ESI): m/z calcd for C,7H23N304Na [M+Na]* 486.1665, found 486.1662.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-chloro-4'-(4-methoxyph enyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (5z):

[1 mmol scale] 223.6 mg, 48%,a white solid, m.p. 205.9-206.7 °C, dr> 20:1; IR (thin film): vnax 3370, 3275, 3108,
2974, 2919, 1768, 1713, 1693, 1167, 772, 719 cm™%; *H NMR (400 MHz, CDCl3) 6 7.97 (br's, 1 H), 7.43 (d, J= 7.6 Hz,
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4 H),7.36 (t, J=7.6-7.2 Hz, 1 H), 7.28(s, 1 H), 7.19 (t, J= 7.6 Hz, 2 H), 7.04 (dd, J= 8.4, 1.6 Hz, 1 H), 6.86 (d, J= 8.8
Hz, 2 H), 6.44 (d, J= 8.0 Hz, 1 H), 4.68 (d, J= 10.8 Hz, 1 H), 4.50 (d, J= 10.4 Hz, 1 H), 4.32 ({t, J= 10.8 Hz, 1 H), 3.77 (s,
3 H), 3.69 (s, 3 H), 2.68 (br s, 1 H); 3C NMR (100 MHz, CDCl5): § 195.9, 180.5, 172.9, 158.9, 138.5, 136.8, 133.2,
130.3, 129.9, 129.6, 129.1, 128.6, 128.4, 127.8, 126.4, 114.3, 110.6, 69.9, 66.3, 63.1, 55.2, 52.5, 52.4; HRMS (ESI):
m/z calcd for Ca7H24N205Cl [M+H]* 493.1168, found 493.1530.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-chloro-4'-(4-chlorophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (5aa):

[1 mmol scale] 446.8 mg, 82%,a white solid, m.p. 123.1-123.8 °C, dr> 20:1; IR (thin film): v 3315, 3164, 3114,
2854, 1766, 1716, 1688, 1287, 1092, 827, 791, 716 cm™%; *H NMR (400 MHz, CDCl3) 6 7.95 (brs, 1 H), 7.37 (d, /=8.4
Hz, 2 H), 7.29 (d, J= 8.8 Hz, 2 H), 7.24 (d, J= 8.8 Hz, 2 H), 7.21 (d, J= 8.4 Hz, 2 H), 7.15 (d, J= 1.6 Hz, 1 H), 7.01 (dd, J=
8.4, 2.4 Hz, 1 H), 6.87 (td, J= 9.0, 2.4 Hz, 1 H), 6.53 (dd, J= 8.4, 2.0 Hz, 1 H), 6.43 (d, J= 8.4 Hz, 1 H), 4.50 (d, J= 10.8
Hz, 1 H), 4.45 (d, J= 10.8 Hz, 1 H), 4.25 ({t, J= 10.8 Hz, 1 H), 3.61 (s, 3 H), 2.83 (br s, 1 H); 13C NMR (100 MHz, CDCls):
6 193.7, 179.1, 171.4, 137.4, 135.3, 134.3, 132.5, 130.7, 128.9, 128.7, 128.4, 128.2, 128.1, 127.8, 127.7, 125.4,
109.9, 68.7, 65.0, 62.0, 51.6, 51.2; HRMS (ESI): m/z calcd for Ca6H20N204Cl,Br [M+H]* 572.9984, found 572.9763.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-chloro-4'-(4-methoxyphenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyla te (5ab):

[1 mmol scale] 285.8 mg, 53%,a white solid, m.p. 217.9-218.6 °C, dr> 20:1; IR (thin film): vmax 3309, 3114, 2846,
1766, 1729, 1710, 1515, 1251, 1034, 825, 772, 716 cm~%; 'H NMR (400 MHz, CDCls)  8.02 (brs, 1 H), 7.41 (d, J= 8.8
Hz, 2 H), 7.35 (d, J= 8.8 Hz, 2 H), 7.30 (d, J= 8.8 Hz, 2 H), 7.26 (s, 1 H), 7.08 (dd, J= 8.4, 1.6 Hz, 1 H), 6.86 (d, J= 8.8
Hz, 2 H), 6.50 (d, J= 8.0 Hz, 1 H), 4.61 (d, J= 10.8 Hz, 1 H), 4.49 (d, J= 10.8 Hz, 1 H), 4.30 ({it, J= 10.8 Hz, 1 H), 3.77 (s,
3 H), 3.68 (s, 3 H), 2.80 (br s, 1 H); 3C NMR (100 MHz, CDCl5): § 195.0, 180.4, 172.9, 159.0, 138.4, 135.5, 131.7,
130.1, 129.8, 129.6, 129.3, 129.0, 128.8, 128.5, 126.4, 114.3, 110.8, 69.8, 66.3, 63.0, 55.2, 52.5, 52.4; HRMS (ESI):
m/z calcd for Cy7H23N,05CIBr [M+H]* 569.0479, found 569.0259.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-2-ox0-4'-phenylspiro[indolin e-3,2'-pyrrolidine]-5'-carboxylate (6a):

[1 mmol scale] 286.5 mg, 66%, a white solid, m.p. 148.1-149.2 °C, dr> 20:1; IR (thin film): vmax 3091, 2980, 2930,
1746, 1713, 1638, 1342, 1184, 747, 688 cm™; 'H NMR (400 MHz, CDCl3) & 8.63 (br's, 1 H), 7.53 (d, J= 7.6 Hz, 2 H),
7.39 (d, J= 7.2 Hz, 2 H), 7.32 (Pt, J= 7.2 Hz, 2 H), 7.29 (d, J= 7.6 Hz, 1 H), 7.27 (d, J= 7.6 Hz, 1 H), 7.22 (t, J= 7.2 Hz, 1
H), 7.15 (Wt, J= 7.6 Hz, 2 H), 7.05 (td, J= 7.6, 0.8 Hz, 1 H), 6.98 (t, J= 7.6 Hz, 1 H), 6.54 (d, J= 7.6 Hz, 1 H), 4.76 (d, J=
10.8 Hz, 1 H), 4.52 (d, J= 10.8 Hz, 1 H), 4.35 (t, J= 10.8 Hz, 1 H), 4.24-4.15 (m, 1 H), 4.10-4.02 (m, 1 H), 2.79 (brs,
1 H), 1.08 (t, J= 7.0 Hz, 3 H); 3C NMR (100 MHz, CDCl5): 6 196.3, 181.3, 172.6, 140.3, 138.3, 136.8, 133.1, 133.0,
128.7,128.5, 128.22, 128.21, 127.7, 127.4, 125.8, 123.2, 109.8, 70.1, 66.6, 63.2, 61.3, 53.8, 14.1; HRMS (ESI): m/z
calcd for Cy7H25N204 [M+H]*441.1814, found 441.1810.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-2-oxo0-4'-(p-tolyl)spiro[indoli ne-3,2'-pyrrolidine]-5'-carboxylate (6b):

[1 mmol scale] 345.4 mg, 76%, a white solid, m.p.177.7-178.7 °C, dr> 20:1; IR (thin film): vmax 3198, 3103, 2986,
2905, 1724, 1682, 1474, 1184, 747 cm™; 'H NMR (400 MHz, CDCl3) 6 8.45 (brs, 1 H), 7.42-7.38 (m, 4 H), 7.32 (t, J=
7.6 Hz, 1 H), 7.28 (d, J= 7.6 Hz, 1 H), 7.15 (Wt, J= 8.0 Hz, 2 H), 7.13 (d, J= 8.0 Hz, 2 H), 7.06 (td, J= 7.6, 1.2 Hz, 1 H),
6.99 (td, J= 7.6, 0.8 Hz, 1 H), 6.53 (d, J= 7.6 Hz, 1 H), 4.74 (d, J= 10.8 Hz, 1 H), 4.48 (d, J= 10.8 Hz, 1 H), 4.32 (t, J=
10.8 Hz, 1 H), 4.23-4.16 (m, 1 H), 4.12-4.06 (m, 1 H), 2.94 (brs, 1 H), 2,29 (s, 3 H), 1.11 (t, J= 6.8 Hz, 3 H); 13C NMR
(100 MHz, CDCl5): 6 196.4, 181.3, 172.7, 140.2, 137.0, 136.9, 135.2, 133.1, 129.6, 129.4, 128.6, 128.2, 128.0, 127.7,
125.8,123.2,109.8, 70.1, 66.6, 63.2, 61.3, 53.4, 21.1, 14.1; HRMS (ESI): m/z calcd for CogH,7N,04 [M+H]*455.1971,
found 455.1802.

(t)-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-fluorophenyl)-2-oxospir o[indoline-3,2'-pyrrolidine]-5'-carboxylate
(6¢):

[1 mmol scale] 316.4 mg, 69%, a white solid, m.p.90.1-91.1 °C, dr> 20:1; IR (thin film): vimax 3328, 3065, 2989, 2934,
1738, 1680, 1514, 1233, 752 cm™2; 'H NMR (400 MHz, CDCls) § 8.75 (br's, 1 H), 7.51 (d, J= 8.6, 6.4 Hz, 2 H), 7.40 (d,
J=7.2Hz,2H),7.32(td, J=7.2,0.8 Hz, 1 H), 7.25 (d, /= 7.2 Hz, 1 H), 7.16 ({t, /= 7.6 Hz, 1 H), 7.07-6.96 (m, 4 H), 6.54
(d, J= 7.6 Hz, 1 H), 4.69 (d, J= 10.8 Hz, 1 H), 4.49 (d, J= 10.8 Hz, 1 H), 4.34 ({it, J= 10.8 Hz, 1 H), 4.23-4.16 (m, 1 H),
4.12-4.05 (m, 1 H), 2.90 (br's, 1 H), 1.10 (t, J= 7.0 Hz, 3 H); 3C NMR (100 MHz, CDCl3): & 196.3, 181.3, 172.4, 140.3,
136.7,134.1, 133.2,129.8, 129.7, 128.3 (2C), 127.7, 125.7, 123.2, 115.7, 115.5, 109.9, 70.0, 66.5, 63.2, 61.4, 53.0;
HRMS (ESI): m/z calcd for Cy7H24N,04F [M+H]*459.1720, found 459.1545.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-methoxyphenyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6d):

[1 mmol scale] 360.0 mg, 77%,a white solid, m.p.167.9-177.9 °C, dr> 20:1; IR (thin film): vmax 3309, 3164, 2980,
2935, 2830, 1741, 1718, 1679, 1515, 1239, 752 cm™%; *H NMR (400 MHz, DMSO-ds) 6 10.41 (br s, 1 H), 7.45 (t, J=
7.2 Hz, 1 H), 7.37 (d, J= 7.2 Hz, 2 H), 7.36 (d, J= 8.4 Hz, 2 H), 7.27 ({t, J= 7.8 Hz, 2 H), 7.10 (d, J= 7.6 Hz, 1 H), 7.01
(td, J= 7.6, 0.8 Hz, 1 H), 6.89 (d, J= 7.2 Hz, 2 H), 6.87 (Wit, J= 7.2 Hz, 1 H), 6.47 (d, J= 7.6 Hz, 1 H), 4.54 (d, J= 10.4 Hz,
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1 H), 4.34 (dd, J= 10.4, 7.2 Hz, 1 H), 4.27 ({t, J= 10.4 Hz, 1 H), 4.12-3.92 (m, 2 H), 3.70 (s, 3 H), 1.07 (t, J= 7.2 Hz, 3
H); 3C NMR (100 MHz, DMSO-ds): & 196.8, 180.7, 172.3, 158.8, 141.9, 136.9, 133.7, 131.0, 129.5, 129.4, 128.9,
127.7, 126.2, 122.1, 114.5, 109.7, 69.3, 66.3, 62.1, 60.1, 55.5, 51.6, 14.5; HRMS (ESI): m/z calcd for CosH26N20sNa
[M+Na]* 493.1739, found 493.1740.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-methylbenzoyl)-2-oxo-4'-phenylsp iro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(6e):

[1 mmol scale] 300.7 mg, 66%, a white solid, m.p.179.0-180.0 °C, dr> 20:1; IR (thin film): vmax 3298, 3041, 2986,
2941, 1730, 1705, 1674, 1471, 1181, 758, 730 cm™%; *H NMR (400 MHz, CDCl3) 6 8.84 (brs, 1 H), 7.52 (d, J= 7.2 Hz,
2 H), 7.33 (d, J= 8.0 Hz, 2 H), 7.31-7.26 (m, 3 H), 7.21 (t, J= 7.2 Hz, 1 H), 7.06 (t, J= 7.6 Hz, 1 H), 6.99 (d, J= 7.6 Hz, 1
H), 6.94 (d, J= 8.0 Hz, 2 H), 6.58 (d, J= 7.6 Hz, 1 H), 4.75 (d, J= 10.8 Hz, 1 H), 4.51 (d, J= 10.8 Hz, 1 H), 4.36 (t, J=
10.8 Hz, 1 H), 4.21-4.15 (m, 1 H), 4.10-4.02 (m, 1 H), 2.84 (br s, 1 H), 1.08 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz,
CDCls): 6 195.8, 181.5, 172.6, 144.0, 140.3, 138.4, 134.3, 129.6, 129.0, 128.7, 128.6, 128.2, 127.9, 127.3, 125.8,
123.2,109.9, 70.2, 66.6, 62.8, 61.3, 54.0, 21.5, 14.1; HRMS (ESI): m/z calcd for CogH27N204 [M+H]*455.1971, found
455.1934.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-(4-methylbenzoyl)-2-oxo-4'-(p-tolyl)spi ro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(6f):

[1 mmol scale] 403.0 mg, 86%, a white solid, m.p.186.5-187.8 °C, dr= 16:1; IR (thin film): vmax 3209, 3092, 3030,
1744, 1716, 1674, 1468, 1182, 750 cm~; major isomer: *H NMR (400 MHz, CDCl3) 6 9.20 (br s, 1 H), 7.41 (d, J= 8.0
Hz, 2 H), 7.34 (d, J= 8.4 Hz, 2 H), 7.30 (d, J= 7.2 Hz, 1 H), 7.10 (d, J= 8.0 Hz, 2 H), 7.04 (t, J= 7.6 Hz, 1 H), 6.96 (d, J=
7.6 Hz, 1 H), 6.92 (d, J= 8.4 Hz, 2 H), 6.58 (d, J= 7.6 Hz, 1 H), 4.74 (d, J= 10.8 Hz, 1 H), 4.50 (d, J= 10.8 Hz, 1 H), 4.36
(Wt, J= 10.8 Hz, 1 H), 4.21-4.15 (m, 1 H), 4.10-4.02 (m, 1 H), 3.05 (brs, 1 H), 2.26 (s, 3 H), 2.17 (s, 3 H), 1.10 (t, J= 7.0
Hz, 3 H); 13C NMR (100 MHz, CDCl5): § 195.8, 181.7, 172.7, 144.0, 140.5, 136.9, 135.3, 134.4, 129.6, 129.4, 129.0,
128.7, 128.0, 127.9, 125.8, 123.1, 110.0, 70.3, 66.6, 62.8, 61.3, 53.6, 21.5, 21.1, 14.1; HRMS (ESI): m/z calcd for
CasH2sN204 [M+H]* 469.2127, found 469.2128.

(z)-ethyl (3R, 3'S, 4'R, 5'S)-4'-(4-chlorophenyl)-3'-(4-methylbenzo yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6g):

[1 mmol scale] 355.4 mg, 73%, a white solid, m.p. 107.5-109.1 °C, dr> 20:1; IR (thin film): vmax 3331, 2980, 2930,
1732, 1680, 1621, 1184, 747 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.48 (brs, 1 H), 7.50 (d, J= 8.4 Hz, 2 H), 7.40 (d,
J=8.4Hz, 2 H), 7.34 (d, J= 8.4 Hz, 2 H), 7.13 (d, J= 7.6 Hz, 1 H), 7.08 (d, J= 8.4 Hz, 2 H), 7.03 (td, J= 7.6, 0.8 Hz, 1 H),
6.88 (Pt, J= 7.6 Hz, 1 H), 6.54 (d, J= 7.6 Hz, 1 H), 4.56 (d, J= 10.4 Hz, 1 H), 4.42 (dd, J= 10.4, 7.2 Hz, 1 H), 4.35 ({it, J=
10.4 Hz, 1 H), 4.14-4.01 (m, 2 H), 3.75 (d, J= 7.2 Hz, 1 H), 2.23 (s, 3 H), 1.07 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz,
DMSO-dg): 6 195.9, 180.7, 172.0, 144.2, 142.0, 138.5, 134.4, 132.2, 130.4, 129.6, 129.4, 129.2, 129.1, 128.0, 128.9,
126.2,122.2,109.8,69.4, 66.1, 61.9, 61.0, 51.6, 14.4; HRMS (ESI): m/z calcd for CgH25N,04CINa [M+Na]*511.1401,
found511.1402.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-4'-(4-methoxyphenyl)-3'-(4-methylbenz oyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6h):

[1 mmol scale] 352.5 mg, 73%, a white solid, m.p.187.5-188.5 °C, dr> 20:1; IR (thin film): vmax 3270, 3181, 3092,
2858, 1727, 1675, 1471, 1187, 750 cm™%; *H NMR (400 MHz, CDCl3) 6 8.43 (br s, 1 H), 7.43 (d, J= 8.8 Hz, 2 H), 7.33
(d, J=8.0 Hz, 2 H), 7.29 (d, J= 7.2 Hz, 1 H), 7.06 (td, J= 7.6, 0.8 Hz, 1 H), 6.99 ({it, J= 7.6 Hz, 1 H), 6.95 (d, J= 8.0 Hz, 2
H), 6.85 (d, J= 8.8 Hz, 2 H), 6.56 (d, J= 7.6 Hz, 1 H), 4.69 (d, J= 10.8 Hz, 1 H), 4.46 (d, J= 10.8 Hz, 1 H), 4.31 ({t, J=
10.8 Hz, 1 H), 4.24-4.16 (m, 1 H), 4.11-4.04 (m, 1 H), 3.75 (s, 3 H), 2.23 (brs, 1 H), 1.11 (t, J= 7.2 Hz, 3 H); 13C NMR
(100 MHz, CDCl5): 6 195.8, 181.2, 172.7, 158.8, 144.0, 140.2, 134.4, 130.3, 129.6, 129.2, 129.0, 128.6, 127.9, 125.9,
123.2, 114.1, 109.8, 70.1, 66.5, 62.8, 61.3, 55.2, 53.3, 21.5, 14.1; HRMS (ESI): m/z calcd for CyoH29N,0s [M+H]*
485.2076, found 485.1992.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-fluorobenzoyl)-4'-(4-methoxyphen yl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6i):

[1 mmol scale] 393.0 mg, 81%, a white solid, m.p. 129.0-130.0 °C, dr> 20:1; IR (thin film): vmax 3342, 3214, 2936,
2846, 1724, 1680, 1515, 1187, 855, 750 cm™%; *H NMR (400 MHz, CDCls) 6 8.59 (br s, 1 H), 7.45 (d, J= 8.8 Hz, 2 H),
7.43 (d, J= 8.4 Hz, 2 H), 7.27 (d, J= 7.2 Hz, 1 H), 7.06 (td, J= 7.6, 0.8 Hz, 1 H), 6.99 ({it, J= 7.6 Hz, 1 H), 6.86 (d, J= 8.4
Hz, 1 H), 6.83 (d, J= 8.4 Hz, 2 H), 6.57 (d, J= 7.6 Hz, 1 H), 4.66 (d, J= 10.8 Hz, 1 H), 4.47 (d, J= 10.8 Hz, 1 H), 4.30 (it,
J=10.8 Hz, 1 H), 4.22-4.15 (m, 1 H), 4.12-4.06 (m, 1 H), 3.76 (s, 3 H), 2.77 (br's, 1 H), 1.11 (t, J= 7.0 Hz, 3 H); 13C NMR
(100 MHz, CDCl3): 6 190.1, 176.5, 167.8,154.1, 135.4, 128.6, 125.6, 125.4, 125.0, 124.4,123.7,121.1, 118.5, 110.8,
110.5, 109.4, 105.1, 65.2, 61.8, 58.4, 56.6, 50.5, 48.4, 9.4; HRMS (ESI): m/z calcd for CogH26N,0sF [M+H]*489.1826,
found 489.1826.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-4'-(4-chlorophenyl) -2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6j):
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[1 mmol scale] 442.6 mg, 87%, a white solid, m.p.99.8-100.8 °C, dr> 20:1; IR (thin film): vmax 3287, 2986, 2891,
1732, 1688, 1337, 1086, 839, 761 cm™%; 'H NMR (400 MHz, DMSO-dg) 6 10.47 (br s, 1 H), 7.53 (d, J= 8.4 Hz, 2 H),
7.41 (d, J= 8.4 Hz, 2 H), 7.39 (d, J= 7.6 Hz, 2 H), 7.34 (d, J= 7.6 Hz, 2 H), 7.11 (d, J= 7.2 Hz, 1 H), 7.05 (td, J= 7.6, 0.8
Hz, 1 H), 6.89 ({it, J= 7.6 Hz, 1 H), 6.53 (d, J= 7.6 Hz, 1 H), 4.58 (d, J= 10.4 Hz, 1 H), 4.43 (dd, J= 10.4, 7.2 Hz, 1 H),
4.34 (Pt, J= 10.4 Hz, 1 H), 4.15-4.02 (m, 2 H), 3.80 (d, J= 7.2 Hz, 1 H), 1.08 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz,
DMSO-dg): 6 195.8, 180.5,171.9, 141.9, 138.7, 138.3, 135.5, 132.3, 130.4, 129.7, 129.6, 129.1, 129.0, 128.9, 126.0,
122.2, 109.8,69.3, 66.1, 62.2, 61.0, 51.1, 14.4; HRMS (ESI): m/z calcd for C,7H23N204Cl; [M+H]* 509.1035, found
509.1039.

(£)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-4'-(4-methoxyph enyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6k):

[1 mmol scale] 387.8 mg, 77%, a white solid, m.p. 100.8-102.6 °C, dr> 20:1; IR (thin film): vmax 3320, 2947, 2841,
1732, 1677, 1618, 1513, 1251, 1181, 839, 755 cm™; *H NMR (400 MHz, CDCl3) § 8.91 (br s, 1 H), 7.44 (t, J= 8.4 Hz,
1H),7.35(d,J=8.4Hz,2H),7.27 (d, J=7.6 Hz, 2 H), 7.13 (d, J=8.4 Hz, 2 H), 7.06 ({t, J=7.6 Hz, 1 H), 6.98 (Yt, J=7.6
Hz, 1 H), 6.86 (d, J=8.8 Hz, 2 H), 6.57 (d, J= 7.6 Hz, 1 H), 4.66 (d, J= 10.8 Hz, 1 H), 4.48 (d, J= 10.4 Hz, 1 H), 4.31 ({t,
J=10.4 Hz, 1 H), 4.23-4.17 (m, 1 H), 4.10-4.04 (m, 1 H), 3.74 (s, 3 H), 2.92 (brs, 1 H), 1.10 (t, J= 7.2 Hz, 3 H); 13*C NMR
(100 MHz, CDCl3): 6 195.3, 181.3,172.6, 158.9, 140.3, 139.5, 135.2, 130.1, 129.8, 129.2, 129.1, 128.6, 128.4, 125.8,
123.2,114.2,110.0, 70.0, 66.3, 66.5, 63.1, 61.3, 55.2, 53.1, 14.1; HRMS (ESI): m/z calcd for C,gH25N,0sCINa [M+Na]*
527.1350, found 527.1351.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-2-oxo-4'-phenylsp iro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(el):

[1 mmol scale] 480.4 mg, 93%,a white solid, m.p. 92.1-93.0 °C, dr> 20:1; IR (thin film): vmax 3315, 2974, 2930, 1733,
1713, 1685, 1471, 1184, 750 cm%; H NMR (400 MHz, DMSO-ds) & 10.44 (br's, 1 H), 7.48 (d, J= 8.8 Hz, 2 H), 7.47 (d,
J=7.2 Hz, 2 H), 7.34 ({it, J= 7.2 Hz, 2 H), 7.28 (d, J= 8.4 Hz, 2 H), 7.24 (t, J= 7.2 Hz, 1 H), 7.11 (d, J= 7.2 Hz, 2 H), 7.04
(td, J= 7.6, 1.2 Hz, 1 H), 6.89 (td, J= 7.6, 0.8 Hz, 1 H), 4.58 (d, J= 10.4 Hz, 1 H), 4.40 (dd, J= 10.4, 5.2 Hz, 1 H), 4.32
(Wt, J= 10.4 Hz, 1 H), 4.14-3.98 (m, 2 H), 3.75 (d, J= 5.2 Hz, 1 H), 1.05 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, DMSO-
dg): 6 196.1, 180.6, 172.1, 141.9, 139.2, 135.9, 131.9, 129.7, 129.2, 129.1, 128.5, 127.9, 127.6, 126.1, 122.2, 109.8,
69.4,66.4,62.2,61.0,51.9, 14.4; HRMS (ESI): m/z calcd for C;7H23N204BrNa [M+Na]* 541.0739, found 541.0735.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'- (4-bromobenzoyl)-2-oxo-4'-(p-tolyl) spiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6m):

[1 mmol scale] 330.5 mg, 62%, a white solid, m.p.153.9-154.9 °C, dr> 20:1; IR (thin film): vmax 3197, 3097, 3036,
2903, 2847, 1728, 1678, 1473, 1187, 751, 696 cm™1; H NMR (400 MHz, DMSO-ds) 6 10.45 (s, 1 H), 7.48 (d, J= 8.4
Hz, 2 H), 7.36 (d, J= 8.0 Hz, 2 H), 7.30 ({it, J= 8.4 Hz, 2 H), 7.14 (d, J= 8.0 Hz, 2 H), 7.13 (d, J= 7.6 Hz, 1 H), 7.04 (td, J=
7.6, 1.2 Hz, 1 H), 6.91 (td, J= 7.6, 0.8 Hz, 1 H), 6.53 (d, J= 7.6, 1 H), 4.57 (d, J= 10.8 Hz, 1 H), 4.40 (dd, J= 10.4, 7.2 Hz,
1 H), 4.31 (Pt, J= 10.4 Hz, 1 H), 4.12-3.99 (m, 2 H), 3.75 (d, J= 7.2 Hz, 1 H), 2.24 (s, 3 H), 1.08 (t, J= 7.2 Hz, 3 H); 13C
NMR (100 MHz, DMSO-dg): 6 196.1, 180.6, 172.2, 141.9, 136.7, 136.1, 135.9, 131.9, 129.6, 129.3, 128.3, 127.9,
126.1, 122.2, 109.8, 69.4, 66.4, 61.0, 51.7, 21.1, 14.4; HRMS (ESI): m/z calcd for CygH6N,04Br [M+H]* 533.1076,
found 533.1023.

(t)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-fluorophenyl) -2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6n):

[1 mmol scale] 429.9 mg, 80%, a white solid, m.p. 105.1-106.8 °C, dr> 20:1; IR (thin film): vmax 3331, 2988, 2928,
1729, 1682, 1511, 1233, 838, 753 cm™%; 'H NMR (400 MHz, DMSO-ds) 6 10.48 (br's, 1 H), 7.55 (dd, J= 8.8, 6.8 Hz, 2
H), 7.49 (d, J= 8.4 Hz, 2 H), 7.32 (d, J= 8.4 Hz, 2 H), 7.18 (Ut J= 8.4 Hz, 2 H), 7.13 (d, J= 7.2 Hz, 1 H), 7.06 (td, J= 7.6,
0.8 Hz, 1 H), 6.90 ({t, J= 7.6 Hz, 1 H), 6.54 (d, J= 7.6 Hz, 1 H), 4.58 (d, J= 10.4 Hz, 1 H), 4.42 (dd, J= 10.4, 7.2 Hz, 1 H),
4.36 (Pt, J= 10.4 Hz, 1 H), 4.17-4.09 (m, 1 H), 4.08-4.01 (m, 1 H), 3.78 (d, J= 7.2 Hz, 1 H), 1.08 (t, J= 7.2 Hz, 3 H); 13C
NMR (100 MHz, DMSO-dg): 6 196.1, 180.5, 172.0, 141.9, 135.9, 135.4, 131.9, 130.5, 130.4, 129.7, 129.1, 127.9,
126.0,122.1,115.9,115.7,109.8, 69.3, 66.3, 62.2,61.0, 51.1, 14.4; HRMS (ESI): m/z calcd for Ca7H23N204FBr [M+H]*
537.0825, found 537.0734.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-nitrobenzoyl)-2-oxo-4'-phenylspir o[indoline-3,2'-pyrrolidine]-5'-carboxylate
(60):

[1 mmol scale] 458.4 mg, 95%, a yellw solid, m.p.171.1-172.0 °C, dr> 20:1; IR (thin film): vimax 3348, 3287, 1727,
1682, 1524, 1178, 866, 744 cm™*; *H NMR (400 MHz, DMSO-ds) 6 10.45 (br's, 1 H), 8.08 (d, J= 8.8 Hz, 2 H), 7.55 (d,
J=7.2 Hz, 2 H), 7.54 (d, J= 7.2 Hz, 2 H), 7.37 ({t, J= 7.6 Hz, 2 H), 7.26 (t, J= 7.6 Hz, 1 H), 7.14 (d, J= 7.2 Hz, 2 H), 7.03
(td, J= 7.6, 1.2 Hz, 1 H), 6.91 (t, J= 7.6 Hz, 1 H), 6.47 (d, J= 7.6 Hz, 1 H), 4.71 (d, J= 10.4 Hz, 1 H), 4.46 (dd, J= 10.4,
7.2 Hz, 1 H), 4.36 (Uit, J= 10.4 Hz, 1 H), 4.14-4.01 (m, 2 H), 3.81 (d, J= 7.2 Hz, 1 H), 1.07 (t, J= 7.2 Hz, 3 H); 3C NMR
(100 MHz, DMSO-dg): 6 196.5, 180.4, 172.1, 150.0, 142.0, 141.5, 139.1, 129.8, 129.2, 129.1, 129.0, 128.6, 127.7,
126.0,123.8,122.3,109.9, 69.3, 66.5, 63.0, 61.0, 51.7, 14.4; HRMS (ESI): m/z calcd for C;7H24N30¢ [M+H]*486.1665,
found 486.1570.
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(t)-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-fluoro-2-oxo-4'-(p-tolyl) spiro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(6p):

[1 mmol scale] 351.6 mg, 75%, a white solid, m.p. 151.8-152.7°C, dr> 20:1; IR (thin film): vmax 3326, 2986, 2936,
1741, 1713, 1679, 1484, 1189, 839 cm™2; 'H NMR (400 MHz, DMSO-ds) 6 10.46 (brs, 1 H), 7.49-7.43 (m, 3 H), 7.35
(d, J=8.0 Hz, 2 H), 7.30 (Yt, J=7.6 Hz, 2 H), 7.13 (d, J= 8.0 Hz, 2 H), 6.98 (dd, J= 8.4, 2.4 Hz, 1 H), 6.87 (td, /=8.4, 2.4
Hz, 1 H), 6.49 (dd, J= 8.4, 4.4 Hz, 1 H), 4.60 (d, J= 10.4 Hz, 1 H), 4.43-4.31 (m, 2 H), 4.14-4.00 (m, 2 H), 3.95 (d, J= 6.0
Hz, 1 H), 2.23 (s, 3 H), 1.08 (t, J= 7.0 Hz, 3 H); 3C NMR (100 MHz, DMSO-ds): & 196.6, 180.6, 172.3, 138.1, 138.0,
136.8, 136.7, 136.1, 133.9, 131.4, 131.3, 129.7, 129.0, 128.3, 127.8, 115.9, 115.7, 114.0, 113.8, 110.6, 110.5, 69.8,
62.0,61.0,51.4, 21.0, 14.4; HRMS (ESI): m/z calcd for CsH2sN,04FNa [M+Na]* 495.1696, found 495.1702.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-fluoro-4'-(4-fluorophenyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6q):

[1 mmol scale] 345.4 mg, 73%, a white solid, m.p. 107.5-109.1 °C, dr> 20:1; IR (thin film): vmax 3387, 3281, 3103,
2980, 2930, 1718, 1688, 1654, 1167, 775, 719 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.47 (s, 1 H), 7.48 (d, )= 7.2
Hz, 2 H), 7.44 (d, J= 8.8 Hz, 2 H), 7.37 (d, J/=8.8 Hz, 2 H), 7.34 ({1t, J= 7.2 Hz, 2 H), 7.24 (t, J= 7.2Hz, 1 H), 6.99 (dd, J=
8.4,2.4 Hz, 1 H),6.90 (td, J=9.0, 2.8 Hz, 1 H), 6.53 (dd, J= 8.4, 4.4 Hz, 1 H), 4.62 (d, J= 10.4 Hz, 1 H), 4.43 (d, J=10.4
Hz, 1H), 4.37 (Yt, J=10.4 Hz, 1 H), 4.15-3.99 (m, 3 H), 1.07 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, DMSO-ds): § 195.7,
180.4,172.2,139.1, 138.9, 138.1, 135.4, 131.2, 129.7, 129.1, 128.5, 127.7 116.1, 115.9, 114.0, 113.7, 110.7, 69.8,
66.4,62.2,61.0,51.4, 14.4; HRMS (ESI): m/z calcd for C27H,3N,04F, [M+H]* 477.1626, found 477.1559.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-4'-(4-chlorophenyl)-5-fluoro-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6r):

[1 mmol scale] 390.9 mg, 79%, a white solid, m.p. 163.8-164.3 °C, dr> 20:1; IR (thin film): vmax 3259, 2986, 2863,
1771, 1716, 1685, 1490, 1164, 816, 780, 739 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.48 (brs, 1 H), 7.53 (d, J= 8.4
Hz, 2 H), 7.52 (d, J= 8.4 Hz, 2 H), 7.40 (d, J= 8.8 Hz, 2 H), 7.36 (d, J= 8.8 Hz, 2 H), 6.97 (dd, J= 8.4, 2.4 Hz, 1 H), 6.91
(td, J= 8.4, 2.4 Hz, 1 H), 6.52 (dd, J= 8.4, 4.4 Hz, 1 H), 4.58 (d, J= 10.4 Hz, 1 H), 4.44-4.32 (m, 1 H), 4.36 (d, J= 10.4 Hz,
1 H), 4.15-3.99 (m, 3 H), 1.09 (t, J= 7.0 Hz, 3 H); 3C NMR (100 MHz, DMSO-d,): 6 195.9, 180.3, 171.9, 138.4, 135.7,
132.3,132.0,131.1,130.5,129.8,129.0,128.2,116.1,115.9,113.9, 113.6, 110.7, 69.7, 66.1, 62.0, 50.6, 14.4; HRMS
(ESI): m/z calcd for Co7H23N204FCl [M+H]* 493.1330, found 493.1310.

(t)-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-fluoro-4'-(4-nitrophenyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6s):

[1 mmol scale] 358.9 mg, 71%, a yellow solid, m.p. 199.8-201.1 °C, dr> 20:1; IR (thin film): vnax 3295, 3239, 2850,
1710, 1510, 1346, 1243, 862, 689 cm™; 'H NMR (400 MHz, DMSO-dg) 6 10.51 (br s, 1 H), 8.19 (d, J= 8.8 Hz, 2 H),
7.80 (dd, J= 8.2, 2.2 Hz, 2 H), 7.45-7.44 (m, 3 H), 7.29 ({t, J= 7.2 Hz, 1 H), 6.86 (td, J= 9.0, 2.2 Hz, 1 H), 6.51-6.48 (m,
1 H), 4.69 (m, 1 H), 4.54-4.53 (m, 1 H), 4.13-4.00 (m, 3 H), 1.06 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz, DMSO-dj): &
196.4,180.5,171.6, 147.1, 138.2, 136.6, 134.0, 130.1, 128.9, 130.5, 127.9, 124.1, 116.1, 115.8,113.9, 113.7, 110.7,
110.6, 69.7, 65.9, 66.2, 62.2, 61.1, 51.0, 14.3; HRMS (ESI): m/z calcd for Cy7H23N30¢F [ M+H]* 504.1571, found
504.1550.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorophenyl)-5-fluoro-3'-(4-methy Ibenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6t):

[1 mmol scale] 395.4 mg, 78%, a yellow solid, m.p. 194.2-195.2 °C, dr> 20:1; IR (thin film): vmax 3259, 3042, 2991,
2874, 1710, 1677, 1604, 1488, 1231, 1020, 808, 750 cm™%; *H NMR (400 MHz, CDCl3) § 10.51 (brs, 1 H), 8.19 (d, J=
8.8 Hz, 2 H), 7.80 (dd, J= 8.2, 2.2 Hz, 2 H), 7.45-7.44 (m, 3 H), 7.29 ({t, J= 7.2 Hz, 1 H), 6.86 (td, J= 9.0, 2.2 Hz, 1 H),
6.51-6.48 (m, 1 H), 4.69 (m, 1 H), 4.54-4.53 (m, 1 H), 4.13-4.00 (m, 3 H), 1.06 (t, J= 7.0 Hz, 3 H); 3C NMR (100 MHz,
CDCls): 6 196.4, 180.5, 171.6, 147.1, 138.2, 136.6, 134.0, 130.1, 128.9, 130.5, 127.9, 124.1, 116.1, 115.8, 113.9,
113.7, 110.7, 110.6, 69.7, 65.9, 66.2, 62.2, 61.1, 51.0, 14.3; HRMS (ESI): m/z calcd for CygHsN,O4FCl [ M+H]*
507.1487, found 507.1466.

()-ethyl (3R, 3'S, 4'R, 5'S)-5-fluoro-3'-(4-fluorobenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate(6u):

[1 mmol scale] 366.0 mg, 77%, a white solid, m.p. 190.1-191.5 °C, dr> 20:1; IR (thin film): vmax 3270, 2991, 2869,
1713, 1685, 1635, 1507, 1490, 1242, 688 cm™%; 'H NMR (400 MHz, DMSO-ds) & 10.48 (s, 1 H), 7.55-7.50 (m, 3 H),
7.55-7.45 (m, 5 H), 7.31 (Ut, J= 8.4, 7.2 Hz, 2 H), 7.17 (Jt, J= 8.8 Hz, 2 H), 6.97 (dd, J= 8.4, 2.4 Hz, 1 H), 6.88 (td, J=
8.4, 2.4 Hz, 1 H), 6.50 (dd, J= 8.4, 4.4 Hz, 1 H), 4.60 (d, J= 10.4 Hz, 1 H), 4.41 (dd, J= 10.4, 6.4 Hz, 1 H), 4.38 ({t, J=
10.4 Hz, 1 H), 4.14-4.02 (m, 2 H), 3.98 (d, J= 6.4 Hz, 1 H), 1.08 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, DMSO-ds): 6
196.6, 180.6, 172.1, 138.1, 136.8, 135.4, 133.9, 131.2, 130.4, 130.3,129.0, 127.8 116.0, 115.7, 114.0, 113.7, 110.6,
69.6, 66.2, 62.0, 61.0, 50.8, 14.4; HRMS (ESI): m/z calcd for Cy7H23N204F; [M+H]* 477.1622, found 477.1626.

(t)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-5-fluoro-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6v):
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[1 mmol scale] 376.7 mg, 77%, a white solid, m.p. 102.8-104.2 °C, dr> 20:1; IR (thin film): vax 3303, 2980, 1729,
1720, 1685, 1487, 1092, 814, 752, 703 cm™; *H NMR (400 MHz, DMSO-ds) 6 10.51 (d, J= 3.2 Hz, 1 H), 7.55 (d, J= 2.4
Hz, 2 H), 7.49-7.46 (m, 3 H), 7.41 (d, J= 8.4 Hz, 1 H), 7.32 (Ut J= 7.4 Hz, 2 H), 7.18 (t, J= 8.8 Hz, 1 H), 6.99 (d, J= 4.2
Hz, 1 H), 6.88 (td, J= 9.0, 2.8 Hz, 1 H), 6.52 (dd, J= 8.4, 4.0 Hz, 1 H), 4.63 (d, J= 10.4 Hz, 1 H), 4.44-4.38 (m, 2 H), 4.17-
4.01 (m, 3 H), 1.08 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, DMSO-ds): & 196.6, 180.6, 172.1, 138.1, 136.8, 135.4,
133.9,131.2,131.1, 130.4, 130.3, 128.9, 127.9, 115.9, 115.7, 113.7, 110.7, 69.7, 66.2, 62.1, 61.0, 50.9, 14.3; HRMS
(ESI): m/z calcd for Cy7H22N204FCINa [M+Na]* 493.1330, found 493.1334.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-4'-(4-chlorophenyl) -5-fluoro-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6w):

[1 mmol scale] 363.9 mg, 69%, a white solid, m.p.162.1-163.4 °C, dr> 20:1; IR (thin film): vmax 3298,, 3259, 2986,
1716, 1686, 1485, 1232, 837 cm™%; *H NMR (400 MHz, CDCls) & 8.34 (br s, 1 H), 7.45 (d, J= 8.4 Hz, 2 H), 7.39 (d, J=
8.4 Hz, 2 H), 7.31 (d, J= 8.4 Hz, 2 H), 7.19 (d, J= 8.4 Hz, 2 H), 7.02 (dd, J= 7.6, 2.4 Hz, 1 H), 6.81 (td, J= 8.8, 2.4 Hz, 1
H), 6.53 (dd, J= 8.4, 4.0 Hz, 1 H), 4.61 (d, J= 10.8 Hz, 1 H), 4.48 (d, J= 10.8 Hz, 1 H), 4.29 (it, J= 10.8 Hz, 1 H), 4.22-
4.08 (m, 2 H),2.75 (brs, 1 H), 1.12 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, CDCl3): 6 194.6, 180.9, 172.1, 140.0, 136.5,
135.9, 134.9, 133.4, 129.5, 129.2, 129.0, 128.8, 116.3, 114.0, 113.8, 110.6, 70.1, 66.2, 63.0, 61.6, 52.6, 14.1; HRMS
(ESI): m/z calcd for Co7H25N204FCly [M+H]*527.0941, found 527.0983.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-5-fluoro-4'-(4-meth oxyphenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6x):

[1 mmol scale] 411.9 mg, 79%, a white solid, m.p. 103.8-105.1 °C, dr> 20:1; IR (thin film): vmax 3325, 2930, 1732,
1680, 1613, 1484, 1178, 819 cm™%; *H NMR (400 MHz, DMSO-dg) 6 10.43 (brs, 1 H), 7.44-7.36 (m, 6 H), 6.96 (dd, J=
8.4,2.4 Hz, 1 H), 6.92-6.87 (m, 3 H), 6.51 (dd, J= 8.4, 4.4 Hz, 1 H), 4.54 (d, J= 10.4 Hz, 1 H), 4.34 (d, J= 10.4 Hz, 1 H),
4.28 (Pit, J= 10.4 Hz, 1 H), 4.13-4.01 (m, 2 H), 3.94 (d, J= 4.8 Hz, 1 H), 3.71 (s, 3 H), 1.09 (t, J= 7.0 Hz, 3 H); 13C NMR
(100 MHz, DMSO-dg): 6 195.8, 180.4, 172.3, 138.9, 138.0, 135.5, 131.3, 130.7, 129.7, 129.5, 129.1, 116.0, 115.8,
114.5, 113.9, 113.7, 110.6, 69.8, 66.3, 62.2, 61.0, 55.5, 14.4; HRMS (ESI): m/z calcd for CogH2sN,OsFCl [M+H]*
523.1436, found 523.1434.

(t)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-fluoro-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6y):

[1 mmol scale] 431.9 mg, 80%, a white solid, m.p. 92.6-93.3 °C, dr> 20:1; IR (thin film): vimax 3276, 3164, 2980, 1735,
1685, 1629, 1490, 1014, 819, 756 cm™1; H NMR (400 MHz, DMSO-dq) 6 10.48 (br s, 1 H), 7.52-7.49 (m, 4 H), 7.37
(d, J= 8.8 Hz, 2 H), 7.34 (Wt, J= 7.4 Hz, 2 H), 7.23 (t, J= 7.4 Hz, 1 H), 7.01 (dd, J= 8.4, 2.8 Hz, 1 H), 6.90 (td, J= 9.4, 2.8
Hz, 1H), 6.54 (dd, J= 8.4, 4.4 Hz, 1 H), 4.62 (d, J= 10.4 Hz, 1 H), 4.45 (dd, J= 10.4, 6.8 Hz, 1 H), 4.38 ({it, J= 10.4 Hz, 1
H), 4.13-4.01 (m, 2 H), 3.98 (d, J= 6.8 Hz, 1 H), 1.07 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz, DMSO-dj): 6 195.9, 180.4,
172.2, 139.1, 138.0, 135.8, 132.0, 131.1, 129.7, 129.1, 128.5, 128.2, 127.6, 116.1, 114.0, 113.7, 110.7, 69.9, 66.4,
62.2,61.0,51.5, 14.4; HRMS (ESI): m/z calcd for C27H23N,04FBr [M+H]* 537.0825, found 537.0822.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-5-fluoro-4'-(4-fluor ophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6z):

[1 mmol scale] 406.3 mg, 73%, a white solid, m.p. 178.9-180.7°C, dr> 20:1; IR (thin film): vmax 3270, 2986, 2869,
1710, 1629, 1483, 1242, 1014, 819 cm™; 'H NMR (400 MHz, DMSO-ds) & 10.45 (brs, 1 H), 7.50-7.52 (m, 4 H), 7.35
(d, J= 8.8 Hz, 2 H), 7.16 (Y, J= 8.8 Hz, 2 H), 6.96 (dd, J= 8.4, 2.4 Hz, 1 H), 6.90 (td, J= 8.8, 2.8 Hz, 1 H), 6.51 (dd, J=
8.4,4.4Hz, 1 H),4.58 (d, J=10.0 Hz, 1 H), 4.43-4.30 (m, 2 H), 4.15-4.01 (m, 2 H), 3.97 (d, J= 6.0 Hz, 1 H), 1.07 (td, J=
7.0, 2.2 Hz, 3 H); 13C NMR (100 MHz, DMSO-dg): § 195.9, 180.4, 172.0, 138.0, 135.8, 135.2, 132.0, 131.1, 130.5,
130.4,129.8, 128.1, 115.9, 115.7, 113.9, 113.7, 110.7, 69.7, 66.2, 62.1, 61.0, 50.6, 14.4; HRMS (ESI): m/z calcd for
C27H21N204FzBrNa [M+Na]* 5770731, found 577.0728.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-6-bromo-2-oxo-4'-(p-tolyl)spi ro[Indoline-3,2'-pyrrolidine]-5'-carboxylate
(6aa):

[1 mmol scale]533.4 mg, 58%, a white solid, m.p. 232.8-234.1 °C, dr= 18:1; IR (thin film): vimax 3370, 3365, 2969,
2914, 1769, 1724, 1688, 1454, 1123, 808, 739 cm™; major isomer: *H NMR (400 MHz, DMSO-ds) 6 10.59 (brs, 1 H),
7.47 (t,J= 7.6 Hz, 1 H), 7.43 (d, J= 8.0 Hz, 2 H), 7.36 (d, J= 8.0 Hz, 2 H), 7.30 (Yt J= 7.6 Hz, 2 H), 7.13 (d, J= 7.6 Hz, 2
H), 7.10 (s, 2 H), 6.66 (s, 1 H), 4.61 (d, J= 10.4 Hz, 1 H), 4.42 (dd, J= 10.4, 6.8 Hz, 1 H), 4.33 ({1t, J= 10.4 Hz, 1 H), 4.12-
4.01 (m, 2 H), 3.89 (d, J= 6.8 Hz, 1 H), 2.23 (s, 3 H), 1.07 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz, DMSO-d¢): 5 196.0,
180.6, 172.2, 143.6, 136.8, 136.1, 133.9, 129.7, 129.0, 128.9, 128.3, 128.1, 127.8, 124.8, 122.2, 112.6, 69.1, 66.2,
61.9,61.0,51.6, 21.1, 14.4; HRMS (ESI): m/z calcd for CagH26N204Br [M+H]*533.1076, found 533.1080.

()-ethyl (3R, 3'S, 4'R, 5'S)- 6-bromo-4'-(4-fluorophenyl)-3'-(4-meth ylbenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6ab):

[1 mmol scale] 330.8 mg, 60%, a white solid, m.p. 211.5-212.4 °C, dr> 20:1; IR (thin film): vax 3198, 3047, 2980,
2908, 1718, 1668, 1604, 1457, 1181, 833, 805, 772 cm™2; 'H NMR (400 MHz, CDCls) 6 8.36 (br s, 1 H), 7.46 (dd, J=
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8.4, 5.2 Hz, 2 H), 7.35 (d, J= 8.4 Hz, 2 H), 7.16-7.12 (m, 2 H), 7.03-6.99 (m, 4 H), 6.75 (s, 1 H), 4.65 (d, J= 10.8 Hz, 1
H), 4.45 (d, J= 10.8 Hz, 1 H), 4.31 (it, J= 10.8 Hz, 1 H), 4.21-4.4.06 (m, 2 H), 2.76 (brs, 1 H), 2.27 (s, 3 H), 1.10 (t, J=
7.0 Hz, 3 H); 3C NMR (100 MHz, CDCl3): 6 195.4, 180.5, 172.2, 144.5, 141.1,136.7, 134.1, 133.3, 129.5, 129.2, 128.9,
127.9, 127.3, 126.2, 123.3, 115.7, 113.1, 69.6, 66.2, 62.7, 61.5, 53.1, 21.6, 14.1; HRMS (ESI): m/z calcd for
CasH2sN204FBr [M+H]*511.0982, found 511.0890.

(z)-ethyl (3R, 3'S, 4'R, 5'S)-6-bromo-3'-(4-bromobenzoyl)-4'-(4-fluo rophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6ac):

[1 mmol scale] 480.4 mg, 78%, a white solid, m.p. 219.4-220.6 °C, dr> 20:1; IR (thin film): Vmax 3357, cm™%; H
NMR (400 MHz, DMSO-ds) & 10.55 (br s, 1 H), 7.53-7.47 (m, 4 H), 7.32 (d, J= 8.8 Hz, 2 H), 7.17-7.13 (m, 2 H), 7.09
(dd, J= 8.0, 1.6 Hz, 1 H), 7.03 (d, J= 8.0 Hz, 1 H), 6.64 (d, J= 1.6 Hz, 1 H), 4.53 (d, J= 10.4 Hz, 1 H), 4.37 (dd, J= 10.4,
6.4 Hz, 1 H), 4.29 ({t, J= 10.4 Hz, 1 H), 4.11-3.99 (m, 2 H), 3.90 (d, J= 6.4 Hz, 1 H), 1.06 (t, J= 7.0 Hz, 3 H); 13C NMR
(100 MHz, DMSO-dg): 6 196.0, 180.4, 171.9, 143.5, 135.8, 135.2, 132.0, 130.4, 129.7, 128.7, 128.1, 124.9, 122.3,
115.9, 115.7, 112.6, 69.0, 66.1, 61.9, 61.0, 50.7, 14.4; HRMS (ESI): m/z calcd for C37H2,N,04FBr; [M+H]* 616.9910,
found 616.9822.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-6-bromo-3'-(4-bromobenzoyl)-4'-(4-chlo rophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6ad):

[1 mmol scale] 632.7mg, 50%, a white solid, m.p.236.7-237.4 °C, dr> 20:1; IR (thin film): vmax 3276, 3186, 2986,
2908, 1724, 1682, 1184, 1014, 1763, 669 cm™*; *H NMR (400 MHz, DMSO-ds) 6 10.58 (br s, 1 H), 7.52 (d, J= 8.4 Hz,
2 H), 7.50 (d, J= 8.8 Hz, 2 H), 7.40 (d, J= 8.4 Hz, 1 H), 7.33 (d, J= 8.8 Hz, 2 H), 7.10 (dd, J= 8.0, 2.0 Hz, 1 H), 7.04 (d, J=
8.0 Hz, 1 H), 6.66 (d, J= 2.0 Hz, 1 H), 4.55 (d, J= 10.4 Hz, 1 H), 4.40 (dd, J= 10.4, 6.8 Hz, 1 H), 4.31 ({t, J= 10.4 Hz, 1
H), 4.15-4.3.99 (m, 2 H), 3.94 (d, J= 6.8 Hz, 1 H), 1.08 (t, J= 7.4 Hz, 3 H); 13C NMR (100 MHz, DMSO-dg): & 195.9,
180.3,171.8, 143.5, 138.1, 135.7, 132.3, 132.0, 130.5, 129.8, 129.0, 128.6, 128.1, 128.0, 124.9, 122.4, 112.6, 69.0,
66.0, 61.9, 61.0, 50.7, 14.4; HRMS (ESI): m/z calcd for C;7H22N204CIBr; [M+H]* 632.9614, found 632.9604.

()-ethyl (3R, 3'S, 4'R, 5'S)-4'-(4-chlorophenyl)-3'-(4-fluorobenzoyl) -5-methyl-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (6ae):

[1 mmol scale] 349.8 mg, 69%, a white solid, m.p.89.5-90.7 °C, dr> 20:1; IR (thin film): vmax 3320, 2986, 2924, 1730,
1685, 1493, 1237, 850, 814 cm™; 'H NMR (400 MHz, DMSO-ds) & 10.31 (brs, 1 H), 7.48 (d, J= 8.4 Hz, 2 H), 7.40 (d,
J=8.4Hz, 2 H), 7.37-7.32 (m, 4 H), 6.87 (s, 1 H), 6.83 (d, J= 8.0 Hz, 1 H), 6.37 (d, J= 8.0 Hz, 1 H), 4.50 (d, J= 10.4 Hz,
1 H), 4.36 (dd, J= 10.4, 7.6 Hz, 1 H), 4.27 ({t, J= 10.4 Hz, 1 H), 4.12-4.00 (m, 2 H), 3.72 (d, J= 7.2 Hz, 3 H), 2.19 (s, 3
H), 1.07 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, DMSO-ds): 6 196.0, 180.5, 171.9, 139.5, 138.5, 138.4, 135.7, 132.2,
131.0, 130.5, 129.9, 129.6, 129.1, 129.0, 128.9, 126.6, 109.5, 69.7, 69.3, 66.2, 62.2, 61.0, 51.1, 21.1, 14.4; HRMS
(ESI):m/z calcd for CgHasN,04FCl [M+H]* 507.1487, found 507.1497.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-5-chloro-2-oxo-4'-(p-tolyl)spi ro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(6af):

[1 mmol scale] 327.7 mg, 67%, a white solid, m.p.158.0-158.7 °C, dr> 20:1; IR (thin film): vnax 3298, 3181, 2980,
1735, 1716, 1682, 1448, 1184, 816, 714 cm~L; 'H NMR (400 MHz, DMSO-ds) & 10.55 (br's, 1 H), 7.48-7.42 (m, 3 H),
7.35(d, J= 6.8 Hz, 2 H), 7.17 (d, J= 2.0 Hz, 1 H), 7.13 (d, J= 7.6 Hz, 2 H), 7.07 (dd, J= 8.2, 2.2 Hz, 1 H), 6.25-6.49 (m, 1
H), 4.60 (dd, J= 10.4, 1.6 Hz, 1 H), 4.42-4.31 (m, 1 H), 4.12-4.02 (m, 1 H), 4.07 (dd, J= 10.8, 7.2 Hz, 1 H), 3.98 (d, J=
7.2 Hz, 1 H), 2.23 (s, 3 H), 1.09 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, DMSO-ds): 6 196.6, 180.4, 172.3, 140.8, 136.9,
136.8,136.0, 133.9,131.7, 130.0, 129.3, 129.0, 128.3, 127.8, 126.4, 126.1, 111.2, 69.6, 66.3, 62.0, 61.0, 51.4, 21.1,
14.4; HRMS (ESI): m/z calcd for CagH2604N,Cl [M+H]*489.1581 found 489.1591.

(x)-ethyl (3R, 3'S, 4'R, 5'S)-5-chloro-3'-(4-methylbenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (6ag):

[1 mmol scale] 324.8 mg, 67%, a white solid, m.p.193.6-194.4 °C, dr> 20:1; IR (thin film): vmax 3276, 2930, 2852,
1713, 1679, 1239, 814, 705 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.53 (br's, 1 H), 7.42 (d, J= 7.2 Hz, 2 H), 7.35-
730 (m, 4 H), 7.22 (t, J= 7.2 Hz, 1 H), 7.14 (d, J= 2.0 Hz, 1 H), 7.12 (d, J= 8.0 Hz, 1 H), 7.08 (dd, J= 8.4, 2.0 Hz, 1 H),
6.15 (d, J= 8.0 Hz, 1 H), 4.56 (d, J= 10.4 Hz, 1 H), 4.40-4.36 (m, 1 H), 4.33 (d, J= 10.0 Hz, 1 H), 4.11-3.98 (m, 3 H), 3.32
(s, 3 H), 2.25 (s, 3 H), 1.07 (t, J= 7.0 Hz, 3 H); 13C NMR (100 MHz, DMSO-ds): & 195.9, 180.3, 172.3, 144.5, 140.7,
139.2,134.4,131.7,129.6,129.3,129.1, 128.4, 128.0, 127.7, 126.5, 126.0, 111.2, 69.6, 66.3, 61.7, 61.0, 51.7, 21.5,
14.4; HRMS (ESI): m/z calcd for CagH2604N,CINa [M+H]* 489.1581 found 489.1598.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-1-ethyl-2-ox0-4'-phenylspir o[indoline-3,2'-pyrrolidine]-5'-carboxylate
(7a):

[1 mmol scale] 325.2 mg, 72%, a white solid, m.p. 136.8-137.8 °C, dr> 20:1; IR (thin film): vmax 3315, 2991, 2952,
1735, 1713, 1677, 1240, 750, 702, 686 cm™%; *H NMR (400 MHz, DMSO-dg) 6§ 7.49 (d, J=7.2 Hz, 2 H), 7.42 (t, )= 7.6
Hz, 1 H), 7.34 (Wt, J= 7.6 Hz, 2 H), 7.29 (d, J= 7.6 Hz, 2 H), 7.24 (d, J= 7.2 Hz, 2 H), 7.23-7.18 (m, 2 H), 7.11 (td, J= 7.6,
1.2 Hz, 1H), 6.96 ({t, J= 7.2 Hz, 1 H), 4.62 (d, J= 10.4 Hz, 1 H), 4.49 (dd, J= 10.4, 7.2 Hz, 1 H), 4.41 ({t, J= 10.4 Hz, 1
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H), 3.87 (d, J= 7.2 Hz, 1 H), 3.59 (s, 3 H), 3.49 (q, J= 7.2 Hz, 2 H), 0.94 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, DMSO-
de): 6 196.5,178.3, 172.7, 142.3, 139.3, 136.9, 133.6, 129.7, 129.2, 128.9, 128.8, 128.4, 127.7, 127.6, 126.0, 122.7,
108.6, 69.0, 66.2, 62.3, 52.4, 51.4, 34.7, 12.6; HRMS (ESI): m/z calcd for CygH704N, [M+H]* 455.1971 found
455.1969.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-1-ethyl-2-oxo0-4'-(p-tolyl)sp iro[indoline-3,2'-pyrrolidine]-5'-carboxylate
(7b):

[1 mmol scale] 390.0 mg, 86%, a white solid, m.p.144.1-145.1 °C, dr> 20:1; IR (thin film): vmax 3303, 2986, 2958,
1721, 1674, 1370, 1242, 758 cm™; *'H NMR (400 MHz, DMSO-ds) § 7.45 (d, J= 8.0 Hz, 2 H), 7.33 (t, J= 7.6 Hz, 2 H),
7.24-7.20 (m, 4 H), 7.11 (td, J= 7.6, 1.2 Hz, 1 H), 7.24 (d, J= 7.2 Hz, 2 H), 7.23-7.18 (m, 2 H), 7.11 (td, J= 7.6, 1.2 Hz,
1H), 7.05 (d, J= 8.4 Hz, 2 H), 6.95 (td, J= 7.6, 0.8 Hz, 1 H), 6.69 (d, J= 7.2 Hz, 1 H), 4.56 (d, J= 10.4 Hz, 1 H), 4.46 (dd,
J=10.4,7.2 Hz, 1 H), 4.38 ({t, J= 10.4 Hz, 1 H), 3.83 (d, J= 7.2 Hz, 1 H),3.53 (s, 3 H), 3.48 (q, J= 7.2 Hz, 2 H), 2.21 (s,
3 H), 0.96 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, DMSO-de): § 195.9, 178.3, 172.7, 144.2, 142.3,139.4, 134.5, 129.6,
129.4, 129.2, 129.0, 128.4, 127.8, 127.6, 126.1, 122.6, 108.6, 69.1, 66.2, 62.1, 52.4, 51.5, 34.7, 21.4, 12.6; HRMS
(ESI): m/z calcd for CagH2904N; [M+H]*469.2127 found 469.2121.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-1-ethyl-4'-(4-methoxyph enyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (7c):

[1 mmol scale] 419.8 mg, 87%, a white solid, m.p.188.0-189.0 °C, dr> 20:1; IR (thin film): vmax 3331, 2975, 2925,
1727, 1680, 1610, 1518, 1128, 755 cm~; 'H NMR (400 MHz, CDCls) & 7.31 (d, J= 7.6 Hz, 2 H), 7.30-7.26 (m, 4 H),
7.17-7.09 (m, 3 H), 7.01 (t, J= 7.6 Hz, 1 H), 6.86 (d, J= 7.6 Hz, 2 H), 6.42 (d, J= 8.0 Hz, 1 H), 4.69 (d, J= 10.8 Hz, 1 H),
4.50 (d, J= 10.8 Hz, 1 H), 4.34 (t, J= 10.8 Hz, 1 H), 3.76 (s, 3 H), 3.66 (s, 3 H), 3.55-3.46 (m, 1 H), 3.45-3.36 (m, 1 H),
2.66 (brs, 1 H), 0.99 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): 6 196.3, 178.2, 173.3, 158.8, 142.0, 137.1, 132.8,
130.2, 129.5, 128.5, 128.1, 127.7, 125.6, 123.1, 114.2, 108.0, 69.6, 66.5, 63.4, 55.2, 52.6, 52.3, 34.8, 12.2; HRMS
(ESI): m/z calcd for CogH2904N, [M+H]*485.2076 found 485.2078.

(x)-methyl (3R, 3'S, 4'R, 5'S)-1-ethyl-3'-(4-methylbenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (7d):

[1 mmol scale] 300.0 mg, 66%, a white solid, m.p.123.0-124.0 °C, dr> 20:1; IR (thin film): vmax 3309, 3025, 2947,
1721, 1677, 1607, 1371, 1240, 1109, 919, 755, 705 cm™; *H NMR (400 MHz, DMSO-ds) 6 7.46 (d, J= 7.2 Hz, 2 H),
7.33 (Ut, J= 7.6 Hz, 2 H), 7.24-7.17 (m, 4 H), 7.11 (td, J= 7.6, 1.2 Hz, 1 H), 7.04 (d, J= 8.0 Hz, 2 H), 6.89 (d, J= 8.0 Hz,
1H), 6.94 (d, J= 8.0 Hz, 1 H), 4.57 (d, J= 10.4 Hz, 1 H), 4.47 (dd, J= 10.4, 7.2 Hz, 1 H), 4.39 ({t, J= 10.4 Hz, 1 H), 3.84
(d, J=7.2 Hz, 1 H), 3.52 (s, 3 H), 3.51-3.48 (g, J= 7.2 Hz, 2 H), 2.20 (s, 3 H), 0.96 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz,
DMSO-dg): 6 196.5, 178.3, 172.7, 142.3, 139.4, 136.9, 133.6, 129.7, 129.2, 128.9, 128.8, 128.4, 127.7, 127.6, 122.7,
108.6, 69.0, 66.2, 62.3, 52.4, 51.4, 34.7, 12.6; HRMS (ESI): m/z calcd for CygH2904N; [M+H]* 469.2127 found
469.2008.

(£)-methyl (3R, 3'S, 4'R, 5'S)-1-ethyl-4'-(4-fluorophenyl)-3'-(4-meth ylbenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (7e):

[1 mmol scale] 410 mg, 84%, a white solid, m.p. 127.6-128.6 °C, dr> 20:1; IR (thin film): viax 3315, 2947, 2886,
1721, 1675, 1613, 1243, 839, 747 cm™L; 'H NMR (400 MHz, CDCls) & 7.52-7.48 (m, 2 H), 7.29 (d, J= 7.2 Hz, 1 H), 7.23
(d, J= 8.0 Hz, 2 H), 7.11 (Wtd, J= 7.6, 1.0 Hz, 1 H), 7.04-6.97 (m, 3 H), 6.95 (d, J= 8.0 Hz, 2 H), 6.46 (d, J= 7.6 Hz, 1 H),
4.65 (d, J= 10.8 Hz, 1 H), 4.52 (dd, J= 10.8, 7.2 Hz, 1 H), 4.38 (it J= 10.8 Hz, 1 H), 3.65 (s, 3 H), 3.54-3.47 (m, 2 H),
3.07 (brs, 1 H), 2.24 (s, 3 H), 1.03 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, CDCls): § 195.6, 178.2, 172.9, 143.8, 142.0,
134.4,134.2,129.7,129.6, 128.8, 128.3,127.8, 125.6, 123.0, 115.7, 115.5, 108.0, 69.6, 66.4, 63.3, 52.5,52.3, 34.8,
21.5,12.2; HRMS (ESI): m/z calcd for Cy9H28N204F [M+H]* 487.2033 found 487.2021.

(x)-methyl (3R, 3'S, 4'R, 5'S)-1-ethyl-3'-(4-fluorobenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (7f):

[1 mmol scale] 442.8 mg, 91%, a white solid, m.p. 120.4-121.4 °C, dr> 20:1; IR (thin film): vinax 3353, 2980,, 2952,
1735, 1735, 1713, 1680, 1490, 1209, 755, 697 cm™ ; *H NMR (400 MHz, CDCl3) 6 7.52 (d, J= 8.4 Hz, 2 H), 7.35-7.28
(m, 5H), 7.23 (t, J= 7.6 Hz, 1 H), 7.16 (d, J= 8.8 Hz, 2 H), 7.14 (td, J= 7.6, 1.2 Hz, 1 H), 7.01 (td, J= 7.6, 0.8 Hz, 1 H),
6.48 (d, J=7.6 Hz, 1 H) 4.68 (d, J=10.8 Hz, 1 H), 4.54 (dd, J= 10.8 Hz, 1 H), 4.37 (Jt, J= 10.8 Hz, 1 H), 3.65 (s, 3 H),
3.58-3.42 (m, 2 H), 2.82 (brs, 1 H), 1.05 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz, CDCl3): § 195.3, 178.1, 173.1, 142.0,
138.2,135.7,131.4,129.7,129.2,128.8,128.2,128.1, 128.0, 127.5, 125.5, 108.1, 69.6, 66.6, 63.5, 53.2, 52.3, 34.9,
21.5, 12.3; HRMS (ESI): m/z calcd for CogH2604N2F [M+H]*473.1877 found 473.1806.

(x)-methyl (3R, 3'S, 4'R, 5'S)- 1-ethyl-3'-(4-fluorobenzoyl)-4'-(4-fluo rophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (7g):

[1 mmol scale] 479.3 mg, 95%, a white solid, m.p. 135.8-136.8 °C, dr> 20:1; IR (thin film): vmax 3320, 3069, 2986,
2941, 1732, 1716, 1672, 1510, 1362, 1232, 755 cm™%; *H NMR (400 MHz, CDCl3) 6 7.47 (d, J= 8.8 Hz, 2 H), 7.35 (dd,
J=8.8,5.2 Hz, 2 H), 7.31 (d, J= 8.4 Hz, 2 H), 7.26 (d, J= 7.6 Hz, 1 H), 7.13 (td, J= 7.6, 0.8 Hz, 1 H), 7.01 (yit, J= 7.6 Hz,
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1 H), 6.83 (t, J= 8.4 Hz, 2 H), 6.48 (d, J= 7.6 Hz, 1 H) 4.61 (d, J= 10.8 Hz, 1 H), 4.53 (d, J= 10.8 Hz, 1 H), 4.35 (t, J=
10.8 Hz, 1 H), 3.67 (s, 3 H), 3.61-3.45 (m, 2 H), 2.82 (br's, 1 H), 1.07 (t, J= 7.2 Hz, 3 H); 13C NMR (100 MHz, CDCl3): &
194.4,178.0, 172.7, 142.0, 136.8, 133.3, 130.4, 130.3, 129.8, 129.5, 129.0, 127.9, 125.6, 123.2, 115.4, 115.2, 108.1,
69.5, 66.2, 63.4, 52.5, 52.4, 34.9, 12.3; HRMS (ESI): m/z calcd for CagHasN204F, [M+H]* 491.1782 found 491.1735.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-chlorobenzoyl)-1-ethyl-4'-(4-fluo rophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (7h):

[1 mmol scale] 418.6 mg, 83%, a white solid, m.p.115.5-116.5 °C, dr= 11:1; IR (thin film): vmax 3343, 2980, 1732,
1716, 1691, 1493, 1092, 758 cm™; major isomer: *H NMR (400 MHz, CDCls) & 7.47 (d, J= 8.4 Hz, 2 H), 7.30 (d, /= 8.4
Hz, 2 H), 7.25 (d, J= 6.4 Hz, 1 H), 7.24 (d, J= 8.4 Hz, 2 H), 7.13 (td, J= 7.6, 1.2 Hz, 1 H), 7.12 (d, J= 8.4 Hz, 2 H), 7.00
(Wt, J=7 .6 Hz, 1 H), 6.48 (d, J= 7.6 Hz, 1 H), 4.60 (d, J= 10.8 Hz, 1 H), 4.52 (d, J= 10.8 Hz, 1 H), 4.34 (t, J= 10.8 Hz,
1H), 3.66 (s, 3 H), 3.59-3.51 (m, 1 H), 3.50-3.44 (m, 1 H), 2.89 (brs, 1 H), 1.06 (t, J= 7.2 Hz, 3 H); 3C NMR (100 MHz,
CDCl5): 6 195.0,178.1,172.7,142.0, 139.5, 136.8, 135.2, 133.3,129.8, 129.5, 129.5, 129.0 (2C), 128.4, 128.0, 125.6,
123.2, 108.2, 69.5, 66.3, 63.6, 52.5, 52.4, 34.9, 12.3; HRMS (ESI): m/z calcd for CagH2504N2FCl [M+H]* 507.1487
found 507.1435.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-chlorophen yl)-1-ethyl-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (7i):

[1 mmol scale] 482.3 mg, 85%, a white solid, m.p.78.5-79.5 °C, dr> 20:1; IR (thin film): vmax 3337, 2980, 2953, 1741,
1713, 1682, 1490, 1017, 750 cm~L; *H NMR (400 MHz, CDCls) & 7.46 (d, J= 8.4 Hz, 2 H), 7.32-7.24 (m, 4 H), 7.15 (d,
J=8.4Hz, 2 H),7.01 (t, J=7.6 Hz, 1 H), 6.49 (d, J= 7.6 Hz, 1 H), 4.58 (d, J= 10.8 Hz, 1 H), 4.51 (d, J= 10.8 Hz, 1 H), 4.33
(Wt, J= 10.8 Hz, 1 H), 3.67 (s, 3 H), 3.59-3.54 (m, 1 H), 3.51-3.44 (m, 1 H), 2.16 (br's, 1 H), 1.07 (t, J= 7.0 Hz, 3 H); 13C
NMR (100 MHz, CDCl3): 6 195.2, 178.0, 172.8, 141.99, 136.8, 135.6, 133.3, 131.5, 129.9, 129.5, 129.1, 129.0, 128.2,
127.9, 125.6, 123.2, 108.2, 69.5, 66.3, 63.6, 52.5, 34.9, 12.3; HRMS (ESI): m/z calcd for C,gH»504N,CIBr [M+H]*
567.0686 found 567.0527.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-1-ethyl-3'-(4-fluorobenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (7j):

[1 mmol scale] 355.2 mg, 73%, a white solid, m.p. 115.8-116.8 °C, dr> 20:1; IR (thin film): vmax 3341, 3069, 2980,
2930, 1730, 1708, 1682, 1590, 1242, 861, 727 cm™%; *H NMR (400 MHz, CDCl3) § 7.52 (d, J= 7.6 Hz, 2 H), 7.38-7.31
(m, 5 H), 7.12 (dt, J= 8.0 Hz, 1 H), 7.01 (t, J= 7.6 Hz, 1 H), 6.82 (Ut, J= 8.4 Hz, 2 H), 6.47 (d, J= 8.0 Hz, 2 H), 4.71 (d,
J=10.8 Hz, 1 H), 4.51 (d, J= 10.8 Hz, 1 H), 4.33 ({t, J= 10.8 Hz, 1 H), 4.18-4.03 (m, 2 H), 3.57-3.46 (m, 2 H), 2.91 (br
s, 1 H), 1.06 (q, J= 7.2 Hz, 6 H); 13C NMR (100 MHz, CDCl3): § 194.7, 178.2, 172.5, 142.0, 138.3, 133.5, 130.4, 130.3,
129.7, 128.7, 128.2, 127.4, 125.6, 123.1, 115.3, 115.1, 108.0, 69.6, 66.6, 63.4, 61.3, 53.6, 34.9, 14.0, 12.3 ; HRMS
(ESI): m/z calcd for CagH28N204F [M+H]* 487.2033 found 487.2023.

()-ethyl (3R, 3'S, 4'R, 5'S)-3'-(4-bromobenzoyl)-4'-(4-chlorophen yl)-1-ethyl-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (7k):

[1 mmol scale] 497.0 mg, 92%, a white solid, m.p. 133.0-134.0 °C, dr= 16:1; IR (thin film): vmax 3309, 2980, 1743,
1716, 1690, 1371, 756 cm™%; major isomer: *H NMR (400 MHz, CDCl3) § 7.46 (d, J= 8.4 Hz, 2 H), 7.32-7.28 (m, 4 H),
7.25(d, J= 7.6 Hz, 2 H), 7.16-7.12 (m, 1 H), 7.15 (d, J= 8.4 Hz, 2 H), 7.01 (Wt, J= 7.6 Hz, 1 H), 6.48 (d, J= 8.0 Hz, 1 H),
459 (d, J= 11.2 Hz, 1 H), 4.47 (d, J= 10.4 Hz, 1 H), 4.30 (yt, J= 10.8 Hz, 1 H), 4.22-4.14 (m, 1 H), 4.12-4.00 (m, 1 H),
3.61-3.51 (m, 1 H), 3.50-3.42 (m, 1 H), 2.79 (brs, 1 H), 1.10 (t, J= 7.2 Hz, 3 H), 1.07 (t, J= 7.8 Hz, 3 H); 13C NMR (100
MHz, CDCl3): 6 195.3,178.1,172.2,142.0, 136.8,135.6, 133.3,131.4,129.8,129.5,129.1, 128.9, 128.2, 128.0, 125.6,
123.2, 108.2, 69.5, 66.3, 63.6, 61.4, 52.8, 34.9, 14.1, 12.3; HRMS (ESI): m/z calcd for CygH2704N,CIBr [M+H]*
581.0843 found 581.0681.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-1-benzyl-2-oxo0-4'-(p-tolyl)s piro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (71):

[1 mmol scale]330.0 mg, 62%, a white solid, m.p.198.7-199.6 °C, dr> 20:1; IR (thin film): vmax 3337, 2958, 2919,
1727, 1716, 1674 cm™L; 'H NMR (400 MHz, CDCl3) & 7.89 (d, J= 8.4 Hz, 2 H), 7.81-7.77 (m, 4 H), 7.69-7.67 (m, 3 H),
7.62-7.54 (m, 6 H), 7.48-7.42 (m, 2 H), 6.31 (d, J= 7.6 Hz, 1 H), 4.82 (d, J= 15.6 Hz, A of AB, 1 H), 4.79 (d, J= 10.8 Hz,
1 H), 4.59 (d, J= 10.8 Hz, 1 H), 4.38 ({t, J= 10.8 Hz, 1 H), 4.35 (d, J= 15.6 Hz, B of AB, 1 H), 3.66 (s, 3 H), 2.60 (brs, 1
H), 2.30 (s, 3 H); 13C NMR (100 MHz, CDCl3): § 191.5, 174.1, 168.4, 137.4, 132.2, 130.5, 130.4, 128.2, 124.8, 124.0,
123.4, 123.4, 123.2, 123.0, 122.9, 122.5, 120.9, 118.6, 104.2, 65.0, 61.9, 58.5, 48.5, 47.6, 39.3; HRMS (ESI): m/z
calcd for C34H3;04N; [M+H]*531.2284 found 531.2145.

(x)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-1-benzyl-4'-(4-methoxyphe nyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-
5'-carboxylate (7m):

[1 mmol scale] 270.0 mg, 50%, a white solid, m.p.168.7-169.4 °C, dr> 20:1; IR (thin film): vmax 3326, 2930,, 2841,
1735, 1713, 1685, 1515, 1237, 750, 685 cm™; 'H NMR (400 MHz, CDCl3) 6 7.46 (d, J= 8.4 Hz, 2 H), 7.35-7.30 (m, 4
H), 7.23-7.22 (m, 3 H), 7.13-7.09 (m, 4 H), 7.02-6.96 (m, 2 H), 6.87 (d, J= 8.4 Hz, 2 H), 6.31 (d, J= 8.0 Hz, 1 H), 4.82
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(d, J= 15.6 Hz, A of AB, 1 H), 4.76 (d, J= 10.4 Hz, 1 H), 4.55 (d, J= 10.4 Hz, 1 H), 4.37 ({t, J= 10.4 Hz, 1 H),4.35 (d, J=
15.6 Hz, B of AB, 1 H), 3.77 (s, 3 H), 3.67 (s, 3 H); 13C NMR (100 MHz, CDCl3): & 191.6, 174.2, 168.5, 154.1, 137.4,
132.2, 130.4, 128.2, 125.5, 124.8, 124.3, 124.0, 123.4, 123.0, 122.9, 122.5, 120.8, 118.6, 109.5, 104.2, 64.9, 61.8,
58.6, 50.5, 48.2, 47.6, 39.3; HRMS (ESI): m/z calcd for C34H31N20s [M+H]* 547.2233 found 547.2093.

(x)-methyl (3R, 3'S, 4'R, 5'S)-1-benzyl-4'-(4-bromophenyl)-3'-(4-me thylbenzoyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyl ate (7n):

[1 mmol scale] 404.9 mg, 66%, a white solid, m.p.158.3-159.0 °C, dr> 20:1; IR (thin film): vynax cm™; *H NMR (400
MHz, CDCl3) 6 7.44-7.41 (m, 4 H), 7.29-7.21 (m, 7 H), 7.11-7.09 (m, 2 H), 7.03-6.95 (m, 2 H), 6.89 (d, J= 8.0 Hz, 2 H),
6.36 (d, J= 7.2 Hz, 1 H), 4.78 (d, J= 15.6 Hz, A of AB, 1 H), 4.70 (d, J= 10.8 Hz, 1 H), 4.56 (d, J= 10.8 Hz, 1 H), 4.52 (d,
J=15.6 Hz, B of AB, 1 H), 4.37(it, J= 10.8 Hz, 1 H), 2.64 (br's, 1 H), 2.26 (s, 3 H); 3C NMR (100 MHz, CDCls): & 195.4,
178.9,172.8,144.0,142.2,137.5,135.2,134.2,131.9, 129.9, 129.6, 129.0, 128.8, 128.0, 127.9, 127.6, 127.3, 125.6,
123.3,121.3,109.0,69.7,66.2,62.9,53.1,52.4,44.1, 21.6; HRMS (ESI): m/z calcd for C34H3004N,Br [M+H]*609.1389
found 609.1318.

(t)-methyl (3R, 3'S, 4'R, 5'S)-1-benzyl-3'-(4-chlorobenzoyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (70):

[1 mmol scale] 303.0 mg, 55%, a white solid, m.p.151.9-152.6 °C, dr> 20:1; IR (thin film): vinax 3326, 3080, 2958,
2919, 1730, 1713, 1674, 1351, 1178, 752, 699 cm~%; *H NMR (400 MHz, CDCl3) § 7.44 (d, J= 8.4 Hz, 2 H), 7.30-7.26
(m, 7 H), 7.12 (d, J= 7.2 Hz, 2 H), 7.06-6.97 (m, 1 H), 6.41 (d, J= 7.6 Hz, 1 H), 4.78 (d, J= 15.6 Hz, A of AB, 1 H), 4.74
(d, J= 10.8 Hz, 1 H), 4.59 (d, J= 10.8 Hz, 1 H), 4.54 (d, J= 15.6 Hz, B of AB, 1 H), 4.39 ({t, J= 10.8 Hz, 1 H), 3.65 (s, 3
H), 2.62 (brs, 1 H); 3C NMR (100 MHz, CDCl5): 6 195.0, 178.8, 173.0, 142.2, 139.5, 138.2, 135.2, 135.1, 129.7, 129.1,
128.9,128.5,128.1, 127.9, 127.8, 127.5, 127.4, 125.7, 123.4, 109.1, 69.6, 66.5, 63.2, 53.6, 52.4, 44.2; HRMS (ESI):
m/z calcd for C33Hp304N,Cl [M+H]* 551.1738 found 551.1667.

(x)-methyl (3R, 3'S, 4'R, 5'S)-1-benzyl-3'-(4-chlorobenzoyl)-4'-(4-methoxyphenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxyl ate (7p):

[1 mmol scale] 301.0 mg, 65%, a white solid, m.p.147.7-148.7 °C, dr> 20:1; IR (thin film): vmax 3058, 2963, 2930,
2835, 1732, 1718, 1679, 1518, 1176, 755 cm™; 'H NMR (400 MHz, CDCl3) § 7.44 (d, J= 8.4 Hz, 2 H), 7.30-7.26 (m, 7
H), 7.12 (d, J= 7.2 Hz, 2 H), 7.06-6.97 (m, 1 H), 6.87 (d, J= 8.0 Hz, 2 H), 6.41 (d, J= 7.2 Hz, 1 H), 4.78 (d, J= 14.0 Hz, A
of AB, 1 H), 4.77 (d, J= 10.4 Hz, 1 H), 4.55 (d, J= 10.4 Hz, 1 H), 4.54 (d, J= 14.0 Hz, B of AB, 1 H), 4.35 (it, J= 10.4 Hz,
1H),3.77 (s, 3 H),3.67 (s, 3 H), 2.15 (brs, 1 H); 13C NMR (100 MHz, CDCl3): §190.3, 174.0, 168.2, 154.2, 137.4, 134.7,
130.4, 130.3, 125.2, 125.0, 124.4, 124.3, 124.1, 123.8, 123.1, 122.7, 120.9, 118.6, 109.5, 104.3, 64.8, 61.6, 58.4,
50.5, 48.2, 47.7, 39.4; HRMS (ESI): m/z calcd for CasHzoOsN,Cl [M+H]* 581.1843 found 581.1690.

(x)-methyl (3R, 3'S, 4'R, 5'S)-1-benzyl-3'-(4-bromobenzoyl)-4'-(4-chlorophenyl)-2-oxospiro[indoline-3,2'-
pyrrolidine]-5'-carboxylate (7q):

[1 mmol scale] 340.0 mg, 54%, a white solid, m.p.156.2-156.9 oC, dr> 20:1; IR (thin film): vmax 3041, 2952, 2924,
1732, 1707, 1679, 1490, 1248, 752 cm-1; 1H NMR (400 MHz, CDCl) & 7.47 (d, J= 8.4 Hz, 2 H), 7.30-7.23 (m, 7 H),
7.17 (s, 4 H), 7.15-7.13 (m, 1 H ), 7.05 ({t, J= 7.6 Hz, 1 H), 6.97 (Ut, J= 7.6 Hz, 1 H), 6.43 (d, J= 7.6 Hz, 1 H), 4.78 (d,
J=15.6 Hz, A of AB, 1 H), 4.64 (d, J= 10.8 Hz, 1 H), 4.56 (d, J= 10.8 Hz, 1 H), 4.55 (d, J= 15.6 Hz, B of AB, 1 H), 4.35
(Wt, J=10.8 Hz, 1 H), 3.66 (s, 3 H), 2.52 (br s, 1 H); 13C NMR (100 MHz, CDCI3): & 195.1, 178.8, 172.7, 142.2,
136.8, 135.4, 135.1, 133.4, 131.6, 129.8, 129.5, 129.2, 129.1, 128.9, 128.4, 127.9, 127.5, 125.5, 123.4, 109.1, 69.5,
66.2,63.3,52.9, 52.5, 44.2; HRMS (ESI): m/z calcd for C33H,704N,CIBr [M+H]+ 629.0843 found 629.0674.

(x)-dimethyl (3R, 3'S, 5'S)-2-oxospiro[indoline-3,2'-pyrrolidine]-3',5'-dicarboxylate (9a):

[1 mmol scale] 241.9 mg, 80%, a white solid, m.p. 138.4-139.4 °C, dr> 20:1; IR (thin film): vmax 3270, 2941, 1743,
1702, 1618, 1473, 1223, 750 cm™; *H NMR (400 MHz, DMSO-dg) & 10.41 (brs, 1 H), 7.19 (td, J= 7.6, 1.2 Hz, 1 H),
7.07 (d, J= 7.2 Hz, 1 H), 6.93 (Wt, J= 7.6, 0.8 Hz, 1 H), 6.80 (d, J= 7.6 Hz, 1 H), 4.19 (dt, J= 9.2, 7.0 Hz, 1 H), 3.70 (s, 3
H), 3.38-3.30 (m, 2 H), 3.15 (s, 3 H), 2.56-2.44 (m, 2 H); 3C NMR (100 MHz, DMSO-ds): § 179.8, 173.9, 170.9, 142.3,
130.7, 129.5, 124.8, 121.9, 109.9, 69.5, 59.3, 52.9, 52.4, 51.7, 32.3; HRMS (ESI): m/z calcd for CisH160sN, [M+H]*
305.1137 found 305.1140.

(£)-methyl (3R, 3'S, 5'S)-3'-cyano-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-carboxylate (9b):

[1 mmol scale] 174.1 mg, 64%, a yellow solid, m.p. 116.2-118.6 °C, dr> 20:1; IR (thin film): vmax 3103, 2919, 2245,
1735, 1613, 1471, 1226, 764 cm™; 'H NMR (400 MHz, DMSO-ds) 6 10.53 (br's, 1 H), 7.44 (d, J= 7.6 Hz, 1 H), 7.29
(td, J=7.6, 1.2 Hz, 1 H), 7.05 (td, J= 7.6, 0.8 Hz, 1 H), 6.86 (d, J= 7.6 Hz, 1 H), 4.30 (dt, J= 8.0, 6.4 Hz, 1 H), 3.80 (d, J=
6.0 Hz, 1 H), 3.70 (s, 3 H), 3.59 (dd, J= 8.0, 6.8 Hz, 1 H), 2.93 (dt, J= 13.2, 8.0 Hz, 1 H), 2.52-2.43 (m, 1 H); 13C NMR
(100 MHz, DMSO-de): 6 179.0, 173.5, 142.5, 130.2, 128.9, 125.8, 122.3, 119.6, 110.2, 69.1, 58.2, 52.5, 37.1, 33.3;
HRMS (ESI): m/z calcd for C14H1303N3 [M+H]* 272.1035 found 272.1048.

(£)-methyl (3R, 3'S, 4'S, 5'S)-4'-(furan-2-yl)-3'-((E)-3-(furan-2-yl)acryloyl)-2-oxospiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (9c):
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[1 mmol scale] 301.8 mg, 85%, a yellow solid, m.p. 181.6-182.8 °C, dr> 20:1; IR (thin film): vna 3131, 3019, 2891,
1732, 1718, 1679, 1518, 1176, 755 cm™; H NMR (400 MHz, DMSO-ds) & 10.60 (br's, 1 H), 7.81 (d, J= 1.2 Hz, 1 H),
7.57(d, J= 1.2 Hz, 1 H), 7.12 (d, J= 7.6 Hz, 1 H), 7.10 (d, J= 6.8 Hz, 1 H), 7.02 (d, J= 16.0 Hz, 1 H), 6.92 ({t, J= 7.4 Hz,
1H), 6.88 (d, J= 3.6 Hz, 1 H), 6.71 (d, J= 7.2 Hz, 1 H), 6.59 (dd, J= 3.6, 2.0 Hz, 1 H), 6.37 (dd, J= 3.2, 2.0 Hz, 1 H), 6.29
(d,J=3.2 Hz, 1 H), 6.12 (d, J= 16.0 Hz, 1 H), 4.40 (t, J= 10.4 Hz, 1 H), 4.31 (dd, J= 10.4, 7.2 Hz, 1 H), 4.08 (d, J= 10.4
Hz, 1 H), 3.77 (d, J= 7.2 Hz, 1 H), 3.68 (s, 3 H); 13C NMR (100 MHz, DMSO-ds): 6 194.0, 180.1, 172.9, 152.5, 150.5,
146.9, 142.8, 141.9, 129.9, 129.6 (2C), 126.2, 122.2 (2C), 118.0, 113.5, 111.0, 110.0, 107.2, 69.5, 63.9, 61.8, 52.6,
44.3; HRMS (ESI): m/z calcd for Co4H2006N> [M+H]* 433.1400 found 433.1419.

(x)-methyl (38, 3'S, 4'R, 5'S)-3'-nitro-2-oxo0-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-carboxylate (9d):

[1 mmol scale] 135.1 mg, 37%, a yellow solid, m.p. 168.8-170.6 °C, dr= 11:1; IR (thin film): vnax 3936, 2846, 1732,
1738, 1710, 1615, 1557, 1537, 1471, 1195, 761, 697 cm™2; major isomer: *H NMR (400 MHz, DMSO-ds) 6 10.77 (br
s,1H),7.49(d,J=7.2 Hz, 2 H), 7.41 ({t, J=7.6 Hz, 2 H), 7.35-7.27 (m, 3 H), 7.04 (t, J/= 7.6 Hz, 1 H), 6.87 (d, J= 7.6 Hz,
1H),5.48 (d, J=9.6 Hz, 1 H), 4.56 ({t, J= 9.6 Hz, 1 H), 4.45 (dd, J=9.6, 6.4 Hz, 1 H), 4.34 (d, J=6.4 Hz, 1 H), 3.61 (s,
3 H); 3C NMR (100 MHz, DMSO-dq): 6 178.4, 171.9, 142.8, 136.8, 130.8, 129.4, 128.5, 128.4, 127.5, 125.3, 122.6,
119.5, 96.6, 69.7, 64.6, 52.6, 51.5; HRMS (ESI): m/z calcd for C;9H1705N3 [M+H]* 368.1246 found 368.1247.

(x)-methyl (3R, 3'S)-2,7'-dioxo-2',3',3a',4',5',6',7',7a'-octahydrospiro[indoline-3,1'-isoindole]-3'-carboxylate (9e):

[1 mmol scale] 116.6 mg, 37%, a yellow solid, m.p. 105.5-106.1 °C, dr= 4.5:1.8:1; IR (thin film): vmax 2947, 2863,
1729, 1696, 1619, 1471, 1187, 750 cm™L; major isomer: *H NMR (400 MHz, DMSO-ds) 6 10.32 (brs, 1 H), 7.34 (d, J=
7.6 Hz, 1 H), 7.18 (Wt, J= 7.2 Hz, 1 H), 6.95 (It, J= 7.6 Hz, 1 H), 6.76 (d, J= 7.6 Hz, 1 H), 4.30 (t, J= 6.4 Hz, 1 H), 3.72
(s, 3 H), 3.25-3.21 (m, 2 H), 2.98-2.86 (m, 1 H), 1.99-1.88 (m, 2 H), 1.70-1.55 (m, 2 H), 1.39-1.24 (m, 2 H); 13C NMR
(100 MHz, DMSO-dg): & 208.7, 182.4, 171.6, 143.0, 129.8, 129.7, 125.7, 121.7, 110.1, 79.6, 69.7, 64.7, 60.0, 52.2,
43.8,22.5,22.3; HRMS (ESI): m/z calcd for C17H1304N, [M+H]* 315.1345 found 315.1346.

(t)-methyl (3R, 3'S, 4'R)-3'-benzoyl-2-oxo0-4'-phenyl-3',4'-dihydros piro[indoline-3,2'-pyrrole]-5'-carboxylate
(10a):

422 mg, 85%, a white solid, m.p.205.8-207.1 °C; IR (thin film): 3192, 3052, 2952, 1730, 1674, 1621, 1229, 1123,
758 Vimax cm~%; TH NMR (400 MHz, CDCl3) 6 8.22 (brs, 1 H), 7.51 (d, J= 7.2 Hz, 2 H), 7.44 (d, J= 7.2 Hz, 2 H), 7.39
(Pt, J= 7.6 Hz, 2 H), 7.35 (t, J= 7.6 Hz, 1 H), 7.30 (t, J= 7.6 Hz, 1 H), 7.20 (¥t, J= 7.6 Hz, 2 H), 7.07-7.02 (m, 1 H), 6.93
(d, J= 4.0 Hz, 2 H), 6.54 (d, J= 7.6 Hz, 1 H), 5.73 (d, J= 7.8 Hz, 1 H), 4.79 (d, J= 7.8 Hz, 1 H), 3.76 (s, 3 H); 13C NMR
(100 MHz, CDCls): 6 195.3, 176.6, 171.4, 161.9, 140.3, 139.1, 136.4, 133.3, 130.1, 129.2, 128.4, 128.3, 127.8,
126.0, 125.6, 123.2, 109.9, 82.9, 62.1, 57.3, 52.9; HRMS (ESI): m/z calcd for C6H21N,04 [M+H]*425.1501 found
425.1479.

(£)-methyl (S)-3'-benzoyl-2-oxo0-4'-phenylspiro[indoline-3,2'-pyrro- le]-5'-carboxylate (10b):

354 mg, 70%, a yellow solid, m.p.238.2-239.7 °C; IR (thin film): 3370, 3058, 2947, 1741, 1654, 1590, 1351, 1070,
914, 747, 694 Vmax  cm™%; 'H NMR (400 MHz, CDCls) 6 10.48 (br's, 1 H), 7.81 (d, J= 7.2 Hz, 2 H), 7.73 (d, J= 8.0 Hz,
1H),7.43 (t, )= 7.6-7.2 Hz, 1 H), 7.36-7.26 (m, 1 H), 7.30 (t, J= 7.6 Hz, 1 H), 7.20 ({t, )= 7.6 Hz, 2 H), 7.07-7.02
(m, 5 H), 7.20-7.15 (m, 4 H), 3.88 (s, 3 H); 3C NMR (100 MHz, CDCl3): § 194.7, 163.4, 146.5, 137.7, 133.8, 133.0,
131.4,131.1, 130.0, 129.6, 129.5, 129.0, 128.6, 128.3, 128.1, 124.5, 124.3, 119.9, 119.6, 116.0, 113.5, 53.1; HRMS
(ESI): m/z calcd for Co6H19N204 [M+H]* 423.1345 found 423.1335.

(t)-methyl (3R, 3'S, 4'R, 5'S)-3'-(hydroxy(phenyl)methyl)-2-oxo-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-
carboxylate (10c):

81.6 mg, 48 %, a white solid, m.p.91.1-92.3 °C, dr> 20:1; IR (thin film): vmax 3203, 3019, 2924, 1733, 1691, 1466,
1223, 753, 697 cm™%; *H NMR (400 MHz, CDCls) 6 8.34 (brs, 1 H), 7.52 (d, J= 7.6 Hz, 1 H), 7.27-7.24 (m, 1 H), 7.12
(t,J=7.4 Hz, 1 H), 7.02-6.59 (m, 5 H), 6.92-6.83 (m, 4 H), 6.78 (d, J= 7.2 Hz, 2 H), 4.35 (d, J= 8.8 Hz, 1 H), 4.21 (d, )=
8.8 Hz, 1 H), 3.59 (s, 3 H), 3.56 (dd, J= 12.0, 8.8 Hz, 1 H), 3.46 (dd, J= 12.0, 8.8 Hz, 1 H), 2.45 (br s, 1 H); 3C NMR
(100 MHz, CDCls): 6 181.2, 174.2, 141.7, 140.6, 139.1, 131.1, 129.2, 128.1, 127.9, 127.7, 127.6, 126.7, 126.4,
125.4,122.5, 110.5, 74.6, 71.0, 68.5, 61.7, 52.8, 52.3; HRMS (ESI): m/z calcd for CgHasN204 [M+H]* 429.1814
found 429.1807.

(£)-methyl (3R, 3'S, 4'R, 5'S)-3'-benzoyl-2-ox0-4'-phenylspiro [indoline-3,2'-pyrrolidine]-5'-carboxylic acid (10d):

140 mg, 68 %, as a white solid, m.p.218.1-219.2 °C; IR (thin film): 3259, 2935, 1732, 1716, 1679, 1473, 1195, 755,
691 Vmax  cm™%; 'H NMR (400 MHz, DMSO-dg) & 10.44 (br s, 1 H), 7.46-7.42 (m, 3 H), 7.36-7.31 (m, 4 H), 7.28-7.20
(m, 3 H),7.09 (d, J= 7.6 Hz, 1 H), 7.01 (td, J= 7.6, 1.2 Hz, 1 H), 6.87 (td, J= 7.6, 1.2 Hz, 1 H), 6.48 (d, J= 7.6 Hz, 1 H),
4.56 (d, J= 10.4 Hz, 1 H), 4.34 (d, J= 10.4 Hz, 1 H), 4.27 (d, J= 10.4 Hz, 1 H); 13C NMR (100 MHz, DMSO-ds): & 196.8,
180.6, 173.6, 142.0, 139.6, 136.9, 133.8, 129.7, 129.1, 128.9, 128.4, 127.7, 127.5, 126.0, 122.2, 109.8, 69.4, 66.3,
62.5, 52.5; HRMS (ESI): m/z calcd for CasH2:N204 [M+H]* 413.1501 found 413.1499.

(£)-(3R, 3'S, 4'R, 5'S)-3'-benzoyl-2-oxo0-4'-phenylspiro[indoline-3,2'-pyrrolidine]-5'-carboxamide (10e):

112 mg, 51%, a yellow solid, m.p.257.7-258.6 °C; IR (thin film): 3482, 3348, 2919, 1724, 1685, 1649, 1179, 1128,
752 Vmax €M% H NMR (400 MHz, DMSO-ds) & 10.42 (br s, 1 H), 7.46-7.42 (m, 1 H), 7.43 (m, 4 H), 7.22 (t, )= 7.2
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Hz, 1 H), 7.14 (d, J= 2.0 Hz, 1 H), 7.12 (d, J= 8.0 Hz, 1 H), 7.08 (dd, J= 8.4, 2.0 Hz, 1 H), 6.15 (d, J= 8.0 Hz, 1 H), 4.56
(d, J= 10.4 Hz, 1 H), 4.40-4.36 (m, 1 H), 4.33 (d, J= 10.0 Hz, 1 H), 4.11-3.98 (m, 3 H), 3.32 (s, 3 H), 2.25 (s, 3 H), 1.07
(t, J=7.0 Hz, 3 H); 3C NMR (100 MHz, DMSO-dg): 6 195.9, 180.3, 172.3, 144.5, 140.7, 139.2, 134.4, 131.7, 129.6,
129.3,129.1,128.4,128.0, 127.7, 126.5, 126.0, 111.2, 69.6, 66.3, 61.7, 61.0, 51.7, 21.5, 14.4; HRMS (ESI): m/z
calcd for CysH,N303 [M+H]* 412.1661 found 412.1617.
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"H NMR and '*C NMR Spectra for Compound 4a
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"H NMR and '*C NMR Spectra for Compound 4b

6E0°
GS0°
850"
vLo*

£21"
621
€T
601"
691"

400 usec

[l

85 8.0

ppm

1.0

1.5

55 50 45 40 35 30 25 20

65 6.0

75 7.0

<g0t

\
o
==
-l

A

1
-
=
e

!
o
o

e

L
w|ed|
|

-Fva
ols|o
- led]

[_

BRU

01" 12—

6£°2S
60 E—
LTTE9
vm.mmuﬁ
0T 0L~
9L"9L
80°LL
8Z°LL
0¥ LL

8L 60T
SZ° €214\
b8 SZT A//
ZL Lz
76" L2
I2° 821 %
€5 BZ1
0S5°62T
vm.mmﬁ\\
Lo ect/f
g1 seT
s8-9e1
EQO°LET
F1°0FT

02 ELT—
oy Iar—

92961 —

L

ppm

20

180 160 140 120 100 80 60

200

23



"H NMR and '*C NMR Spectra for Compound 4¢

T T T — T T T T T T T al
9 8 7 6 5 4 3 2 1 ppm
clels) (= =
oo =] =]
A2 3 2
< (=) n MO NOYMNMONONON AN
~ u feo] O~ A~ ONMC~-0OMDWW DM ATOAHMN
; r i NS e e e oo i seveerm ol
™ O oF  orOarm oot IR e o e e BRUKER
[s2% @ i MMM ANNNNNNNAAO | edt ol WMo
— — — A A A A A A A A A A A A A 0= I~ Lo nn

YF=-YGZ-4-15=7

2

1

20170420

me 22.03

INSTRUM spect

PROBHD 5 mm PRBEO BB/

FULPROG zgpg30
TD

Me0OC,,

SOLVENT
H.

20.800 usec

6.50 usec
¥, 298.0 K
Dl
18]
TDO
CHANNEL 1

100.6228293
13C

327
100.6127685 MHz
=M

200 180 160 140 120 100 80 60 40 20 ppm

24



"H NMR and '*C NMR Spectra for Compound 4d
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"H NMR and '*C NMR Spectra for Compound 4e
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"H NMR and '*C NMR Spectra for Compound 4f
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"H NMR and '*C NMR Spectra for Compound 4h
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"H NMR and '*C NMR Spectra for Compound 4i

I _J.l._ 17 LLL N )

T T T T T T T T
B5 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

|
- =l [
g g8g8 8 533 g 3 g
- P b e e e b ] = =]
0 0V ONTOWVNOMAD®EN IO PO DN
re] M~ ®O00MOCCVOUNRTVAINRVOTNOND = DY ]
"] S NSOYTYTSTOODDONIWBOBIWEG TARANON® 0
- B L g
S e N )| BRUKER
e
. S oV (>
2018061104
1
1
20180611
Me 14.55
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

30



"H NMR and '*C NMR Spectra for Compound 4j

COMNIUO-SMITOON SNV DM
HOMANOT MDD W 0D W T
NN TTTTTTMM N Mmoo
o o~ r~ ~

e L L BRUKER

S mm PABEO

T

ppm

o
]
s
w
M

10 9

128.84
128.35
128.09
12781
125.80
123.30
L1563
115.31
109.96
77.44
712
76.80
7010

BRUKER
L)

—194.68
—181.27
~~66.48
™N63.16

—173.086

55,41
T~52.40

NAME LYF-YGZ-4-20-7
EXENO 2
PROCNO
Date_
Time
INSTRUM
PROBHD
FULFROG
™
SOLVENT
NS

\
%
£

MeOOC,,

DS

SWH 24038.4 Hz

FIDRES 0.366798 Hz
1 sec

0 usec
usec
K

0 sec
sec

CHANNEL f1
SFOL 100.6228293 MHz
13C
Pl 8.54 usec
32768
SF 100.8127685 MHz
WoW EM
5358 0

T

T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

31



"H NMR and '*C NMR Spectra for Compound 4k

10.408

]
N
-

ppm

=]
-

™ =+ ooy
~ ™Moy
o o o w O
™Mo NN

122 15
116:03
11581
109.72

0
n
o
o~
—

136.75
136.18
133.71

W W
m o
o B
™M N

—195.34
—180.65
r141.83

[oo]
-
o
~
—

Me

§

NEME LYF-YGZ-5-25-1
EXPNO 2
PHROCNO 1
20170603

10.01

T
/
%

5 mm PABBQ 3[(}
zgpg30

MeOOC,,

0
24038.461 Hz
0.366798 Hz
1.3631988 sec

194.26

6.5

300.0

@
o
[

2.000¢

CHANNEL f1
100.6228293 MHz
13
8.54 usec
32768
100.6127685 Milz
EM

.00 Hz
0

.40

]

T T T T T T
200 180 160 140 120 100 80 60 40 20 ppm

32



"H NMR and '*C NMR Spectra for Compound 41

1.00

— 185,36
—180.59
—=172..55

8 7 6 5 4 3 2 1 ppm
- [z |ulz|g) a2 oo 2=
S alsle 2|2
e | v e e o o B
VWM A0 NSO ™
DITODEMMONOD O~ DMODMTE N OO0
L E CR e R NHHME®e S oo m
AN MO oo oo N o
OO MMANNNNAAO NONNOOOOOOO O
N A A A A A A A A A LV LIFFTIMONM
= f//;//;éf/ \\\ SNl
) T \ B

200 180

I & I i 1 J T ¥ T T T U T T T e T L

140 120

33



"H NMR and '*C NMR Spectra for Compound 4m

]
' cisr

il

l

Ll.

ppm

W

an

LS 821
G8-8z1-]
11°621/[
Z8 6217/
P SETY
€T 8ET
S6ET
Lotoyt-

EQ ELT—
0 IBT—

60°G6T

G2-4-20-5
7

=

O

EL f1

CHAN

Efan
e 1 ) O T

ppm

20

150 160 140 120 100 80

200

34



"H NMR and '3C NMR Spectra for Compound 4n

VN EFMIMMe A TOMENONDOO~AOEN A0 TN - ™

OO NFDVDNTIFNNITIT NN NDMAOM D - O

TEMMAMANNAAAACOODOANINND VNN MNMD [

L e el e e it ol S o T R TR i Tt NN

Ot : e / BRUKER
/ |

/
b
\
|
/
\

HAME LYF-

L Spact
FROBHD 5 mm FRBBO 3%{
]

€533¢

S| | T N

T T T T T T T T T T T T T T T T T
90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

EoCEeED g8 & ER

wy NN SN O o n

— = SO NGO N oW~ oMr-Wwoo &

B . . L S I R TO~OT~Ow =]

uy - ™M o=@ @ S o e MR WL PR .

=13 @ - TOMMOINNI NN L oWwMmmol —

- xR AT ooy Sl iy it hol it M~~~ =900 o4

— s e T | )
[ S NN
Cl
|

T T T T T T T T T T 1

200 180 160 140 120 100 80 60 40 20 ppm

35



"H NMR and '*C NMR Spectra for Compound 40

O A NN OO AN D OO OO MT AN
NEHOA MMMV TNADOO O
XN TTMOINNNA~O000000 0O LN
Tl ol o o o o o ol ol ol o ol R E T
g \ ) it
A . L § S ke 1
T T T T T T 1
10 9 [ 5 4 3 2 1 ppm
) JL
- o= |e4 -
5 555 B &
- - les -
S = < AN OCNODO>S WS W
o ™~ @ NOWOWVVWOWOWOWHM~MOWWO nMAST TN on
. A SR SR B b R it v el
s oo ogesenosemmummag L ioaltoT BRUKER
[a2} o g TOMMNNNNNNNAAA OO MmN N
— — — et e v e e o e et e ~~YWYWOUNWY
I NP T

NAME LYF=YGZ=4=20=1
2

PNO
SROCHO 1
Date 0170427
Time 0.02
INSTRUM apect
PROBHD 5 mm PABBO HB/
PULPROG Zapa3n

D 65536

CHANNEL tl
100.6228233
13c

200

T
180

T
160

T T T
140 120 100 80 60 40 20

ppm

36



"H NMR and '*C NMR Spectra for Compound 4p

CFOMACOOENANNOM AN D NDDO SN =
s~ O0M-H0s 000 ASN SOMOWVMO - o
TTOMNNNAA A SO0 O00COoOTANN DN MMNM O @
Lol oot ol el el oecll o ol sl sl o ol ool sl sl WO TTTTTTT M o
ik e " I |

L
L
L
\

X =

Cl

I

BS2§2k
(<O

HAME LYF-¥GI-4-15-5

T

7
| K._ ] 1 J
al wel e ]ee lea| Yol
B B8538gs i‘!r‘!|‘! g s
- o b P e =l -
o o o« OO O0UMWOUOoWUWMT oMM
(=] r~ w AR OMOATOOWOoO T @ ~unms o
s D apCooavooUuooTe  Chooo
- o o~ Vv MmOaoOOhhooun MmO . e s s
(=] w r~ MO MMM NNNNNNNNOD ~e~OONWw
: ; W
| | I - \\/ | /

Cl

T

~63,27

%

52.67
~52.49

T T T T T T T T T T
0 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

BRUKER
()

NAME LYF-YG2-4-15-5

0o

T T T T
200 180 160 140 120 100 80

37




"H NMR and '*C NMR Spectra for Compound 4q

an
U 5 m= PABBO BB/
H

289 1T —

BS0°E
6LO"E
189°€
8FE" R
SLE"F
rA a4

=

I

965" b
8SS° Y

mwm.qf
585 b~k
989° b
BIL Y
255°9+

1L5°9
110" L+
820°L
0ED" L+
LYo L
670" LA
S60°L

860°L

PII°L

LTI L~

EETL

LET"L h\nunu

£9Z°L
oLz L
vaz" L
162° L4
962" L
LEE"L
85E°L
9LE" L
616" L
LEG"L
opsLd

=

V.

4ﬁq_ua-hiininiaﬁi;$\‘gggzﬁaﬁﬁs—*—
i
N
H

15
t

e

ppm

1

g

eh s~
BE"ES—
0Z"€9

mv‘mmf//f.
E0°0L—

BL"9L
01 .hhw
v LL

86°60T
GETEZT
¥8°GZT
PG LZT
wa.mmﬁ/
627821
GE“BZT
98°8ZT
61°6ZT
P8 62T
95°T1ET
PG*GET \
Z178€1
zZ1 ov1/

EQTELT—
60° 18T —

TE"SHT—

ppm

20

40

180 160 140 120 100 80

200

38



"H NMR and '*C NMR Spectra for Compound 4r

.003

=3

) A L____a._._n-___...‘_._L._u —

I I
9.0 85

3
<
o~

T3]
o
—

—181.02
——b3 . 7TH

T T T T 1

T T T T T T T T T
75 70 65 60 55 50 45 40 35 3.0 25 20 15 10 ppm
| J
m'm'l-'m‘nn - o
clelalels & o 1
eiledlelvlen] e o -
NI OO WW < Do~
HAFODNO AT A DOO — O~ @M< @0
5 AR R T i 5 SO @MW
OCWMHOAONOENMN WO TN T
e R R R oo BRUKER
e R R o R o R s e e e e 00w
' ;

LYF-YGZ-4-27-1
2

Br
5 mm P
2.000000
0.0300000
CHAMNEL £
SFOL 100,62
NUGT
a1 ;
sk 100.612
WO
8B 0
L2 1.00 Hz
l Hil B 0
sc 1.40
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

39



"H NMR and '*C NMR Spectra for Compound 4s

specl
5 mm PABBO BB/

(3] [+)] (3] VSN L O — OV [~ W
o - = MONOME>-HO®O - N-HANNTMONAOO
. P D T NO AT ~TNO DO
o o o~ SFOUNHOOO~OND L )
o @ ol OO NNNNNNO DO NNDO OO
- — - A A A A A A A AAAAA LoV ONOM
o B | =1
T T S VTN SN
Cl
Br
MeOOC,,
HN g
M
o
o}
N
H
n | L N
y LA "
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

40



"H NMR and '*C NMR Spectra for Compound 4t

1.0 ppm

1.5

TP 25~

£L°2G~\

1265 —
— 61°€9
A 6699~
£8'69—
ZL 9L~

ppm

40 20

vo'LL—f
vZoLLY
~zoe B

08°60T+

65 60 55 50 45 40 35 3.0 25 20

19°SE1Y
26'6ETY _
16°85T—

85 80 75 7.0
|

160 140 120 100 80
41

180

200




"H NMR and '*C NMR Spectra for Compound 4u

—3.762
—2.,895

BRUKER
a3

_JL__,_ JI_HJ,J I U B S i - J

T T T T T T T T T T T T T T T T T
9.0 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 ppm

2 18 3 [ 8
- |ed o -

— ~ o
o 0w o~
) =]
o @ ~
— ~

BRUKER
L~

—52.63
—46.40

HAME LYP=-YGE-4=27~

O s b

T T T i
200 180 160 140 120 100 80 60 40 20 ppm

42



"H NMR and '*C NMR Spectra for Compound 4v

CHANNEL £1

5E01 400.1324710 MHz
RUCL H

Pl £.04 usec
51 65536

SF 400.1300064 MHz
WDW EM

8SB 1]

LB 0.30 Hz
GB 9

B 1.00

_ N L.»L.. - ) e
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
5 (3 EEEEEE s @ &
- o CHEH B B - i -
Wy - O-rNOOTOC-OO O XY
o~ a @ OCNNOAA LoDV~ INMO —HO @M~ MmO
- . - 4 & & & 8 B s s & s & 2 * = TOROTO AT
uy o ™o OHOFROWOO~FINMMO e N
o @ -~ T TMMNNNNNNNON A 00w Moy
— - o o o e e e e e ~r-cYwenn
LY | |:”____’:__d__ = I 1]
[ S5 = N |7V
NO;
- - , + T - T - . - T - T - T - . - . ; -
200 180 160 140 120 100 80 60 40 20 ppm

43



"H NMR and '3C NMR Spectra for Compound 4w

MO MMNOA A OSSO MmMUOUMEELO OO ™M [ =] =5
OO OMNONMUITOOoODDVONODTN~OT~ING- w o
I!)Oa\mvu"ﬂrNN-—lr—ir—!-—{ODOOQOH\I{\WI‘“—\DMMMMN\D | o~
(le“l‘"r‘“l“r‘l"“l“-l“r“l“r‘r“i"‘-[“l“i“l“ VO m ™~ o~
SSsSessaaNemm—— V227 |

\

NO:

T WD N

SIJ 85 80 75 TD 65 6.0 55 50 45 40 35 30 25 20 15 1.0 ppm
3 g ¢
-~

8 gEEeEEe 3 B

@ o N OMOoOVTYTOOONO~M
o © o oMAM~OYWOoOODTMO OO~ oOOoOg -
. e Pl AT S i by e e R e e N TOM~M~TOoOOT -
uwy = OHOTODODENMMO e - R
=2 @ -~ WM NN NN MO WD —
- - et e e e e M~~~ 90w W0nn o~
bl h ! |
Ll S N 7V (>
RAME
Me EXPNO
NO;
CDCl3
312
0
24038, 461
0. 8
L ‘I L
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

44



"H NMR and '*C NMR Spectra for Compound 4x

T
INSTRUM
FROBHD
PULPROG

sFol
NUCL
31
=
Wow
338
1B
GB
I BC
_________ﬁ_,l__“anj.Mb {J‘__,Jj. s 1 1 |
T T T T T T T T T T T T T T T T T T T
90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
]\ LA | J
s (3 EEe=gs 5
- e o i - -
— 0o NEHNEEEPOA O A MO DT @O
™M w @ cCOMoOowowoooTMmmMmAM
0 S N GoNcCooo@@mnMmMmT o
o @ NN TTONNNNNNNAO
— - R R R R R R R ko :4 :4
RS S e
OMe
NO2 Time™
INSTRUM
PROBHD
PULPROG

|

T T T T T 1
100 80 60 20 ppm

140

T T T T
200 180 160 120

45

CHANNEL £1

BRUKER
CoSD)

LYF-YGZ-5

spect
5 mm PABBO BB/
zgpg30
65536




2330

mm PABBO EB/

CHANNEL f1

Ppm

e
-l

-

)@
]
-l

|

2| || &
=2

|
T~ [~ 1~
-l

1=
I

10

1"

"H NMR and '*C NMR Spectra for Compound 4y

FEBE
S5°6E -
9L'6E
L6BE
8L 0¥

65°0F
SL05
0925
00zs
8599
1E'68

¥EE0L
FZZZL
rO'SZi
SSSZL
S6'STL
BLLEL
a3 :r4%
06821
[T 4:T4%
S¥EZL
€L'62ZL,
SZTEEL
SLEEL
LL9EL
05°8EL
Lo'zrh

ppm

20

120 100 80 60 40
46

140

160

FrEll—

180

1508L—

BF 95l —

200



2

o
i
=
8
i
i
i
A

PROBH

"H NMR and '*C NMR Spectra for Compound 4z

I 1))

Mhl |

ppm

10

|

=3

"

8566
8L6E )
666 -
0z 0¥

L op
6015
res
5029—
6859
82'69-

SL60L
(AN AR
ezl
L0921
59'L2L
AR
88
LLBZL
LS6ZL—f
08°0EL )
6L LEL il
EE'LEL ____
9L'EEl
EL9EL-
E6° ¥l
vl
LE'ELL

8508l —

09961 —

40

180 160 140 120 100 80 60
a7

200




"H NMR and '*C NMR Spectra for Compound 4aa

12226
4.08949¢

86.12
62.400 usec

CHANNEL
SF 400,1324710 MHz
NT 1H

P 12.66

3 5 &

SF

WDW

LB

GB

BC

J i )

" 10 9 5 3 2 1 pPpm
I
=]
53 o8 Mh358°8838883x0 o = w0 ©
egre) o o NOOCCONWI~NCOW T Yoo ] o~ o
g8 @ & JFoasmsdadoaddodegds g 88 &
\ (i 3 . ] W | )
y, SaNy Y BRUKER
2018081503
Ph
MeOOC,
HN N F
w' 0]
o]
N
H
32768
100.6127690
no %
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 pPpm

48



"H NMR and '*C NMR Spectra for Compound 4ab

S mm

BRUKER
PABBO BB,

E
g
-
— -
L oed LS'6E
ZLBE
d Z6'6E
ELor
= vEor-
00ay~
— Gz 2625
3 S0C 0065
L BEE9-
G 5569 —
107
— - w __EO0°L
L8601+
BELLL
GLeEzL
% 06EZL
| 80'9Z1
120" L l_ £8'921
LEO"L _— 08°LZ1~,
0F0"L— = F 114}
190" L7 — L8821
Loo* L 1 0Z621
ZBO'L Lad-T4°
680°L - LS6ZL
GET'L L9EEL
peT* L LO'LEL
¥z L £8'LPL-,
£82° L4 - o £2551
Z0E " L
LLE L BLELL—
PBE"L 08—
LBE"L o F2 o
0% L | i
acy L —_— 00’k
PEhT L 96961 —
ELV"L —
800701 o=
CSE° 0T

ppm

20

49

180 160 140 120 100 80

200




"H NMR and '*C NMR Spectra for Compound 4ac

LGB L
SLbL
L9L"8
gze*ot1

oy,

ppm

10

11

0ok

]
<
=.

]
lelale

PSS

160

L9601
F8 01T
LE'6IT
E0'1¢l
51°2¢1
rAl FA
61°9¢4T
9L LET
68°821
0SS 62T
8L 62T
L9°EET
P1LET
LL* TP
LE*SPI
L8 Lh1”

08 ELI—

EETOBRT—

P8 96T —

180 160 140 120 100 80

200

50



"H NMR and '*C NMR Spectra for Compound 4ad

C

s g g 3
g g § | S
| | ’J
cl
Cl
MeOQOC,
9 Ph
HN '\<
B @]
lo}
N
H

T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

51



"H NMR and '*C NMR Spectra for Compound 5a

]
—
)

6.501
6.491

_J l'] | l I

T T T T T T T 1
1 10 9 5 4 3 2 1 ppm
| R
(=] oiler| (=] e
=1 Qoo o =1
- wleil v leé
0 ~ @ ONHNA@T T OO0 MmN
uy W O RANMO DO DD =0 MO FNO0Dm
. i COoOO MIMNO M~
o [= I MONM A0V ~-ONMMS O ¢ .
o © I~ M EO OO AN A A A A A A DO NOODD BRUKER
- — — A A A A A A A A A A AAA LOOW nusTmMmm
L TS = VI N
NEME LYF-¥GZ-5-25-7
EXENO 2
PROCNO 1
Date 20170604
Time a.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
MEOOC,,_ PULPROG zapagil
TD 65536
SOLVENT IM30
F NS 512
Hz
iz
sec
usec
usec
0K
sec
sec
MHz
8.54 usec
32768
100.6127605 Miz
1.1
L
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

52



"H NMR and '*C NMR Spectra for Compound 5b

805°27
[AS R4

E9E €

|

ppm

10

11

IT¥4
0k
Z0°L
—E0't
'k

00k
00k
oL
£0Z
<
90°E

00’k

LG 6E
8L 6E

SOLVENT

CHANNEL f1

66" 6E~)
6T 0%—
07 0%

95" 06—
0725~
86° 19—
06°59—
65°69
09°69

L570TI,

59 01T

L9°ETT

16" €T1A

@h.mﬁﬁg/
oo.mﬁﬁb%
€87 LZT
96821 /
Z1°62T

GETQET—fF
mo.ﬁmﬂ\\.\.

N.ﬁ..ﬁm.ﬁl\«‘
wN.Nma.

Ch ARl n
PGS 08T —

€5 261 —

ppm

180 160 140 120 100 80 60 40 20

200

53



"H NMR and '*C NMR Spectra for Compound 5¢

153
242

10 9 8 6 5 4 3 2 1 ppm
i=3 - =1k=i=] = w o~
g S g58 3 g 2
2 a 2202 g =1
o o o AW A A HON )T
5] W~ NMNOMFOAMOOOO DO OO NAODRN® O
: 2 bttt mlis ol ol m
wy (=] o TN TMO e & & & s s s e & & = .
a @ - OO NCNN NN A A A A OO ANAO0O0CORNS
— — Ll rfrdrdrl et rd S v e e LYWWwwunum NN N BRUKER
| ] sl S
Me NAME LYF-YGZ-9-14-1
EXPNO 2
PROCNO 1
Z 1
INSTRUM spect
PROBHD 5 mm PABBO BB/
2.00000000
0.03000000
1
CHANNEL £1
100.622
.
100,.61278&
T T T T T T T T T 1
200 180 160 140 120 100 30 60 40 20 ppm

54



"H NMR and '*C NMR Spectra for Compound 5d

—10.473

MeOQOC,,
E.
1 L._J. L -
T T T T T T T T T 1
10 9 8 ] 3 1 ppm
J |
B o — WA MO MO WS ooy
© w o SO A0 D A ©W OHMNNON®OMON
. e s bbb & e b ok mow B e e P HOMOM T O~ 0T O
n o o TROOOF AN~ IDTFMO
o I e R R R R R Yot NEHNHAS O RO BRUKER
— — A A A A A A A A =~ WOV PTOMNNNN
Sl
I BN VN N Y
Me NAME
LXPHO
PROCNG
Me Date
Time
INSTRUM apect
PROBHD 5 mm PABHO Ba/
MEOOC,I PULPROG Zapg3n
’ D
SOLVENT
NS
F. ]
SHIT
FIDRES
T2
D1 sec
D11 0.03000000 sec
TDO 1
CHANNEL I1
5r01 100.6228293 MHz
NuUC1 13C
21 8.54 usec
s1 32768
SF 100. 6127685 MHz
WDW EM
330 2
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

55



"H NMR and '*C NMR Spectra for Compound Se

<
o FOYWITSTNATNONME AN A0 MOAOA0OE YOI HONYNOTO

s OO~ OVFNOIFIFANNTOCCTT~TOFHF A0 OMAOTFMOINOONMAHOW

. TN A AN OO0 TITTTONOMODOON

— [l el e ol Sl ol i« NS It o Vo JaN o JVe JuNa Jve Jite It e JRNaJENe I Ve SR o SRV RS RS RS U i S RSt i LA e

[ e e N

—_— =
= =

NAME
EXPNO
PROCNO 1

Me

OLVENT
NS

o ™ (2] NSO A~-SF- N NAOO
@ '3} w DMOMANNAMUN O OWw NOTOONHODMD O
. . . . . > 9 .o . . . . . .. oS~ TTNONN O
) o (] TOOTN A A 0T O L T N ) .
(=) © - TOOMOMMO NN N A A om—HNooooO o BRUKER
— — Ad A A dAdd A~ LwwninsFIMmMm N
)
= WINSE
| e IS
CI LYbF-¥&a
1
Me 20170622
000000
000000
.
CHANNEL [1
100.6228293 MHz
1
32
100.6127685 MHz
EM
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

56



"H NMR and '*C NMR Spectra for Compound 5f

o

w WH-OoWNYOroOWwooOMO@HINDT Mo

- FONNTNODDOLVOON=-UTMONC
. e e E R B R R R S e Y R R T

o . . . -

— ~ w0

MeOOC
) . | 14
N || - 7O | Y O P
e et R e
10 9 8 7 6 5 4 3 2 1 ppm
- = reu v -
] Slalg S
- leale| =
— MWW ON>O
)} N MY 00D — WO TONOMM -~ OO ©0om
. L O MmMAOATOLFNOAINMOT
8} AN IFNO L R T T R S
(=) NN A A A AW ANOSOOORD OO I!' Iil[l.l I‘:IEE I:l
— el R e R R e ] VwwOLWFITOMONMN
s i
| IRSSSS - R SN AN e
NAME LYF-YGZ-6-8-2
EXPNO 2
PROCNO 1
Date_ 20170614
Time 6.37
LNSTRUM spect
PROBHD 5 mm PEBEO BB/
MeOOC 4, PULPROG
51 Hz
0.366798 Hz
1.3631988 sec
194.26
20.800
6.50
300.0
2 000000
0.03000000
1
CHANNEL f1 =
100.6228293 MHz
13C
usec
MHz
Hz
‘ 1 n
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

57



"H NMR and '*C NMR Spectra for Compound 5g

-
NO-0WMeEFOAANTYMNMENOFOTTONNORO0OONDAMWOINNO M ®N
SOOCMN OO MANNMA~E O AN~ ONHONAA~O~OIO~NOTO
PO MOM OO NN NSO DO OWNNIINN I ITONOMO OO
L B el sl e ol el o el ol e el ol i Y o B BV AU TN o Qe AV« JX« TR BN+ RN R Vo JRto BN TS S S S (RS NS RS (S SRS U ™
i : i S s ot
BNV
——
P
™
SOLVENT
NE
DS
o
] 300. K
ni 1.0000000 sec
D0 1
1, f1 -
1324710
11
#.04 usec
“L_ | L
T T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
) W) 1 I
c.] F‘m(__ﬁ efwﬂ &l
g 288|558 g8818 &
= B T B Y B P B B ™
o o™~ ™) A MO AND T A
o < - HFONNH A O A HATOO OO O NOVDANNHOO @I
> b S GO Rin e G0 o OOV L ey i O Oreo b
(To] o o O AHIIOOOEONMO LI I T T} . P T
(=)] @ - MMM MMOANNNNNAAAA OoOVwNNHOODODOOO O
— — — A A A A A A A A A A A A A LWV FTHFFTMONO™M
NN SR S
= / = \ s
MeOOC,,
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

58



"H NMR and '*C NMR Spectra for Compound 5h

L'_:; HEEOOWeS T~ 0NMWY -0 ™Moo OO g
oMM~ MO M Ll OO MO
A mmmm
L= T I .
— e~~~ ™
[
|
Cl
F
MeQOC,,
F \
o
o]
N
H
\ ‘ & 1
o | |01 | WL U
I ) T T T T T T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
- g'n <|w| (2 wlo) (=] (=
=1 aaa & a8 a3 &
- P P P e P
| 2 n o M N A OO AR AHO N DO
: v CONOMmT TN~ D
w o ™~ VDTN OODORNOINMMOO LI R . S R R A I
=\ e VTN S (A<D
o = \
LYF-YGE-6-22~1
2
E
20170627
F Time 22
THSTRUM spec
PROBHD & mm PABBO BB/
MeQOC, DULPROG zapgi0
; 55
DME
E
u
u
300.0 K
2.00000000 sec
0.03000000 sec
1
MNEL £1
100. 62282¢
5.54
32768
100.612768
i
i
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

59



"H NMR and '*C NMR Spectra for Compound 5i

n ) AHAN A RAIN M N AW
~ — o WOOOHDOOOSNO®M NO DS~ 0m
@ b ey e e i e i T e e s P g
=x —~ o -V AOOOE-VOTmMo
=) - < MO Mot NN A e ~~-OoLNNN
— — — it o e B B B B ol e B e R o = ] 0~ 0WWnwn
L TSN WOV
24038.461
0.366798 Hz
)
us
TE K
o1 2.00000000 sec
D11 0.03000000 sec
TR 1
CHANNEL f1
100.6228293 MHz
Ill ll I
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

60



"H NMR and '*C NMR Spectra for Compound 5j

PROBHD
PUT.PROG

300.0
000000 &

. o

10 9 8 7
PR UL
Blm(v]|=(=]=[o
{Q?rc‘. 5.\q°.|°.|
leil<lelelele

~— o o~ OO NHPNOUAHLOTO O™
f=al = r~ COFOFHITAVLOOWW AT ODON~—ON
: LA bt s gl
n o o™ o NOOhwOoEOYOLMMO . - . . . . M . . .
— . — A A A A A Ao LY TIT MM
eSS NN =
== | e
| L S\ VS =\
-¥G2-6 G
Br 2
1
201708607
19.4
MeOOC,,
F HN
CHANNEL
100.
8
3276
100.61276¢
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

61



"H NMR and '*C NMR Spectra for Compound 5k

(=
-~
-
=
=t
MeOQOC,,
F
Il
. u | ‘ |
|
PE— E— LW LW, -] ——— i el N A e ——————
T T T T T T T T T T 1
10 9 8 6 5 3 2 1 ppm
) |
A - [}
o o (=3
- - ]
ool = = ~InNTFoOoNnNOAMTONOMS
ool - [es] NN ONNENOOD ™0 MO OW SOOI WIN Lt
. d B R N A
n o (3] FONONNHHOOOINMMNOo 3 ¥ EEN E e E N s
— Lo — vl w0 e, o, m

1= LYF-¥(32-6-2
NO
PROCNO
Date_ 20170718
Br 9,08
Epect
5 mm PABBO BB/
zgpg30
£5536
CHSO
32

)

300.1 K
2.00000000 sec

CHANNEL f1
100.6228293 MHz
13

R A [

T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

62



RUM
G

PROBHD

R L}
:
4 -
I 2] n o =3
W) 5 8 SToRE 4 -
I3 < o i
u I B =
b . &

B
&
&

PUTFROG

NAME

TN,
TDO

‘
e

ppm

w Wt STTEg—
P <oot 9769

i ez
L

t ZL 01T
| PO ETT
| mm.mﬁﬂz/
ot 08°STT~\L
T0°9TT

Py OET
€T TET
f €0 ZET)
I+ TZ°GET
‘ EL"GET
t 00°8ET

=

LS CLT—
8E°08BT—

10

b £6°66T—

1

"H NMR and '*C NMR Spectra for Compound 51

180 160 140 120 100 80 60 40 20 ppm
63

200




"H NMR and '*C NMR Spectra for Compound Sm

-
-
-
(=1
per’
MeOOC
F.
T T T T T T T T
10 9 8 7 8 5 4 3 2 1 ppm
| s \ ~
o WD e -1 NN D -
= see a2 8 e eea o
- aiedledl el | -l e
— < 0 CFOANNO AN MO MmN
o)} L S HOCMOT®AAAN®DWO I~ A OVONANMNAO O
s .« e OO TMTNO DO
) [=3 DXONNONDIDONMMO
2 2§ Saouaoesoenano R e BRUKER
i — — A A A A A A A A A A OOV
L_lﬁ\-\\\/y/V fost \\ | \\M
. = e
Cl NAME
EXPND
PROCNO
D
Br Da
THSTRUM
PROBHD
PULPROG
300.0
000000
000000
1
ANNFET, 1
100.£228293 MHz
usec
5 Milz
HZ
T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

64



"H NMR and '*C NMR Spectra for Compound 5n

10:873
2.248

LIF-YGZ-6-2

20170716

1

ROBHD
Meooc/l‘ ;ETLIFO‘:

SOLVENT

spect
5 mm PABBO BE/
zg3l

-
o
©
[--]
~
o ]
2]
& ]
w
N
-
o
°
3

\ JL o DU AN )\ JA
o w} mn(‘-wlﬂ olole) (o] 0
s s| o|e|els|s||a EIEIEIE] c‘ El
[+ o ailedled el e lelelel e “
<t ™ NN~ OFONDIDNTOM
™ N~ NMO WM NMOANO W m HOTOAN A QWO
. . S W W e e Wi a @ w FNOMOUOUILNO~IDMO
o (=] CQH= VWA OMOLOMNO
=} 0 - LT mMMMNNN N A A~ cwNNOOOOCOO BRUKER
— — HA A A A A A A A A OV FIFOMOON

/
/
pa
s
N
\
5
/
\
i

=
o
Ny

PRORHD 5 mm BAK
=

Iy e o

200 180 160 140 120 100 80 60 40 20 ppm

65



"H NMR and '*C NMR Spectra for Compound 50

M A AN T OEA AN T A TrVUO~OM-® =
FONMACTNORNMEE T MO ® OO TNOD WD o
HeTMMAMAd-HHoD@OT" r AR e R R ] ]
e A e l a T-RT-Rr- PR ToTTTTTMmM o -RUK.R
Lk 1] ‘/ e 1 ‘A
= LV | = |/ [ ): :
OMe
HAME LYF-YGZ-5
EXERC
Cate 20170525
Time™ 3.14
INSTRUM spect

FROBHD 5 mm PABBO. 88/

#M_Ll 1T

T
85 80 T5 ?D 65 80 55 50 45 40 35 30 25 20 1.5 1.0 ppm

Y S I

g @efle s]" slr['* gls) &
- NN-—Nl wiled e
o™~ o (=] NNOOYMN A~ OoO R
- =T WO DN ON MM ~FOowTToo oMM ==
. . * & & & s 8 & & & & 8 s & @ MO~ TNNOM o
o - ™ WH-ONNOOOOM~WT 0 el N, R N, &
o o~ MMM EO NN D M~ 00 ma ooy — B R
- - — ot e e e e e e e e e e - ~E~YYOO DN o~
| T %4 VRV VAV (s
OMe
CHANMEL f] s=======
100, 62282
| L | I
T T T T T T T T T T 1
200 180 160 140 120 100 80 60 40 20 ppm

66



"H NMR and '*C NMR Spectra for Compound 5p

10.369
2.185

LI_U el e

[REasasssss easssscsss nas rrrrrrrrer

T -

3
10 9 8 7 6 5 4 3 2 1 ppm

1 I I I T I
200 180 160 140 120 100 80 60 40 20 ppm

67



"H NMR and '3C NMR Spectra for Compound 5q

HOAMDO T O~ DN @ w ~
M T o MOULMOr-um < o @
ommn\:-covv OO T MM D -] o~
I“*lOlD\D\DlD\D ToTTTTT M o~ o~

|u Wl

)

90 85 BD 15 ?0 65 ED 55 50 45 40 35 30 25 20 15 1.0 ppm

} VA A - -

'v-ro|a‘; |o W

S S =
- -

+109.57
77.42
T7:10
76.78
53.62
52.30

—195.72

—181.41

—173.14
221,59
~~21.10

~—70.20
~~66.53

i
<
~~62.88

INSTRUM
FROBHD
PULPROG

pec'
5 mm PABBO BB/

—2.209
o
i
c
A
m
b

usec
usec

sec
sec

T T T T T T T T T T 1

200 180 160 140 120 100 80 60 40 20  ppm

68

o ]
SoSoRnmanw

v
-
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"H NMR and '*C NMR Spectra for Compound 6ad
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"H NMR and '*C NMR Spectra for Compound 6af
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"H NMR and '3C NMR Spectra for Compound 7b
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"H NMR and '*C NMR Spectra for Compound 7e
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"H NMR and '3C NMR Spectra for Compound 7f
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"H NMR and '*C NMR Spectra for Compound 7g
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"H NMR and '3C NMR Spectra for Compound 7j
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"H NMR and '*C NMR Spectra for Compound 70
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"H NMR and '*C NMR Spectra for Compound 9b
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"H NMR and '*C NMR Spectra for Compound 9¢
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"H NMR and '*C NMR Spectra for Compound 9d

490 —

PABBO BB/

mm

-132

HRNNEL L1
4

|

hL o LLJ«_&L

A

L

ppm

o
-

11

=880

95°96 —

050k~
1922 -

82’52}
b izl
0b'8Z1
v5'8Z1
Zh'621
8L0E}
BL'9EL
eLZrl~

98°'LLL
o¥'8LL—

(9]
o
o]
1]
=

0 80 60 40 20 ppm

10

180 160 140 120

200

133



"H NMR and '*C NMR Spectra for Compound 9e
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"H NMR and '*C NMR Spectra for Compound 10a
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"H NMR and '*C NMR Spectra for Compound 10b
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"H NMR and '*C NMR Spectra for Compound 10¢
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"H NMR and '*C NMR Spectra for Compound 10d
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"H NMR and '*C NMR Spectra for Compound 10e
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Crystal data for compound 4a

Single crystals of C2sH22N2O4 were recrystallized from EtOH at room temperature for 5 days,

mounted in inert oil and transferred to the cold gas stream of the diffractometer.

Figure 1. The atom serial numbers and molecular packing of 4a in X-ray analysis
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161228 sl lgz m

Table 1 Crystal data and structure refinement for 161228 sl lgz m.

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

a/A

b/A

c/A

a/°

B/°

Y /°

Volume/A®

7

b Calcg/cm3

u/mm !

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

161228 sl 1gz m
CoglagNoOs5
472. 52

293. 15
triclinic
P-1
8.7731(6)
12. 3585(8)
12. 5316 (9)
96. 327 (5)
103. 909 (6)
106. 988 (6)
1237.27(14)
2

1. 268

0. 087

500. 0

0.3 X 0.2 X 0.2
MoKa (XA = 0.71073)
6.58 to 50

-0 s h<9 -4k 1l4 - 141

9081
4342 [Ripy = 0.0227, Ryjgna
4342/0/323

1.076

= 0.0439]

<

~

14



Final R indexes [I>=20 (I)] R; = 0.0495, wRy = 0. 1189
Final R indexes [all data] R; = 0.0695, wRy = 0.1301
Largest diff. peak/hole / e A™® 0.18/-0.21



Table 2 Fractional Atomic Coordinates (><104) and

Equivalent Isotropic Displacement Parameters (A2 103)
for 161228_s1_lgz_m. Uy, is defined as 1/3 of of the

trace of the orthogonalised Ujj tensor.

Atom X y z U(eq)

01 9246.3(17) 4611.7(12) 1391.9(12) 60.6(4)
02 8489.6(19) 5557.0(12) 2669.9(14) 68.5(4)
03 1984.0(15) 3087.3(11) 658.8(11) 50.9(4)
04 5423.0(17) 961.5(12) 3052.5(11) 53.8(4)
N1 3986.3(19) 1677.2(13) 4094.7(12) 44 .3 (4)
N2 6620.0(19) 3501.4(106) 3045.5(13) 42 .6 (4)
C1 63(3) -569.0(18) 1581.4(18) 60.9(06)
C2 -1265(3) -344 (2) 1830 (2) 72.0(7)
C3 -1405(3) 727 (2) 1844 (2) 76.6(7)
C4 -225(3) 1583.7(19) 1596.8(18) 57.8(6)
Ch 1133 (2) 1384.7(15) 1355.8(14) 37.0(4)
Co 1286 (2) 300.3(106) 1354.9(106) 47.3(5)
C7 2386 (2) 2351.5(14) 1105.5(14) 34.0(4)
C8 5331 (2) 2992.5(14) -116.8(14) 33.7(4)
C9 4526 (2) 3467.2(14) -935.9(14) 41.8(5)
C10 4423 (3) 3156.6(17) -2048.6(10) 51.1(5)
Cl1 5121 (3) 2371.5(18) -2366.9(106) 54.2(6)
C12 5908 (3) 1876.6(19) -1577.0(17) 57.1(6)
C13 6009 (2) 2188.7(16) -459.0(10) 47.3(5)
Cl4 3904 (2) 3303.4(15) 3418.7(14) 37.3(4)
Clb 3409 (2) 2620.6(106) 4163.7(14) 40.2 (4)
Cl16 2462 (3) 2875.1(19) 4820.2(106) 54 .5 (5)
C17 2025 (3) 3851 (2) 4726.8(18) 66.2(0)
C18 2534 (3) 4556 (2) 4012.8(19) 064.9(0)
C19 3477 (3) 4284 .4 (1lo) 3349.9(17) 51.6(5)
C20 4814 (2) 1683.0(1o) 3320.3(15) 39.6(4)
C21 4875 (2) 2771.7(14) 2813.6(13) 34.3(4)
C22 4187 (2) 2428.9(14) 1502.1(13) 31.4(4)
C23 5393 (2) 3336.0(13) 1087.8(13) 31.1(4)
C24 7040 (2) 3545.9(14) 1991.5(13) 34.4 (4)
C25 8331 (2) 4690.3(10) 2072.1(15) 38.4(4)
C26 10511 (3) 5676 (2) 1387 (2) 80.5(8)
05 7005.5(19) -40.5(11) 4639.7(12) 64.7(5)
C27 8513 (3) 860 (2) 5189 (2) 74.0(7)
C28 8306 (4) 1832 (3) 5826 (3) 107.1(11)



Table 3 Anisotropic Displacement Parameters (A2%x10%) for
The Anisotropic displacement factor exponent

161228 s1 lgz m.
takes the form:

Atom

01
02
03
04
N1
N2
Cl
C2
C3
C4
Ch
C6
C7
C8
C9
Cl10
Cl1
Cl2
Cl3
Cl4
Cl5
Cl6
Cl7
C18
C19
C20
C21
C22
C23
C24
C25
C26
05
C27
C28

35.1

65.4
68.4
59.5(

—~ o~ U o~ W~ N~ ~ ~ o~ o~ o~~~ o~~~ o~~~ o~~~ o~~~

-2 1 2[h2%a%?U; | +2hka*b*Uyg+-+].

Ugo
57.
44.
57.
55.
46.
50.
47.
81.
89.

(&)
1
g w N N DN oy o O

~_~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ NN~ A~~~ ~ ~ ~ ~ D> o o

IS
~J
~N B O J O . o O O o Ul -

w
0 .
'_\

Uss
57.0(9)
81.5(11)
61.7(9)
51.7(8)
39.1(9)
34.7(9)
66.0(14)
78.2(17)
100(2)
75.1(15)
33.5(9)
52.2(12)
30.3(9)
34.0(9)
37 (1)
36.1(11)
34.2(10)
50.3(13)
42.5(11)
32.5(9)
28.8(9)
38.1(11)
49.0(13)
62.2(14)
49.2(12)
33.7(10)
31.5(9)
31.2(9)
31.7(9)
34.2(9)
35.2(10)
71.2(16)
59.2(9)
70.2(16)
95 (2)

Ugs

[e¢)
B D~ o~ ~ ~ 0O U~ o~ N O W Ww oo Ww ~ ~ ~ ~ W wuwu JnND o



Table 4 Bond Lengths for 161228 sl lgz m.

AtomAtom Length/A

01
01
02
03
04
N1
N1
N2
N2
Cl
Cl
C2
C3
C4
Ch
Ch
C7
C8
C8

C25
C26
C25
C7
C20
Cl5
C20
C21
C24
C2
C6
C3
C4
Ch
C6
C7
C22
C9
C13

1.
1.
1.

1.

(
(
(
(
.370 (
. 387 (
.363(
.370 (
.378(
.385(
.489 (
.509 (
.387(
.378(

P = T = e e e

318 (2
454 (2
189 (2

AtomAtom Length/A

C8

C9

C10
Cl1
Cl2
Cl4
Cl4
Cl4
C15
C16
C17
C18
C20
C21
C22
C23
C24
05

C27

C23
C10
Cll
Cl2
Cl3
Cl5
C19
C21
C16
C17
C18
C19
C21
C22
C23
C24
C25
C27
C28

1

R = T = T = S S S e S e T = = = = T = S S

.506 (2
.379(3
.362(3
.372 (3
.386 (3
.388 (2
.375(2
.503 (2
.375(3
.376 (3
.377(3
.385(3
.542 (2
.570 (2
.531 (2
.539(2
.507 (2
412 (3
.448 (3



Table 5 Bond Angles for 161228 sl 1gz m.

AtomAtomAtom  Angle/°’ AtomAtomAtom  Angle/°

C2b 01 C26 116.10(17) cle Clb Cl4 122.14(18)
Cc20 N1 Clb5 111.73(14) Cl5 Cle C17 117.61(19)
C24 N2 (C21 109.03(13) Cle Cl17 C18 121.3(2)
c2 ClI Cob 120.0(2) C17 C18 (19 120.5(2)
c3 C2 (1 120.4(2) c14 C19 C18 119.04(18)
c2 C3 (4 120.1(2) 04 C20 N1 126.80(17)
c3 (€4 Ch 120.7(2) 04 C20 C21 125.00(18)
c4 Ch Cb 119.20(17) N1 C20 C21 108.20(16)
c4 Cb C7 118.38(16) N2 C21 Cl4 113.36(15)
ce Cb C7 122.43(17) N2 C21 C20 109.18(13)
Ch Co6 (1 119.6(2) N2 C21 (22 105.36(13)
03 C7 C(Ch 121.09(15) C14 (C21 C20 101.82(14)
03 C7 (22 121.21(15) C14 C21 (22 117.00(13)
Cs C7 (C22 117.56(13) C20 C21 (22 110.00(13)
c9 C8 (23 119.90(16) Cr (C22 (21 111.34(14)
C13 C8 (9 117.42(17) Cr (€22 (C23 115.33(13)
C13 C8 (C23 122.66(15) C23 (C22 C(C21 104.20(13)
C10 C9 C8 121.33(18) C8 (23 C(C22 114.02(13)
C11 C10 €9 120.28(18) C8 (€23 (24 117.75(14)
C10 Cl1 C12 119.70(19) C22 (C23 C(C24 100.90(12)
Cl1 C12 C13 119.96(19) N2 C24 (23 105.78(14)
c8 (Cl13 C(Cl12 121.30(17) N2 C24 (25 109.90(14)
Cl5 C14 C21 108.74(15) C25 (C24 C(C23 113.16(13)
C19 C14 Cl15 119.39(18) 01 C25 C24 111.64(106)
C19 C14 C21 131.87(16) 02 C25 01 124.41(18)
C14 Cl5 N1 109.48(106) 02 (C25 C(C24 123.95(18)
Cl6 Cl5 N1 128.36(17) 05 C27 (28 113.9(2)



Table 6 Torsion Angles for 161228 sl 1lgz m.

A B C D Angle/°
03 C7 (C22C21 106.22(1
03 C7 C22C23 -12.2¢
04 C20C21N2 -61.6 (
04 C20C21C14 178.29(1
04 C20C21C22 53.6(

8)

2)

2)

7)

2)
N1 C15C16C17-178.96(17)
N1 C20C21N2 118.32(1lo6)
N1 C20C21C14 -1.79(17)
N1 C20C21C22-126.52(15)
N2 C21C22C7 -144.91(14)
N2 C21C22C23 -19.98(16)
N2 (C24C2501 152.97(15)
N2 (C24C2502 -27.6(2)
Cl C2 C3 (4 0.8(4)
C2 C1 C6 Ch -1.5(3)
C2 C3 C4 Ch -1.5(4)
C3 C4 Ch Co6 0.7(3)
C3 C4 Cb C7 -179.3(2)
C4 C5 C6 C1 0.8(3)
C4 C5 C7 03 -31.2(2)
C4 C5 C7 (C22 144.54(17)
C5 C7 C22C21 -69.48(19)
Ch C7 (C22C23 172.08(14)
C6 C1 C2 C3 0.7(3)
C6 C5 C7 03 148.85(18)
C6 Cb C7 C22 -35.4(2)
C7 C5 C6 Cl -179.20(16)
C7 C22C23C8 -75.93(18)
C7 (C22C23C24 156.84(14)
C8 C9 C10C11 -0.2(3)
C8 (C23C24N2 -162.65(14)
C8 (€23C24C25 76.97(19)
C9 C8 (C13C12 0.7(3)
C9 C8 (C23C22 103.65(18)
C9 C8 (C23(C24-138.42(16)
C9 C10C11C12 1.0(3)
C10C11C12C13 -0.9(3)
C11C12C13C8 0.0(3)
C13C8 €9 C10 -0.7(3)
C13C8 (C23C22 -74.5(2)

A B C D Angle/°
C13C8 (C23C24 43.4
C14C15C16C17 -0.7
C14C21C22C7T -17.94(
C14C21C22C23 106.99(
C15N1 C2004 -178.09¢
C15N1 C20C21 1.99(
C15C14C19C18 -1.2
C15C14C21N2 -116.14¢(
C15C14C21C20 0.99(
C15C14C21C22 120.91 ¢

C15C16C17C18 -0.8
Cl6C17C18C19 1.3
C17C18C19C14 -0.3
C19C14C15N1 -179.72(
C19C14C15C16 1.7
C19C14C21N2 63.6

C19C14C21C20-179.23(
C19C14C21C22 -59.3
C20N1 C15C14 -1.4
C20N1 C15C16 177.07(
C20C21C22C7 97.53 (
C20C21C22C23-137.53(
C21N2 (C24C23 26.59(
C21N2 (C24C25 149.07 (
C21C14C15N1 0.09 (
C21C14C15C16-178.45 (
C21C14C19C18 179.04(
C21022C23C8 161.72(
C21C22C23C24 34.49(
C22C23C24N2  -37.92(
(C22023C24C25-158.30 (
C23C8 C9 C10-178.91(
C23C8 C13C12 178.92(
(C23C24C2501 -89.03(
C23C24C2502 90.4
C24N2 C21C14-133.17 (
C24N2 C21C20 114.10
C24N2 C21C22 -4.01(
C2601 C2502 -0.6
C2601 C25C24 178.78(



Table 7 Hydrogen Atom Coordinates (Ax10%)
and Isotropic Displacement Parameters

(A2%x10%) for 161228 sl lgz m.

Atom X y zZ U(eq)

H1 3830 1158 4499 53
H2 6690 (30) 4152 (19) 3336 (19) 62 (8)
H1A 146 -1304 1565 73
H2A -2077 -926 1990 86
H3 -2303 876 2022 92
H4 -342 2307 1591 69
Ho 2202 156 1203 57
H9 4046 4006 =731 50
H10 3875 3485 -2584 ol
H11 5065 2172 -3116 65
H12 6373 1332 -1792 69
H13 6545 1849 71 57
H16 2129 2405 5310 65
H17 1373 4037 5154 79
H18 2242 5219 3975 78
H19 3816 4759 2865 62
H22 4274 1673 1263 38
H23 5102 4043 1160 37
H24 7485 2924 1833 41
H26A 9989 6167 1012 121
H26B 11259 5502 1002 121
H26C 11121 6062 2145 121
H5 6395 203 4198 97
H27A 9057 1129 4633 89
H27B 9239 557 5690 89
H28A 7806 2245 5321 1ol
H28B 9373 2336 6291 161l
H28C 7603 1559 6287 161

Experimental
Single crystals of CogHogNoOs [161228 sl lgz m] were []. A suitable crystal was

selected and [] on a Xcalibur, Eos diffractometer. The crystal was kept at 293.15 K during
data collection. Using Olex2 [1], the structure was solved with the ShelXS [2] structure
solution program using Direct Methods and refined with the ShelXL [3] refinement package
using Least Squares minimisation.

1. Dolomanov, 0.V., Bourhis, L.J., Gildea, R.J, Howard, J.A.K. & Puschmann, H. (2009), J.
Appl. Cryst. 42, 339-341.

2. Sheldrick, G.M. (2008). Acta Cryst. A64, 112-122.

3. Sheldrick, G.M. (2015). Acta Cryst. C71, 3-8.

Crystal structure determination of [161228 s1 lgz m]

Crystal Data for CoglHogNoOsz (M =472.52 g/mol): triclinic, space group P-1 (no. 2),
a = 8.7731(6) A, b = 12.3585(8) A, ¢ = 12.5316(9) A, a = 96.327(5)°, B =
103.909(6)°, vy = 106.988(6)°, V = 1237.27(14) AB, Z =2, T =293.15 K, wMoKa) =

0.087 mm !, Dcalc = 1.268 g/cm®, 9081 reflections measured (6.58° < 260 < 50° ), 4342
unique (Rjp¢ = 0.0227, Rgigpa = 0.0439) which were used in all calculations. The final Rj was

0.0495 (>2sigma(I)) and wRy was 0.1301 (all data).



Refinement model description

Number of restraints — 0, number of constraints — unknown.

Details:
1. Fixed Uiso

At 1.2 times of:

A1l C() groups, All C(H,H) groups, All N(H) groups

At 1.5 times of:

All C(H,H,H) groups, All O(H) groups
2.a Ternary CH refined with riding coordinates:

C22(H22), C23(H23), C24(H24)
2.b Secondary CH2 refined with riding coordinates:

C27 (H27A, H27B)
2.¢c Aromatic/amide H refined with riding coordinates:

N1(H1), C1(H1A), C2(H2A), C3(H3), C4(H4), C6(H6), C9(H9), C10(HLO0), CI1(HIL),
C12(H12), C13(H13), Cl6(H16), C17(H17), C18(H18), C19(H19)
2.d Idealised Me refined as rotating group:

C26 (H26A, H26B, H26C), €28 (H28A, H28B, H28C)
2.¢ Idealised tetrahedral OH refined as rotating group:

05 (H5)

This report has been created with Olex2, compiled on 2016.02.19 svn.r3266 for OlexSys

there are any errors or if you would like to have additional features

Please let us know if
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