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General data: NMR spectra were recorded on a Brucker-400 MHz spectrometer. HRMS spectra
(Micromass GCT-MS) were recorded on P-SIMS-Gly of Bruker Daltonics Inc.Infrared spectra were
recorded on a Nicolet MX-1E FT-IR spectromter. HPLC analysis was performed on Waters-Breeze
(2487 Dual A Absorbance Detector and 1525 Binary HPLC Pump, UV detection monitored at
254nm). Chiralpak AS, AD, OD, IA, and OJ columns were purchased from Daicel Chemical
Industries, LTD. Dichloromethane was dried over CaH, and distilled prior to use. Hexane,

petroleum ether and ethyl acetate for the column chromatography were distilled before use. The
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relative and absolute configurations of 8d were assigned by the X-ray analysis.

Materials: All starting materials were purchased from Acros, Alfa and Aldrich and used directly.
The arylidenoxindoles were prepared according to literature methods, ' purified by chromatography,
and recrystallization from ethanol. The absolute configuration of 1la was assigned by the X-ray
analysis.

Preparation of chiral phosphoric acid?

‘ ‘ OH 1. POClg, pyridine

OO OH 2. HCI, H,0

Catalyst 6f had been reported by MacMillan, Reuping and list, respectively.”*® Diol A was

A

prepared from Suzuki coupling of (R)-3,3'-diiodo-2,2'-bis(methoxymethoxy)-1,1'- binaphthyl and
naphthalen-2-ylboronic acid, then recrystallized from dichloromethane, the enantiomeric excess
of diol A > 99%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow
rate 1.0 mL/min, T =30 °C, 254 nm, tg = 10.4 min(major), tg = 13.4 min(minor). Diol A (1.0 mmol,
538 mg) was dissolved in pyridine (8.0 mL) under N, atmosphere in a flame-dried 50-ml
round-bottom flask. To the resulting solution was added phosphorus oxychloride (3.0 equiv.) at
room temperature and the reaction mixture was stirred at room temperature for 12 h. Then water (5
mL) was added and the resulting suspension was stirred at at room temperature for additional 6h.
200ml dichloromethane was used and pyridine was removed by reverse extractions with 6N HCl (3
X 50 mL). The organic phase was dried over anhydrous Na,SO4 and purified by column
chromatography (eluent: 2% MeOH in CH,Cl,) to yield a white solid .The product was
recrystallized from dichloromethane/hexane to give a white solid, and then purified again by
column chromatography (eluent: 2% MeOH in CHCIs) to give pure 6f (468 mg, 78% yield) as a
white solid (m.p.>250 °C ), [a] b> = - 265.0 (c= 0.20 in CHCls); '"H-NMR (DMSO, 400 MHz) &
(ppm): 4.25 (brs), 7.16 (d, J = 8.8 Hz, 2H), 7.30-7.35 (m, 2H), 7.47-7.52 (m, 6H), 7.91-7.96 (m,
6H), 8.03 (dd, J,= 1.6 Hz, J,= 8.8 Hz, 2H), 8.11 (d, J = 8.1 Hz, 2H), 8.27 (s, 2H), 8.33 (s, 2H); "°C
NMR (DMSO, 100 MHz) § (ppm): 122.4, 125.4, 126.0, 126.1, 126.2, 126.6, 127.2, 127.4, 128.1,
128.2, 128.6, 128.7, 130.6, 131.0, 131.5, 132.1, 132.8, 133.7, 134.9, 145.9; HRMS (FT-ICRMS)
exact mass calcd for (C40H2404P1+Na2)" requires m/z 645.1208, found m/z 645.1201.
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General Procedure for Directly Catalytic Asymmetric Synthesis of  Spiro
[pyrrolidin-3,3'-Oxindoles]

A mixture of an aldehyde (0.24 mmol), catalyst (0.02 mmol, 12mg), methyleneindolinones (0.24
mmol), and 3A molecular sieves (300 mg) in CH,Cl, (2.0 mL) was stirred at 25 °C. To the mixture
was added the amino ester (0.2 mmol), the reaction mixture was stirred at 25 °C until the reaction
was complete (the reaction time was 24-96 h, monitored by TLC). The resultant solution was purified
through flash column chromatography on silica gel (eluent: petroleum ether: ethyl acetate = 15:1-
5:1) to yield pure products.
Diethyl-1-acetyl-5'-(4-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicar
boxylate (5a), 107 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 10/1-
5/1), 94% yield, white solid, m.p. 95-97°C; [a] o> = + 158.1 (c= 0.16 in CHCl3); "H-NMR (CDCl;,
400 MHz) é (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1 Hz, 3H), 2.54 (s 3H), 3.69-3.85(m, 3H),
4.39-4.43 (m, 2H), 4.48 (d, J= 11.0 Hz, 1H), 5.34 (d, J= 11.0 Hz, 1H), 6.75 (d, J= 7.2 Hz, 2H),
6.95 (m, 2H), 7.06-7.07 (m, 1H), 7.27-7.31 (m, 2H), 7.47-7.49 (m, 1H), 7.81 (d, J= 8.8 Hz, 2H),
7.98-8.01 (m, 1H), 8.07 (d, J= 8.8 Hz, 2H); >*C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.5,
62.1, 62.2, 62.7, 63.6, 65.0, 77.9, 116.4, 123.3, 123.4, 125.0, 126.8, 128.2, 128.4, 128.6, 129.4,
131.6, 139.9, 147.5, 149.0, 168.6, 169.8, 170.2, 174.6; Enantiomeric excess: 93%, determined by
HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 11.12 min(minor), tg = 16.79 min(major); IR (KBr): vy 3363, 2980, 2924, 1756, 1610,
1518, 1455, 1342, 1273, 1135, 858, 752, 701, 588; HRMS (FT-ICRMS) exact mass calcd for
(C31H29N308)+ requires m/z 571.1955, found m/z 571.1954.
Diethyl-1-acetyl-5'-(3-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicar
boxylate (5b), 110 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 10/1-
5/1), 96% yield, white solid, m.p. 108-109°C; [a] p> = +145.0 (c= 0.10 in CHCls); '"H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.70 (t, J= 7.2 Hz, 3H), 1.39 (t, J= 7.2 Hz, 3H), 2.54 (s 3H), 3.50-3.84
(m, 3H), 4.43-4.46 (m, 2H), 4.52 (d, J=11.0 Hz, 1H), 5.36 (d, J=11.0 Hz, 1H), 6.78 (d, J= 7.2 Hz,
2H), 6.97 (t, J= 7.8 Hz, 2H), 7.05 (t, J=7.3 Hz, 1H), 7.27-7.30 (m, 2H), 7.37 (t, J= 7.8 Hz, 1H),
7.49 (d, J= 8.7 Hz, 1H), 7.91 (d, J= 7.8 Hz, 1H), 7.98-8.20 (m, 2H), 8.61 (t, J= 1.8 Hz, 1H);
BC-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.4, 62.0, 62.8, 63.4, 65.0, 77.9, 116.4, 122.7,
122.8, 123.3, 124.9, 126.8, 128.2, 128.4, 128.6, 129.1, 129.4, 131.6, 133.7, 139.9, 143.7, 148.4,

168.6, 169.8, 170.2, 174.6; Enantiomeric excess: 93%, determined by HPLC (Daicel Chirapak
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AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 7.98
min(major), tg = 12.93 min(minor); IR (KBr): y 3420, 3081, 2987, 2930, 1750, 1600, 1530, 1461,
1348, 1280, 764, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C31H29N3Og)+ requires m/z
571.1955, found m/z 571.1953.
Diethyl-1-acetyl-5'-(2-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicar
boxylate (5¢), 104 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 10/1-
5/1), 91% yield, white solid, m.p. 69-71°C; [a] > = - 91.7 (c= 0.17 in CHCl5); '"H-NMR (CDCl;,
400 MHz)  (ppm): 0.70 (t, J= 7.1 Hz, 3H), 1.35 (t, J= 7.1 Hz, 3H), 2.56 (s, 3H), 3.67-3.81 (m, 2H),
4.05 (brs, 1H ), 4.36-4.41 (m, 2H), 4.82 (d, J= 11.3 Hz, 1H), 5.93 (d, J=11.3 Hz, 1H), 6.70 (d, J=
7.4 Hz, 2H), 6.91 (t, J= 7.7 Hz, 2H), 7.00 (t, J= 7.4 Hz, 1H), 7.27-7.33 (m, 3H), 7.46-7.48 (m, 1H),
7.62 (m, 1H), 7.70 (d, J= 8.1 Hz, 1H), 7.97-7.99 (m, 1H), 8.48 (d, J= 8.1 Hz, 1H); *C-NMR
(CDCl3, 100 MHz) 6 (ppm): 13.1, 14.0, 26.5, 57.0, 60.0, 62.0, 62.4, 64.7, 116.2, 123.3, 124.3,
125.3, 126.5, 127.7, 128.2, 128.3, 128.5, 129.3, 129.7, 131.3, 133.4, 135.1, 139.8, 150.5, 168.2,
169.8, 170.1, 174.9; Enantiomeric excess: 92%, determined by HPLC (Daicel Chirapak [A-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 5.67 min(major), tg
= 7.22 min(minor); IR (KBr): y 3363, 2987, 2924, 1750, 1600, 1530, 1461, 1373, 1273, 759, 710,
588; HRMS (FT-ICRMS) exact mass calcd for (C31H29N3Og)+ requires m/z 571.1955, found m/z
571.1951.
Diethyl-1-acetyl-5'-(4-cyanophenyl)-2-oxo0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2°,2'-dicar
boxylate (5d), 102 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 12/1-
5/1), 93% yield, white solid, m.p. 75-77°C; [a] o> = + 53.0 (c= 0.10 in CHCl;); "H-NMR (CDCl;,
400 MHz) é (ppm): 0.70 (t, J= 7.1 Hz, 3H), 1.35 (t, J= 7.1 Hz, 3H), 2.53 (s, 3H), 3.50-3.84 (m, 3H),
4.38-4.44 (m, 2H), 4.46 (d, J= 11.0 Hz, 1H), 5.30 (d, J= 11.0 Hz, 1H), 6.75 (d, J= 7.4 Hz, 2H),
6.96 (t, J= 7.7 Hz, 2H), 7.0 (d, J= 7.1 Hz, 1H), 7.25-7.31 (m, 2H), 7.47-7.51 (m, 3H), 7.75 (d, J=
8.2 Hz, 2H), 7.99 (d, J= 7.4 Hz, 1H); "C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.4, 61.9,
62.0, 62.7, 63.7, 65.0, 77.8, 111.4, 116.4, 118.8, 123.3, 124.9, 126.8, 128.1, 128.3, 128.6, 129.3,
131.7, 132.0, 139.8, 146.8, 168.6, 169.8, 170.1, 174.7; Enantiomeric excess: 91%, determined by
HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 14.33 min(major), tg = 10.78 min(minor); IR (KBr): y 3370, 2980, 2937, 2227, 1750,
1600, 1467, 1373, 1280, 858, 759, 696, 588; HRMS (FT-ICRMS) exact mass calcd for

(C3,H9N304) " requires m/z 551.2056, found m/z 551.2064.
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Diethyl-1-acetyl-5'-(3-cyanophenyl)-2-oxo0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2°,2'-dicar
boxylate (5e), 100 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 12/1-
5/1), 91% yield, white solid, m.p. 48-50°C; [a] p>> = + 140.0 (c= 0.19 in CHCl;); 'H-NMR (CDCl;,
400 MHz) 6 (ppm): 0.70 (t, J= 7.1 Hz, 3H), 1.39 (t, J= 7.1Hz, 3H), 2.54 (s, 3H), 3.6-3.84 (m, 3H),
4.40-4.48 (m, 3H), 5.27 (d, J= 11.0 Hz, 1H), 6.74-6.76 (m, 2H), 6.95-6.99 (m, 2H), 7.05-7.06 (m,
1H), 7.25-7.33 (m, 3H), 7.45-7.47 (m, 2H), 7.75 (d, J= 7.7 Hz, 1H), 7.98 (d, J= 7.7 Hz, 1H); 8.04 (t,
J= 1.6 Hz, 1H); >C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.4, 62.0, 62.8, 63.4, 65.0, 77.8,
112.3, 116.3, 118.9, 123.3, 124.9, 126.8, 128.1, 128.3, 128.5, 129.0, 129.3, 131.3, 131.4, 131.6,
132.1, 139.8, 142.9, 168.6, 169.8, 170.2, 174.7; Enantiomeric excess: 91%, determined by HPLC
(Daicel Chirapak Kromasil-H, hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 10.62 min(major), tg = 9.43 min(minor); IR (KBr): y 3439, 2924, 2227, 1750, 1719, 1631,
1455, 1084, 739, 701, 583; HRMS (FT-ICRMS) exact mass calcd for (C32H29N306)Jr requires m/z
551.2056, found m/z 551.2050.
Diethyl-1-acetyl-5'-(4-bromophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dica
rboxylate (5f), 116 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1-
6/1), 96% yield, white solid, m.p.65-66 °C; [a] p>> = + 40.0 (c= 0.10 in CHCl;); '"H-NMR (CDCl;,
400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.54 (s, 3H), 3.50 (brs, 1H),
3.68-3.81 (m, 2H), 4.38-4.46 (m, 3H), 5.20 (d, J= 11.0 Hz, 1H), 6.74 (d, J= 7.2 Hz, 2H), 6.94 (t, J=
7.8 Hz, 2H), 7.01-7.03 (m, 1H), 7.24-7.28 (m, 2H), 7.36 (d, J= 8.4 Hz, 2H), 7.49-7.54 (m, 3H), 7.97
(d, J= 9.2 Hz, 1H); *C-NMR (CDCl;, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 61.7, 61.9, 62.7, 63.6,
65.1,77.9, 116.3, 121.6, 123.5, 124.9, 127.1, 128.0, 128.1, 128.6, 129.2, 129.5, 131.4, 132.1 139.8,
168.8, 170.2, 175.0; Enantiomeric excess: 87%, determined by HPLC (Daicel Chirapak AD-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 10.53 min(major), tg
= 7.80 min(minor); IR (KBr): y 3370, 3068, 2980, 2924, 1750, 1600, 1467, 1373, 1280, 815, 759,
696, 588; HRMS (FT-ICRMS) exact mass calcd for (Cs 1H29BI'N206)+ requires m/z 604.1209, found
m/z 604.1212.
Diethyl-1-acetyl-5'-(2-bromophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dica
rboxylate (5g), 107 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 6/1), 89% yield, white solid, m.p. 134-135°C; [a] o> = + 20.0 (c= 0.10 in CHCl;); "H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.37 (t, J= 7.1Hz, 3H), 2.58 (s, 3H), 3.60 (brs,

1H), 3.68-3.82 (m, 2H), 4.36-4.42 (q, 2H), 4.78 (d, J= 11.4 Hz, 1H), 5.82 (d, J= 11.4 Hz, 1H), 6.83
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(d, J= 7.7 Hz, 2H), 6.92 (t, J= 7.7 Hz, 2H), 6.90-7.05 (m, 2H), 7.25-7.28 (m, 2H), 7.33 (m, 1H),
7.44 (m, 1H), 7.60(m, 1H), 7.98(m, 1H), 8.23 (d, J= 6.3 Hz, 1H); *C-NMR (CDCl;, 100 MHz) &
(ppm): 13.1, 14.0, 26.5, 60.1, 61.4, 61.9, 62.7, 64.9, 77.7, 116.2, 123.5, 125.1, 125.6, 127.0, 127.9,
128.1, 128.2, 128.6, 129.2, 129.4, 131.8, 132.7 138.9, 1399, 168.6, 170.2, 170.3, 175.2;
Enantiomeric excess: 90%, determined by HPLC (Daicel Chirapak AD-H, hexane/ isopropanol =
94/ 6, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 10.18 min(major), tg = 9.18 min(minor); IR
(KBr): vy 3351, 3062, 2980, 2943, 1750, 1724, 1600, 1461, 1367, 1280, 759, 701, 588; HRMS
(FT-ICRMS) exact mass calcd for (C31H29BrN206)Jr requires m/z 604.1209, found m/z 604.1210.
Diethyl-1-acetyl-5'-(4-chlorophenyl)-2-oxo0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2',2'-dica
rboxylate (5g), 109 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 6/1), 97% yield, white solid, m.p.60-61°C; [a] p> = + 93.7 (c= 0.16 in CHCl;); "H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.54 (s, 3H), 3.52 (brs,
1H), 3.68-3.83 (m, 2H), 4.37-4.46 (m, 3H), 5.15-5.25 (d, J= 11.3 Hz, 1H), 6.73 (d, J= 7.2 Hz, 2H),
6.94 (t, J= 7.7 Hz, 2H), 7.02 (m, 1H), 7.20 (d, J= 8.5 Hz, 1H), 7.24-7.28(m, 2H), 7.49 (m, 1H),
7.59 (d, J= 8.5 Hz, 2H), 7.97 (d, J= 7.6 Hz, 1H); C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0,
26.5,61.8,61.9, 62.8, 63.6, 65.2,77.9, 116.3, 123.5, 124.9, 127.2, 128.0, 128.1, 128.5, 128.6, 129.1,
129.2, 132.1, 133.5, 139.3, 139.8, 168.8, 170.3, 175.0; Enantiomeric excess: 88%, determined by
HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 9.87 min(major), tg = 7.57 min(minor); IR (KBr): y 3370, 2980, 2930, 1750, 1600, 1467,
1373, 1273, 1016, 840, 759, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C31H29C1N206)Jr
requires m/z 560.1714, found m/z 560.1721.
Diethyl-1-acetyl-5'-(2,4-dinitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-di
carboxylate (5i), 119 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
10/1- 4/1), 97% yield, white solid, m.p. 86-88°C; [a] p> = - 28.8 (c= 0.17 in CHCls); '"H-NMR
(CDCls, 400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.35 (t, J= 7.1Hz, 3H), 2.53 (s, 3H), 3.67-3.85
(m, 2H), 4.36-4.42 (m, 2H), 4.65 (d, J= 11.2 Hz, 1H), 6.03 (d, J= 11.2 Hz, 1H), 6.63 (dd, J;= 1.3
Hz, J,= 8.2 Hz, 2H), 6.93 (m, 2H), 7.05 (m, 1H), 7.3-7.33(m, 2H), 7.40-7.45(m, 1H), 7.99 -8.02 (m,
1H), 8.44-8.48 (m, 2H), 8.99 (d, J=8.5 Hz, 1H); "C-NMR (CDCl;, 100 MHz) & (ppm): 13.1, 14.0,
26.4,57.4,61.5, 62.3,62.8,64.7,77.5,116.5 119.5, 123.0, 125.4, 126.1, 127.2, 128.3, 128.4, 128.8,
129.6, 130.2, 1324, 139.9, 1429, 168.1, 169.6, 170.0, 174.3; Enantiomeric excess: 98%,

determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
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T =30 °C, 254 nm ): tg = 10.79 min(major), tg = 8.20 min(minor); IR (KBr): y 3433, 3112, 2987,
2930, 1750, 1719, 1600, 1530, 1467, 1342, 1280, 858, 759, 727, 701, 588; HRMS (FT-ICRMS)
exact mass calcd for (C31H28N4010)+ requires m/z 616.1805, found m/z 616.1800.
Diethyl-1-acetyl-5'-(2,3-dichlorophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2"-
dicarboxylate (5j), 112 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 7/1), 94% yield, white solid, m.p. 50-52°C; [a] p> = - 15.0 (c= 0.10 in CHCls); '"H-NMR
(CDCl3, 400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1 Hz, 3H), 2.57 (s, 3H), 3.65-3.83
(m, 3H), 4.35-4.41 (m, 2H), 4.73 (d, J= 11.3 Hz, 1H), 5.90 (d, J=11.3 Hz, 1H), 6.80 (d, J= 7.2 Hz,
2H), 6.94 (t, J= 7.7 Hz, 2H), 7.01 (m, 1H), 7.25-7.34 (m, 4H), 7.50-7.55 (m, 1H), 7.97-7.98 (m,
1H), 8.21 (dd, J,= 1.5 Hz, J,= 7.9 Hz, 1H); >C-NMR (CDCls, 100 MHz) & (ppm): 13.2, 14.0, 26.5,
59.4, 60.3, 62.0, 62.8, 64.9, 77.7, 116.3, 123.5, 125.2, 126.9, 127.5, 127.9, 128.0, 128.3, 128.5,
129.3, 129.9, 131.5, 132.9, 139.9, 140.1, 168.6, 170.2, 175.1; Enantiomeric excess: 94%,
determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 94/ 6, flow rate 1.0 mL/min, T
=30 °C, 254 nm ): tg = 11.34 min(major), tg = 9.88 min(minor); IR (KBr): y 3370, 3074, 2980,
2924, 1750, 1719, 1600, 1461, 1367, 1280, 759, 727, 696, 588; HRMS (FT-ICRMS) exact mass
calcd for (C31H28C12N206)+ requires m/z 594.1324, found m/z 594.1331.
Diethyl-1-acetyl-5'-(3,4-dichlorophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2"-
dicarboxylate (5k), 111 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 7/1), 93% yield, white solid, m.p. 118-120°C; [a] p>> = + 134.5 (c= 0.24 in CHCl3); 'H-NMR
(CDCl3, 400 MHz) & (ppm): 0.70 (t, J= 7.1 Hz, 3H), 1.39 (t, J= 7.1 Hz, 3H), 2.54 (s, 3H), 3.50 (brs,
1H), 3.71-3.80 (m, 2H), 4.40-4.45 (m, 3H), 5.19 (d, J= 11.2 Hz, 1H), 6.74 (m, 2H), 6.96 (m, 2H),
7.03 (m, 1H), 7.23-7.34 (m, 4H), 8.46 (dd, J;= 1.6 Hz, J,= 7.2 Hz,1H), 7.91 (d, J= 2.0 Hz, 1H),
7.97-7.99 (m, 1H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 61.9, 62.0, 62.8, 63.2,
65.1,77.9, 116.4, 123.3, 124.9, 126.9, 127.0, 128.1, 128.3, 128.6, 129.3, 129.7, 130.1, 131.5, 131.8,
132.4, 139.8, 141.5, 168.7, 169.9, 170.2, 174.8; Enantiomeric excess: 90%, determined by HPLC
(Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ):
tr = 6.88 min(major), tg = 7.87 min(minor); IR (KBr): y 3376, 2980, 1750, 1467, 1273, 1122, 1016,
752, 696, 588; HRMS (FT-ICRMS) exact mass calcd for ((331H28C12N206)+ requires m/z 594.1324,
found m/z 594.1318.
Diethyl-1-acetyl-5'-(2-chloro-4-fluorophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-

2',2'-dicarboxylate (51), 111 mg (Flash column chromatography eluent, petroleum ether/ethyl
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acetate = 12/1- 6/1), 96% yield, white solid, m.p. 58-60°C; [a] p> =+ 48.0 (c= 0.20 in CHCl3);
"H-NMR (CDCls, 400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.56 (s, 3H),
3.58 (brs, 1H), 3.67-3.83 (m, 2H), 4.37-4.41 (m, 2H), 4.65 (d, J= 11.3 Hz, 1H), 5.79 (d, J=11.3 Hz,
1H), 6.79 (d, J= 7.4 Hz, 2H), 6.90-7.02 (m, 5H), 7.26-7.29 (m, 1H), 7.53 (m, 1H), 7.98 (m, 1H),
8.36 (dd, J;= 6.2 Hz, J,= 8.8 Hz, 1H); >*C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 58.3,
60.7, 61.9, 62.8, 64.9, 77.6, 115.0 (d, J= 20.8 Hz), 116.3, 116.5 (d, J= 24.5 Hz), 123.5, 125.1, 127.0,
127.9, 128.2, 128.6, 129.2, 130.8, 114.9, 115.1, 116.3, 116.4, 116.6, 123.5, 125.1, 127.0, 127.9,
128.2, 128.6, 129.2, 130.8 (d, J= 8.8 Hz), 131.5, 133.7, 135.0 (d, J= 10.1 Hz), 139.9, 161.7 (d, J=
248.6 Hz), 168.6, 170.2, 170.4, 175.1; Enantiomeric excess: 90%, determined by HPLC (Daicel
Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg =
17.59 min(major), tg = 11.76 min(minor); IR (KBr): y 3439, 2987, 2930, 1756, 1713, 1600, 1492,
1461, 1373, 1273, 1235, 903, 858, 759, 702, 588; HRMS (FT-ICRMS) exact mass calcd for
(C31H28CIFN206)+ requires m/z 578.1620, found m/z 578.1625.
Diethyl-1-acetyl-5'-(4-chloro-3-fluorophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-
2',2'-dicarboxylate (5m), 112 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 6/1), 97% yield, white solid, m.p. 73-75°C; [a] p> = + 126.0 (c= 0.20 in CHCl;);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.70 (t, J= 7.1 Hz, 3H), 1.38 (t, J= 7.1Hz, 3H), 2.54 (s, 3H),
3.58 (brs, 1H), 3.59-3.83 (m, 2H), 4.38-4.45 (m, 3H), 5.20 (dd, J= 11.3 Hz, 1H), 6.74 (d, J= 7.3 Hz,
2H), 6.96 (m, 2H), 7.04 (m, 1H), 7.19-7.45 (m, 4H), 7.45 (m, 1H), 7.65 (m, 1H), 7.98 (dd, J,= 1.3
Hz, J,= 8.2 Hz, 1H); *C-NMR (CDCl;, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 62.0, 62.1, 62.8, 63.3,
65.1, 77.8, 115.9 (d, J= 21.9 Hz), 116.4, 120.0 (d, J= 17.8 Hz), 123.4, 124.0, 124.9, 127.0, 128.1,
128.3, 128.6, 129.3, 130.2, 131.9, 139.9, 142.3 (d, J= 6.4 Hz), 158.0 (d, J= 246.8 Hz), 168.7, 170.0,
170.2, 174.8; Enantiomeric excess: 89%, determined by HPLC (Daicel Chirapak IA-H, hexane/
isopropanol = 85/ 15, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 13.87 min(major), tr = 10.44
min(minor); IR (KBr): v 3401, 2987, 2930, 1756, 1731, 1600, 1467, 1373, 1273, 865, 821, 764, 694,
608; HRMS (FT-ICRMS) exact mass calcd for (C31H28C1FN206)+ requires m/z 578.1620, found m/z
578.1625.
Diethyl-1-acetyl-5'-(3-chloro-2-fluorophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-
2',2'-dicarboxylate (5n), 108 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 6/1), 93% yield, white solid, m.p. 74-76°C; [a] p=> = + 52.0 (c= 0.10 in CHCI);

'H-NMR (CDCl;, 400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.57 (s, 3H),
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3.57 (brs, 1H), 3.68-3.83 (m, 2H), 4.38-4.42 (m, 2H), 4.61 (d, J= 11.2Hz, 1H), 5.69 (d, J=11.2 Hz,
1H), 6.79 (d, J= 7.5 Hz, 2H), 6.94 (m, 2H), 7.02 (m, 1H), 7.12 (m, 1H), 7.23-7.28 (m, 2H), 7.50 (m,
1H), 7.97(m, 1H), 8.25 (m, 1H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.2, 14.0, 26.5, 55.3, 60.8,
62.0, 62.8, 65.1, 77.7, 116.3, 120.7 (d, J= 18.6 Hz), 123.5, 125.1, 126.9, 127.8, 128.0, 128.2, 128.4,
129.3, 129.5 (d, J= 12.4 Hz), 129.9, 131.5, 139.8, 156.5 (d, J= 247.3 Hz), 168.6, 170.2, 170.3,
175.1; Enantiomeric excess: 89%, determined by HPLC (Daicel Chirapak 1-H, hexane/ isopropanol
= 85/ 15, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 7.18 min(major), tg = 8.58 min(minor);
IR (KBr): y3370, 2980, 2930, 1756, 1719, 1600, 1461, 1373, 1273, 1016, 759, 733, 696, 588;
HRMS (FT-ICRMS) exact mass calcd for (C31H28CIFN206)+ requires m/z 578.1620, found m/z
578.1611.
Diethyl-1-acetyl-2-0x0-4',5'-diphenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicarboxylate  (50),
92 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 12/1- 6/1), 87%
yield, white solid, m.p. 64-66°C; [a] p> =+ 100.0 (c= 0.10 in CHCL); 'H-NMR (CDCls, 400
MHz) 6 (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1 Hz, 3H), 2.55 (s 3H), 3.50 (brs, 1H),
3.72-3.80 (m, 2H), 4.39-4.42 (m, 2H), 4.53 (d, J= 11.2 Hz, 1H), 5.25 (d, J=11.2 Hz, 1H), 6.75-6.77
(m, 2H), 6.90-6.99 (m, 3H), 7.18-7.27 (m, 5H), 7.54-7.56 (m, 1H), 7.65-7.67 (m, 2H), 7.97 (m, 1H);
BPC-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 61.5, 61.7, 62.7, 64.1, 65.2, 78.0, 116.2,
123.7, 124.9, 127.3, 127.7, 127.8, 127.9, 128.0, 128.4, 128.5, 129.0, 132.4, 139.8, 140.4, 168.9,
170.2, 170.4, 175.2; Enantiomeric excess: 85%, determined by HPLC (Daicel Chirapak 1-H,
hexane/ isopropanol = 90/ 10, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 11.33 min(major), tg
= 15.05 min(minor); IR (KBr): y 3426, 3031, 2987, 2930, 1756, 1600, 1461, 1373, 1280, 759, 696,
588; HRMS (FT-ICRMS) exact mass calcd for (C31H30N206)+ requires m/z 526.2104, found m/z
526.2111.
Diethyl-1-acetyl-2-oxo0-4'-phenyl-5'-p-tolylspiro[indoline-3,3'-pyrrolidine]-2',2'-dicarboxylate
(5p), 103 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1- 6/1),
95% yield, white solid, m.p. 65-67°C; [a]p> = + 82.7 (c= 0.22 in CHCl;); '"H-NMR (CDCls, 400
MHz) o (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.26 (s, 3H), 2.55 (s, 3H), 3.42 (brs,
1H), 3.69-3.82 (m, 2H), 4.37-4.43 (m, 2H), 4.51(d, J= 11.2 Hz, 1H), 5.25 (d, J= 11.2 Hz, 1H),
6.74-6.77 (m, 2H), 6.92-6.94 (m, 2H), 6.90-7.02 (m, 1H), 7.06 (d, J= 7.8 Hz, 2H), 7.24-7.27(m,
2H), 7.53-7.56 (m, 3H), 7.95-7.97 (m, 1H); C-NMR (CDCl;, 100 MHz) & (ppm): 13.2, 14.0, 21.2,

26.5,61.4,61.8,62.7,63.9,65.3,78.0, 116.2, 123.7, 124.9, 127.4, 127.8, 127.9, 128.5, 129.0, 129.1,
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132.5, 137.2, 137.4, 139.8, 169.0, 170.3, 175.0, 175.3; Enantiomeric excess: 82%, determined by
HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 90/ 10, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 16.45 min(major), tg = 12.39 min(minor); IR (KBr): y 3370, 2980, 2924, 1750, 1724,
1600, 1461, 1367, 1273, 759, 710, 588; HRMS (FT-ICRMS) exact mass calcd for (C32H32N206)Jr
requires m/z 540.2260, found m/z 540.2253.
Diethyl-1-acetyl-5'-(4-methoxyphenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2",2'-di
carboxylate (5q), 96 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
10/1- 5/1), 86% yield, white solid, m.p. 57-59°C; [a] p=> = + 52.0 (c= 0.10 in CHCls); '"H-NMR
(CDCls, 400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.55 (s, 3H), 3.40 (brs,
1H), 3.68-3.80 (m, 5H), 4.39-4.42 (m, 2H), 4.48 (d, J= 11.2 Hz, 1H), 5.19 (d, J= 11.2 Hz, 1H),
6.74-6.80 (m, 4H), 6.90-6.99 (m, 2H), 7.23-7.27 (m, 3H), 7.54-7.61 (m, 3H), 7.96 (d, J= 7.2 Hz,
1H); C-NMR (CDCl;, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 55.2, 61.5, 61.7, 62.7, 63.7, 77.9,
113.3, 113.8, 116.2, 123.7, 124.9, 128.1, 128.5, 129.0, 129.9, 132.2, 132.5, 139.8, 159.2, 168.9,
170.3, 170.6, 175.3; Enantiomeric excess: 81%, determined by HPLC (Daicel Chirapak AD-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 12.34 min(major), tg
= 8.89 min(minor); IR (KBr): v 3363, 2980, 2937, 1750, 1724, 1600, 1518, 1467, 1373, 1280, 1242,
840, 759, 701, 588; HRMS (FT-ICRMS) exact mass calcd for (C32H32N207)+ requires m/z 556.2210,
found m/z 556.2211.
Diethyl-1-acetyl-2-0x0-4'-phenyl-5'-propylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicarboxylate
(5r), 70 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1- 6/1), 71%
yield, white solid, m.p. 114-115°C; [a] p> =+ 20.0 (c=0.10 in CHCls); "H-NMR (CDCls, 400 MHz)
o (ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.89 (t, J= 7.3 Hz, 3H), 1.28-1.36 (m, 4H), 1.43-1.50 (m, 1H),
1.58-1.66 (m, 1H), 1.83-1.91 (m, 1H), 2.55 (s, 3H), 3.10 (brs, 1H), 3.68-3.79 (m, 2H), 4.06-4.08 (m,
2H), 4.34-4.36 (m, 2H), 6.76-6.78 (m, 2H), 6.96-7.00 (m, 2H), 7.03-7.05 (m, 1H), 7.17-7.22 (m,
2H), 7.49-7.52 (m, 1H); 7.92-7.93 (m, 1H);"*C-NMR (CDCls;, 100 MHz) & (ppm): 13.2, 14.0, 14.3,
21.0, 26.5,37.2,59.9, 60.4, 61.6, 62.7, 116.0, 124.0, 124.9, 127.4, 127.8, 128.0, 128.4, 128.9, 133.7,
139.8, 168.8, 170.3, 170.8, 175.6; Enantiomeric excess: 91%, determined by HPLC (Daicel
Chirapak 1-H, hexane/ isopropanol = 94/ 6, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 11.55
min(major), tg = 5.66 min(minor); IR (KBr): y 3351, 3056, 2955, 2937, 1756, 1731, 1600, 1467,
1373, 1273, 764, 694, 588; HRMS (FT-ICRMS) exact mass calcd for (ngH32N206)Jr requires m/z
492.2260, found m/z 492.2258.



Diethyl-1-acetyl-5'-butyl-2-ox0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2',2'-dicarboxylate
(5s), 60 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1- 6/1), 59%
yield, white solid, m.p. 75-77°C; [a] b =+21.1 (c=0.17 in CHCl3); '"H-NMR (CDCls, 400 MHz) &
(ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.84 (t, J= 6.9 Hz, 3H), 1.28-1.36 (m, 6H), 1.40-1.51 (m, 1H),
1.60-1.72 (m, 1H), 1.85-1.95 (m, 1H), 2.56 (s, 3H), 3.10 (brs, 1H), 3.69-3.77 (m, 2H), 4.05-4.07 (m,
2H), 4.33-4.37 (m, 2H), 6.76-6.78 (m, 2H), 6.96-7.00 (m, 2H), 7.03-7.05 (m, 1H), 7.17-7.22 (m,
2H), 7.48- 7.49 (m, 1H); 7.92- 7.94 (m, 1H);*C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 14.1,
22.8, 26.5, 29.9, 34.6, 59.9, 60.6, 61.6, 62.6, 65.0, 78.8, 116.0, 124.0, 124.9, 127.4, 127.8, 128.0,
128.4, 128.9, 133.7, 139.8, 168.8, 170.3, 170.7, 175.6; Enantiomeric excess: 86%, determined by
HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 15.41 min(major), tg = 6.99 min(minor); IR (KBr): y 3358, 2955, 2930, 1750, 1737, 1600,
1467, 1373, 1273, 759, 710, 588; HRMS (FT-ICRMS) exact mass calcd for (C29H34N206)Jr requires
m/z 506.2417, found m/z 506.2412.
Diethyl-1-acetyl-5'-isobutyl-2-ox0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicarboxylat
e (5t), 90 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1- 5/1),
89% yield, white solid, m.p. 139-140°C; [a] p> = + 29.0 (c= 0.20 in CHCl;); "H-NMR (CDCls, 400
MHz) é (ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.91 (d, J= 6.4 Hz, 6H), 1.36 (t, J= 7.1Hz, 3H), 1.37-1.39
(m, 1H), 1.85-1.90 (m, 1H), 1.91-1.96 (m, 1H), 2.56 (s, 3H), 2.95 (brs, 1H), 3.71-3.76 (m, 2H),
4.03-4.06 (d, J= 10.8 Hz, 1H), 4.13-4.33 (m, 1H), 4.33-4.37 (m, 2H), 6.77 (d, J= 7.2 Hz, 2H),
6.96-7.00 (m, 2H), 7.03-7.05 (m, 1H), 7.18-7.22 (m, 2H), 7.50 (dd, J;= 1.6 Hz, J,= 7.2 Hz, 1H),
7.92-7.94 (m, 1H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 22.0, 23.6, 26.1, 26.5, 44.0,
58.2, 60.1, 61.6, 62.6, 78.9, 116.0, 124.0, 124.9, 127.4, 127.8, 128.0, 128.4, 128.8, 133.5, 139.9,
168.8, 170.3, 170.8, 175.6; Enantiomeric excess: 93%, determined by HPLC (Daicel Chirapak IA-H,
hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.89 min(major), tg =
6.00 min(minor); IR (KBr): y 3353, 2962, 1755, 1727, 1704, 1466, 1375, 1313, 1273, 1216, 1171,
752, 689, 582; HRMS (FT-ICRMS) exact mass calcd for (C29H34N206)Jr requires m/z 506.2417,
found m/z 506.2424.
Diethyl-1-acetyl-5'-neopentyl-2-ox0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2',2'-dicarboxyl
ate (5u), 94 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1- 6/1),
90% yield, white solid, m.p. 121-123°C; [a] o> = + 35.0 (c= 0.10 in CHCl;); "H-NMR (CDCls, 400

MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.97 (s, 9H), 1.33 (t, J= 7.1Hz, 3H), 1.42 (dd, J;= 0.9 Hz,
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J,=14.3 Hz 1H), 1.95 (dd, J;= 9.0 Hz, J,= 14.3 Hz 1H), 2.56 (s, 3H), 2.87 (brs, 1H), 3.71-3.75 (m,
2H), 4.03 (d, J= 10.8 Hz, 1H), 4.14-4.16 (m, 1H), 4.33-4.36 (m, 2H), 6.75-6.78 (m, 2H), 6.96-7.00
(m, 2H), 7.03-7.05 (m, 1H), 7.18-7.22 (m, 2H), 7.520-7.53 (m, 1H), 7.92-7.94 (m, 1H); *C-NMR
(CDClI3, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 30.1, 30.6, 48.5, 57.3, 60.4, 61.5, 62.6, 63.9, 79.4,
116.0, 124.0, 124.9, 127.5, 127.9, 128.0, 128.6, 128.8, 133.3, 139.9, 168.8, 170.3, 171.0, 175.8;
Enantiomeric excess: 92%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 97/
3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 5.61 min(major), tg = 4.65 min(minor); IR (KBr):
v 3358, 3062, 2955, 1756, 1731, 1600, 1467, 1373, 1280, 1210, 759, 701, 588; HRMS (FT-ICRMYS)
exact mass calcd for (C30H36N206)+ requires m/z 520.2573, found m/z 520.2570.
Methyl-1-acetyl-5'-(4-nitrophenyl)-2-oxo-2",4'-diphenylspiro[indoline-3,3'-pyrrolidine]-2'-car
boxylate (5v), 48 mg (0.1mmlo scale, Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 6/1), 85% vyield, white solid, m.p. 62-64°C; [a] p=> = + 182.6 (c= 0.15 in CHCl;);
'H-NMR (CDCls, 400 MHz) & (ppm): 2.64 (s, 3H), 3.70 (brs, 1H), 3.81 (s, 3H), 4.24 (d, J= 11.7 Hz,
1H), 5.14 (d, J= 11.6 Hz, 1H), 6.68-6.70 (m, 2H), 6.84-6.86 (m, 2H), 6.91-6.93 (m, 2H), 6.99-7.07
(m, 5H), 7.25-7.26 (m, 2H), 7.89-7.93 (m, 3H), 8.17 (d, J= 8.8 Hz, 2H); *C-NMR (CDCls, 100
MHz) 6 (ppm): 26.7, 29.7, 53.7, 64.4, 64.7, 68.7, 116.0, 124.0, 124.3, 126.0, 126.9, 127.2, 127 .4,
128.1, 128.2, 128.4, 128.6, 128.9, 132.2, 139.7, 139.8, 147.4, 170.3, 174.7, 177.0; Enantiomeric
excess: 82%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate
1.0 mL/min, T = 30 °C, 254 nm ): tg = 11.29 min(major), tg = 5.16 min(minor); IR (KBr): y 3426,
3062, 2930, 2855, 1744, 1719, 1600, 1524, 1467, 1342, 852, 809, 739, 696, 588; HRMS
(FT-ICRMS) exact mass calcd for (C33H27N306)+ requires m/z 561.1900, found m/z 561.1903.
Methyl-1-acetyl-2'-(4-chlorophenyl)-5'-(4-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2'-ca
rboxylate (5w), 48 mg (0.1lmmlo scale, Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 6/1), 80% yield, white solid, m.p. 88-90°C; [a] p=> = + 190.0 (c= 0.20 in CHCl;);
'H-NMR (CDCls, 400 MHz) & (ppm): 2.63 (s, 3H), 3.73 (brs, 1H), 3.82 (s, 3H), 4.23 (d, J= 11.6 Hz,
1H), 5.12 (d, J= 11.6 Hz, 1H), 6.67-6.69 (m, 2H), 6.87-6.93 (m, 4H), 6.98-7.02 (m, 3H), 7.08-7.16
(m, 3H), 7.89-7.91 (m, 3H), 8.18 (dd, J,= 1.6 Hz, J,= 7.2 Hz, 2H); *C-NMR (CDCl;, 100 MHz) &
(ppm): 26.7, 29.7, 53.9, 64.5, 64.7, 68.7, 116.2, 124.1, 124.6, 125.6, 126.9, 127.3, 128.1, 128.2,
128.3, 128.9, 129.8, 132.0, 133.3, 138.4, 139.7, 147.0, 147.9, 170.2, 174.3, 176.8; Enantiomeric
excess: 85%, determined by HPLC (Daicel Chirapak 1-H, hexane/ isopropanol = 70/ 30, flow rate

1.0 mL/min, T =30 °C, 254 nm ): tg = 12.83 min(major), tg = 5. 78 min(minor); IR (KBr): y 3401,
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2930, 1744, 1703, 1600, 1530, 1461, 1373, 1280, 1167, 784, 759, 701; HRMS (FT-ICRMS) exact
mass calcd for (C33H26C1N306)Jr requires m/z 595.1510, found m/z 595.1517.
Methyl-1-acetyl-2'-(4-fluorophenyl)-5'-(4-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrr
olidine]-2'-carboxylate (5x), 52 mg (0.lmmlo scale, Flash column chromatography eluent,
petroleum ether/ethyl acetate = 15/1- 6/1), 90% yield, white solid, m.p. 137-139°C; [a] o> = + 174.0
(c=0.10 in CHCI;); "H-NMR (CDCl;3, 400 MHz) & (ppm): 2.64 (s, 3H), 3.73 (brs, 1H), 3.82 (s, 3H),
4.22 (d, J=11.7 Hz, 1H), 5.12 (d, J= 11.7 Hz, 1H), 6.67-6.73 (m, 4H), 6.85-6.93 (m, 4H), 6.97-6.99
(m, 1H), 7.03-7.11 (m, 1H), 7.24-7.25 (m, 2H), 7.89-7.91 (m, 3H), 8.18 (dd, J;= 2.0 Hz, J,= 6.8 Hz,
2H); *C-NMR (CDCls, 100 MHz) & (ppm): 26.7, 29.7, 53.8, 64.6, 64.7, 68.9, 114.1 (d, J= 22.0 Hz),
116.1, 124.1, 124.5, 125.7, 127.0, 128.1, 128.2, 128.3, 128.8, 128.9, 130.2 (d, J= 8.0 Hz), 132.1,
135.5, 139.8, 147.1, 147.9, 161.9 (d, J= 245.3 Hz), 170.3, 174.5, 177.0; Enantiomeric excess: 84%,
determined by HPLC (Daicel Chirapak 1-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T
=30 °C, 254 nm ): tg = 11.91 min(major), tg = 5.42 min(minor); IR (KBr): y 3408, 3068, 2955,
2924, 1750, 1719, 1600, 1524, 1474, 1348, 1084, 840, 815, 752, 701; HRMS (FT-ICRMS) exact
mass calcd for (C33H26FN3O6)+ requires m/z 579.1806, found m/z 579.1811.
Diethyl-1-acetyl-4'-(4-cyanophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
,2'-dicarboxylate (7a), 113 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 5/1), 95% yield, white solid, m.p. 175-177°C; [a] o> =+ 193.0 (c= 0.10 in CHCl;);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.73 (t, J= 7.1 Hz, 3H), 1.36 (t, J= 7.1Hz, 3H), 2.55 (s, 3H),
3.67-3.72 (m, 2H), 3.83-3.86 (m, 1H), 4.36-4.45 (m, 2H), 4.53 (d, J= 10.9 Hz, 1H), 5.32 (d, J=10.9
Hz, 1H), 6.88-6.90 (m, 2H), 7.26-7.31 (m, 3H), 7.30-7.40 (m, 1H), 7.45-7.48 (m, 1H), 7.80 (d, J=
8.8 Hz, 2H), 8.04-8.06 (m, 1H), 8.11 (d, J= 8.8 Hz, 2H); "C-NMR (CDCl;, 100 MHz) & (ppm):
13.1, 14.0, 26.6, 61.6, 62.3, 63.0, 63.8, 64.7, 78.1, 112.6, 116.8, 117.9, 123.3, 123.7, 125.3, 126.0,
128.4, 129.5, 130.0, 132.0, 137.5, 139.9, 147.8, 148.0, 168.2, 169.6, 170.0, 174.2; Enantiomeric
excess: 91%, determined by HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 70/ 30, flow rate
1.0 mL/min, T =30 °C, 254 nm ): tg = 21.03 min(major), tg = 18.14 min(minor); IR (KBr): y 3363,
2987, 924, 2227, 1750, 1724, 1600, 1518, 1461, 1342, 1267, 865, 764, 696, 588; HRMS
(FT-ICRMS) exact mass calcd for (C32H28N408)Jr requires m/z 596.1907, found m/z 596.1909.
Diethyl-1-acetyl-4'-(4-(methoxycarbonyl)phenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-p
yrrolidine]-2*,2'-dicarboxylate (7b), 117 mg (Flash column chromatography eluent, petroleum

ether/ethyl acetate = 10/1- 5/1), 93% yield, white solid, m.p. 177-179°C; [a] b =+ 185.9 (c=0.22
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in CHCls); 'H-NMR (CDCls, 400 MHz) & (ppm): 0.70-0.74 (m, 3H), 1.35-1.38 (m, 3H), 2.55 (s,
3H), 3.68-3.75 (m, 2H), 3.81-3.85 (m, 4H), 4.40-4.43 (m, 2H), 4.54 (d, J= 10.9 Hz, 1H), 5.42 (m
1H), 6.86 (d, J= 8.3 Hz, 2H), 7.27-7.32 (m, 2H), 7.50 (d, J= 7.1 Hz, 1H), 7.66 (d, J= 7.1 Hz, 2H),
7.80 (d, J= 8.1 Hz, 2H), 8.00-8.02 (m, 1H), 8.08 (d, J= 8.6 Hz, 2H); *C-NMR (CDCl;, 100 MHz)
o (ppm): 13.1, 14.0, 26.5, 52.1, 61.7, 62.1, 62.8, 63.6, 64.9, 78.0, 116.6, 123.3, 123.5, 123.9, 125.1,
126.3, 128.4, 128.7, 129.4, 129.7, 130.2, 137.0, 139.8, 147.6, 148.5, 166.3, 168.3, 169.6, 170.0,
174.4; Enantiomeric excess: 92%, determined by HPLC (Daicel Chirapak IA-H, hexane/
isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 19.39 min(major), tr = 28.15
min(minor); IR (KBr): y 3326, 3074, 2980, 2930, 1756, 1706, 1600, 1518, 1461, 1348, 1285, 865,
834, 764, 727, 588; HRMS (FT-ICRMS) exact mass calcd for (C33H31N3010)+ requires m/z
629.2009, found m/z 629.2015.
Diethyl-1-acetyl-4'-(4-bromophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
',2'-dicarboxylate (7c), 126 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 5/1), 97% yield, white solid, m.p. 188-190°C; [a] p>> = + 193.8 (c= 0.21 in CHCL);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.73 (t, J= 7.2 Hz, 3H), 1.36 (t, J= 7.2Hz, 3H), 2.55 (s, 3H),
3.67-3.73 (m, 2H), 3.80-3.85 (m, 1H), 4.36-4.45 (m, 3H), 5.29 (dd, J;= 3.4, J,= 10.5 Hz 1H), 6.64
(d, J= 8.3 Hz, 2H), 7.11 (d, J= 8.2 Hz, 2H), 7.25-7.36 (m, 2H), 7.48 (d, J= 7.4 Hz, 1H), 7.79 (d, J=
8.5 Hz, 2H), 8.05-8.09 (m, 3H); >’C-NMR (CDCls, 100 MHz) & (ppm): 13.0, 14.0, 26.5, 61.3, 62.1,
62.7, 63.8, 64.7, 77.9, 116.6, 122.6, 123.2, 123.4, 125.0, 126.3, 128.3, 129.6, 130.2, 130.6, 130.8,
131.4, 139.9, 147.5, 148.6, 168.3, 169.6, 170.0, 174.3; Enantiomeric excess: 91%, determined by
HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254
nm ): tg = 18.23 min(major), tg = 12.24 min(minor); IR (KBr): y 3363, 3074, 2980, 1750, 1724,
1600, 1512, 1461, 1342, 1273, 858, 815, 764, 696, 588; HRMS (FT-ICRMS) exact mass calcd for
(C31H28BrN308)+ requires m/z 649.1060, found m/z 649.1062.
Diethyl-1-acetyl-4'-(4-fluorophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
",2'-dicarboxylate (7d), 107 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 5/1), 91% yield, white solid, m.p. 90-92°C; [a] p> =+ 134 (c= 0.10 in CHCLy);
"H-NMR (CDCls, 400 MHz) & (ppm): 0.72 (t, J= 7.2 Hz, 3H), 1.36 (t, J= 7.2Hz, 3H), 2.54 (s, 3H),
3.68-3.73 (m, 2H), 3.80-3.85 (m, 1H), 4.39-4.46 (m, 3H), 5.25 (d, J;= 11.0 Hz 1H), 6.68-6.73 (m,
4H), 7.26-7.34 (m, 2H), 7.46-7.50 (m, 1H), 7.79 (d, J= 8.8 Hz, 1H), 8.03-8.05 (m, 1H), 8.08-8.10

(m, 2H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.5, 61.3, 62.1, 62.8, 64.0, 64.9, 77.8,
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115.3(d, J= 21.2 Hz),116.6, 123.3, 123.5, 125.1, 126.6, 127.5, 128.4, 129.6, 130.3 (d, J= 8.0 Hz),
139.9, 147.6, 148.7, 162.5 (d, J= 246.7 Hz), 168.5, 169.7, 170.1, 174.5; Enantiomeric excess: 93%,
determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
T =30 °C, 254 nm ): tg =16.23 min(major), tg =11.18 min(minor); IR (KBr): y 3376, 3074, 2987,
2937, 1750, 1719, 1600, 1518, 1461, 1348, 1273, 865, 840, 764, 696, 588; HRMS (FT-ICRMS)
exact mass calcd for (C31H28FN303)Jr requires m/z 589.1860, found m/z 589.1865.
Diethyl-1-acetyl-4'-(4-chlorophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
",2'-dicarboxylate (7e), 114 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 5/1), 94% yield, white solid, m.p. 172-174°C; [a] p> =+ 178.5 (c= 0.20 in CHCl3);
"H-NMR (CDCls, 400 MHz) & (ppm): 0.72 (t, J= 7.2 Hz, 3H), 1.36 (t, J= 7.2Hz, 3H), 2.55 (s, 3H),
3.67-3.72 (m, 2H), 3.80-3.83 (m, 1H), 4.38-4.45 (m, 3H), 5.30 (d, J;= 10.9 Hz 1H), 6.69 (d, J= 8.7
Hz, 2H), 6.95-6.97 (m, 2H), 7.26-7.34 (m, 2H), 7.46-7.50 (m, 1H), 7.79 (d, J= 8.8 Hz, 2H),
8.04-8.10 (m, 3H); “C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.6, 61.3, 62.2, 62.8, 64.0,
64.8, 78.0, 116.7, 123.3, 123.6, 125.1, 126.5, 128.4, 128.5, 129.7, 130.0, 130.3, 134.5, 140.0, 147.6,
148.5, 168.4, 169.7, 170.1, 174.5; Enantiomeric excess: 92%, determined by HPLC (Daicel
Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg =
17.59 min(major), tg = 11.76 min(minor); IR (KBr): y 3376, 2980, 2937, 1750, 1724, 1600, 1505,
1461, 1366, 1273, 858, 759, 696, 583; HRMS (FT-ICRMS) exact mass calcd for (C31H28C1N308)Jr
requires m/z 605.1565, found m/z 605.1560.
Diethyl-1-acetyl-4'-(4-methoxyphenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]
-2',2'-dicarboxylate (7f), 115 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 5/1), 94% yield, white solid, m.p. 131-134°C; [a] p>> = + 180.0 (c= 0.25 in CHCL);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.71 (t, J= 7.2 Hz, 3H), 1.36 (t, J= 7.2Hz, 3H), 2.54 (s, 3H),
3.63 (s, 3H), 3.68-3.72 (m, 2H), 3.80-3.84 (m, 1H), 4.38-4.44 (m, 3H), 5.25 (dd, J;= 3.4, J,= 10.8
Hz 1H), 6.50 (d, J= 8.7 Hz, 2H), 6.65 (d, J= 8.7 Hz, 2H), 7.26-7.32 (m, 2H), 7.47 (d, J= 7.2 Hz,
1H), 7.78 (d, J= 8.7 Hz, 2H), 8.02-8.8 (m, 3H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0,
26.5, 55.0, 61.6, 62.0, 62.7, 63.9, 65.0, 77.8, 113.6, 116.5, 123.3, 123.4, 123.9, 124.9, 126.9, 128.4,
129.4, 129.7, 140.0, 147.4, 149.1, 159.4, 168.6, 169.8, 170.2, 174.7; Enantiomeric excess: 92%,
determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
T =30 °C, 254 nm ): tg = 18.94 min(major), tg = 12.85 min(minor); IR (KBr): y 3363, 3074, 2980,

2930, 1756, 1719, 1600, 1518, 1461, 1366, 1273, 858, 834, 758, 696, 588; HRMS (FT-ICRMS)
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exact mass calcd for (Cs,H; 1N309)+ requires m/z 601.2060, found m/z 601.2059.
Diethyl-1-acetyl-5'-(4-nitrophenyl)-2-oxo0-4'-p-tolylspiro[indoline-3,3'-pyrrolidine]-2',2'-dicarb
oxylate (7g), 108 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1-
5/1), 92% yield, white solid, m.p. 83-85°C; [a] p> = + 153.0 (c= 0.10 in CHCl3); 'H-NMR (CDCls,
400 MHz) 8 (ppm): 0.71 (t, J= 7.2 Hz, 3H), 1.36 (t, J= 7.2Hz, 3H), 2.13 (s, 3H), 2.54 (s, 3H),
3.67-3.72 (m, 2H), 3.79-3.82 (m, 1H), 4.39-4.44 (m, 3H), 5.29 (d, J; = 11.0 Hz 1H), 6.62 (d, J= 8.1
Hz, 2H), 6.76 (d, J= 8.1 Hz, 2H), 7.26-7.31 (m, 2H), 7.46-7.48 (m, 1H), 7.79 (d, J= 8.8 Hz, 2H),
8.01-8.03 (m, 1H), 8.06-8.08 (m, 2H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.1, 21.0, 26.5,
61.8, 62.1, 62.7, 63.7, 65.0, 77.9, 116.5, 123.3, 123.4, 125.0, 126.9, 128.4, 128.5, 129.0, 129.4,
138.2, 140.0, 147.5, 149.1, 168.6, 169.8, 170.3, 174.7; Enantiomeric excess: 90%, determined by
HPLC (Daicel Chirapak 1-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg = 15.93 min(major), tg = 9.83 min(minor); IR (KBr): y 3363, 2987, 2924, 1750, 1719, 1600,
1518, 1461, 1342, 1280, 858, 834, 759, 701, 588; HRMS (FT-ICRMS) exact mass calcd for
(C32H31N308)Jr requires m/z 585.2111, found m/z 585.2119.
Diethyl-1-acetyl-4'-(2-fluorophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
",2'-dicarboxylate (7h), 114 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 5/1), 97% yield, white solid, m.p. 80-82°C; [a] p> =+ 27.0 (c= 0.20 in CHCl3);
"H-NMR (CDCls, 400 MHz) & (ppm): 0.73 (t, J= 7.2 Hz, 3H), 1.35 (t, J= 7.2Hz, 3H), 2.58 (s, 3H),
3.74-3.89 (m, 3H), 4.38-4.44 (q, 2H), 4.92 (d, J= 10.8 Hz, 1H), 5.46 (d, J= 10.8 Hz, 2H), 6.74-6.79
(m, 2H), 6.81-6.85 (m, 1H), 7.03-7.05 (m, 1H), 7.16-7.20 (m, 1H), 7.26-7.35 (m, 2H), 7.82 (d, J=
8.8 Hz, 2H), 8.03 (d, J= 8.0 Hz, 1H), 8.10 (d, J= 8.4 Hz, 2H); “C-NMR (CDCl;, 100 MHz) &
(ppm): 13.1, 13.9, 26.3, 54.1, 61.1, 62.7, 63.1, 63.9, 78.3, 115.5 (d, J= 22.9 Hz), 115.6, 119.5 (d, J=
13.1 Hz), 123.5, 123.6, 123.7, 124.7, 126.4, 128.4, 129.2, 129.4 (d, J= 15.8 Hz), 129.9 (d, J= 8.6
Hz), 140.0, 147.6, 148.7, 161.1 (d, J= 246.2 Hz), 168.7, 169.5, 170.4, 174.9; Enantiomeric excess:
81%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0
mL/min, T = 30 °C, 254 nm ): tg = 18.80 min(major), tg = 12.58 min(minor); IR (KBr): y 3370,
2987, 1737, 1606, 1518, 1348, 1273, 1230, 1016, 852, 752, 588; HRMS (FT-ICRMS) exact mass
calcd for (C31H28FN308)+ requires m/z 589.1860, found m/z 589.1852.
Diethyl-1-acetyl-4'-(2-chlorophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
",2'-dicarboxylate (7i), 115 mg (Flash column chromatography eluent, petroleum ether/ethyl

acetate = 15/1- 5/1), 95% yield, white solid, m.p. 82-85°C; [a] b2 =+ 144.0 (c=0.10 in CHCl;);
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'H-NMR (CDCl;, 400 MHz) & (ppm): 0.79-0.83 (m, 3H), 1.34-1.37 (m, 3H), 2.56 (s, 3H), 3.65 (brs,
1H), 3.70-3.95 (m, 2H), 4.38-4.45 (m, 3H), 5.26 (d, J= 10.8 Hz, 1H), 6.66 (d, J= 7.6 Hz, 1H), 6.79
(s, 1H), 6.90-6.98 (m, 1H), 7.07-7.08 (m, 1H), 7.26-7.29 (m, 1H), 7.39 (d, J= 8.0 Hz, 1H), 7.81 (d,
J= 8.4 Hz, 2H), 8.10-8.12 (m, 3H); "C-NMR (CDCl;, 100 MHz) & (ppm): 13.2, 14.0, 26.4, 61.3,
62.3, 63.0, 63.4, 64.6, 77.8, 117.1, 123.7, 124.2, 124.9, 125.1, 126.4, 128.5, 128.8, 128.9, 129.6,
133.7, 134.4, 135.5, 140.6, 147.7, 148.1, 168.2, 169.5, 170.0, 174.2; Enantiomeric excess: 86%,
determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
T =30 °C, 254 nm ): tg = 18.25 min(major), tg = 16.14 min(minor); IR (KBr): y 3370, 2980, 2924,
1756, 1724, 1600, 1518, 1474, 1348, 1280, 852, 752, 689, 588; HRMS (FT-ICRMS) exact mass
calcd for (C31H28C1N303)+ requires m/z 605.1565, found m/z 605.1562.
Diethyl-1-acetyl-4'-(3-chlorophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2
",2'-dicarboxylate (7j), 113 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 5/1), 93% yield, white solid, m.p. 89-91°C; [a] p> =+ 148.0 (c= 0.10 in CHCl3);
"H-NMR (CDCls, 400 MHz) & (ppm): 0.70-0.73 (m, 3H), 1.35-1.38 (m, 3H), 2.56 (s, 3H), 3.70-3.85
(m, 3H), 4.39-4.46 (m, 3H), 5.30 (d, J= 10.8 Hz, 1H), 6.64 (d, J= 8.0 Hz, 1H), 6.76 (d, J= 1.6 Hz,
1H), 6.89-6.93 (m, 1H), 7.05 (d, J= 7.6 Hz, 1H), 7.26-7.34 (m, 2H), 7.47 (d, J= 7.2 Hz, 1H),
7.80-7.83 (m, 2H), 8.03 (d, J= 8.0 Hz, 1H), 8.10 (d, J= 8.0 Hz, 2H); >*C-NMR (CDCls, 100 MHz)
d (ppm): 13.1, 14.0, 26.4, 61.5, 62.1, 62.8, 63.5, 64.9, 77.7, 116.6, 123.2, 123.6, 125.1, 126.4, 126.6,
128.4, 128.6, 128.8, 129.4, 129.7, 133.9, 134.1, 139.8, 147.6, 148.5, 168.4, 169.7, 170.1, 174.;
Enantiomeric excess: 90%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/
30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 20.74 min(major), tg = 10.80 min(minor); IR
(KBr): vy 3363, 2980, 2937, 1756, 1724, 1600, 1524, 1455, 1336, 1280, 858, 759, 696, 588; HRMS
(FT-ICRMS) exact mass calcd for (C31H28C1N3Og,)+ requires m/z 605.1565, found m/z 605.1558.
Diethyl-1-acetyl-4'-(3,4-dichlorophenyl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidin
e]-2',2'-dicarboxylate (7k), 116 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 12/1- 5/1), 91% yield, white solid, m.p. 159-160°C; [a] p>> = + 175.8 (c= 0.17 in CHCLy);
'H-NMR (CDCls, 400 MHz) & (ppm): 0.70-0.74(m, 3H), 1.34-1.38 (m, 3H), 2.56 (s, 3H), 3.71-3.83
(m, 3H), 4.38-4.42 (m, 3H), 5.24 (d, J= 10.8 Hz, 1H), 6.56-6.60 (m, 1H), 6.86 (d, J= 1.6 Hz, 1H),
7.05(d, J= 8.4 Hz, 1H), 7.30-7.37 (m, 2H), 7.46 (d, J= 7.6 Hz, 1H), 7.80 (d, J= 8.4 Hz, 2H),
8.07-8.13 (m, 3H); "C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.1, 26.6, 60.9, 62.2, 62.9, 63.9,

64.7,779, 116.8, 123.3, 123.7, 125.2, 126.1, 127.7, 129.9, 130.2, 130.7, 132.2, 132.6, 132.8, 139.9,
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147.8, 148.1, 168.3, 169.6, 170.1,. 174.3; Enantiomeric excess: 90%, determined by HPLC (Daicel
Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg =
18.81 min(major), tg = 10.94 min(minor); IR (KBr): y 3426, 2987, 2924, 1750, 1719, 1606, 1518,
1467, 1342, 1016, 858, 759, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C31H27C12N308)Jr
requires m/z 639.1175, found m/z 605.1182.

Diethyl-1-acetyl-4'-(naphthalen-2-yl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-
2',2'-dicarboxylate (71), 112 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 5/1), 90% vyield, white solid, m.p. 99-101°C; [a] o> = + 231.9 (c= 0.21 in CHCL);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.72 (t, J= 7.2 Hz, 3H), 1.38 (t, J= 7.2Hz, 3H), 2.50 (s, 3H),
3.71-3.83 (m, 3H), 4.44 (m, 2H), 4.65 (d, J= 11.2 Hz, 1H), 5.46 (d, J=11.2 Hz, 1H), 6.83 (dd, J;,=
1.6, J,= 8.4 Hz 1H), 7.29-7.38 (m, SH), 7.44 (d, J= 8.8 Hz, 1H), 7.50-7.62 (m, 3H), 7.80 (dd, J;=
2.0, J,= 6.8 Hz 2H), 7.93 (d, J= 9.2 Hz, 1H), 8.04 (dd, J,;= 2.0, J,= 6.8 Hz 2H); "C-NMR (CDCl;,
100 MHz) 6 (ppm): 13.1, 14.1, 26.5, 62.1, 62.2, 62.8, 63.9, 65.1, 78.1, 116.6, 123.4, 123.5, 125.0,
125.6, 126.4, 126.5, 126.8, 127.5, 127.7, 127.9, 128.4, 128.7, 129.2, 129.5, 132.9, 140.0, 147.5,
148.9, 168.6, 169.8, 170.1, 174.7; Enantiomeric excess: 92%, determined by HPLC (Daicel
Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg =
25.38 min(major), tg = 11.53 min(minor); IR (KBr): y 3370, 2975, 2930, 1756, 1724, 1600, 1518,
1467, 1342, 1267, 858, 752, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C35H31N308)Jr
requires m/z 621.2111, found m/z 621.2110.

Diethyl-1-acetyl-4'-(naphthalen-1-yl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-
2',2'-dicarboxylate (7m), 114 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 5/1), 92% yield, white solid, m.p. 142-144°C; [a] > = + 233.9 (c= 0.23 in CHCL);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.69 (t, J= 7.2 Hz, 3H), 1.44 (t, J= 7.2Hz, 3H), 2.06 (s, 3H),
3.79-3.84 (m, 3H), 4.51-4.53 (q, 2H), 5.49 (d, J= 10.4 Hz, 1H), 5.77 (d, J= 10.4 Hz, 1H), 6.94-7.00
(m, 2H), 7.25-7.28 (m, 3H), 7.35-7.41 (m, 2H), 7.50-7.56 (m, 2H), 7.66-7.68 (m, 1H), 7.80-7.82 (m,
2H), 7.87 (dd, J,= 3.2, J,= 6.0 Hz 2H), 7.97-8.02 (m, 3H); *C-NMR (CDCls, 100 MHz) & (ppm):
13.1, 14.1, 25.8, 54.3, 62.1, 62.8, 64.4, 64.5, 78.8, 116.3, 122.4, 123.4, 123.5, 124.1, 124.8, 125.7,
125.9, 126.5, 127.0, 127.4, 128.3, 128.8, 128.9, 129.3, 132.4, 133.7, 139.9, 147.5, 149.0, 168.8,
170.0, 170.1, 174.7; Enantiomeric excess: 98%, determined by HPLC (Daicel Chirapak IA-H,
hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 21.00 min(major), tg

= 12.26 min(minor); IR (KBr): y 3383, 3062, 2980, 2937, 1750, 1724, 1600, 1524, 1467, 1348,
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1273, 858, 777, 759, 701, 588; HRMS (FT-ICRMS) exact mass calcd for (C35H31N3Og)+ requires
m/z 621.2111, found m/z 621.2119.
Diethyl-1-acetyl-4'-(furan-2-yl)-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2*,2'-d
icarboxylate (7n), 83 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
12/1- 5/1), 74% yield, white solid, m.p. 75-77°C; [a] p> = + 86.0 (c= 0.10 in CHCI3); "H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.74 (t, J= 7.2 Hz, 3H), 1.32 (t, J= 7.2 Hz, 3H), 2.64 (s, 3H), 3.66-3.86
(m, 3H), 4.34-4.41 (m, 2H), 5.56 (d, J=10.4 Hz, 1H), 5.36 (d, J= 10.4 Hz, 1H), 5.77 (d, J= 3.2 Hz,
1H), 6.02 (dd, J,= 2.0, J,= 3.2 Hz 1H), 7.00-7.01 (m, 1H), 7.20-7.22 (m, 1H), 7.29-7.35 (m, 2H),
7.80 (d, J= 8.8 Hz, 2H), 8.11-8.15 (m, 3H); ?C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 26.6,
55.7, 62.2, 62.7, 63.1, 63.7, 78.3, 109.2, 110.3, 116.3, 123.0, 123.5, 123.6, 125.0, 126.7, 127.7,
128.3, 129.4, 139.9, 142.6, 147.3, 147.6, 148.8, 168.3, 169.4, 170.5, 174.8; Enantiomeric excess:
93%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0
mL/min, T = 30 °C, 254 nm ): tg = 16.33 min(major), tg = 10.47 min(minor); IR (KBr): vy 3363,
3119, 3081, 2980, 2937, 1750, 1600, 1518, 1461, 1342, 1273, 858, 752, 696, 588; HRMS
(FT-ICRMS) exact mass calcd for (C29H27N309)+ requires m/z 561.1747, found m/z 561.1746.
Diethyl-1-acetyl-5'-(4-nitrophenyl)-2-oxo-4'-styrylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dicarb
oxylate (70), 98 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1-
5/1), 82% yield, white solid, m.p. 71-73°C; [a] p> = + 131.2 (c= 0.16 in CHCl3); 'H-NMR (CDCls,
400 MHz) & (ppm): 0.75 (t, J= 7.1 Hz, 3H), 1.34 (t,J= 7.1 Hz, 3H), 2.61 (s, 3H), 3.66-3.70 (m, 1H),
3.81-3.92 (m, 2H), 4.35-4.40 (m, 2H), 4.90-4.95 (m, 1H), 5.37 (dd, J;= 9.6, J,= 15.6 Hz 1H), 6.17
(d, J=15.6 Hz, 1H), 6.94-6.96 (m, 2H), 7.16-7.18 (m, 3H), 7.21-7.25 (m, 1H), 7.30-7.44 (m, 3H),
7.90 (d, J= 8.8 Hz, 2H), 8.17 (d, J= 8.8 Hz, 2H), 8.28 (d, J= 8.1 Hz, 1H); >*C-NMR (CDCl;, 100
MHz) & (ppm): 13.2, 14.1, 26.6, 56.5, 60.8, 62.4, 62.7, 65.4, 78.4, 116.7, 121.2, 122.9, 123.2, 123.5,
125.4, 126.4, 126.7, 127.5, 128.3, 128.6, 129.6, 135.7, 136.5, 140.2, 148.8, 168.4, 169.6, 170.5,
174.7; Enantiomeric excess: 90%, determined by HPLC (Daicel Chirapak IA-H, hexane/
isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 17.05 min(major), t = 10.91
min(minor); IR (KBr): y3433, 2980, 2924, 1750, 1606, 1518, 1342, 1280, 1172, 1016, 852, 752,
689, 588; HRMS (FT-ICRMS) exact mass calcd for (C33H31N308)Jr requires m/z 597.2111, found
m/z 597.2114
Diethyl-1-acetyl-4'-isobutyl-5'-(4-nitrophenyl)-2-oxospiro[indoline-3,3'-pyrrolidine]-2',2'-dica

rboxylate (7p), 104 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
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15/1- 5/1), 94% vyield, Colorless oil; [a] o> = + 81.6 (c= 0.18 in CHCls); 'H-NMR (CDCl;, 400
MHz) § (ppm): 0.46 (d, J= 5.8 Hz, 3H), 0.51 (d, J= 5.8 Hz, 3H), 0.76 (t, J= 7.1 Hz, 3H), 0.80-0.82
(m, 2H), 1.20 (d, J= 6.1 Hz, 1H), 1.35 (t, J= 7.1 Hz, 3H), 2.68 (s, 3H), 3.30-3.40 (m, 1H), 3.50 (brs,
1H), 3.57-3.62 (m, 1H), 3.78-3.83 (m, 1H), 4.33-4.39 (m, 2H), 4.56 (d, J= 10.8 Hz, 1H), 7.24-7.27
(m, 2H), 7.39-7.42 (m, 1H), 8.00 (dd, J;= 1.8, J,= 6.9 Hz 2H), 8.24 (dd, J;= 1.8, J,= 6.9 Hz 2H),
8.32 (d, J= 8.2 Hz, 1H); "C-NMR (CDCls, 100 MHz) & (ppm): 13.1, 14.0, 21.7, 23.0, 25.8, 26.7,
36.8,53.4, 62.0, 62.6, 63.4, 67.5,79.2, 116.5, 123.4, 123.7, 125.4, 127.0, 127.5, 129.3, 140.3, 147.8,
149.7, 168.6, 169.9, 170.6, 175.6; Enantiomeric excess: 89%, determined by HPLC (Daicel
Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg =
14.22 min(major), tg = 8.64 min(minor); IR (KBr): y 3363, 3081, 2962, 1756, 1719, 1600, 1518,
1461, 1348, 1273, 858, 752, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C,oH33N30g)"
requires m/z 551.2268, found m/z 551.2274
Diethyl-1-acetyl-5'-(4-nitrophenyl)-2-oxo-4'-propylspiro[indoline-3,3'-pyrrolidine]-2',2'-dicarb
oxylate (7q), 101 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1-
5/1), 94% yield, white solid, m.p. 49-51°C; [a] p> = + 59.5 (c= 0.20 in CHCl;); "H-NMR (CDCl;,
400 MHz) 6 (ppm): 0.52 (t, J= 7.2 Hz, 3H), 0.77 (t, J= 7.2 Hz, 3H), 0.80-1.05 (m, 2H), 1.33-1.39
(m, 5H), 2.69 (s, 3H), 3.25-3.35 (m, 1H), 3.50-3.70 (m, 3H), 4.33-4.39 (m, 2H), 4.59 (d, J=10.4 Hz,
1H), 7.25-7.27 (m, 1H), 7.30-7.42 (m, 2H), 8.01-8.03 (m, 2H), 8.23-8.25 (m, 2H), 8.33 (d, J= 8.4
Hz, 1H); *C-NMR (CDCl;, 100 MHz) & (ppm): 13.1, 14.0, 14.2, 20.6, 26.7, 29.6, 55.6, 62.1, 62.6,
67.2,72.3,79.3, 116.5, 123.1, 123.5, 123.7, 125.2, 127.5, 129.4, 140.4, 147.8, 149.8, 168.5, 169.9,
170.6, 175.8; Enantiomeric excess: 83%, determined by HPLC (Daicel Chirapak 1-H, hexane/
isopropanol = 70/ 30, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 16.40 min(major), tr = 9.05
min(minor); IR (KBr): y 3363, 2962, 2930, 1750, 1600, 1518, 1461, 1342, 1273, 1210, 1016, 858,
752, 701, 588; HRMS (FT-ICRMS) exact mass calcd for (ngH31N308)Jr requires m/z 537.2111,
found m/z 537.2108.
Diethyl-1-acetyl-5'-isobutyl-2-ox0-4'-p-tolylspiro[indoline-3,3'-pyrrolidine]-2',2'-dicarboxylate
(7r), 92 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1- 5/1), 88%
yield, white solid, m.p. 145-147°C; [a] p>> = + 33.0 (c= 0.10 in CHCl3); 'H-NMR (CDCl;3, 400 MHz)
d (ppm): 0.70 (t, J= 7.1 Hz, 3H), 0.90 (d, J= 6.6 Hz, 6H), 1.32-1.35 (m, 4H), 1.75-1.90 (m, 2H),
2.15 (s, 3H), 2.56 (s, 3H), 2.85 (brs, 1H), 3.70-3.75 (m, 2H), 4.01 (d, J= 10.6 Hz, 1H), 4.10-4.15 (m,

1H), 4.32-4.36 (m, 2H), 6.65 (d, J= 8.1 Hz, 2H), 6.78 (d, J= 8.1 Hz, 2H), 7.18-7.23 (m, 2H), 7.50
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(dd, J,= 1.2, J,= 7.2 Hz 1H), 7.95 (dd, J,= 1.3, J,= 7.4 Hz 1H); *C-NMR (CDCls, 100 MHz) &
(ppm): 13.1, 14.0, 21.0, 31.9, 23.7, 26.1, 26.6, 44.0, 58.3, 59.7, 61.5, 62.6, 79.0, 116.1, 124.0, 124.9,
127.6, 128.3, 128.8, 129.9, 130.4, 137.5, 139.9, 168.8, 170.4, 170.8, 175.7; Enantiomeric excess:
82%, determined by HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 99/ 1, flow rate 1.0
mL/min, T = 30 °C, 254 nm ): tg = 23.57 min(major), tg = 20.32 min(minor); IR (KBr): y 3351,
3049, 2955, 1756, 1724, 1600, 1518, 1461, 1273, 1217, 846, 752, 696, 583; HRMS (FT-ICRMS)
exact mass calcd for (C29H33N3Og)+ requires m/z 520.2573, found m/z 520.2560.
Diethyl-1-acetyl-4'-(4-chlorophenyl)-5'-isobutyl-2-oxospiro[indoline-3,3'-pyrrolidine]-2*,2'-dic
arboxylate (7s), 102 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 5/1), 94% yield, white solid, m.p. 186-188°C; [a] p> = + 30.5 (c= 0.21 in CHCl3); '"H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.90 (d, J= 6.6 Hz, 6H), 1.30-1.35 (m, 4H),
1.75-1.88 (m, 2H), 2.56 (s, 3H), 2.90 (brs, 1H), 3.70-3.76 (m, 2H), 4.01 (d, J= 10.6 Hz, 1H),
4.05-4.10 (m, 1H), 4.32-4.35 (m, 2H), 6.71 (d, J= 8.5 Hz, 2H), 6.96-6.98 (m, 2H), 7.19-7.26 (m,
2H), 7.50 (dd, J,= 1.4, J,= 7.3 Hz 1H), 7.98 (dd, J;= 1.2, J,= 8.0 Hz 1H); *C-NMR (CDCl;, 100
MHz) & (ppm): 13.1, 14.0, 22.0, 23.6, 26.1, 26.6, 44.0, 58.5, 59.3, 61.6, 62.7, 79.0, 116.3, 124.0,
125.0, 127.1, 128.3, 129.1, 129.7, 132.2, 133.8, 139.9, 168.6, 170.2, 170.7, 175.4; Enantiomeric
excess: 92%, determined by HPLC (Daicel Chirapak OD-H, hexane/ isopropanol = 99/ 1, flow rate
1.0 mL/min, T = 30 °C, 254 nm ): tg =7.31 min(major), tg = 6.33 min(minor); IR (KBr): y 3351,
3068, 2962, 1750, 1694, 1600, 1474, 1280, 1217, 846, 759, 696, 583; HRMS (FT-ICRMS) exact
mass calcd for (C29H33N308)Jr requires m/z 540.2027, found m/z 540.2024.
Diethyl-1-acetyl-4'-(4-fluorophenyl)-5'-isobutyl-2-oxospiro[indoline-3,3'-pyrrolidine]-2*,2'-dic
arboxylate (7t), 93 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1-
5/1), 89% yield, white solid, m.p. 164-166°C; [a] p>° = + 27.0 (c= 0.20 in CHCl5); "H-NMR (CDCl;,
400 MHz) & (ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.89 (d, J= 6.6 Hz, 6H), 1.30-1.35 (m, 4H), 1.75-1.90
(m, 2H), 2.56 (s, 3H), 3.71-3.76 (m, 2H), 4.00-4.10 (m, 2H), 4.33-4.36 (m, 2H), 6.66-6.75 (m, 4H),
7.19-7.25 (m, 2H), 7.51 (dd, J,= 1.6, J,= 7.2 Hz 1H), 7.97 (dd, J,= 0.8, J,= 8.0 Hz 1H); >C-NMR
(CDCl3, 100 MHz) 6 (ppm): 13.1, 14.0, 22.0, 23.6, 26.1, 26.5, 44.0, 58.6, 59.2, 61.6, 62.7, 78.9,
115.0 (d, J=21.0 Hz), 116.2, 123.9, 125.0, 127.2, 129.0, 129.4, 130.0(d, J= 7.8 Hz), 139.9, 162.5
(d, J= 247.0 Hz), 168.7, 170.2, 170.7, 175.5; Enantiomeric excess: 93%, determined by HPLC
(Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ):

tr =7.17 min(major), tg = 6.30 min(minor); IR (KBr): y 3433, 2955, 2930, 1756, 1724, 1600, 1512,
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1455, 1280, 1210, 846, 752, 583; HRMS (FT-ICRMS) exact mass calcd for (C29H33N3Og)+ requires
m/z 524.2323, found m/z 524.2316.
Diethyl-1-acetyl-4'-(3-chlorophenyl)-5’-neopentyl-2-oxospiro[indoline-3,3'-pyrrolidine]-2°,2'-d
icarboxylate (7u), 104 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
20/1- 5/1), 94% yield, white solid, m.p. 109-110°C; [a]p> = + 32.0 (c= 0.10 in CHCl3); 'H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.71 (t, J= 7.1 Hz, 3H), 0.98 (s, 9H), 1.33 (t, J= 7.1 Hz, 3H), 1.39 (dd,
J1= 0.7, J,= 14.2 Hz 1H), 1.96 (dd, J;= 9.0, J,= 14.3 Hz 1H), 2.58 (s, 3H), 2.80 (s, 1H), 3.72-3.76
(m, 2H), 4.00 (d, J= 10.7 Hz, 1H), 4.07-4.09 (m, 1H), 4.32-4.36 (m, 2H), 6.62-6.63 (m, 1H),
6.80-6.81 (m, 1H), 6.89-6.93 (m, 1H), 7.02-7.03 (m, 1H), 7.21-7.26 (m, 2H), 7.51 (d, J;= 1.8, Hz
1H), 7.97 (dd, J,= 1.5, J,= 8.0 Hz 1H); “C-NMR (CDCl;, 100 MHz) & (ppm): 13.1, 14.0, 26.5,
30.0, 30.6, 48.4, 57.3, 59.8, 61.5, 62.6, 63.7, 79.3, 116.1, 123.9, 125.1, 126.5, 127.0, 128.1, 129.0,
129.2, 133.9, 135.5, 139.8, 168.6, 170.3, 170.9, 175.6; Enantiomeric excess: 88%, determined by
HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254
nm ): tg =5.75 min(major), tg = 4.86 min(minor); IR (KBr): y 3389, 3074, 2962, 1756, 1719, 1600,
1461, 1367, 1273, 759, 708, 626, 588; HRMS (FT-ICRMS) exact mass calcd for (C,oH33N3O0g)"
requires m/z 554.2184, found m/z 554.2186.
Diethyl-1-acetyl-5-fluoro-5'-isobutyl-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dica
rboxylate (8a), 91 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 15/1-
5/1), 87% yield, white solid, m.p. 150-152°C; [a] p*° = + 24.0 (c= 0.20 in CHCl5); "H-NMR (CDCl;,
400 MHz) o (ppm): 0.80 (t, J= 7.1 Hz, 3H), 0.90-0.93 (m, 6H), 1.33 (t, J= 7.1Hz, 3H), 1.38-1.42
(m, 1H), 1.70-1.75 (m, 1H), 1.90-1.95 (m, 1H), 2.55 (s, 3H), 2.85 (brs, 1H), 3.79-3.85 (q, 2H), 4.02
(d, J=10.6 Hz, 1H), 4.10-4.15 (m, 1H), 4.32-4.36 (m, 2H), 6.78-6.81 (m, 2H), 6.91-6.92 (m, 1H),
7.00-7.03 (m, 2H), 7.06-7.08 (m, 1H), 7.26-7.29 (m, 1H), 7.92 (dd, J,= 4.7 Hz, J,= 8.9 Hz 1H);
BC-NMR (CDCl3, 100 MHz) & (ppm): 13.3, 14.0, 22.0, 23.6, 26.1, 26.4, 44.0, 58.0, 60.0, 61.7, 62.8,
78.8, 111.8 (d, J=25.0 Hz), 115.2 (d, J=22.3 Hz), 117.4 (d, J= 7.8 Hz), 128.0, 128.2, 128.3, 129.5
(d, J= 8.3 Hz), 133.2, 135.9, 160.1 (d, J= 243.0 Hz), 168.5, 170.0, 170.7, 175.3; Enantiomeric
excess: 92%, determined by HPLC (Daicel Chirapak [A-H, hexane/ isopropanol = 97/ 3, flow rate
1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.51 min(major), tg = 5.37 min(minor); IR (KBr): y 3345,
3062, 2955, 1750, 1706, 1600, 1474, 1373, 1291, 827, 771, 701, 583; HRMS (FT-ICRMS) exact
mass calcd for (C29H33FN206)+ requires m/z 524.2323, found m/z 524.2328.

Diethyl-1-acetyl-5-chloro-5'-isobutyl-2-0x0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2°,2'-dica
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rboxylate (8b), 102 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 5/1), 94% yield, white solid, m.p. 163-165°C; [a] p> = + 87.0 (c= 0.20 in CHCl3); '"H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.80 (t, J= 7.1 Hz, 3H), 0.91-0.93 (m, 6H), 1.33 (t, J= 7.1Hz, 3H),
1.42-1.45 (m, 1H), 1.65-1.70 (m, 1H), 1.89-1.95 (m, 1H), 2.55 (s, 3H), 2.85 (brs, 1H), 3.81-3.86 (q,
2H), 4.00 (d, J=10.6 Hz, 1H), 4.10-4.15 (m, 1H), 4.31-4.37 (m, 2H), 6.77-6.79 (m, 2H), 7.01-7.04
(m, 2H), 7.06-7.08 (m, 1H), 7.19 (dd, J,= 2.2 Hz, J,= 8.7 Hz 1H), 7.50 (d, J= 2.2 Hz, 1H), 7.88 (d,
J= 8.7 Hz, 1H); >C-NMR (CDCls, 100 MHz) & (ppm): 13.3, 14.0, 22.1, 23.6, 26.1, 26.4, 44.1, 58.1,
60.1, 61.8, 62.8, 64.7, 78.9, 117.2, 124.2, 128.1, 128.2, 128.3, 128.8, 129.5, 130.5, 133.2, 138.3,
168.4, 170.1, 170.5, 175.5; Enantiomeric excess: 92%, determined by HPLC (Daicel Chirapak 1-H,
hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.12 min(major), tg =
5.20 min(minor); IR (KBr): y 3345, 3062, 2955, 1750, 1706, 1600, 1467, 1373, 1298, 1273, 827,
752, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C29H33C1N206)+ requires m/z 540.2027,
found m/z 540.2034.
Diethyl-1-acetyl-5'-isobutyl-5-methyl-2-ox0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dic
arboxylate (8c), 99 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
18/1- 5/1), 95% yield, white solid, m.p. 122-124°C; [a] p> = + 60.5 (c= 0.18 in CHCl3); '"H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.80 (t, J= 7.1 Hz, 3H), 0.88-0.92 (m, 6H), 1.33 (t, J= 7.1Hz, 3H),
1.38-1.45 (m, 1H), 1.67-1.72 (m, 1H), 1.90-1.95 (m, 1H), 2.38 (s, 3H), 2.55 (s, 3H), 2.90 (brs, 1H),
3.73-3.77 (m, 2H), 4.01 (d, J= 10.6 Hz, 1H), 4.10-4.13 (m, 1H), 4.32-4.36 (m, 2H), 6.75-6.77 (m,
2H), 6.97-7.05 (m, 4H), 7.30 (d, J= 1.1 Hz, 1H), 7.80 (d, J= 8.3 Hz 1H); "C-NMR (CDCls, 100
MHz) é (ppm): 13.1, 14.0, 14.1, 22.4, 22.1, 23.6, 26.1, 26.4, 44.1, 58.3, 60.1, 61.5, 62.6, 64.9, 79.0,
115.8, 124.4, 127.4, 127.8, 128.0, 128.4, 129.3, 133.7, 134.6, 137.6, 168.8, 170.2, 170.9, 175.8;
Enantiomeric excess: 93%, determined by HPLC (Daicel Chirapak 1-H, hexane/ isopropanol = 97/
3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.33 min(major), tg = 5.36 min(minor); IR (KBr):
v 3351, 3056, 2955, 1756, 1700, 1600, 1480, 1373, 1304, 1273, 827, 771, 689, 588; HRMS
(FT-ICRMS) exact mass calcd for (C30H36N206)Jr requires m/z 520.2573, found m/z 520.2568.
Diethyl-1-acetyl-5-bromo-5'-isobutyl-2-0xo0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2*-dica
rboxylate (8d), 105 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 5/1), 90% yield, white solid, m.p. 148-150°C; [a] p*> = + 76.2 (c= 0.08 in CHCl;); "H-NMR
(CDCl3, 400 MHz) 6 (ppm): 0.80 (t, J= 7.1 Hz, 3H), 0.90-0.93 (m, 6H), 1.33 (t, J= 7.1Hz, 3H),

1.40-1.45 (m, 1H), 1.70-1.75 (m, 1H), 1.90-1.95 (m, 1H), 2.55 (s, 3H), 2.90 (brs, 1H), 3.82-3.85 (m,
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2H), 3.99 (d, J=10.6 Hz, 1H), 4.10-4.15 (m, 1H), 4.31-4.36 (m, 2H), 6.77-6.79 (m, 2H), 7.01-7.04
(m, 2H), 7.06-7.08 (m, 1H), 7.34 (dd, J;= 2.1 Hz, J,= 8.7 Hz 1H), 7.63 (d, J= 2.1 Hz, 1H), 7.83 (d,
J= 8.7 Hz, 1H); C-NMR (CDCls, 100 MHz) & (ppm): 13.3, 14.0, 22.1, 23.6, 26.1, 26.5, 44.1, 58.1,
60.1, 61.8, 62.8, 64.6, 78.9, 117.6, 118.0, 127.0, 128.1, 128.2, 128.3, 129.8, 131.8, 133.2, 168.5,
170.0, 170.7, 175.3; Enantiomeric excess: 92%, determined by HPLC (Daicel Chirapak 1-H,
hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.26 min(major), tr =
5.27 min(minor); IR (KBr): y 3351, 3056, 2962, 1756, 1706, 1600, 1467, 1373, 1298, 1273, 827,
721, 696, 588; HRMS (FT-ICRMS) exact mass calcd for (C29H33BrN206)+ requires m/z 584.1522,
found m/z 584.1520.
Diethyl-1-acetyl-6-chloro-5'-isobutyl-2-0x0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2',2'-dica
rboxylate (8e), 102 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate =
15/1- 5/1), 94% yield, white solid, m.p. 123-125°C; [a] p> = + 42.0 (c= 0.10 in CHCl3); '"H-NMR
(CDCls, 400 MHz) 6 (ppm): 0.80 (t, J= 7.1 Hz, 3H), 0.91 (d, J= 6.5 Hz, 6H), 1.33 (t, J= 7.1Hz, 3H),
1.36-1.42 (m, 1H), 1.68-1.75 (m, 1H), 1.85-1.95 (m, 1H), 2.55 (s, 3H), 2.90 (brs, 1H), 3.78-3.81 (m,
2H), 4.02 (d, J=10.6 Hz, 1H), 4.15-4.20 (m, 1H), 4.31-4.37 (m, 2H), 6.77-6.79 (m, 2H), 7.00-7.04
(m, 2H), 7.06-7.08 (m, 1H), 7.18 (dd, J,= 2.0 Hz, J,= 7.9 Hz 1H), 7.44 (d, J= 8.1 Hz, 1H), 8.01 (d,
J=2.0 Hz, 1H); >C-NMR (CDCls, 100 MHz) & (ppm): 13.2, 13.7, 22.9, 23.5, 26.0, 26.3, 50.5, 58.1,
59.8, 61.6, 62.7, 64.4, 78.8, 116.6, 124.9, 126.0, 128.0, 128.1, 128.2, 133.2, 134.5, 140.5, 168.5,
170.0, 170.5, 175.2; Enantiomeric excess: 91%, determined by HPLC (Daicel Chirapak AD-H,
hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.14 min(major), tg =
6.97 min(minor); IR (KBr): y 3351, 3068, 2955, 1762, 1706, 1600, 1467, 1373, 1280, 1210, 746,
696, 613; HRMS (FT-ICRMS) exact mass calcd for (C29H33C1N206)+ requires m/z 540.2027, found
m/z  540.2021.
Diethyl-1-acetyl-5'-isobutyl-6-methyl-2-oxo0-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*,2'-dic
arboxylate (8f), 93 mg (Flash column chromatography eluent, petroleum ether/ethyl acetate = 18/1-
5/1), 89% yield, white solid, m.p. 128-130°C; [a] p>> = + 40.0 (c= 0.10 in CHCl3); '"H-NMR (CDCls,
400 MHz) & (ppm): 0.73 (t, J= 7.1 Hz, 3H), 0.88-0.91 (m, 6H), 1.30-1.40 (m, 4H), 1.70-1.75 (m,
1H), 1.85-1.90 (m, 1H), 2.30 (s, 3H), 2.54 (s, 3H), 2.90 (brs, 1H), 3.69-3.77 (m, 2H), 4.03 (d, J=
10.7 Hz, 1H), 4.15-4.20 (m, 1H), 4.32-4.35 (m, 2H), 6.77-6.79 (m, 2H), 6.97-7.01 (m, 3H),
7.04-7.06 (m, 1H), 7.35 (d, J= 7.7 Hz, 1H), 7.78 (d, J= 0.8 Hz 1H); >C-NMR (CDCls, 100 MHz) &

(ppm): 13.2, 14.0, 14.1, 21.9, 22.0, 23.6, 26.1, 26.5, 44.0, 58.3, 59.9, 61.5, 62.6, 64.7, 79.0, 116.7,
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123.7, 124.3, 125.5, 127.8, 128.0, 128.5, 133.7, 139.0, 139.9, 168.8, 170.4, 170.8, 176.0;
Enantiomeric excess: 93%, determined by HPLC (Daicel Chirapak 1-H, hexane/ isopropanol = 97/
3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 6.81 min(major), tg = 6.39 min(minor); IR (KBr):
v 3358, 3062, 2955, 1756, 1700, 1618, 1492, 1379, 1285, 1217, 809, 701, 633; HRMS (FT-ICRMYS)
exact mass calcd for (C30H36N206)+ requires m/z 520.2573, found m/z 520.2575.
Diethyl-1-acetyl-5-chloro-5'-(4-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*
,2'-dicarboxylate (8g), 110 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 5/1), 91% vyield, white solid, m.p. 78-80°C; [a] p=> = + 176.0 (c= 0.10 in CHCl3);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.79 (t, J= 7.1 Hz, 3H), 1.35 (t, J= 7.1Hz, 3H), 2.54 (s, 3H),
3.67 (brs, 1H), 3.84-3.89 (m, 2H), 4.38-4.43(m, 2H), 4.46(d, J=10.9 Hz, 1H), 5.35-5.42 (d, J= 10.9
Hz, 1H), 6.79 (d, J= 7.2 Hz, 2H), 7.00-7.04 (m, 2H), 7.07-7.09 (d, J= 7.2 Hz, 1H), 7.28-7.29 (m,
1H), 7.47 (d, J= 2.1 Hz, 1H), 7.82 (d, J= 8.7 Hz 2H), 7.95 (d, J= 8.7 Hz 1H), 8.06-8.09 (m, 2H);
BC-NMR (CDCls, 100 MHz) & (ppm): 13.2, 14.1, 26.4, 61.9, 62.3, 62.9, 63.3, 64.9, 77.8, 117.5,
123.4, 123.5, 128.3, 128.4, 128.5, 128.6, 128.8, 129.3, 130.5, 131.3, 138.3, 147.6, 148.5, 168.3,
169.6, 169.9, 174.2; Enantiomeric excess: 92%, determined by HPLC (Daicel Chirapak 1-H,
hexane/ isopropanol = 97/ 3, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 19.41 min(major), tg
= 6.20 min(minor); IR (KBr): y 3376, 3068, 2987, 2930, 1762, 1724, 1606, 1518, 1474, 1348, 1304,
858, 821, 739, 701, 608; HRMS (FT-ICRMS) exact mass calcd for (C31H28C1N3Og)+ requires m/z
605.1565, found m/z 605.1559.
Diethyl-1-acetyl-6-chloro-5'-(4-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrolidine]-2*
,2'-dicarboxylate (8h), 104 mg (Flash column chromatography eluent, petroleum ether/ethyl
acetate = 15/1- 5/1), 86% yield white solid, m.p. 97-99°C; [a] p* = + 156.0 (c= 0.10 in CHC3l);
'H-NMR (CDCl;, 400 MHz) & (ppm): 0.80 (t, J= 7.2 Hz, 3H), 1.35 (t, J= 7.1Hz, 3H), 2.54 (s, 3H),
3.60 (brs, 1H), 3.75-3.90 (m, 2H), 4.38-4.42 (m, 2H), 4.46 (d, J= 10.8 Hz, 1H), 5.30 (d, J= 10.8 Hz,
1H), 6.76-6.78 (m, 2H), 7.00-7.04 (m, 2H), 7.08-7.10 (m, 1H), 7.25-7.27 (m, 1H), 7.39-7.41 (d, J=
8.0 Hz, 1H), 7.80 (dd, J;= 2.0 Hz, J,= 6.8 Hz 2H), 8.08 (m, 3H); >*C-NMR (CDCl;, 100 MHz) &
(ppm): 13.2, 14.0, 26.4, 61.8, 62.3, 62.9, 63.5, 64.8, 77.9, 117.0, 123.5, 124.2, 125.0, 125.3, 128.4,
128.5, 128.7, 131.4, 135.2, 140.7, 147.6, 148.6, 168.4, 169.6, 170.0, 174.4; Enantiomeric excess:
91%, determined by HPLC (Daicel Chirapak AD-H, hexane/ isopropanol = 85/ 15, flow rate 1.0
mL/min, T =30 °C, 254 nm ): tg = 13.77 min(major), tg = 8.94 min(minor); IR (KBr): y 3433, 3074,

2975, 2924, 1756, 1731, 1600, 1518, 1342, 1291, 852, 746, 701, 613; HRMS (FT-ICRMS) exact
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mass calcd for (C31H28C1N3Og,)+ requires m/z 605.1565, found m/z 605.1571.
Diethyl-1-acetyl-6-chloro-4'-(3-chlorophenyl)-5-fluoro-5'-isobutyl-2-oxospiro[indoline-3,3"-pyr
rolidine]-2",2'-dicarboxylate (8i), 87 mg (Flash column chromatography eluent, petroleum
ether/ethyl acetate = 20/1- 5/1), 73% yield, white solid, m.p. 102-104°C; [a] p>> = + 41.0 (¢= 0.10 in
CHCls); 'H-NMR (CDCls, 400 MHz) & (ppm): 0.89 (t, J= 7.1 Hz, 3H), 0.93 (m, 6H), 1.33 (t,J="7.1
Hz, 3H), 1.42-1.47 (m, 1H), 1.60-1.70 (m, 1H), 1.92-1.97 (m, 1H), 2.57 (s, 3H), 2.80 (brs, 1H),
3.85-3.90 (q, 2H), 3.96 (d, J= 10.4 Hz, 1H), 4.03-4.05 (m, 1H), 4.31-4.36 (m, 2H), 6.65 (d, J= 7.8
Hz, 1H), 6.85 (s, 1H), 7.96-7.00 (m, 1H), 7.08-7.11(m, 1H), 7.35 (d, J= 8.2 Hz, 1H), 8.12 (d, J= 6.8
Hz 1H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.4, 13.9, 22.0, 23.5, 26.1, 26.3, 43.9, 57.9, 59.2,
61.9, 62.9, 64.3, 78.7, 112.6 (d, J= 24.7 Hz), 118.4, 121.2 (d, J= 18.3 Hz), 125.8, 127.4 (d, J= 7.2
Hz), 128.4, 128.8, 129.6, 134.3, 135.3, 136.1, 155.5 (d, J= 246.0 Hz), 168.0, 169.8, 170.4, 174.6.
Enantiomeric excess: 86%, determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 97/
3, flow rate 1.0 mL/min, T = 30 °C, 254 nm ): tg = 5.88 min(major), tg = 4.47 min(minor); IR (KBr):
v 3351, 3131, 2962, 1756, 1713, 1600, 1467, 1373, 1280, 1223, 883, 789, 689, 620; HRMS
(FT-ICRMS) exact mass calcd for (C29H31C12FN206)+ requires m/z 592.1543, found m/z 605.1551.
Diethyl-1-acetyl-6-chloro-4'-(3-chlorophenyl)-5-fluoro-5'-neopentyl-2-oxospiro[indoline-3,3'-p
yrrolidine]-2',2'-dicarboxylate (8j), 97 mg (Flash column chromatography eluent, petroleum
ether/ethyl acetate = 20/1- 5/1), 80% yield, white solid, m.p. 120-122°C; [a] p>> = + 50.4 (c= 0.24 in
CHCl;); 'H-NMR (CDCls;, 400 MHz) & (ppm): 0.88 (t, J= 7.2 Hz, 3H), 0.98 (s, 9H), 1.32 (t, J=
7.1Hz, 3H), 1.31 (d, J= 14.0 Hz, 1H), 2.00 (dd, J,= 8.94, J,= 14.0 Hz 1H), 2.57 (s, 3H), 2.58 (brs,
1H), 3.84-3.90 (q, 2H), 3.95 (d, J=10.7 Hz, 1H), 4.01-4.05 (m, 1H), 4.31-4.36 (m, 2H), 6.64 (d, J=
7.8 Hz, 1H), 6.85-6.86 (m, 1H), 6.96-7.00 (m, 1H), 7.08-7.11 (m, 1H), 7.37 (d, J= 8.2 Hz, 1H), 8.13
(d, J= 6.6 Hz, 1H); *C-NMR (CDCls, 100 MHz) & (ppm): 13.4, 13.9, 26.3, 30.0, 30.6, 48.4, 56.8,
59.5,61.8,62.9, 63.4,79.2,112.6 (d, J= 24.7 Hz), 118.4, 121.1 (d, J= 18.4 Hz), 126.0, 127.5 (d, J=
7.2 Hz), 128.4, 129.0, 129.6 134. 3, 134.9, 136.1 (d, J= 2.9 Hz), 155.5 (d, J= 246.0 Hz), 168.0,
169.8, 170.6, 174.7; Enantiomeric excess: 88%, determined by HPLC (Daicel Chirapak [A-H,
hexane/ isopropanol = 98/ 2, flow rate 1.0 mL/min, T =30 °C, 254 nm ): tg = 5.25 min(major), tg =
4.25 min(minor); IR (KBr): v 3389, 3131, 2962, 1756, 1731, 1600, 1467, 1367, 1298, 1223, 784,
708, 613; HRMS (FT-ICRMS) exact mass calcd for (C31H26C12FN308)+ requires m/z 606.1700,
found m/z. 606.1696.

Diethyl-1-acetyl-6-chloro-5-fluoro-5'-(4-nitrophenyl)-2-oxo-4'-phenylspiro[indoline-3,3'-pyrrol
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idine]-2',2'-dicarboxylate (8k), 114 mg (Flash column chromatography eluent, petroleum
ether/ethyl acetate = 18/1- 5/1), 91% yield, white solid, m.p. 135-137°C; [a] p> = + 146.0 (c= 0.10
in CHCl3); '"H-NMR (CDCls, 400 MHz) & (ppm): 0.86 (t, J= 7.2 Hz, 3H), 1.35 (t, J= 7.1Hz, 3H),
2.54 (s, 3H), 3.58 (brs, 1H), 3.83-3.96 (m, 2H), 4.37-4.43 (m, 2H), 4.47 (d, J= 10.8 Hz, 1H), 5.29 (d,
J=10.8 Hz, 1H), 6.80-6.82 (m, 2H), 7.03-7.07 (m, 2H), 7.10-7.12 (m, 1H), 7.32 (d, J= 8.4 Hz, 1H),
7.80-7.83 (m, 2H), 8.02-8.11 (m, 2H), 8.16 (d J= 6.8 Hz 1H); *C-NMR (CDCl;, 100 MHz) §
(ppm): 13.3, 14.0, 26.3, 61.6, 62.4, 63.0, 63.2, 64.8, 77.9, 112.1(d J= 24.0 Hz), 118.7, 121.6 (d J=
18.0 Hz), 123.6, 127.0 (d J= 7.0 Hz), 128.4, 128.5, 128.6, 128.8, 131.2, 136.2, 147.7, 148.1, 155.5
(d J= 246.0 Hz), 168.1, 169.5, 169.8, 174.0; Enantiomeric excess: 89%, determined by HPLC
(Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min, T = 30 °C, 254 nm ):
tr = 17.98 min(major), tg = 5.89 min(minor); IR (KBr): y 3383, 3125, 2980, 1756, 1731, 1600, 1524,
1480, 1342, 1285, 1229, 858, 701, 613; HRMS (FT-ICRMS) exact mass calcd for
(C31H27CIFN3Og)+ requires m/z 623.1471, found m/z 623.1467.
Diethyl-1-acetyl-6-chloro-4'-(3-chlorophenyl)-5-fluoro-5'-(4-nitrophenyl)-2-oxospiro[indoline-
3,3"-pyrrolidine]-2',2'-dicarboxylate (8l), 124mg (Flash column chromatography ecluent,
petroleum ether/ethyl acetate = 18/1- 5/1), 94% yield, white solid, m.p. 71-73°C; [a] p>> = + 144.6
(c= 0.15 in CHCls); '"H-NMR (CDCls, 400 MHz) & (ppm): 0.87 (t, J= 7.2 Hz, 3H), 1.35 (t, J=
7.1Hz, 3H), 2.57 (s, 3H), 3.57 (brs, 1H), 3.84-3.96 (m, 2H), 4.37-4.45 (m, 3H), 5.24 (d, J= 10.8 Hz,
1H), 6.70 (d, J= 8.0 Hz, 1H), 6.82-6.83 (m, 1H), 6.98-7.02 (m, 1H), 7.09-7.12 (m, 1H), 7.31 (d, J=
8.0 Hz, 1H), 7.82-7.84 (m, 2H), 8.11-8.13 (m, 2H), 8.19 (d J= 6.8 Hz 1H); "C-NMR (CDCls, 100
MHz) é (ppm): 13.3, 14.0, 26.3, 61.0, 62.5, 63.1, 64.6, 77.9, 112.0 (d J=24.0 Hz), 118.8, 121.9 (d
J=19.0 Hz), 123.7, 126.1, 126.5 (d J= 7.0 Hz), 128.5, 128.9, 129.0, 129.8, 133.4, 134.5, 136.1,
147.6, 147.8, 155.5 (d J= 247.0 Hz), 168.0, 169.4, 169.8, 173.8; Enantiomeric excess: 87%,
determined by HPLC (Daicel Chirapak IA-H, hexane/ isopropanol = 70/ 30, flow rate 1.0 mL/min,
T =30 °C, 254 nm ): tg = 20.63 min(major), tg = 5.56 min(minor); IR (KBr): y 3426, 3131, 3026,
2987, 2937, 1756, 1719, 1600, 1518, 1480, 1342, 1285, 1229, 852, 701, 608; HRMS (FT-ICRMS)
exact mass calcd for (C31H26C12FN308)+ requires m/z 657.1081, found m/z.657.1081.

Reference:
(1) (a) Milanesio, M.; Viterbo, D.; Albini, A.; Fasani, E.; Bianchi, R.; Barzaghi, M. J. Org. Chem.

2000, 65, 3416. b) Ding, K.; Wang, G.; Deschamps, J. R.; Parrish, D. A.; Wang, S. Tetrahedron.
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Lett. 2005, 46, 5949.

(2) (a) Simonsen, K. B.; Gothelf, K. V.; Jargensen, K. A. J. Org. Chem. 1998, 63, 7536. (b) Wipf, P.;
Jung, J. K. J. Org. Chem. 2000, 65, 6319. (¢) Storer, R. 1.; Carrera, D. E.; Ni, Y.; MacMillan, D.
W. C. J. Am. Chem. Soc. 2006, 128, 84. (d) Reuping, M.; Sugiono, E.; Azap, C.; Theissmann, T.;
Bolte, M. Org. Lett. 2005, 7, 378. (¢) Hoffman, S.; Seayad, A. M.; List, B. Angew. Chem.Int. Ed.
2005, 44, 7424.
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Selected NMR and HPL.C Spectra

canon " in
nEeEn “ s
e < =
cheiinie - 7
&ﬁp
o "OH
rutJ — a.
ﬁgo('ﬁ"
B
ol il |
! T —— T T T
9 8 ¥ 6 5 4 3 2 1 ppm
HOMALACTNMANMOR~NMOS
VA D ANOO O N A TNO A~ O MNHO 0 ® Current
SR ol ad s Al d O NS ® NAME
NN 000 0000w T+ e e n e
e R R R R RS YRR PR N i Qoa oo oo oomiass
B R R I T k[ o e e e o TMmAmmmm PROCHO
F2 - Ac
pate_
Time
INSTRUM
PROBHD
PULPR
™
SOLVENT
NS
bs
o FPIDRES
AQ
Oﬂ? oy
o” ToH i
DE
TE
D1
di1
TDO

T T T T T
180 160 140 120 100 80 60 40

S-29

F2 - Pry
81

sF
WDH

Curzent Daca Paramecers

A 105008 cxh- CobMacat

EXFHO 1

FROCHO 1

F2 - Acquisition Parameters

Date_ 20080821
15.29

INSTHUM avisn
‘P

D 5 rm BBO DB-1K
2930
65516
SOLVENT BHZ0.
m H
Fl
Sui B012.820 He
FIDRES 0.122266 Hz
A0 4.0832586 gec
56
oW 62,400 usec
DE .00 uses
TE 300.8 K
oL 2.00000000 sec
TH0 1

12.20 usec
a8

400.1328009 Wiz

F2 . Processing paramet
51

65536
5F 400.1300001 MHe
WD no
58 o
L .00 He
=] 3
FC 1.00

Data Parameters
105L09-cxh- 09bNacat
2

1

quisitisn Parameters
20050521

avaono

5 mm BBO BB-1H
agdc

32768

DMSD

1024

4
30303.031 Hx
0.924775 Hz
0.5407385 sec

16184
16.500 usec
30.00 usec

300,
2.00000000 sec
0.03000000 sec

1

CHANNEL £1

13C
12.40 usec
dn

100.6226678 Mz

CHANNEL £2 swsmmmss
waltzlé
1H

BO.0D usec
16.33 dB

0.00
400.1320007 MEZ
ocessing parameters

131072
100.6126208 MHz
B
[
2.00 Hz
[3

2.00



NGy

NH
COuEt

COLE

& o7

M
AL

Current Data Parameters
HAME

OSLOY-cxn- GBIZ04-Tp
1

EXFNO

PROCND 1

F2 - Acquisition Parameters
Date_ 20030226
Tima

1 avaon
FROBHD 5 mm BBO BB-1H
FULPROG 2310

™ 65516
SOLVENT coClLa

NS ]

o3 2
TWH B012.830 He
FPIDRES 0.122266 Wz
Al 4.0B95506 mec
RG 4

oW 62.400 usec
oe £.00 unec
TE 1300.0

D1 2.00000000 sec
™0 1

saassmns CHANNEL
wueL

I sssnssns

10.70 usec
dB

-1,
SFOL 400, 1320008 MHz

FZ - Proceasing paraneters

aF 4001300053 MHz
WOK o
=58 o
LB 0.00 Hz
o8 a
rC 1.00

——174.79
Lt
=

T

COLEL
COLEL
d

AC

R Ly

T T T T T T
190 180 170 160 150 140

T
130

120

110

100 90 a0 To &0

S-30

Time

INSTRUM

PROBHD

PULPROG

™
SOLVENT
HE

s
BWH
FIDRES

305

avaog

5 mm BBO BB-1H

4
30303.031
0.924775
0.5407385
16384
16.500
30.00
299.9
2,00000000
0.03000000
1

F2 - Roquisition Parameters
Date_ 20090

e
bttt = = Current Data Parameters
REe 2 = BAME 105L0%-cxh-061204-7p
i ~ - EXPRC 2
\ / PROCNO 1

Hz
Hz
Bec

usec
uses
¥
Bec
mec

susassss CHANNEL f]l ssssssss
HUC1

13ic

Pl #.40 usec
PL1 ©.00 dB
SFOL 100.6226678 MHz
mmzssmss CHANNEL £2 s=ssssss
CEDPRG2 waltzl6
HUC2 1H
FCED2 B0.00 usec
PL12 16.47 dB
PLZ -1.00 dB
5FO2 400.1320007 MHz
F2 - Processing paramgters
51 131072

SF 100.6127650 MHz
WOW EM

588 o

LB 2.00 Hz
G o

PC 2.00



ppn

B R = L VI~ I I Ry Y
Ao B MEBEMOOMmO =Y S5 ae
NS BN AN mANAGSER
M EIOE = DB S M A= MM e 0D
GHO@NI NN NN MUNS OO oD Do o
L N hn—..-...»..n...-..»-.m._lr_.mmm.nm

/

W/ B

Moo e
COLEt
= o)

—
h—

4.36523
4 34742
432981
4 (19935
4. 07612
4.01513
3.98815
3 76300

%

3.74512
3.73813
-3, 72134

/
\
\

= o - T @
JELZENEREERLRS
mEBSRNLANSEEEmo
FiRaR R S R
AEmommTEmmm M
B e e S

0.73332
51

0. 718
-0 69765

T™—0.0onoo

Current Usta Paraseters
g

105 05-c 400812046

4

|integral

) 1
noC 1

F2 - tcouisitaon Faraveters
Date 20080115
el 17.5%
ISR BedDE
BROMG 5w B8O BB-1M
LT 0¥

o B8535
SOUVENT i3

" 8

% i
G B2 620wy
FIORES 0 13EIEE He
0 4 0BULSEE sac
L 08

Ll 62 400 usec
bE .00 usec
T 008

] 2.00000000 see
uCREST £.00000000 s
uCuE 9,01500000 sec

wo CHMREL 1] sessenes
™

12.20 usec

.08 08

2001328009 Wiz

Frotessing parasetery
BUS3E

01300062 Wiz
e

0l
0.00 Wy
Ll
(R

O APMT ppajem
17172246 by fem

{ \J I\ I
al @ f e nlo| (@ (2
c| hjm = |= ool = (@
ol bt =3 o - o ol |m
=1 =115 B| S =1 b I
= o '_i'“ - = 7, -] "‘_"‘ o] |
T T T 1 y T ' T v ] T 1
9 8 6 5 3 1 b e
enoo maEmmAnon S OE o
Wi, b gt prncdade ey %32 R2&h8R 2 238 85 Current Data Parameters
CRRS AARAALRNEARS areE mrder w© Sedid  we NAME 105L05-cxh0B1204 -6
aRaa b e e - Ferr 2BBah 7 mAN gy EXEND H
AN V4 WAL N :
F2 - Acquisition Parameters
Date_ 20090225
Time 13.21
INSTRUM av4on
PROBHI 5 mm BBO BB-1H
FULFROG zgdc
™ 32768
SOLVENT CDC13
@l NS 1024
DS 4
SWH 30303.031 Hz
FIDRES 0.924775 Hz
MH AQ ©.5407385 sec
CO2Et RG 16384
oW 16.500 usec
DE 30.00 usec
TRt TE 299.9 K
(@] Dl 2.00000000 see
di1 0.03000000 sec
N DO 1
.
Ac s=mzsmms CHANNEL {1 s==szses
HuC1 13C
Fl 9.40 usec
BL1 0.00 dB
sFO1 100.6226676 MHEZ
m=msssss CHANMEL £2 ssmemsm=s
CPOPRGZ waltzlé
wic2 10
PCPD2 80.00 usec
PL12 16.47 dB
PL2 -1.00 dB
8FO2 400.1320007 MHz
FZ - Processing parameters
81 1072
5F 100.6127625 MHz
WOH EM
588 o
LB 2.00 Hz
GB o
BC 2.00
L ML AL
T T T T T T T T T T T T T T T T T T T
1s0 180 170 160 150 140 130 120 110 100 S0 80 7@ 60 S0 40 30 20 10 ppm

S-31



180 130 130 110 100 S0 &0 70 0

S-32

YosgesE cEasE et Bats ekt
R R e N e R W ay; Sree el
BELALLeRUER L RSN RR2sS ERER g u
£ FEIEERLSSRYBRRLGRRERR BARS g :
§ R e mbidech e b b R i e b
! J L L1 J F# - Bcguinitian Paraselers
%%'k‘%y%% %\ 1/ it
T I
NS TR wrADD
PROGHD % e BOO B 1M
L 1930
o wa
SOLVENT = 3% ]
1]
H
e 8oL B0 W
TIDMS 013226 Wz
“ 4. DEHE sec
Fh MH m 95
™ 62800 viae
COOEt o B89 wiee
i
COOEt L] 2 00030000 set
o] WEST  0.00020000 skt
L) 0 91503008 set
&
y CHAMMEL 11 sesssses
AC
1220 waet
500 a8
00 1326009 Wy
TE - Processisg peressters
51 B3
F 10, 100087
o ™
8 o
8 000
] o
" ro
o8 slat pacsmtters
o5 cn
oo on
10.000 e
1.3
2300 nom
12004 Hr
v 54234 cansen
HICH 17172248 Mefom
| .
o) [l (mfmlale mem o e
s (mlelinls et El e B 3
2| (25858 28 2 g\ g% 72
e I B ] e i I 5 i O s s I
¥ T v loupfoelmil —— T Jleelmlep o I k H f I
npm 9 8 T b 5 4 E) 2 1 o
e B -tdhgatied
2 FR5E - - - -
e P e i e IYAR G8ASA B SIRE =23 Current Data Parameters
a858NRESD forg dodsn ¢ s858 =4 By OARCRIRIs
\\\W/ WA [\ % ;
F2 - Acquisition Parameters
Date_ 20090225
Time 17.52
INSTRUM aviog
PROBHD & mm BBO BB-1H
PULPROG zgdc
32768
SOLVENT cocla
ws 1024
Ph MNH gslm 30303 0]: Hz
COOE FIDRES 0.924775 Hz
COOEt RO 0.5407388
RG 16384
9] oW 16.500 usec
N DE 30.00 usec
s TE 300.0 K
A o1 2.00000000 sec
C d11 £.03000000 sec
™00 1

100,6226678 Mz

sessmmss CHANNEL £2 swwsmsms

CFOPRG2
HuCz
PCPD2
PL12
PLZ
P02

walezlé

-1.00 dB
400.1320007 MHz

F2 - Processing parameters
T 131072

100.6127610 MHz
EM
0
2.00 Hz
0
2.00



—-o o

= 0o TN MNP T A M T O TN T AR T OO N w0 D T4 O oo
R e R R - et b e da el g b daivdrdnfuledifabelr+ B Current Data Parameters
et e A e L L L EEE L LSRR LR R E S b b i =28 Er i i
e o el T T T o L S sa ;.xtm 1
Date 50226
Tima~ a5
IHSTRUM avio0
PROBMD & mm BBO BB-1H
BULPROG 2530
fofl] ™ £553s
SOLVENT cocl)
NE 8
D8 i
SWH 8012.820 He
FIDRES 0.132266 Mz
4.08B95585 sec
2
52,400 usec
.00 usec
00,0 &
NH 2.00000000 Bec
COOEt 1
F COOE: = CHANWEL £1 Fazerenn
O 10.70 usec
-1l00
ol M 4001328009 MMz
B
2 - Procesping paramste:
Ac 5 e
S§F 400, 1100066 MHz
oM B
558 ]
8 0.00 Kz
A
o 1.00
A
wledled] (el lniled leil el e Ll Ll 3
T T T T T T T T
9 8 7 6 5 4 3 2 ppm
CHER AN ANN N OOV ANTO
CHONAENACNNOONTOODONFNOHNOOEMNGE T O 2] o Current Data Parameters
v T T T e e Bl e a2 m oM HAME 105003 cxh- 1205-4p
TN DOV TR LA BBOOE M AADONN = 5 1 o o o2 s s s s 3 . . EXPND
£ A0 DD U 0 S ) ) 00 08 0 O O O B O O e B e e D ) o o e wm
el el R s N e e e R B I I B I B [ B B A N S S iy, R T- T - - o ot ]
P2 - Acquisition Parameters
Date_ 20030305
Time 5.45
INSTRUM avaoo
PROBHD 5 mm BBO BB-1H
PULPROG
32768
SOLVENT cocla
| 65 1624
B8 4
SWH 30303.031 Hz
FIDRES 0.924775 Hz
AQ 0.5407385 sec
RG 6384
H o 16.500 usac
BE 10.00 ugec
COCE TE 1
D1 2.00000000 sec
F COOE dil 0.03000000 sec
0] 00 1
cl N Lot ——
P 13¢
Ac 3.40 usec
0.00 dB
100.6226678 MHz
mamsssss CHANNEL f2 =smsss.
| CPDPRGZ waltzlé
Nz 1K
| PCEDZ 80.00 usec
PL1Z 16.47 dB
PL2 ~1.00 dB
| sFoz 400,1320007 MHz
72 - Processing pll'lwl‘a{!
SF 100. 511151' MHz
WDW
558
Le 2.00 Hx
GB
PC 2.00
T T T T T T T T T L
180 160 l40 120 100 80 60 40 20 ppm .

S-33



pom

N O @M O D O N O NN OO TONOMN TN YT OO M ON OO N NN AT MO Current Data Parameters
B A~ N NN O DBN T TM =M @D TN M DN+ P D00 w4 OO D e OO O NAME AG8LAS -cxh- 11202
B A B e e R e e —F i A Y R R v S X0 i
I'"l"l'"#‘“l"\l"‘!“l‘“-l‘“-f“-r‘-r"-r‘-r‘-r‘-r‘-“-r‘*l"‘!“l“l“P‘\DW\D\«D\OW‘HW?V‘\f‘d“u‘fﬁ'mmﬂmNN-—i-—iﬂﬁﬂﬁﬂaDDED 1

WM M%) / \5/// W/ ;:’;::-’“"““'“:nsggﬁ';""

INSTRUM aveon
FROBMD = & mm BEO BR-1H
PULTROG 2930
£ 55536
Cl sauvan cocia
8 us a
L 2
SuH #012.820 HE
FIDRES 0122266 HE
b 4.0895586 sec
RG 64
oW 62,400 usec
LE €.00 usec
1E 300.0 K
MH oL 2.00000000 soc
Fh ™0 1

COoE
COOEt ey
o]

= CHANNEL f1 mssesmwms

P1 1020 it
PLY
] SOl g0, uenon m:
) P2 - Processing parsmeters
AC st 65536
sF 404,1300082 HHz
oW no
£68 o
8 .00 Hz
a o
L 1.00

ol

e N
bt b 1] - - == - - M
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
o P R - SR ] o Ierrenl DELa Paramelery
" GzEEEHSER ia g% e R
5 B SRR D NN e, ow =m P 1
L \ LA \ 1 2 + deouinition Parasttery
) . Iste. 20090304
'|fl Tame 5.04
06 s awadn
5 e B30 810
PGS 2
] 2768
] SOLvENT b ]
cl - o4
s
| s 30303.031 b
T1eREs 032477 W
i & 5401305 sec
- L] 14384
™ 16,500 waec
® .00 e
1 0.0 K
MNH n 2.00000000 3¢
Fh a1 1.03000600 36
1

COOE 08
COCE
0]

Ac

L 42 srsnnran

croenGY waltae

EY
o 100 s:zrn:r iy
ow

558 %

LB 200
) o

L 0

10 W D101 BATASELEFD
o 4,00

1 .
180 160 140 120 100

S-34



g fRzrsaesss
- roos Current Data Far
a nNeaeEa0o0 HAME maw)-nmn;:;;u-w
e meHoOCOoOOOoGS oot X
PROCND 1
Fi - Aoquisition Parameters
\ \ Date_ 20090521
Time 17.18
THETRI avdng
FROSHD & mm BBO EB-1H
PULPROG 910
OQN 5 68516
SOLVENT
HE
oS E
sWE BO12.830 Ma
FIGRES 0.132166 He
A 4. DALSHE mac
RQ 58
o 62.400 usac
LE .00 uses
TE 3000 K
o1 200000000 sec
MNH T i
Fh CO0OCH CHAKNEL £1
3 o
Flh 12,20 uses
0.00 dB
9] 400.1328009 MMz
& Fi - Processing paramer
&1 36
| SF 400, 13060100 Mtz
Ac W no
= &
Hr 9.00 He
aB
e 1.00
| I A
3 [FEeE -1
f-: Ll P P e - § ag
T T T T T T T T T ) LTy
9 & T 6 5 4 3 2 1 ppm
. amee smaa
s A r e Current Cata Varamets
ErP 2 s 100100 mehi]
- a A o
[ f J
I « Acguisition W e
Date_ 20
Time
TRETRUM
PROBHD 5 e BB D= 0N
PULPROS
™ byl ]
BOLVENT o1y
=3 - |
og 4
s 10193038 M
¥IUNES 8, ¥34778 K
MH M 0. 5407385 sec
G 1€
Fh CO0OCH o™ 14,300 usec
3 o 1888 usec
Ph T 00,0 K
O m 3.00000000 aes
413 @ 02090000 aec
N OO L
) snnmmnne CHANNEL I1 ssmsssss
AC e e
71
ma 2.00 48
area 100, GIT6GTH Wiz
- was CHARNEL 12 wessnnns
CPOPRO walesii
wcz ]
RO B0.00 udes
Flla B6.47 iR
FL2 ~1.00 4B
5703 SO0 1320007 MRz
Pl - Proceswsing paraneters
SI 333872
aF A99 S13TEOS MO
L) [+ ]
EER 0
LB 2.00 M
o ]
‘ I | {3+ 2.99
: Pl oM .
7 T T T v T T v T v T T T r
H W0 ¥TR 4@ 188 ifee 130 130 110 Am g L] " Es w e 1] R 113 2

S-35



I o e oo ~ I L Grend Dite Poesnt
SRR e I e P SEESSRAS BD ax e
" } SBmng SEYSSRNs 22 = ,
n B N e N P St N g oy REIRSENR 88 o :
8 i v PR iR e i i R b g e i et SSEEgS38 88
/ Nr/ V v oo ot
H
O
®
"
3
i
-
¥
Br s
NH "
Fee
COOE SR S
COOE bt h
L W e
O oy &80 ab
% So s me
\ 72 - precessang parsmiery
AC t 3.
¥ 1081300002 wir
- P
. L]
. o0
F s
L 540
o
a b ca
o 3.5 oo
i 0540 bea
L] 500 e
> "5%0 pia
H i
e BLaza1? pomven
M 171 THE e
15 = A [ @ o e & % oo
= 4 s g o zla s 5 g
B g &l |5 E s 158 SJ g 4
H o S 3 K 2l i 5 .
' ' 1 1 ” T v T 1 X  E— = —T
pom k] L T 6 5 d a 1 a
o nt Oata Farsseters
oo T A R e = i 1) PR o@D @@ za i3 it 1N
. B3%% ZRNCBEREASSSRESR SRABEERESR g8 E8 e e
S ZSRES ??ﬂﬁ%ﬁ%ﬂﬁﬂﬂﬂm@g RRRREGDREE an ] o] 3
e F2 - ACOUISILION Farsseters
W/ NSNS A\ i
Time 16.20
INGTRL avd00
ROBG 5 e B0 FB-1H
LI Ig0e
(O] 1 12768
SOLVEMT [k}
L3 1024
s 4
T 30303 031 W2
FI0RES 0. G2a11S W
“ 0.540735% sec
B £-) 16354
I e
H o
TE
COOE "
a1
CODE nesest
O NCwA
N smsnsses CHAMMEL f] s=msmses
. act 130
A L] 1240 user
C Al 2.00 o0
o 100 6226578 WHr
izl
w2 1H
AcPO2 B0.00 uswc
"z 0.00 28
LEH] 16,33 ol
e 8001320007 M2
F2 = Processing parameters
a1 13072
E3 100 127708 iz
W (1]
550 ]
LB 2.00 Wy
E ] L]
L4 2.00
10 MR plot parameters
(=3 24.00 cw
(23 0.00 cm
e 200.000 pom
1 0122 55 M
o =5.000 pom
Fa ~503.06 w1
l Baim B.54167 poafcm
L= B0 ADDTE Hyfom
e T AT o o T e ot A T
pom 180 160 140 120 100 BD 20 o

S-36



- e = u :..mmnmm
R R R T b PR E PR DT g28B2LET O R
& gERARE AN B e PR E RS EHE BRSNS ENNER 2R Y sESEERCH g2 G
& EEC83REaRSTAREREgERERERTE0T S80S 883 BBANERSE & e §
“”””'"Q’WWWW“ W/"RW T
COOEt
"
Ac F2 - Precessing parameters
s
o 8001300054 W
Ll o
SSB o
] 0.0
- o
= 100
10 M plot paraseters
o ]
o 0.00 cn
F1p 10000 pon
L:l 400830 1
2 5. 300 pom
2 “120.04 W
P 0.2 pomica
L] 171 TRE Wite
z zlzi2) (B2lE6|8E s 2 [zls = 3 z
& el e el o] R i B 2 = kb ~ 5 =
g B ] 2 =|8 B 5 2 =
£ LS B ES =] | rufeg - == | $u Lo R Lt PR . . - m -
[ — = N T La T 5 | Y ) B =T T
pom L] 8 7 3 5 a 3 H 1 0
oMo NM@WENED TSN n ~momu@ e o = 0. Corrint Duts Parameters
e Samid SRS EYRYSRzERG FreE@Eggsd 3 == € |0505can-0B1n -8
4 T omo - : € L
s SEEE ¥sARR3ERLERRE RRERBERR & =3 '
FE - kiquinition Pareseters
Date_ 350105
Tine (L2
\
Ac
¥2 - Pracersihg na-aseters
0 13072
&F 100 GIZPE44 My
o e
558 o
s 200 W
L o
a 20
10 49 plor parametery
L 2400
o 10 e
Fie 260 020 gon
1 W22 55 e
2 5200 pos
2 503 06 Mr
oty 854167 pon/ce
HaTM B33 AW Hijce
ekl
F——r N M e o e e o | —
oom 180 160 140 120 100 60 40 20

S-37




USTC
Project Name: chenxh
Reported by User: System

et

SAMPLE INFORMATION

Sample Name: spiro-2 4-diNO2-DL-1A30% Acquired By: System
Sample Type: Unknawn Date Acquired: 10/20/2008 10:01:27 PM
Vial; 1 Acqg. Method; chenxh30
Injection #: 1 Date Processed;  10/21/2008 3:21:58 AM
Injection Volume: 20,00 ul Channel Name: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Name:
0.50
g
-
]
0404 i
BOLC Co8 |J|
- |
030 m— I
e | |
2 Lok, i
0204 e |
A
010 | |
|
JJ \
\
00— e — N —
' 20 T aod | eod | aod | tood 2od | 1o T
Mnutes
RT | Area Height | %
min) | (vsee) | A | () | Heignt

8181 | 9471242 | 50.40 549183 | 56.93
10.800 | 9320092 | 49.60 |415430 | 43.07

]

USTC
Project Mame: chenxh
Reported by User:  System

preet

SAMPLE INFORMATION

Sample Mame: spirg-20081015-5-2 4-2MN02-1430% Acquired By: System
Sample Type: Unknown Dats Acquired: 10/21/2008 2:40:14 AM
Wial: 1 Acg. Method: chenxh30
Injection #: 1 Date Processed: 10/21/2008 8:57:43 AM
Injection Volume:  20.00 ul Channel Name: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0.5+ ﬁ
0.404 I-|
0.30 |
: ‘
) |
0.2+ | |
a.1n] | |
8 ||
2 L\
o
oo — —
T IZEOI T Id.EII:'I T é[ﬂl T :3.0[-' T III:'.I:€|I T IIZ.EII:'I T I-Ii.I:CII T IIE.EII:'I i
Minutes
RT Area Height L]
miny | (vrseey | AR vy [ Height
1| s.z08 101167 8341 1.14
2(10.782 |11813625 | ©0.15 |548368 | 98.86
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USTC
Project Mame:
Repaorted by User:

chenxh
System

proett

SAMPLE INFORMATION
Sample Nams: spirg-080224-phph-yiwu_DL-1A3% Acquired By: System
Sample Type: Unknown Date Acquired: 27242008 5:08:58 PM
Vial: 1 Acg. Mathod: chenxh3
Injection #: 1 Date Processed:  2/28/2000 3:47:57 PM
Injection Wolume: 20,00 ul Channel Mamsa: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Hame:
0.3 ﬁ
©
@
@
o
0.25] ‘ |I'|
n.20] | ‘ | |
> 0.15] ‘ | ‘ |
) |
o1 ‘ | | |
i
0.05H | | ||
[ \
\ [
a0 - VAN _
L e e e, e e 6 e B
Minutes
RT Area Height %
iminy | (vesee) | B A3 vy | Height
1]5.008 (31072308 40.73 |207080 | 54.27
2| 6803 (3141480 5027 |258548 | #4573
UsSTC ’ /
Project Mame: chenxh i/fff
Feported by User:  System
SAMPLE INFORMATION
Sample Mame: spira-090224-phph-yiwu-l1A3%pro  Acquired By: System
Sample Type: Unknown Date Acquired: 2/24/2008 5:18:45 PM
Wial: 1 Acg. Method: chenxh3
Injection # 2 Dats Processed:  2726/2008 3:48:32 PM
Injection Wolume:  20.00 ul

Channel Name:

2457 Channel 1

Run Time: 70.00 Minutes Sample Set Name:
018
018
0.1+ | |
0.1 ‘ |
o1
5 ‘ |
<
0.05 |
0.06 | |
0.0+ | ||
= |
0.0 3 [
o [
.00 S e ~ N .
e e e e B
Minutzs
ET Area Height %
mind | (vsee) | ®A™F | (v} | Height
1(6.004| 82805 350 | 8824 | 44
2|6.806 | 2222480 | ©6.41 |186788 | 05.50
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CO,Et
CO,Et

N

Ac
USTC 1
Project Mame: chenxh fjf
Reported by User:  System i/f

SAMPLE INFORMATION

Sample Names:

spiro-t-Bu-yiquan_DL-1A3% Acquired By: System
Sample Type: Unknown Dats Acquired: 10/23/2008 10:58:34 AM
Vial: 1 Acg. Method: chenxh3
Injection #: i Date Processed: /2008 11:42:01 PM
Injection Volume: 20,00 ul Channel Name: 2437Channel 1
Run Time: 70.00 Minutes Sample Set Name:
2
-+
azs] “r”
.20 ‘ H
0.5
S
=
0.05] | | | |
|
|
|| | | A
n.0c] SV A S S N
"Thod T 200 200 | apd | soc | so¢ | 7o | sad | @oc | feo0 | 4100 4240
Minutes
RT Area Height U
(miny | (vrsec) [ ® A2 vy | Heignt
4.831| 3058553 £0.78 |2745860 | 51.08
25473 | 2086377 <4024 |254008 [ 4504
USTC ' 7
Project Mame: chenxh jfffﬁ
Reported by User: System
SAMPLE INFORMATION
Sample Mame: spiro-1211-4-143%-2 Acquired By: System
Sample Type: Unknown Diate Acquired: 1201742008 6:12:56 PM
Vial: 1 Ao, Method: chenxh3
Injection #: 2 Ciate Processed: 2/19/2008 11:34:58 PM
Injection Wolume:  20.00 ul Channel Mamea: 2437Channel 1
Run Timie: 70.00 Minutes Sample Set Mame:
0.20+ %
Q184 |
016+ | |
0144 | |
01 |
_: 0.1 ‘ |
Q.08+ | |
006 |
|
0.0 | |
2 |
|
00 w i
- I| \
0.0 e e \- o
e e I B . .t B I
MinutzEs
RT Area Height [ %
K . % Area | ? .
fmin) | { V"=s=c) W) Height
1(4.858 | 101200 4.14 | 10481 4.80
2| 5818 | 2344216 | 0586 |208173 | 8520
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UsTC
Project Mame: chenxh
Reported by User:  System

V4

SAMPLE INFORMATION
Sample Name: spirg-080225-2,2-diCI_DL-1A8% Acquired By: System
Sample Type: LUnknown Date Acquired: 2/25/2008 T:15:57 PM
Wial: 1 Acq. Method: chenxhE%
Injection #: 1 Date Processed:  2/28/2008 3:23:42 PM
Injectio 20.00 ul Channe! Nams: 2427Channel 1
Run Ti 70.00 Minutes Sample Set Name:
£.cac : =
“
o.can |
oo ‘ | ||
o.osn
oot ‘ |
=
< poand ‘
0.030] ‘ |
n.020 | |
|
oo |
o.oocd L 4 Ahd_\_r‘_ R
20d Zof fad 500 1000 14.00 1500 1800
Minutss
RT Area Height | %
miny | (vese) | A (v | Height
0.276 (1827348 | 50.97 |91755 | 53.46
2(11.332 (1787743 | 40.02 | 70802 | 45.54
USTC 1 7
Project Mame: chenxh iffi}
Reported by User: System
SAMPLE INFORMATION
Sample Name: spiro-080225-2 2-diC-A%pro Acquired By: System
Sample Type: Linknown Date Acquired: 2/25/2008 2:28:18 PM
Wial: 1 Ao, Mathod: chenxhi%

Injection #:

Injection Volume:

20.00 ul

Date Processed:
Channel Name:

2/26/2000 3:20:11 PM
24E7Channel 1

Run Time: 70.00 Minutes Sample Set HName:
014
012
0104
008
5
2
0.0
004
o
0.02] 2
i
.00 N I
T T end 77T 4nd 77 smd | aon ool | fzod 120
Minutes
RT Area Height U
ming | (visee |®A | (y) | Hsight
B.587 (2538218 85.78 | 1485807 | 28.82
2111348 84148 321 4565 3.08
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USTC

Project Marme:

chenxh

Reported by User:  System

’ i/ﬂ’] ¢

SAMPLE

NFORMATION

Sample Name
Sample Typea

Spiro-090224-4N02_DL-1A30%N
Unkneram

Acnuired By

Date Acouired

2009 101911 PM

Vial: 1 Acq. Method: chenxh30
Injection # 4 Date Processed: 2262008 3:0928 PM
Injection Volume: 20,00 ul Channel Name: 24B7Channel 1
Run Tome 70,00 Mimtes Sample Sal Name:
018 @&
k1
016 Q ]'J
T H |
014] [ | | %
QN COE
0.12] : . | e
e g Ay TCOEL [ n
.10 J H I i
L N I I
< | 11
.08 | i
I |1
0,06 || : \
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0,04 || I
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Thdod T T ded T Teed T T ded T Twoed T Taded T Taded” T Tignd” T Tiged T
Mnutes
RT Area . | Height | %
(min) | V*see) % Area (V) | Height
{11210 | 4273660 | 50,19 | 185805 | 61.58
2[16.951 |4240565 | 4981115023 | 38.42
UsTC ' ¢
Project Mame: chenxh iffﬁ’f
Reported by User:  System
SAMPLE INFORMATION
Sample Names: spirg-080225-4MO2-1A30%pro Agquired By: System
Sample Type: Unknown Date Acquired: 2/25/2008 8:22:43 PM
Wial: 1 Acg. Method: chenxh30
Injection #: 1 Date Processed: 2/28/200% 3:10:21 PM
Injection Volume:  20.00ul Channel Mame: 2427Channel 1
Run Time: 70.00 Minutes Sample Set Name:
0070
0.050-] |
el g | |
D040+ | |
2 |
: |
0,030 i
o.c2 | |
3 | ||
o
.01 ] | \
A 7 -\
0.000 _J — FAN . ,Rz .
T Tdad T Tded T T dod T T dod | aced | e2ed | adod | i€ed | seed | zo
Minutzs
RT Area Height| %
tmin) | {vrsee) | ® A0 vy |Height
i[11.126| 101200 3.62| 4438 | 5684
2| 16.791 | 2881327 9538 (74270 | G438
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Project Mame:
Reported by User:

NH
Ph CO,Et
O OCOZEt
N
\
Ac

chenxh
System

geelt

SAMPLE INFORMATION

Sample Name:
Sample Type:

Injection #:
Injection Volume:

spirg-090224-2M02_DL-1A30% Acquired By:
Unknown
1

Diate Acquired:
Acg. Method:
Date Processed:

20.00 ul Channel Hams:

System

2/24/2000 2:16:03 PM
chenxh20

2/26/2000 3:25:33 PM
2437 Channel 1

Run Time: 70.00 Minutes Sample Set Name:
0.20
RS %
0.1 &
I
LRES Fl
0.1 ||
04 | |
>
2 |
0.0 | |
0.06] | |
|
004 | l
|
- [
0.0 i\
\
.00 B N N ~— - -
e B e I N e e
Minutes
RT Area Height %
min) | (vrsec) | ¥ A2 (v | Height
5.667 2080701 | 40.18 191244 | §6.81
2(7.196 (2130023 | 50.82 145418 | 43.10
UsTC 1 /
Project Name: chenxh i}ffgj
Reported by User:  Sysiem
SAMPLE INFORMATION
Sample Mame: spirg-080224-2M0O2-lA30%proM Acquired By: System
Sample Type: Unkmown Date Acquired: 2/24/2008 3:01:08 PM
Wial: 1 Acq. Mathod: chenxh30
Injection #: 1 Date Processed:  2/26/2008 3:38:02 PM
Injection Volume:  20.00 ul Channel Mame: 2 Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
014
a0
0.0e4
-, 0.0
=
0.044
0.0
w
R
I
0.00 B — — -
L e L o e e M, s
Mirutze
RT Area Height %
(miny | {vzac) | ® A3 (v |Height
1| 5.870| 12363808 | ©5.78 (120130 | 96.70
2| 7.225 54555 422 3080 an

S-43



USTC
Project Mame: chenxh
Reported by User: System

greeit

SAMPLE INFORMATION
Sample Name: spiro-080225-ywudNOZ_DL-1A30% Acquired By: System
Sample Type: Unknown Diate Acquired: 2725/2000 &:44:13 PM
Vial: 1 Acg. Method: chenxh2D
Injection #: 2 Date Processed:  2/26/2008 3:42:00 PM
Injection Volume:  20.00 ul Chanmnel Name: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0.2+
0204
018
016
@
o
014 2
=
RES ]
5 I
= 01r] | |
0.0e] | ||
0.06 || |
|
004 .
|
0.0+ | \
000 D ke N . J .
T 7T Eed U7 End 7 Bod | bed | azod Tadad 7T 6] '
Minutes
RT Area Height %
(miny | (wrse) |20 (w) | Height
1| 5.505|3815833 | 48.72 |215875 | 83.57
2(14.150| 3856288 | 50.28 |123767 | 2642
UsTC ' p7¢
Project Name: chenxh i/gf;
Reported by User:  System
SAMPLE INFORMATION
Sample Mame: spiro-1118-6-4-N02-1A30%pro-2  Acquired By: System
Sample Type: Unknown Date Acquired: 11/26/2008 12:12:10 AM
Vial: 1 Acqg. Mathad: chanxh30
Injection #: 4 Date Processed:  2/20/2009 10:28:45 AM
Injection Volume:  20.00 ul Channel Mame: 2487 Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0 50 ﬁ
0.40 | [
reglomerc ralio (7p : 4p) = 8341 |]
e F ED_-L'.)(DO;EK ‘ |
— /o
- L
s 5—-' W .-"\’ Ny

Al
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o

0.20 ~F
0.1 \ 2
\ o
~ o«
1
0.00 -—--——Jr\--- — Jr\--n- —-
T 3o0 | dod | 6o 200 “i000
Minutes
RT Area | Height | %
{min} | ( V*sec) % Aron (V) | Height
1| asda| 875128 542| 51726 | 911
2(14,220 (15263974 | 94.58 [516167 | 90.89
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Project Name:
Reported by User:

chenxh
System

greeit

SAMPLE INFORMATION
Sample Mame: spirg-1028-2-3CI2F_DL-AD15% Acquired By: System
Sample Type: Unknown Date Acquirad: 10/28/2008 11:40:07 PM
Wial: 1 Acg. Method: chenxh15%
Injection # 2

Datz Processed:

18/2008 10:21:42 PM

Injection Volume:  20.00 ul Channel Mama: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Name:
RFR
.12
a1
0.0
=)
=z
0.0
.04
0.0
M i
[ 10— e N
T ol U7 hod T 7 ol Bod 1ocd " zod 1and
Minutes
RT Area Height | %
(min) | vrsec) | B A2 [ vy | Height
7152 (2717223 | 4027 |120644 | 47.83
2| 8.587 | 2707585 50.73 |140848 | 52.07
UsTC ' /
Project Name: chenxh i/fgj
Reported by User: System
SAMPLE INFORMATION
Sample Mame: spirg-102 4-2-3CI-2F-1415% Acquired By: System
Sample Type: Unknown Date Acguired: 10/21/2008 1:48:42 AM
Wial: 1 Acq. Mathod: chenxh15%
Injection #: 2 Date Processed: 11 008 9:25:58 PM
Injection Volume:  20.00 ul Channel Mams: 2487 Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0.304 S
0.284 ﬂr
0.204 ‘
- 0.1+
: |
0104 |
0.05] ‘ | ©
| B
| w
§
n.oo] ————— - x
T ohked U7 kod T End tod | oned 1200 1T R T
Minut=e
RT Area Height %
iminy | (vrsecy | A () | Height
1|7.188 | 5019512 ( 94.51 |202121 | 95.04
2|8.588| 201853 5.40 [ 15767 | 4.08
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Project Name: shenxh i/‘ffﬁf
Reported by User. System
SAMPLE INFORMATION
Sample Name: spiro-1115-4-4-CH-4MC2-DL_AD3L Acquired By: System
Sample Type: Unknowrn Date Acquired: 11/18/2008 2:32:54 PM
Vial: 1 Acg. Method: chenxh20
Injection #: 1 Datz Processed: 11/18/2008 2:32:11 PM
Injectio ume:  20.00 ul Channel Name: 2457 Channel 1
Run Time: 70.00 Minutes Sample Set Name:
0.354
3 =
0.3+ ﬁ a
| )
| |
0.25] | H
| | I
0.2+ | |
2 |
E
015 |
0.1 ||
' |
aes f |
[
il i N |
i) i\ I\ |
.00 i
L L e e e ) ) B e B
2.00 400 £.00 a.00 10.00 12.00 14.00 16.00 18.00
Minutze
RT Area Height k]
miny | (veses) | *A (v | Height
7| 18,242 17230788 | £0.08 (350134 | 54.68
221114 |17200737 | 40.04 |200200 | 45.32
UsSTC

Preject Name: chenzh ji{/ffﬁ’f

Reportad by User:  System

SAMPLE INFORMATION

Sample Mame: spirg-1115-4-4-CN-NO2-AD-30%  Acquired By: System

Sample Type: Linknown Date Acquired: 11/18/2008 8:12:10 PM
Wial: 1 Acg. Method: chenxh30

Injection #: 1 Date Processed: 11/18/2008 8:50:25 PM
Injection Volume: 20,00 ul Channel Name: 2487 Channel 1

Run Time: 7000 Minutes Sample Set Name:

n.24
0184
.16 | |
LRER | |
n.12] | ||

014

AU

| |
0.0 |

| |
.04 |

0.0+

16.144
L~

A
n.oed— F T | — . - - ]

"T2nd ' aod | &pd | Erd doad i

o0 1400 1500 dand 2000 2200 | 2400 2600 280
Minates
RT Area Height kL
{min) | {V*sec) % Area (W) |Height

18.144 | 586328 487 11097 557

2|21.035 |11550726 | 85.33 (202326 | 2442
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Project Mame: chenxh i/fg}
Reported by User:  System
SAMPLE INFORMATION
Sample Mame: spiro-1225-1-5F-ph-yiw_DL-lA3%MN Acquired By: System
Sample Type: Unknown Date Acquired: 1/6/2008 11:02:18 AM
Wial: 1 Acg. Method: chenxh3
Injection #: = Datz Processed: 2/20/2008 11:31:48 AM
Injection Volume:  20.00 ul Channel Name: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Name:
018
w
o
0.14] [
@
i
012 I|I
0104 | |
= 0o | ||
0.06] | |
|
0.0+ | |
[
0.0 [
| \
200 N | N o~ !
i -3 o L
T T i i T i i i S
Minutes
RT Area Height 9%
imind | (vesesy | ¥ A= vy | Height
5.300 | 1479764 4985 |160523 | 5633
2(5.5685| 1482574 5005 (121428 | 4387
UsTC ’ ¢
Project Name: shenxzh i/‘ff’f
Feported by Userr  System
SAMPLE INFORMATION
Sample Name: spirg-1225-1-5F -yiwu-1A23%pro Acquired By: System
Sample Type: Unknown Date Acquired: 1/6/2009 10:22:08 PM
Wial: 1 Acg. Method: chenxh3
Injection #: 2 Date Processed: 202008 11:32:38 AM
Injection Volume:  20.00 ul Chanmel Mams:
Run Time: 70.00 Minutes Sample Set Name:
035 %
0.3 |
0.2 ‘ ||
0.2
5 |
=
018 |
0.1 | |
|
0.05] 2 |
& [
w3 | A\
.00 B | L J N B
e e e I B e B e B — T
Minut2s
RT Area Height %
ming | {vesac) | A (v | Height
1(6.37 185384 367 | 18728 [ 483
2| 6.517 | 4478227 9603 |38B7YE0 | 9517
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Project Mame: chenxh i/‘ff{ff
Reported by User:  System
SAMPLE INFORMATION

Sample Mame:

spiro-1225-2-5Br-ph-yiwu_DL-143% Acquired By: System
Sample Type: Linknown Date Acquired: 1/8/2008 9:38:11 AM
“ial: 1 Acg. Method: chenxh3
Injection #: 1 Date Processed: 22072000 11:35:40 AM
Injection Volume: 2000 ul Channel Nams: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Name:
0eM
ﬁ ]
&
0504 TT er
]
0404 ‘ | | |
0.30-] ‘ | | |
2 | |
0204 | | | |
a1] A
| |
| [
[\ [
.00 S 4 V SN N I
T e e e M s e e e e N s pom
Minulzs
RT Area Height k]
miny | (vesecy [ ¥ A=2| (v) |Height
5.200 (6235721 50.18 (580351 | 53.73
2| 6.243 |6B0198B0 | 40.84 400883 | 46.27
UsTC ’ /
Project Wame: chenxh i{/‘ffﬁy
Reported by User:  System
SAMPLE INFORMATION
Zample Name: spiro-1225-2-5B r-yiwu-1A3%pro Acquired By: System
Sample Type: Unknown Date Acquired: 1/6/2008 10:41:15 PM
Wial: 1 Acg. Method: chenxh3
Injection #: 3 Date Processed: 2/20/2009 11:36:52 AM
20.00 ul Channel Name: 2457 Channel 1

70.00 Minutes

Sample Set Name:

1.00 %
0.8
0.6 ‘
=)
=
044 |
0.2 .
2 | [
o |
w \
ﬂ | '}
oo ——
e e L L e P L
Mirutzs
RT Area Height %
{min) | { V'sec) % frea [R5 Height
1] 627 520658 4.03 57837 | 483
2(6.288 (124003234 | 8597 1111838 | 85.07
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Project Mame: chenxh i//ffjf
Reported by User:  System
SAMPLE INFORMATION

Sample Name:
Sample Type:
Vial:

spirg-1225-2-5CI-ph-yiw_DL-LA3%
Unknown
1

I Acquired By:
Date Acquired:
Acg. Mathod:

System
1/8/2000 10:45:57 AM
chenxhl

Injection #: 7 Date Processed: 2/268/2008 11:11:38 &AM
Injection Velume: 20,00 ul Channel Mame: 2427Channel 1
Run Time: 70.00 Minutes Sample Set Name:
0.354
.30 2
o
0.254 |||
0.20H ‘ ‘ |
=
R RES | ‘ |
010 | |
|
0.0] |
A [
|\ [
\ \
0.00- —— - L S
o IMMY™ BAR mom e
Minutes
RT Area Height %
Al oy | Height
5.204 (2068470 | 50.84 |342604 | 55.82
2|6.140 (2803074 | 4036 [273440 | 4438
USTC 1 /
Project Name: chenxh i//ff&f
Reported by User:  System
SAMPLE INFORMATION
Sample Nams: spiro-1225-3-5C1-yiwu-1A3%pro Acquired By: System
Sample Type: Unknown Date Acquired: 1/6/2008 10:07-50 PM
Wial: 1 Acg. Method: chenxh3
Injection #: 1 Date Processed:  /26/2008 11:12:57 AM
Injection Volume:  20.00 ul Channel Mams: Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0.a04
0.504 E
0.7 “
0.60 |
0.504 ‘ |
>
= 040 | |
0.3 | |
0.204 I
| !
o |
o104 =1 [
w { '-\
.00 S A . | —
s L L s B s L
Minutzs
RT Area Height | %
imin) | {vrsec) | ® A= ) | Height
1]5.203| 422111 430 | 42093 | 483
2|6.120 | 9202043 | 0570 287864 | 9527
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Project Mame: chenxh i/g’fff
Reported by User: System
SAMPLE INFORMATION

Sample Mame:

spirg-1225-4-5CH-ph-yiw_DL-1A3% Acquired By:

System
Sample Type: Unknown Date Acquired: 1/6/2008 11:50:18 AM
Wial: 1 Acg. Method: chenxh3
Injection #: 1 Date Processed:  2/28/2008 11:15:48 AM
Injection Volume:  20.00 ul Channel Mame: 2487 Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0.204
015 ;E 2
o
0164 Irlp
0144 ||
n.12] | |
AT | |
=
.08 |
0.06] | |
|
0.04 | |
|
- |
0.0z || '|‘
o0 — — e e S
L o AL B L e e L e L e L e o
Minutes
RT Area Height %
fmin} | (v'ses) | BA= | (v | Height
53711776087 | <884 (198167 | 55.00
2|6.230 | 1787373 | 50.16 (162070 | 45.00
UsTC ’ /
Project Name: chenxh i/‘fﬁ’f
Reported by User:  System
SAMPLE INFORMATION
Sample Mame: spiro-1225-4-5CH3-yiwu-1A3%pro  Acquired By: System
Sample Type: Unknown Date Acquired: 1/6/200% 11:04:12 PM
Wial: 1 Acq. Meathod: chenxh3
Injection #: 4 Date Processed: 272872000 11:16:35 AM
Injection Volume:  20.00 ul Channel Mama: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Name:
0.3
0.254 |
0.20] ‘ |
= 015] ‘ |
=
0.1 | ||
| |
0.0 o II
8 [
Wi | Y
po——— —— e I .
e e L B e B
Minutzs
RT Area Height %
gming | {veseey | A= vy | Height
1/5.388| 128015 347 | 12851 3.85
2| 6.331 3504514 | @653 [312575 | 96.05
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Project Name: chenxh i/’ffi
Reported by User:  System
SAMPLE INFORMATION
Sample Nams: spire-Ph-Ph-p-CN-DL_AD30% Acquired By: System
Sample Type: Unknown Date Acquired: 10/10/2008 9:03:54 PM
Vial: 1 Acg. Method: chenxh30
Injection & 1 Date Processed:  10/24/2008 1:08:08 AM
Injection Volume: 2000 ul Channel Name: 2487 Channel 1
Run Time: 70.00 Minutes Sample Set Name:
025
020
e
L
s
015 Eo,C Jrl
15 S BT coggr |
f}j‘ “HH |] L EOC com
2 l,\T J_ *':‘ =M | | f’ 5:./_ _
0.104 L;_. 9 | ‘-'n p / r} on
e | | ﬂ = p ’
'l S|
e
0,054 | |
|'I | ||
|!] |I lll A
oo A LN S S N /\ -
" aod | and | sod g00 | 1000 1200 1400 1600 1800 3000 2200 2400
Minutes
RT Area Height | %
(miny | (vsac) | 2™ | (v} | Height
1]11.034 | 5533198 | 50,31 (242387 | 59.81
2| 14.775 | 5464878 | 4988 (162179 | 40.08
USTC r ¢
Project Mame: chenxh i/‘f&?
Reported by User:  System
SAMPLE INFORMATION
Sample Name: spire-ph-ph-20081008-5-4CN Acquired By: System
Sample Type: LUnknown Date Acquired: 10/14/2008 1:24:25 AM
Wial: 1 A, Method: chenxh30
Injection #: 1 Date Processed: 10/24/2005 1:11:47 AM
Injection Velume: 20,00 ul Channel Mams: 2427Channel 1

Run Time: 70.00 Minutes Sample Set Name:
.22
0.2
0.1 |
0.16q |
014 |
0.12] |
2 0.1 ‘ |
0.05] ‘ ||
.06 |
0.04] g | III
0.02] 2 Il \
00— ____.__,___JLA_ Aﬁ_
"TZod | ao0 | end | 840 | 9000 | 1200 | 1490 | 1e0d | 1e0d | 2000 | 2200 2400
Minutes
[r':;) [\-,:rse:cj % Area H(E\I.rg}ht H:i:ht
1|10.780 | 388702 442 | 15566 | 640
2|14.237 | BE256268 | ©5.58 (225500 | §3.54
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Project Mame: chenxh i/g"{’f
Reported by User: System
SAMPLE INFORMATION
Sample Name: spiro-120: ANOZ-1A20%rac Acquired By: System
Sample Type: Unknown Diate Acquired: 12/10/2008 12:40:55 AM
Wial: 1 Acg. Method: chenxh3d
Injection #: 3 Datz Processed:  2028/2008 3:00:34 PM
Injection Volume:  20.00 ul Channel Nams: 2487 Channel 1
Run Time: 70.00 Minutes Sample Set Name:
014 ;
012
014
0.08
=
=
0.0E~
0.0
0.0+
"200 apd | eod | 200 iood 1200 1end 1ebd 1200 2000 2200 2407 2e0d zaon aal  szod
Minutze
RT Area Height %
miny | (vrseey | ® A (v | Height
5.581 1608711 [ 50.18 (143185 1.1
2|20.781| 1597834 | 4081 32022 1860
UsTC ’ ¢
Project Name: chenxh i/ffj
Reportad by User:  System
SAMPLE INFORMATION

Sample Hame:

spiro-1205-5-4MN02-1420%pro

Agquired By: System
Sample Type: Unknown Diate Acquired: 12/10/2008 1:49:585 AM
Wial: 1 Acg. Method: chenxh3d
Injection #: & Diate Processed:  2/28/2008 3:07:32 PM
Injection Volume:  20.00 ul Channel Mame: 2457Channel 1
Run Time: 70.00 Minutes Sample Set Mame:
0.224
0.20
0.184 |
0.16 |
014 | |
012 | |
2 04 | |
@
.08 8 |
|
|
[
|
| |
[
| k!
—~ — — i A S
™
j ‘ID.I[:I ! |I2.II:E|I j |I-1.iZE|I j |IEIZIZ|I j I|EI:DI ! IZEIZU j 2“2 I:UI j ZI‘AIEIDI j __IEII:I T
Minutzs
b
% Area Haight
8.70 23.97
2(20.832 (10520448 ©3.30 78.03
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USTC
Project Name:
Reported by U

chenxh
ser: System

reeit

INFORMATION

SAMPLE
Sample Nams: spiro-1128-1-2ZF-4M02_|
Sample Type: Unkmown
Vial: 1
Injection #: 1
Injection Volume:  20.00 ul

DL-1AZ0% Acquired By:
Date Acquired:
Acg. Method:
Date Processed:
Channel Name:

System

12/1/2008 9:33:25 AM
chenxh30

/2008 12:17:558 AM

Run Time: 70.00 Minutes Sample Set Mame:
2.004
i
150 1
1.60
o
i
1,40 o
=
1.2 f
|
= 1.00 | |
= {
050 | |
0.6504 | ||
.40 y oy | ||
i \
- |
.20 Uit [
A | [
0.0 NEPR —
TTaod ' apd | 50d | &0d | dnod | 1200 4400 | dedd | dso0  Zooo | Zaop '
Minutss
RT Area Height %
{min) | {Vsec) % Area (V) Height
1(12.520 |5426265C | 48.92 |2044037 | 81.75
2(15.550 |54308308 | S0.02 |1266084 | 28.25
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Froject Name: chenxh i/"fﬁ’j
Reported by User:  System
SAMPLE INFORMATION
Sample Nams: spirg-1128-1-ZF4MN02-1A30%pro  Acquired By: System
Sample Type: Unknown Diatz Acquired: 12/2/2008 4:00:28 PM
Wial: 1 Arg. Method: chenxh30
Injection #: i Date Processed:  22Z0/2008 12:13:45 AM
Injection Volume:  20.00 ul Channel Mame: 2437Channel 1
Run Time: 70.00 Minutes Sample Set Nams:
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Project Mame: chenxh i/g’ﬁ’j
Reported by User:  System
SAMPLE INFORMATION
Sample Nams: spiro-1225-8-5C1-ph-<4N0_DL-1A430° Acquired By: System
Sample Type: Unkmown Date Acquired: 1/6/2000 12:10:18 PM
Wial: 1 Acq. Method: chenxh30
Injection #: 1 Date Processed:  2/28/2000 11:24:48 AM
Injection Volume:  20.00 ul Channel Mame: 2487Channel 1
Run Time: 70.00 Minutes Sample Set Name:
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2| 19.545 | 7512788 | 48.72 [174038 [ 21.57
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Project Name: chenxh jifffff

Reported by User:  System

SAMPLE INFORMATION

Sample Mame: spiro-1225-8-5C1-4NO2-1420% Acquired By: System
Sample Type: LUnknown Diate Acqguired: 1/7/2008 10:30:01 AM
Wial: 1 Acg. Mathod: chenxh30
Injection #: 1 Diate Processed:  2/26/2008 11:28:25 AM
Injection Volume: 20,00 ul Channel Mams: 2457 Channel 1
Run Time: 70.00 Minutes Sample Set Name:
I
0.4 g
0.3 |
0.304 || ||
0.2 | |
2 oz | |
0154 | |
|
o |
0.1 [=1 |
™~ |
=] | II
0.08] f | \
I |
I ! M
0.00 e — -
" dod T dnd T Terd | eod | tood | szod | 4dod hond | 2zed
Minutzs
RT Area Height %
(min) | {V*sec) % Area (W) [Height
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2| 18,417 |18258002 | 95.86 |421380 | 26.51
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Froject Mame: chenxh i/fi{f
Reported by User:  System
SAMPLE INFORMATION
Sample Name: spire-1128-8-2F-yiwu_DL-142% Acquired By: System
Zample Type: Unknown Date Acquired: 12/1/2008 2:55:31 PM
Wial: i Acq. Mathod: chenxh3
Injection & 1 Date Processed: 2 2005 11:18:45 AM
Injection Volume: 20,00 ul Channel Mame: 24587 Channel 1
Run Time: 70.00 Minutes Sample Set Namea:
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Froject Name: chenxh i/fff
Reported by User:  System
SAMPLE INFORMATION
Sample Mame: spirg-1128-8--1430%pro Acquired By: System
Sample Type: Unknown Date Acquired: 12/2/2008 7:16:44 PM
Wial: 1 Acg. Method: chenxh3
Injectio 1 Date Processed: 22002008 11:15:04 AM
Injectio ume: 20,00 ul Channel Mame: 2487Channel 1
Run Time 70.00 Minutes Sample Set Mame:
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