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1. General information

Commercially available compounds were used without further purification. Solvents were
dried according to standard procedures. Column chromatography was performed with silica
gel (200-300 mesh). Melting points were determined with an XT-4 melting-point apparatus
and are uncorrected. 'H NMR spectra were measured with Bruker Ascend 400 MHz
spectrometer, chemical shifts were reported in 6 (ppm) units relative to tetramethylsilane
(TMS) as internal standard. '*C NMR spectra were measured at 100 MHz with 400 MHz
spectrometer, chemical shifts are reported in ppm relative to tetramethylsilane and referenced
to solvent peak (CDCls,  C = 77.00 ppm; acetone-d6, 6 C = 30.83 ppm). '°F NMR spectra
were measured at 376 MHz. High resolution mass spectra (Electron spray ionization) were
measured with an Agilent 6520 Accurate-Mass Q-TOF MS system equipped with an
electrospray ionization (ESI) source. Optical rotations were measured with a Kriiss P8000
polarimeter. Optical rotations were measured with a polarimeter at the indicated concentration
with the units of g/100 mL. Enantiomeric excesses were determined by chiral HPLC analysis

using an Agilent 1200 LC instrument with a Daicel Chiralpak IA or IC column.

2. Materials
1a-11 were prepared according to literature reported by Fan and co-workers.!! 1m was
prepared following a slightly modified procedure.l*) 2a—2m were prepared according to the

literature.®! The chiral organocatalysts were prepared by following the reported procedures.*!

1-Benzyl-3-((4-nitro-3-phenylisoxazol-5-yl)methylene)indolin-2-one (1m). Red solid, m.p.
195-197 °C. 'H NMR (400 MHz, CDCls): §8.43 (d, J = 8.0 Hz, 1H, ArH), 8.16 (s, 1H, =CH),
7.70-7.67 (m, 2H, ArH), 7.59-7.52 (m, 3H, ArH), 7.35-7.29 (m, 6H, ArH), 7.09 (td, /1 = 7.8
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Hz, J>» = 0.8 Hz, 1H, ArH), 6.77 (d, J = 8.0 Hz, 1H, ArH), 5.00 (s, 2H, CH2) ppm. '*C NMR
(100 MHz, CDCl3): & 167.3, 165.4, 158.5, 145.8, 135.9, 135.2, 133.5, 131.1, 129.3, 128.9,
128.7, 127.9, 127.4, 127.3, 125.3, 123.1, 119.7, 112.4, 109.7, 44.1 ppm. HRMS (ESI): m/z
calcd. for C2sH1sN304 [M + H]"424.1292, found 424.1285.

3. Procedure for the synthesis of compounds 3

To a dried small bottle were added 1 (0.10 mmol), 2 (0.12 mmol), chiral organocatalyst C2
(2.8 mg, 0.005 mmol, 5 mol%) and DCE (1.0 mL). The mixture was stirred at —10 °C for
12-48 h. After completion of the reaction, the residue was purified by flash column

chromatography on silica gel to afford the pure products 3 as solid. Racemates were prepared

following a similar procedure with achiral catalyst (5 mol%).

NO,
2
|
0,

3aa

(3R,3'R,4'S,5'S)-1,1"'-Bibenzyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoromethyl)dis

piro[indoline-3,2'-pyrrolidine-3',3"'-indoline]-2,2'"-dione (3aa). From 1a (36.1 mg, 0.10
mmol) and 2a (382 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
67.3 mg (99% yield) compound 3aa as a white solid, m.p. 131-133 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
9.5 min (minor), fr = 24.2 min (major); 93% ee. [a]p* = +13.0 (¢ = 3.13, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 67.14-6.92 (m, 11H, ArH), 6.86 (d, /= 4.8 Hz, 2H, ArH), 6.82-6.78 (m,
3H, ArH), 6.50 (d, J = 7.6 Hz, 1H, ArH), 6.44 (d, J= 7.6 Hz, 1H, ArH), 6.12 (d, J = 9.6 Hz,
1H, NH), 5.36-5.28 (m, 1H, CH), 5.23 (d, J = 15.6 Hz, 1H, CH2), 5.09 (d, J = 16.0 Hz, 1H,
CH2), 4.44 (d, J=15.6 Hz, 1H, CH2), 4.42 (d, J=16.0 Hz, 1H, CH2), 3.55 (d, /=9.6 Hz, 1H,
CH), 2.42 (s, 3H, CH3) ppm. '3C NMR (100 MHz, CDCls): & 173.6, 172.7, 167.5, 155.9,
143.5, 143.3, 134.7, 134.6, 131.0, 130.3, 129.9, 128.47, 128.45, 127.3, 127.2, 126.9, 126.7,
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126.0, 125.1, 124.8 (q, 'Jcr = 278.9 Hz), 124.7, 122.8, 122.1, 121.8, 109.75, 109.70, 73.7,
65.1, 62.3 (q, 2Jcr = 31.8 Hz), 44.1, 44.0, 11.4 ppm. ’F NMR (376 MHz, CDCl3): 6 -72.3
ppm. HRMS (ESI): m/z calcd. for C37H20F3Ns0s [M + H]" 680.2115, found 680.2113.

(3R,3'R,4'S,5'S)-1-Benzyl-1'"-methyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorometh

yldispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2''-dione (3ba). From 1b (28.5 mg,
0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 56.3 mg (93% yield) compound 3ba as a white solid, m.p. 131-133 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
12.3 min (minor), fr = 26.8 min (major); 90% ee. [a]p? = +33.4 (¢ = 2.28, CH2Cl2). 'H NMR
(400 MHz, CDCls): 67.41 (d, J = 7.2 Hz, 1H, ArH), 7.21-7.14 (m, 4H, ArH), 7.10 (td, Ji1 =
7.8 Hz, J» = 0.8 Hz, 1H, ArH), 6.93 (td, J1 = 7.7 Hz, J>» = 0.8 Hz, 1H, ArH), 6.87-6.84 (m, 2H,
ArH), 6.68 (td, J1 = 7.8 Hz, J» = 0.8 Hz, 1H, ArH), 6.64 (d, /= 7.6 Hz, 1H, ArH), 6.44 (d, J =
7.6 Hz, 1H, ArH), 6.35 (d, J= 7.2 Hz, 1H, ArH), 5.68 (d, J=9.2 Hz, 1H, NH), 5.34-5.31 (m,
1H, CH), 5.17 (d, /= 16.0 Hz, 1H, CH2), 4.37 (d, J=16.0 Hz, 1H, CH2), 3.74 (d, /= 11.2 Hz,
1H, CH), 3.07 (s, 3H, CH3), 2.43 (s, 3H, CH3) ppm. '*C NMR (100 MHz, CDCl3): & 174.1,
172.6, 168.3, 156.1, 144.3, 143.0, 134.8, 130.8, 130.2, 129.8, 128.6, 127.3, 126.7, 125.9,
125.5, 125.0, 124.6 (q, 'Jcr = 278.7 Hz), 122.33, 122.29, 121.5, 109.6, 108.5, 74.3, 65.2,
62.4 (q, 2Jcr = 31.4 Hz), 45.1, 43.9, 26.6, 11.3 ppm. ’F NMR (376 MHz, CDCl3): 6 —72.4
ppm. HRMS (ESI): m/z calcd. for C31H25F3N50s [M + H]"604.1802, found 604.1795.
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(BR,3'R,4'S,5'S)-1-Benzyl-1""-ethyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoromethyl

)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2'"'-dione (3ca). From 1c¢ (29.9 mg,
0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 53.8 mg (87% yield) compound 3ca as a white solid, m.p. 120-122 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
8.9 min (minor), = = 23.7 min (major); 96% ee. [a]p? = +45.9 (c = 2.14, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 67.40 (d, J = 7.6 Hz, 1H, ArH), 7.21-7.13 (m, 4H, ArH), 7.09 (td, Ji =
7.8 Hz, J=1.2 Hz, 1H, ArH), 6.93 (td, J1 = 7.7 Hz, J» = 0.8 Hz, 1H, ArH), 6.84-6.82 (m, 2H,
ArH), 6.69-6.65 (m, 2H, ArH), 6.42 (d, /= 7.6 Hz, 1H, ArH), 6.33 (d, /= 7.2 Hz, 1H, ArH),
5.67 (d,J=9.6 Hz, 1H, NH), 5.40-5.30 (m, 1H, CH), 5.19 (d, J=16.0 Hz, 1H, CH2), 4.34 (d,
J=16.0 Hz, 1H, CH»), 3.76-3.68 (m, 2H, CH2 + CH), 3.59-3.50 (m, 1H, CH>2), 2.44 (s, 3H,
CH3), 0.95 (t,J= 7.2 Hz, 3H, CH3) ppm. 3C NMR (100 MHz, CDCl3): § 173.7, 172.5, 168 .4,
156.1, 143.5, 143.1, 134.9, 130.7, 130.2, 129.7, 128.6, 127.3, 126.6, 125.9, 125.7, 124.9,
124.6 (q, 'Jcr=278.7 Hz), 122.5, 122.3, 121.3, 109.6, 108.6, 74.5, 65.2, 62.5 (q, 2Jc-r = 31.4
Hz), 44.9, 43.9, 35.0, 11.8, 11.3 ppm. '°F NMR (376 MHz, CDCl3): § —72.3 ppm. HRMS
(ESI): m/z caled. for C32H27F3NsOs [M + H]" 618.1959, found 618.1943.

(3R,3'R,4'S,5'S)-1-Benzyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-1''-(4-nitrobenzyl)-5'-(triflu

oromethyl)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2''-dione (3da). From 1d
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(40.6 mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
30.6 mg (42% yield) compound 3da as a light yellow solid, m.p. 149-151 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
14.6 min (minor), fr = 32.4 min (major); 87% ee. [0]p>> = +23.8 (¢ = 1.28, CH2ClL2). '"H NMR
(400 MHz, CDCI3): 67.71 (d, J= 8.8 Hz, 1H, ArH), 7.27 (d, J = 8.8 Hz, 1H, ArH), 7.19-7.13
(m, 2H, ArH), 7.00-6.90 (m, 6H, ArH), 6.81 (t,J= 7.6 Hz, 1H, ArH), 6.72 (d, /= 7.6 Hz, 2H,
ArH), 6.61 (d, J = 7.6 Hz, 1H, ArH), 6.49 (d, J = 8.0 Hz, 1H, ArH), 6.44 (d, J= 7.6 Hz, 1H,
ArH), 5.90 (d, J = 9.6 Hz, 1H, NH), 5.42-5.34 (m, 1H, CH), 5.29 (d, J = 16.4 Hz, 2H, CH>),
443 (d,J=16.4 Hz, 1H, CH>2), 4.33 (d, /= 16.4 Hz, 1H, CH2), 3.67 (d, J=10.4 Hz, 1H, CH),
2.45 (s, 3H, CH3) ppm. C NMR (100 MHz, CDCl3): § 173.7, 172.9, 167.9, 156.1, 147.1,
143.4, 143.0, 142.1, 134.4, 131.0, 130.5, 130.0, 128.5, 127.6, 127.2, 126.4, 126.1, 125.3,
125.1, 124.6 (q, 'Jcr = 278.9 Hz), 123.7, 122.6, 122.5, 122.2, 109.7, 109.2, 74.3, 65.2, 62.6
(q, 2Jcr = 31.6 Hz), 44.8, 43.9, 43.6, 11.4 ppm. ’F NMR (376 MHz, CDCl3): § —72.4 ppm.
HRMS (ESI): m/z caled. for C37H28F3N6O7 [M + H]" 725.1966, found 725.1951.

(3R,3'R,4'S,5'S)-1-Benzyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoromethyl)dispiro[i
ndoline-3,2'-pyrrolidine-3',3""-indoline]-2,2''-dione (3ea). From 1le (27.1 mg, 0.10 mmol)
and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300 mesh) column chromatography
using ethyl acetate/petroleum ether (1:2) as eluent to obtain 48.5 mg (82% yield) compound
3ea as a light yellow solid, m.p. 165-167 °C. HPLC (Daicel Chiralpak IC,
n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): r = 6.9 min
(minor), fr = 9.1 min (major); 53% ee. [0]p*>= +13.7 (¢ = 0.99, CH2Cl2). 'H NMR (400 MHz,
acetone-d6): 09.45 (s, 1H, NH), 8.08 (d, /= 7.6 Hz, 1H, ArH), 7.45 (d, /= 7.2 Hz, 2H, ArH),
7.31-7.18 (m, 5H, ArH), 7.06 (td, /1= 7.8 Hz, J.=1.2 Hz, 1H, ArH), 6.85 (d, /= 8.0 Hz, 1H,
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ArH), 6.72—6.93 (m, 2H, NH + ArH), 6.63-6.59 (m, 2H, ArH), 5.42-5.31 (m, 1H, CH), 5.13
(d, J=16.0 Hz, 1H, CH>), 4.66-4.61 (m, 2H, CH2+ CH), 2.39 (s, 3H, CH3) ppm. '*C NMR
(100 MHz, acetone-d6): 6176.8, 173.4, 168.4, 157.7, 146.1, 143.7, 138.2, 133.1, 132.0, 131.8,
130.3, 129.5, 129.3, 129.1, 127.7 (q, Jcr = 278.7 Hz), 127.5, 126.5, 125.3, 123.3, 123.0,
111.9, 110.8, 74.2, 67.7, 63.2 (q, *Jc-r = 31.8 Hz), 45.3, 44.3, 12.3 ppm. ’F NMR (376 MHz,
acetone-d6): & —73.0 ppm. HRMS (ESI): m/z calcd. for C3oH23F3Ns0s [M + H]" 590.1646,

found 590.1638.

NO,
2
|

(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-5'"-methyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro

methyl)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2"'-dione (3fa). From 1f (37.5
mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
49.2 mg (71% yield) compound 3fa as a white solid, m.p. 119-121 °C. HPLC (Daicel
Chiralpak IA, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
7.7 min (minor), fr = 15.6 min (major); 94% ee. [0]p*°>= +3.1 (c = 1.81, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 67.11-7.02 (m, 6H, ArH), 6.98-6.91 (m, 5SH, ArH), 6.80 (td, J1 = 7.6 Hz,
J2=0.8 Hz, 1H, ArH), 6.74 (t, /= 7.0 Hz, 3H, ArH), 6.44 (d, /= 7.6 Hz, 1H, ArH), 6.37 (d, J
= 8.0 Hz, 1H, ArH), 6.17 (d, J = 9.6 Hz, 1H, NH), 5.34-5.26 (m, 1H, CH), 5.22 (d, J = 16.0
Hz, 1H, CH2), 5.04 (d, J = 15.6 Hz, 1H, CH2), 4.43 (d, J = 16.0 Hz, 1H, CH>), 4.41 (d, J =
16.0 Hz, 1H, CH2), 3.48 (d, J=9.2 Hz, 1H, CH), 2.42 (s, 3H, CH3), 2.19 (s, 3H, CH3) ppm.
3C NMR (100 MHz, CDClz): §173.9, 172.4, 167.5, 155.9, 143.6, 140.9, 134.7, 131.3, 131.0,
130.23, 130.17, 128.5, 127.23, 127.21, 127.0, 126.8, 126.7, 125.2, 124.8 (q, 'Jcr = 278.9 Hz),
124.7, 123.0, 122.0, 109.7, 109.4, 73.5, 65.2, 62.3 (q, 2Jcr = 31.6 Hz), 44.2, 44.0, 43.8, 21.1,
11.4 ppm. "F NMR (376 MHz, CDCL): & —72.3 ppm. HRMS (ESI): m/z caled. for
C3sH31F3Ns50s [M + H]" 694.2272, found 694.2263.
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(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-5""-fluoro-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro

methyl)dispiro[indoline-3,2'-pyrrolidine-3',3''-indoline]-2,2'"-dione (3ga). From 1g (30.0
mg, 0.08 mmol) and 2a (30.0 mg, 0.10 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 54.4 mg (97% yield) compound 3ga as a white solid, m.p. 131-133 °C. HPLC (Daicel
Chiralpak IA, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
8.1 min (minor), = = 15.3 min (major); 91% ee. [a]p? = +12.2 (¢ = 1.73, CH2Cl2). '"H NMR
(400 MHz, CDCI3): 67.16-6.96 (m, 10H, ArH), 6.87—6.81 (m, 2H, ArH), 6.78 (d, J= 7.6 Hz,
2H, ArH), 6.65 (dd, J1 = 8.2 Hz, J = 1.8 Hz, 1H, ArH), 6.49 (d, J = 7.6 Hz, 1H, ArH), 6.41
(dd, J1 =8.6 Hz, . =4.2 Hz, 1H, ArH), 6.14 (d, J=9.6 Hz, 1H, NH), 5.29-5.21 (m, 1H, CH),
5.21 (d, J = 16.0 Hz, 1H, CH2), 5.06 (d, J = 16.0 Hz, 1H, CH2), 4.44 (d, J = 16.0 Hz, 1H,
CH»), 4.43 (d, J=16.0 Hz, 1H, CH2), 3.52 (d, /= 9.2 Hz, 1H, CH), 2.45 (s, 3H, CH3) ppm.
BC NMR (100 MHz, CDCl3): 6173.5,172.4,167.1, 158.0 (d, 'Jc_r = 240.3 Hz), 156.0, 143.5,
139.32, 139.30, 134.6, 134.3, 131.1, 130.5, 128.6, 128.5, 127.4 (d, *Jc_r = 8.7 Hz), 127.0,
126.7, 125.0, 124.7 (q, 'Jcr = 279.1 Hz), 124.5, 124.4, 122.3, 116.3 (d, 2Jc_r = 23.2 Hz),
114.1 (d, %Jc_r = 25.8 Hz), 110.3 (d, *Jc_r = 8.0 Hz), 109.9, 73.6, 65.2, 62.2 (q, *Jcr = 31.7
Hz), 44.22, 44.20, 43.8, 11.4 ppm. ’F NMR (376 MHz, CDCl3): § —-72.2, —119.5 ppm.

HRMS (ESI): m/z caled. for C37H2sFaNsOs [M + H]"698.2021, found 698.1998.

NO,
2
/
0—,
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(BR,3'R,4'S,5'S)-1,1""-Dibenzyl-5'"-chloro-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro
methyl)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2'"-dione (3ha). From 1h (39.6
mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
67.0 mg (94% yield) compound 3ha as a white solid, m.p. 126-128 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
8.2 min (minor), r = 25.0 min (major); 93% ee. [a]p?*= —1.3 (¢ = 0.71, CH2Cl2). 'H NMR
(400 MHz, CDCl3): 6 7.16-7.04 (m, 7H, ArH), 7.01-6.97 (m, 4H, ArH), 6.89-6.84 (m, 2H,
ArH), 6.77 (d, J = 7.2 Hz, 2H, ArH), 6.50 (d, J = 8.0 Hz, 1H, ArH), 6.40 (d, J = 8.4 Hz, 1H,
ArH), 6.13 (d, J = 9.6 Hz, 1H, NH), 5.29-5.21 (m, 1H, CH), 5.20 (d, J = 16.0 Hz, 1H, CH>),
5.04 (d, J = 16.0 Hz, 1H, CH2), 4.46 (d, J = 16.0 Hz, 1H, CH»), 4.44 (d, J = 15.6 Hz, 1H,
CH»), 3.48 (d, J = 9.2 Hz, 1H, CH), 2.46 (s, 3H, CH3) ppm. 3*C NMR (100 MHz, CDCl3): &
173.5, 172.3, 167.2, 156.1, 143.5, 141.9, 134.7, 134.2, 131.1, 130.6, 129.8, 128.64, 128.55,
127.5, 127.4, 127.3, 127.0, 126.7, 126.4, 125.1, 124.70, 124.66 (q, 'Jcr = 279.1 Hz), 124.5,
122.4, 110.6, 109.9, 73.6, 65.1, 62.3 (q, 2Jcr = 31.8 Hz), 44.27, 44.26, 43.9, 11.4 ppm. "°F
NMR (376 MHz, CDClI3): 6 —=72.3 ppm. HRMS (ESI): m/z caled. for C37H28CIF3Ns50s [M +
H]*714.1726, found 714.1728.

4
N
Br 0—",

(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-5'"-bromo-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro
methyl)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2''-dione (3ia). From 1i (44.0
mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 53.1 mg (70% yield) compound 3ia as a white solid, m.p. 129-131 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
8.5 min (minor), &r = 25.4 min (major); 91% ee. [a]p*>= -3.1 (¢ = 0.84, CH2Cl2). 'H NMR

S8



(400 MHz, CDCls): §7.23 (dd, Ji = 8.4 Hz, J> = 2.0 Hz, 1H, ArH), 7.16-7.03 (m, 6H, ArH),
7.01-6.96 (m, 4H, ArH), 6.92-6.87 (m, 2H, ArH), 6.78 (d, J = 7.2 Hz, 2H, ArH), 6.50 (d, J =
8.0 Hz, 1H, ArH), 6.35 (d, J = 8.4 Hz, 1H, ArH), 6.09 (d, /= 10.0 Hz, 1H, NH), 5.30-5.21 (m,
1H, CH), 5.19 (d,J = 15.6 Hz, 1H, CH2), 5.03 (d, J= 15.6 Hz, 1H, CHa), 4.45 (d, J = 16.0 Hz,
IH, CHa), 4.43 (d, J = 15.6 Hz, 1H, CHa), 3.50 (d, J = 9.2 Hz, 1H, CH), 2.46 (s, 3H, CHs)
ppm. *C NMR (100 MHz, CDCl3): §173.4, 172.3, 167.2, 156.1, 143.5, 142.4, 134.6, 134.2,
132.6, 131.1, 130.6, 129.1, 128.64, 128.55, 127.5, 127.4, 127.0, 126.8, 125.1, 125.0, 124.64
(@, 'Jor=279.7 Hz), 124.57, 122.4, 114.4, 111.1, 110.0, 73.7, 65.1, 62.3 (q, 2Jcr = 31.8 Hz),
44.3,44.0, 11.4 ppm. "’F NMR (376 MHz, CDCl3): 6—72.3 ppm. HRMS (ESI): m/z calcd. for
C37H23"°BrF3NsOs [M + H]" 758.1221, found 758.1247; calcd. for C37H2s®'BrFsNsOs [M +
H]"760.1200, found 760.1221.

(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-6''-bromo-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro
methyl)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2''-dione (3ja). From 1j (44.0
mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1/3) as eluent to
obtain 75.6 mg (99% yield) compound 3ia as a white solid, m.p. 137-139 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
7.9 min (minor), fr = 17.2 min (major); 90% ee. [a]p>>= +20.1 (¢ = 3.13, CH2CL2). 'H NMR
(400 MHz, CDCIl3): 67.26 (d, J = 6.4 Hz, 1H, ArH), 7.15-6.99 (m, 7H, ArH), 6.92-6.84 (m,
6H, ArH), 6.64 (d, J = 1.6 Hz, 1H, ArH), 6.51-6.46 (m, 2H, ArH), 5.94 (d, J = 9.2 Hz, 1H,
NH), 5.34-5.25 (m, 1H, CH), 5.20 (d, J = 15.6 Hz, 1H, CH2), 5.04 (d, /= 16.0 Hz, 1H, CH>),
4.43 (d,J=16.0 Hz, 1H, CH>), 4.39 (d, /= 16.4 Hz, 1H, CH2), 3.63 (d, J=10.0 Hz, 1H, CH),
2.45 (s, 3H, CH3) ppm. *C NMR (100 MHz, CDCl3): 6 173.3, 172.9, 167.6, 156.1, 144.8,
143.3, 134.4, 134.1, 131.0, 130.5, 128.6, 128.5, 127.5, 127.4, 126.9, 126.8, 126.7, 125.1,
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125.0, 124.58 (q, 'Jer = 279.0 Hz), 124.57, 123.8, 122.4, 121.6, 113.1, 109.9, 74.0, 64.9,
62.5 (q, 2Jcr = 31.7 Hz), 44.4, 44.3, 44.1, 11.4 ppm. '’F NMR (376 MHz, CDCl3): 6 -72.3
ppm. HRMS (ESI): m/z calcd. for C37H2s’BrF3NsOs [M + H]* 758.1221, found 758.1214;

caled. for C37H283'BrF3NsOs [M + H]* 760.1200, found 760.1199.

NO,
2
|

(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-7''-bromo-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro
methyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2"'-dione (3ka). From 1k (44.0
mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
69.9 mg (92% yield) compound 3ka as a white solid, m.p. 136-138 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
7.8 min (minor), fr = 19.7 min (major); 88% ee. [a]p>> = —11.8 (¢ = 3.08, CH2Cl2). 'H NMR
(400 MHz, CDCl3): 6 7.36 (dd, J1 = 8.2 Hz, J» = 0.6 Hz, 1H, ArH), 7.25 (d, /= 7.2 Hz, 1H,
ArH), 7.13 (td, J1 = 7.7 Hz, J» = 0.8 Hz, 1H, ArH), 7.10-7.02 (m, 6H, ArH), 6.99—6.89 (m,
4H, ArH), 6.80 (t, J = 7.8 Hz, 1H, ArH), 6.55 (d, J = 7.2 Hz, 2H, ArH), 6.47 (d, J = 7.6 Hz,
1H, ArH), 6.34 (d, J=10.0 Hz, 1H, NH), 5.32-5.13 (m, 4H, CH + CH>), 4.43 (d, /= 16.0 Hz,
1H, CH»), 3.39 (d, J = 8.0 Hz, 1H, CH), 2.45 (s, 3H, CH3) ppm. 3*C NMR (100 MHz, CDCls):
o 174.1, 172.5, 166.6, 156.0, 143.8, 140.7, 136.4, 136.2, 134.7, 131.2, 130.6, 128.5, 128.3,
127.3, 127.0, 126.7, 126.4, 125.6, 125.4, 125.3, 124.8 (q, 'Jc—r = 279.3 Hz), 123.7, 123.1,
122.2, 109.9, 103.0, 73.4, 64.3, 62.1 (q, *Jcr = 31.9 Hz), 45.0, 44.3, 43.5, 11.5 ppm. '°F
NMR (376 MHz, CDCl3): 6§ -72.1 ppm. HRMS (ESI): m/z caled. for C37H23""BrF3NsOs [M +
H]* 758.1221, found 758.1212; caled. for C37H2s*'BrFiNsOs [M + H] 760.1200, found
760.1203.
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(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-7''-methyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro

methyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2'"-dione (3la). From 11 (37.5
mg, 0.10 mmol) and 2a (38.2 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 50.2 mg (72% yield) compound 3la as a white solid, m.p. 137-139 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
10.1 min (minor), &k = 26.6 min (major); 90% ee. [a]p* = —6.1 (¢ = 2.27, CH2CL2). 'H NMR
(400 MHz, CDCl3): 67.13 (td, J1 = 7.8 Hz, J2 = 0.8 Hz, 1H, ArH), 7.08-6.89 (m, 12H, ArH),
6.79 (t, J = 7.4 Hz, 1H, ArH), 6.50-6.45 (m, 3H, ArH), 6.32 (d, J = 10.0 Hz, 1H, NH),
5.31-5.25 (m, 3H, CH + CH2), 4.76 (d, /= 17.2 Hz, 1H, CH2), 4.41 (d, /= 16.0 Hz, 1H, CH>),
3.41 (d, J=8.4 Hz, 1H, CH), 2.45 (s, 3H, CH3), 2.02 (s, 3H, CH3) ppm. 3C NMR (100 MHz,
CDCh): 6174.3, 172.9, 167.2, 155.9, 143.9, 141.4, 136.6, 134.8, 134.1, 131.1, 130.4, 128.6,
128.4, 127.2, 126.9, 126.8, 125.4, 124.89 (q, 'Jcr = 279.2 Hz), 124.86, 124.3, 124.2, 123.8,
122.1, 122.0, 120.4, 109.7, 73.5, 64.4, 62.2 (q, *Jcr = 31.9 Hz), 45.4, 44.2, 43.7, 18.7, 11.5
ppm. '°F NMR (376 MHz, CDCl3): 6 —72.1 ppm. HRMS (ESI): m/z calcd. for C3sH31F3N50s
[M + H]"694.2272, found 694.2257.

(B3R,3'R,4'S,5'S)-1,1""-Dibenzyl-4'-(4-nitro-3-phenylisoxazol-5-yl)-5'-(trifluoromethyl)dis
piro[indoline-3,2'-pyrrolidine-3',3"''-indoline]-2,2''-dione (3ma). From 1m (42.3 mg, 0.10
mmol) and 2a (382 mg, 0.12 mmol), purified by silica gel (200-300
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mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 73.5 mg (99% yield) compound 3ma as a white solid, m.p. 109—-111 °C. HPLC (Daicel
Chiralpak IA, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
15.7 min (major), fr = 19.9 min (minor); 92% ee. [a]p? = +18.7 (¢ = 3.68, CH2Cl2). 'H NMR
(400 MHz, CDCl3): 6 7.52-7.42 (m, 5SH, ArH), 7.15-7.00 (m, 7H, ArH), 6.97-6.78 (m, 9H,
ArH), 6.51 (d, J= 8.0 Hz, 1H, ArH), 6.45 (d, /= 7.6 Hz, 1H, ArH), 6.10 (d, /= 10.0 Hz, 1H,
NH), 5.44-5.34 (m, 1H, CH), 5.22 (d, J=15.6 Hz, 1H, CH»), 5.11 (d, /= 16.0 Hz, 1H, CH>),
4.44 (d, J=15.6 Hz, 1H, CH»), 4.42 (d, J = 16.0 Hz, 1H, CH2), 3.60 (d, J=9.2 Hz, 1H, CH)
ppm. *C NMR (100 MHz, CDCl3): & 173.6, 172.8, 168.0, 157.9, 143.51, 143.46, 134.7,
134.6, 131.0, 130.5, 130.3, 130.0, 129.0, 128.51, 128.48, 127.3, 126.9, 126.7, 126.0, 125.1,
124.9, 124.82, 124.81 (q, 'Jcr = 278.9 Hz), 122.9, 122.2, 121.8, 109.8, 109.7, 73.7, 65.3,
62.2 (q, 2Jcr = 31.7 Hz), 44.3, 44.1 ppm. '’F NMR (376 MHz, CDCl3): 6 —72.2 ppm. HRMS
(ESI): m/z caled. for C42H30F3Ns50s5Na [M + Na]* 764.2091, found 764.2098.

(3R,3'R,4'S,5'S)-1""-Benzyl-1-methyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorometh
yldispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2''-dione (3ab). From 1a (36.1 mg,
0.10 mmol) and 2b (29.1 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:2) as eluent to
obtain 59.7 mg (99% yield) compound 3ab as a white solid, m.p. 128—130 °C. HPLC (Daicel
Chiralpak IA, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr =
9.0 min (minor), fr = 18.4 min (major); 89% ee. [a]p>>= +4.1 (¢ = 2.77, CH2CL2). 'H NMR
(400 MHz, CDCls): 67.32 (d, J= 7.6 Hz, 1H, ArH), 7.24 (t, J= 7.6 Hz, 1H, ArH), 7.17-7.08
(m, 4H, ArH), 7.03 (t, /= 7.6 Hz, 1H, ArH), 6.87 (d, /= 7.6 Hz, 1H, ArH), 6.76-6.70 (m, 3H,
ArH), 6.66 (d, J= 7.6 Hz, 1H, ArH), 6.47 (d, J = 8.0 Hz, 1H, ArH), 6.36 (d, /= 10.0 Hz, 1H,
NH), 5.29-5.15 (m, 1H, CH), 4.94 (d, J = 15.6 Hz, 1H, CH»), 4.41 (d, J = 15.6 Hz, 1H, CH>),
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3.30 (d, J= 8.0 Hz, 1H, CH), 3.11 (s, 3H, CHs), 2.39 (s, 3H, CHs) ppm. '3C NMR (100 MHz,
CDCL): §174.5, 171.3, 166.9, 155.7, 144.4, 142.7, 134.8, 131.0, 130.4, 130.1, 128.6, 127.3,
126.7, 126.3, 125.2, 124.9 (q, Jer = 279.2 Hz), 123.9, 123.3, 122.0, 121.9, 109.6, 108.2,
72.8,64.9, 61.9 (q, 2Jcr = 31.9 Hz), 43.8, 42.9, 26.4, 11.4 ppm. '°F NMR (376 MHz, CDCls):

6—72.3 ppm. HRMS (ESI): m/z calcd. for C31H25F3NsOs [M + H]" 604.1802, found 604.1799.

NO,
4
/
0—",

(3R,3'R,4'S,5'S)-1-Allyl-1""-benzyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoromethyl)

dispiro[indoline-3,2'-pyrrolidine-3',3'-indoline]-2,2''-dione (3ac). From 1a (36.1 mg, 0.10
mmol) and 2¢ (322 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
62.3 mg (99% yield) compound 3ac as a white solid, m.p. 117-119 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
8.4 min (minor), fr = 35.8 min (major); 88% ee. [a]p?° = +7.0 (¢ = 2.79, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 67.20 (td, /1 = 7.8 Hz, J» = 0.8 Hz, 1H, ArH), 7.16-7.09 (m, 4H, ArH),
7.05-7.01 (m, 2H, ArH), 6.92 (t, /= 7.4 Hz, 1H, ArH), 6.81-6.77 (m, 3H, ArH), 6.65 (d, J =
8.0 Hz, 1H, ArH), 6.47 (d, J= 7.6 Hz, 1H, ArH), 6.19 (d, J= 9.6 Hz, 1H, NH), 5.66-5.56 (m,
1H, =CH), 5.32-5.22 (m, 1H, CH), 5.03 (d, J = 16.0 Hz, 1H, CH2), 4.93 (d, J=10.4 Hz, 1H,
=CH>), 4.81 (d, J = 17.6 Hz, 1H, =CH>), 4.56-4.51 (m, 1H, CH2), 4.41 (d, J = 16.0 Hz, 1H,
CH>), 3.96 (dd, J1 = 16.4 Hz, J» = 5.6 Hz, 1H, CH2), 3.42 (d, J = 8.8 Hz, 1H, CH), 2.40 (s, 3H,
CH3) ppm. *C NMR (100 MHz, CDCl3): 6 173.7, 172.1, 167.3, 155.8, 143.6, 143.1, 134.8,
131.0, 130.9, 130.3, 130.0, 128.6, 127.3, 126.7, 126.1, 125.1, 124.8 (q, 'Jc—r = 279.1 Hz),
124.4, 123.0, 122.0, 121.8, 117.4, 109.6, 109.4, 73.3, 65.1, 62.2 (q, *Jcr = 31.8 Hz), 44.0,
43.5,42.6, 11.4 ppm. '’F NMR (376 MHz, CDCl3): §-72.3 ppm. HRMS (ESI): m/z calcd. for
C33H27F3N50s [M + H]* 630.1959, found 630.1963.
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(BR,3'R,4'S,5'S)-1""-Benzyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoromethyl)dispiro
[indoline-3,2'-pyrrolidine-3',3"''-indoline]-2,2''-dione (3ad). From 1a (36.1 mg, 0.10 mmol)
and 2d (27.4 mg, 0.12 mmol), purified by silica gel (200-300 mesh) column chromatography
using ethyl acetate/petroleum ether (1:2) as eluent to obtain 48.5 mg (82% yield) compound
3ad as a white solid, m.p. 159-161 °C. HPLC (Daicel Chiralpak IA, n-hexane/2-propanol =
70:30, flow rate 1.0 mL/min, detection at 254 nm): & = 13.9 min (minor), fr = 44.6 min
(major); 66% ee. [a]p*>= +11.1 (c = 1.08, CH2Cl2). 'H NMR (400 MHz, acetone-d6): §9.35
(s, 1H, NH), 8.18-8.14 (m, 1H, ArH), 7.25-7.18 (m, 3H, ArH), 7.14-7.05 (m, 3H, ArH), 6.87
(d, J=17.6 Hz, 1H, ArH), 6.75 (d, J = 10.8 Hz, 1H, NH), 6.69 (d, J = 7.6 Hz, 1H, ArH), 6.62
(d, J=17.2 Hz, 2H, ArH), 6.59—-6.53 (m, 2H, ArH), 5.40-5.29 (m, 1H, CH), 4.82 (d, J = 16.0
Hz, 1H, CH2), 4.59 (d, J=9.2 Hz, 1H, CH), 4.46 (d, /= 16.4 Hz, 1H, CH>), 2.37 (s, 3H, CH3)
ppm. 3C NMR (100 MHz, acetone-d6): & 177.9, 171.9, 168.4, 157.6, 145.3, 144.6, 137.3,
133.1, 132.2, 131.7, 130.4, 129.2, 128.9, 128.1, 127.8, 127.7 (q, 'Jcr = 278.7 Hz), 126.1,
125.3, 123.7,122.5, 111.4, 111.4, 74.5, 67.4, 63.4 (q, 2Jc—r = 31.8 Hz), 44.6, 43.7, 12.4 ppm.
F NMR (376 MHz, acetone-d6): 6 —72.9 ppm. HRMS (ESI): m/z caled. for C30H23F3N50s
[M + H]"590.1646, found 590.1634.

(BR,3'R,4'S,5'S)-1""-Benzyl-1-(4-bromobenzyl)-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifl
uoromethyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2''-dione (3ae). From 1a

(36.1 mg, 0.10 mmol) and 2e (47.8 mg, 0.12 mmol), purified by silica gel (200-300
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mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 73.0 mg (96% yield) compound 3ae as a white solid, m.p. 125—-127 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
8.4 min (minor), tr = 25.4 min (major); 92% ee. [o]p*° = —4.7 (¢ = 3.16, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 6 7.18-7.02 (m, 7H, ArH), 6.97-6.91 (m, 3H, ArH), 6.82—6.78 (m, 3H,
ArH), 6.69 (d, J = 7.6 Hz, 2H, ArH), 6.52 (d, J = 8.0 Hz, 1H, ArH), 6.39 (d, J = 7.6 Hz, 1H,
ArH), 6.22 (d, J=10.0 Hz, 1H, NH), 5.35-5.27 (m, 1H, CH), 5.23 (d, /= 16.0 Hz, 1H, CH>),
5.09 (d, J = 16.0 Hz, 1H, CH2), 4.41 (d, J = 16.0 Hz, 1H, CH2), 4.29 (d, J = 16.0 Hz, 1H,
CHb»), 3.50 (d, J = 9.2 Hz, 1H, CH), 2.42 (s, 3H, CH3) ppm. '3C NMR (100 MHz, CDCl3): &
173.9, 172.2, 167.3, 155.9, 143.3, 143.2, 134.4, 133.7, 131.5, 131.0, 130.4, 130.1, 128.7,
128.5, 127.3, 126.4, 126.1, 125.3, 124.8 (q, 'Jcr = 279.0 Hz), 124.5, 122.9, 122.3, 122.0,
121.2, 109.7, 109.5, 73.5, 65.0, 62.2 (q, *Jcr = 31.8 Hz), 43.9, 43.7, 43.6, 11.4 ppm. "°F
NMR (376 MHz, CDCl3): 6 -72.4 ppm. HRMS (ESI): m/z caled. for C37H28""BrF3sNsOs [M +
HJ" 758.1220, found 758.1204; calcd. for C37H2s®'BrFsNsOs [M + HJ® 760.1200, found

760.1189.

NO,
2
|

(3R,3'R,4'S,5'S)-1,1"'-Dibenzyl-5-fluoro-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorom

ethyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2"''-dione (3af). From 1a (36.1 mg,
0.10 mmol) and 2f (404 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1/3) as eluent to obtain
66.1 mg (95% yield) compound 3af as a white solid, m.p. 128—130 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
8.0 min (minor), fr = 20.3 min (major); 88% ee. [o]p?° = +5.4 (¢ = 2.71, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 67.18 (td, Ji = 7.7 Hz, J» = 0.8 Hz, 1H, ArH), 7.12-6.95 (m, 10H, ArH),
6.81-6.76 (m, 4H, ArH), 6.54 (d, J= 8.0 Hz, 1H, ArH), 6.37 (dd, /1 = 8.4 Hz, Jo =4.4 Hz, 1H,
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ArH), 6.26 (d, J = 8.0 Hz, 1H, NH), 5.29-5.20 (m, 2H, CH + CHa), 5.02 (d, J = 15.6 Hz, 1H,
CHa), 4.44 (t, J = 15.6 Hz, 2H, CH>), 3.44 (d, J = 8.4 Hz, 1H, CH), 2.41 (s, 3H, CHs) ppm.
13C NMR (100 MHz, CDCL3): §173.9, 171.9, 167.0, 158.2 (d, 'Je_r = 240.2 Hz), 155.9, 143.1,
139.6, 134.5 (d, 3Jc_r = 8.6 Hz), 131.1, 130.3, 128.6, 128.5, 127.4 (d, “Jor = 3.0 Hz), 127.1,
126.7, 126.1, 126.0, 125.9, 124.7 (q, "Jer = 279.2 Hz), 122.7, 122.1, 116.6 (d, 2Jc_r = 23.0
Hz), 113.6 (d, 2Jc_r = 26.1 Hz), 110.2 (d, *Jc_r = 7.8 Hz), 110.0, 73.4, 64.9, 62.1 (q, YJcr =
31.8 Hz), 44.4, 44.0, 43.4, 11.4 ppm. '°F NMR (376 MHz, CDCls): & —72.3, —119.5 ppm.

HRMS (ESI): m/z caled. for C37H2sFaNsOs [M + H]"698.2021, found 698.2023.

NO,
4
/

(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-5-bromo-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorom
ethyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2''-dione (3ag). From 1a (36.1 mg,
0.10 mmol) and 2g (47.8 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 75.0 mg (99% yield) compound 3ag as a white solid, m.p. 119-121 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
8.1 min (minor), = = 21.5 min (major); 89% ee. [a]p* = +58.0 (c = 3.64, CH2Cl2). '"H NMR
(400 MHz, CDCl3): 67.22-7.16 (m, 3H, ArH), 7.11-6.96 (m, 10H, ArH), 6.72 (d, /= 7.2 Hz,
2H, ArH), 6.55 (d, J = 8.0 Hz, 1H, ArH), 6.32-6.30 (m, 2H, ArH + NH), 5.28-5.19 (m, 1H,
CH), 5.18 (d, J=16.0 Hz, 1H, CH2), 4.99 (d, J=16.0 Hz, 1H, CH>), 4.47 (d,J=15.6 Hz, 1H,
CH), 4.45 (d, J = 15.6 Hz, 1H, CH2), 3.39 (d, J = 8.4 Hz, 1H, CH), 2.41 (s, 3H, CH3) ppm.
3C NMR (100 MHz, CDCl3): §173.7, 171.5, 166.8, 155.9, 143.0, 142.6, 134.5, 134.3, 133.0,
131.1, 130.3, 128.62, 128.56, 128.5, 127.5, 127.4, 127.1, 126.6, 126.2, 124.7 (q, 'Jc-r = 279.2
Hz), 122.8, 122.2, 114.5, 111.0, 110.0, 73.1, 64.9, 62.1 (q, 2Jc—r = 31.9 Hz), 44.3, 44.0, 43.1,
11.4 ppm. "F NMR (376 MHz, CDCL): & —72.3 ppm. HRMS (ESI): m/z caled. for
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C37H27"°BrF3NsOsNa [M + Na]" 780.1040, found 780.1043; calcd. for C37H273'BrF3NsOsNa
[M + Na]" 782.1020, found 782.1031.

(B3R,3'R,4'S,5'S)-1,1""-Dibenzyl-5-methyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro

methyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2'"-dione (3ah). From 1a (36.1
mg, 0.10 mmol) and 2h (39.9 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
68.7 mg (99% yield) compound 3ah as a white solid, m.p. 123-125 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
9.8 min (minor), fr = 24.4 min (major); 90% ee. [o]p*>= +39.7 (c = 3.24, CH2CLz). '"H NMR
(400 MHz, CDCl3): 6 7.14-6.95 (m, 7H, ArH), 6.91-6.86 (m, 6H, ArH), 6.78 (d, J = 7.6 Hz,
2H, ArH), 6.49 (d, J = 7.6 Hz, 1H, ArH), 6.31 (d, J = 8.0 Hz, 1H, ArH), 6.13 (d, /= 9.6 Hz,
1H, NH), 5.36-5.27 (m, 1H, CH), 5.19 (d, J = 16.0 Hz, 1H, CH>), 5.09 (d, J = 16.0 Hz, 1H,
CH2), 4.44 (d, J=16.0 Hz, 1H, CH2), 4.40 (d, J=16.0 Hz, 1H, CH2), 3.55 (d, /=9.6 Hz, 1H,
CH), 2.42 (s, 3H, CH3), 2.11 (s, 3H, CH3) ppm. '*C NMR (100 MHz, CDCls3): §173.5, 172.8,
167.6, 156.0, 143.4, 141.0, 134.8, 134.6, 131.7, 131.0, 130.4, 129.8, 128.5, 128.4, 127.3,
127.2, 126.9, 126.7, 126.02, 126.01, 124.8 (q, 'Jcr = 279.0 Hz), 124.7, 122.9, 121.7, 109.8,
109.4, 73.9, 65.2, 62.4 (q, 2Jc-r = 31.7 Hz), 44.08, 44.06, 44.0, 20.9, 11.4 ppm. 'F NMR (376
MHz, CDCls): 6§ —72.3 ppm. HRMS (ESI): m/z caled. for C3sH31F3NsOs [M + H]"694.2272,

found 694.2274.

NO,
2
|
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(3R,3'R,4'S,5'S)-1,1""-Dibenzyl-5-methoxy-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluoro
methyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2'"-dione (3ai). From 1a (36.1
mg, 0.10 mmol) and 2i (41.8 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
66.7 mg (94% yield) compound 3ai as a white solid, m.p. 123-125 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
11.2 min (minor), fr = 27.8 min (major); 89% ee. [0]p>> = +37.0 (c = 2.83, CH2CL2). 'H NMR
(400 MHz, CDCl3): 67.14 (td, J1 = 7.7 Hz, J» = 0.8 Hz, 1H, ArH), 7.07-6.93 (m, 10H, ArH),
6.76 (d, J = 7.6 Hz, 2H, ArH), 6.68 (d, J = 2.0 Hz, 1H, ArH), 6.63 (dd, /1 = 8.4 Hz, ). =24
Hz, 1H, ArH), 6.50 (d, J = 7.6 Hz, 1H, ArH), 6.33 (d, J = 8.4 Hz, 1H, ArH), 6.21 (d, J=9.6
Hz, 1H, NH), 5.34-5.26 (m, 1H, CH), 5.20 (d, J = 16.0 Hz, 1H, CH2), 5.09 (d, J = 16.0 Hz,
1H, CH2), 4.44 (d, J=16.0 Hz, 1H, CH2), 4.39 (d, J = 16.0 Hz, 1H, CH>), 3.53 (s, 3H, CH3),
3.52(d, J=9.2 Hz, 1H, CH), 2.42 (s, 3H, CH3) ppm. 3C NMR (100 MHz, CDCl3): §173.5,
172.4, 167.4, 156.0, 155.3, 143.4, 136.8, 134.8, 134.5, 131.0, 130.0, 128.5, 128.4, 127.3,
127.2, 126.9, 126.6, 126.1, 125.5, 124.8 (q, 'Jcr = 279.1 Hz), 123.0, 121.8, 115.9, 111.8,
110.2, 109.9, 73.8, 65.0, 62.3 (q, 2Jcr = 31.7 Hz), 55.8, 44.2, 44.0, 43.7, 11.4 ppm. ’F NMR
(376 MHz, CDCl3): § —72.2 ppm. HRMS (ESI): m/z calcd. for C3sH31F3NsOs [M + H]*
710.2221, found 710.2231.

(3R,3'R,4'S,5'S)-1,1"'-Dibenzyl-6-fluoro-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorom

ethyl)dispiro[indoline-3,2'-pyrrolidine-3',3'""-indoline]-2,2''-dione (3aj). From 1a (36.1 mg,
0.10 mmol) and 2j (40.4 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
69.1 mg (99% yield) compound 3aj as a white solid, m.p. 121-123 °C. HPLC (Daicel

Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
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7.5 min (minor), fr = 18.5 min (major); 93% ee. [a]p* = +3.0 (¢ = 3.29, CH2Clz). 'H NMR
(400 MHz, CDCl3): 67.22-7.16 (m, 2H, ArH), 7.11-6.95 (m, 9H, ArH), 6.84 (dd, J1 = 8.4 Hz,
J2=15.2 Hz, 1H, ArH), 6.69 (d, J= 7.6 Hz, 2H, ArH), 6.52 (d, J = 8.0 Hz, 1H, ArH), 6.38 (td,
J1=8.9 Hz, J. = 2.0 Hz, 1H, ArH), 6.33 (d, /=9.6 Hz, 1H, NH), 6.18 (dd, /1 = 8.8 Hz, J> =
2.0 Hz, 1H, ArH), 5.28-5.21 (m, 1H, CH), 5.19 (d, J = 15.6 Hz, 1H, CH>), 5.04 (d, J = 15.6
Hz, 1H, CH2), 4.42 (d, J=15.6 Hz, 2H, CH>), 3.41 (d, /= 8.4 Hz, 1H, CH), 2.41 (s, 3H, CH3)
ppm. C NMR (100 MHz, CDCl3): §174.4, 171.6, 166.9, 163.9 (d, \Jc_r = 247.7 Hz), 155.9,
145.5 (d, *Jcr = 11.7 Hz), 143.0, 134.5, 134.3, 131.1, 130.2, 128.6, 128.5, 127.5, 127.4,
127.1,126.6 (d, *Jc—r = 9.9 Hz), 126.5, 126.2, 124.8 (q, 'Jcr =279.3 Hz), 123.1, 122.1, 119.5
(d, *Jc_r = 2.9 Hz), 109.9, 108.2 (d, 2Jc_r = 22.3 Hz), 98.4 (d, 2Jc_r = 27.5 Hz), 72.9, 64.9,
62.0 (q, 2Jcr = 32.0 Hz), 44.4, 43.9, 43.1, 11.4 ppm. '°F NMR (376 MHz, CDClz): § -72.3,
—108.0 ppm. HRMS (ESI): m/z calcd. for C37H28F4NsOs [M + H]" 698.2022, found 698.2003.

(BR,3'R,4'S,5'S)-1,1""-Dibenzyl-6-chloro-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorom
ethyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2''-dione (3ak). From 1la (36.1
mg, 0.10 mmol) and 2k (42.3 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
63.7 mg (89% yield) compound 3ak as a white solid, m.p. 127-129 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
7.5 min (minor), fr = 18.0 min (major); 92% ee. [a]p? = +6.1 (c = 2.81, CH2Clz). 'H NMR
(400 MHz, CDCls): 6 7.24-7.16 (m, 2H, ArH), 7.12-6.96 (m, 9H, ArH), 6.78 (d, J = 8.0 Hz,
1H, ArH), 6.69-6.66 (m, 3H, ArH), 6.52 (d, J = 7.6 Hz, 1H, ArH), 6.44 (d, J = 2.0 Hz, 1H,
ArH), 6.34 (d, J=10.0 Hz, 1H, NH), 5.29-5.20 (m, 1H, CH), 5.19 (d, J = 15.6 Hz, 1H, CH>),
5.05 (d, J = 16.0 Hz, 1H, CH2), 4.43 (d, J = 16.0 Hz, 1H, CH»), 4.41 (d, J = 16.0 Hz, 1H,
CH»), 3.37 (d, J = 8.0 Hz, 1H, CH), 2.41 (s, 3H, CH3) ppm. *C NMR (100 MHz, CDCl3): &
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174.3, 171.4, 166.8, 155.9, 145.0, 143.0, 136.3, 134.4, 134.3, 131.1, 130.3, 128.6, 128.5,
127.5, 127.4, 127.1, 126.5, 126.24, 126.17, 124.8 (q, 'Jc—r = 279.3 Hz), 123.0, 122.4, 122.2,
121.9, 110.1, 109.9, 72.9, 64.9, 62.1 (q, *Jcr = 32.0 Hz), 44.4, 43.9, 43.0, 11.4 ppm. '°F
NMR (376 MHz, CDClI3): 6 —=72.3 ppm. HRMS (ESI): m/z calcd. for C37H28CIF3Ns50s [M +
H]*714.1726, found 714.1733.

NO,
7 / CF3
o—,

(3R,3'R,4'S,5'S)-1,1"'-Dibenzyl-7-bromo-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluorom
ethyl)dispiro[indoline-3,2'-pyrrolidine-3',3""-indoline]-2,2"''-dione (3al). From 1a (36.1 mg,
0.10 mmol) and 21 (47.8 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to
obtain 70.8 mg (93% yield) compound 3al as a white solid, m.p. 200-202 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): rr=
8.0 min (minor), fr = 16.0 min (major); 90% ee. [a]p* = -36.9 (c = 3.25, CH2Clz). 'H NMR
(400 MHz, CDCl3): 67.30 (dd, J1 = 8.2 Hz, J» = 0.6 Hz, 1H, ArH), 7.18-7.13 (m, 2H, ArH),
7.11-7.04 (m, 6H, ArH), 6.91-6.83 (m, 6H, ArH), 6.70 (t, /= 7.8 Hz, 1H, ArH), 6.52 (d, J =
7.6 Hz, 1H, ArH), 6.08 (d, J = 9.6 Hz, 1H, NH), 5.36-5.24 (m, 3H, CH + CH>), 4.97 (d, J =
15.6 Hz, 1H, CH»), 4.46 (d, J = 15.6 Hz, 1H, CH»), 3.55 (d, /=9.2 Hz, 1H, CH), 2.41 (s, 3H,
CH3) ppm. *C NMR (100 MHz, CDCl3): & 174.5, 172.5, 167.3, 156.0, 143.3, 141.1, 136.8,
136.4, 134.6, 131.0, 130.2, 128.6, 128.3, 128.1, 127.4, 126.71, 126.66, 126.1, 125.9, 124.7 (q,
Jcr =279.1 Hz), 124.4, 123.3, 122.4, 121.9, 109.9, 102.7, 73.0, 65.2, 62.2 (q, 2Jc-r = 31.6
Hz), 45.0, 44.2, 44.0, 11.4 ppm. F NMR (376 MHz, CDCl3): 6 —72.2 ppm. HRMS (ESI):
m/z caled. for C37H2sBrF3sNsOs [M + H]" 758.1220, found 758.1253; calcd. for
C37H2s*'BrF3NsOs [M + H]* 760.1200, found 760.1216.
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(3R,3'R,4'S,5'S)-1,1"'-Dibenzyl-5,7-dimethyl-4'-(3-methyl-4-nitroisoxazol-5-yl)-5'-(trifluo
romethyl)dispiro[indoline-3,2'-pyrrolidine-3',3'"-indoline]-2,2""-dione (3am). From 1a
(36.1 mg, 0.10 mmol) and 2m (41.6 mg, 0.12 mmol), purified by silica gel (200-300
mesh) column chromatography using ethyl acetate/petroleum ether (1:3) as eluent to obtain
66.1 mg (97% yield) compound 3am as a white solid, m.p. 219-221 °C. HPLC (Daicel
Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0 mL/min, detection at 254 nm): tr =
11.3 min (minor), &k = 23.9 min (major); 92% ee. [0]p*> = +22.3 (¢ = 2.61, CH2CL2). '"H NMR
(400 MHz, CDCl3): 67.13 (td, /1 = 7.8 Hz, J» = 0.8 Hz, 1H, ArH), 7.08-6.96 (m, 7H, ArH),
6.86-6.81 (m, 3H, ArH), 6.73 (s, 1H, ArH), 6.69 (d, J= 7.2 Hz, 3H, ArH), 6.51 (d, /= 8.0 Hz,
1H, ArH), 5.98 (d, J = 9.2 Hz, 1H, NH), 5.41-5.31 (m, 1H, CH), 5.24 (d, /= 17.2 Hz, 1H,
CH), 5.12 (d, J = 15.6 Hz, 1H, CH2), 4.86 (d, J = 17.2 Hz, 1H, CH2), 4.44 (d, J = 16.0 Hz,
1H, CH2), 3.64 (d, J = 10.0 Hz, 1H, CH), 2.43 (s, 3H, CH3), 2.15 (s, 3H, CH3), 1.97 (s, 3H,
CH3) ppm. *C NMR (100 MHz, CDCl3): & 174.0, 173.6, 168.0, 156.0, 143.7, 138.9, 136.9,
134.8, 134.7, 131.7, 130.9, 129.8, 128.5, 128.4, 127.3, 126.8, 126.7, 126.0, 125.9, 125.2,
124.8 (q, 'Jcr=279.0 Hz), 124.0, 122.7, 121.6, 119.9, 109.8, 73.6, 65.4, 62.5 (q, 2Jcr = 31.6
Hz), 45.2, 44.7, 44.2, 20.7, 18.5, 11.4 ppm. ’F NMR (376 MHz, CDCl3): § —72.2 ppm.
HRMS (ESI): m/z calcd. for C3oH33F3NsOs [M + H]"708.2428, found 708.2425.
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4. Gram-scale synthesis of 3aa

5 mol% C2
DCE, -10°C, 72 h

1a 2a 3aa

1.48 mmol, 1.0075 g

1.5 mmol, 542.0 mg 1.8 mmol, 572.9 mg 5201 dr. 93% ee

3-methyl-4-nitro-5-isatylidenyl-isoxazole 1a (542.0 mg, 1.5 mmol), N-2,2,2-trifluoroethyl-
isatin ketimine 2a (572.9 mg, 1.8 mmol) and catalyst C2 (42.2 mg, 5 mol%) were dissolved in
dry DCE (15 mL) at —10 °C. After stirring at this temperature for 72 h, the reaction mixture
was concentrated and directly purified by silica gel column chromatography (petroleum

ether/ethyl acetate, 3:1) to afford the desired product 3aa as a white solid (1.0075 g, 99%
yield) with >20:1 dr and 93% ee.

5. Procedure and the characterization data of compounds 4

SnCI202H20, rt
THF/HCI, 12 h

4, 40% yield

3aa, >20:1 dr, 93% ee >20:1 dr. 93% ee

SnCl2+2H20 (225.7 mg, 1.0 mmol) was added to the solution of compound 3aa (135.9 mg,
0.20 mmol) in THF (4 mL) at room temperature. Then HCI (conc.) (0.25 mL) was added to it
dropwise and the reaction mixture was stirred for 12 h. After that, the reaction mixture was
added NaOH (1 N) solution until the pH value is 13 and extracted with ethyl acetate (3 x 10
mL). The combined organic layer was dried over anhydrous Na>SO4 and concentrated. The
residue was purified by silica gel column chromatography (petroleum ether/ethyl acetate, 2:1)
to afford the desired product 4 as a white solid (52.0 mg, 40% yield). m.p. 194—196 °C.
HPLC (Daicel Chiralpak IC, n-hexane/2-propanol = 85:15, flow rate 1.0 mL/min, detection at
254 nm): fr = 29.2 min (minor), r = 36.0 min (major); 93% ee. [a]p?® = —33.8 (¢ = 2.49,
CH2Clz). 'TH NMR (400 MHz, CDCl3): 6 7.78 (d, J = 7.2 Hz, 1H, ArH), 7.28-7.26 (m, 2H,
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ArH), 7.20-7.11 (m, 2H, ArH), 7.09-7.02 (m, 5H, ArH), 6.92 (t, J = 7.6 Hz, 2H, ArH),
6.56-6.50 (m, 2H, ArH), 6.45 (d, J= 7.6 Hz, 3H, ArH), 6.37 (d, /= 7.6 Hz, 1H, ArH), 5.79 (d,
J=10.4 Hz, 1H, NH), 5.29 (d, J = 15.6 Hz, 1H, CH>), 5.26-5.19 (m, 1H, CH), 5.00 (d, J =
16.4 Hz, 1H, CH2), 4.42 (d, J = 15.6 Hz, 2H, CH»), 3.03-2.73 (m, 3H, CH + NH>), 2.04 (s,
3H, CH3) ppm. *C NMR (100 MHz, CDCl3): § 175.9, 172.7, 154.4, 146.7, 143.9, 142.6,
135.2, 134.4, 130.1, 129.7, 128.5, 127.5, 127.3, 127.1, 126.5, 125.9, 125.4 (q, 'Jcr = 279.3
Hz), 125.1, 125.0, 124.0, 123.6, 122.4, 121.8, 109.7, 109.2, 72.1, 64.4, 60.2 (q, *Jcr = 31.8
Hz), 44.3, 43.6, 41.1, 9.2 ppm. '’F NMR (376 MHz, CDCl3): §—72.6 ppm. HRMS (ESI): m/z
caled. for C37H31F3N503 [M + H]" 650.2374, found 650.2357.

6. Procedure and the characterization data of compound 5

SNClye2H,0, HCI  TMSCHN,, MeOH
THF/H,O, reflux, 2h  THF, 0°C, 1 h

5, 43% yield

3aa, >20:1 dr, 93% ee >20:1 dr, 93% ee

The mixture of compound 3aa (135.9 mg, 0.2 mmol), SnCl2-2H20 (135.4 mg, 0.6 mmol),
THF (5.0 mL), water (5.0 mL), and HCI (conc.) (0.5 mL) was heated at reflux for 2 h and
then cooled to room temperature. THF was evaporated in vacuo, and the water layer was
extracted with ethyl acetate (3x10 mL). The combined organic layer was dried over
anhydrous NaxSOa. After evaporation of solvent, the resulted residue was dissolved in dry
THF (2 mL) at 0 °C, then TMSCHN: (0.4 mL) and MeOH (80 pL) were added to the reaction
mixture slowly. After stirring at this temperature for 1 h, the reaction mixture was
concentrated and directly purified by silica gel column chromatography (petroleum
ether/ethyl acetate, 3:1) to afford the desired product 5 as a white solid (53.2 mg, 43% yield).
m.p. 244-246 °C. HPLC (Daicel Chiralpak IC, n-hexane/2-propanol = 70:30, flow rate 1.0
mL/min, detection at 254 nm): fr= 10.3 min (minor), f&r = 34.9 min (major); 93% ee. [a]p> =
—103.9 (¢ = 0.64, CH2Clz). '"H NMR (400 MHz, CDCl3): 6 7.52 (d, J = 7.2 Hz, 1H, ArH),
7.33-7.31 (m, 2H, ArH), 7.21 (t, /= 7.6 Hz, 1H, ArH), 7.15-7.04 (m, 6H, ArH), 6.97 (t, J =
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7.6 Hz, 2H, ArH), 6.61 (d, J= 7.2 Hz, 2H, ArH), 6.55-6.50 (m, 3H, ArH), 6.40 (d, /= 7.6 Hz,
1H, ArH), 5.23 (d, J = 15.6 Hz, 1H, CH»), 5.15 (d, J = 9.6 Hz, 1H, NH), 5.08-4.98 (m, 2H,
CH2 + CH), 4.48 (d, J=16.0 Hz, 1H, CH>), 4.45 (d, J= 15.6 Hz, 1H, CH2), 3.24 (s, 3H, CH3),
2.86 (d, J= 6.4 Hz, 1H, CH) ppm. 1*C NMR (100 MHz, CDCl3): 6175.4, 171.4, 168.5, 143.9,
142.9, 135.4, 134.8, 130.2, 129.9, 128.53, 128.48, 127.7, 127.4, 127.2, 126.4, 125.44, 125.40
(q, Jer = 279.5 Hz), 125.0, 123.4, 122.2, 121.7, 109.5, 109.2, 72.4, 63.0, 60.7 (q, 2Jc—r =
32.3 Hz), 52.2,49.7, 44.3, 43.6 ppm. HRMS (ESI): m/z calcd. for C3sH2sF3N304Na [M + Na]"
634.1924, found 634.1928.
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9. Copies of HPLC chromatograms
DAD1 A, Sig=254 4 Ref=360 100 (LTH\LTH137101.0)
mAL 2

400~ ﬁ

350+

300

250~

rac-3aa
2004 %
150
100 -
m______hﬂ_mﬁJALmJ
0: = — ey
S T NS T S L B EE R T B C L VS R D S S R [ B R
0 5 10 15 20 25 30 mir|
FPeak RetTime Type Width Area Height Area
¥ [min] [min] [mMAU*s] [mAU] %

1 9.589 BB 0.5843 1.66173e4 434 36752 50.3552
2 24.686 BB 1.4180 1.63828e4 174.07886 49.6448

DADT A, Sig=254,4 Ret=360,100 (LTALTHI66201.0)
mAL 2
']
400 4
3504
300 4
2504
2004
1504
1004
504 E
0 '/\. —-
i I 1 | I 1
5 10 15 20 25 30 mir|
Peak RetTime Typese Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 9.508 BB 0.5166 1433.89478 41.97%222 3.5157
2 24.230 BB 1.3845 3.93513e4 425.66849 96.4843
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mAl
140

1204

100

80—

60

40

20+

DADT A Sig=254 4 Rel=360,100 ([LTHLTAZZ7101.0)

mir

10 5w 25 30
FPeak RetTime Typs Width Area Heisht Area
# [min] [min] [MAU*s ] [mAU] %

1 12.084 BB 0.5733 5347.259%28 143.96870 50.2972
2 26.454 BB 1.1891 5284.06641 63.35369 49.7028

mAl

200 -

150 <

100 -

S04

DADT A Sig=254 4 Rel=360,100 ([LTHLTHAZ27201.0)

mir

10 15 20 25 30
Peak RBetTime Typs Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 12.308 BB 0.5654 1020.02991 27.08209 4.9815
2 26:81b BB 1.2491 1.94563e4 234.72018 95.0185
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DADT A, Sig=254,4 Hef=360,100 (L THLTH228101.0)
mal | 3

=

200 =

150 -

%ﬁi‘@ rac-3ca
100+ 5%@"'
50—
U-M“/J
15 20 5 3 38 T
Peak RetTime Typs Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 8.886 BB 0.4109 6581.51563 245.42955 49.8242
2 23.612 MM 1.2465 6627.94971 88.61771 50.1758

DADT A_ Sig=254, £ Ref=360,100 (LTHILTH228201.0)
mAL

746

140

120+

100 4

80—

60~

40~

:
0 1A
' 10 15 ' 20 ' . ' 30 ' 35
Peak BetTime Typese Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
1| 8.948|BB | O.3916| 234.55772| 9.01413| 2.1038|

2 23.746 BB 1.1174 1.09148e4 149.57164 97.8962
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DADT A, Sig=254 4 Ref=360, 100 (LTHLTHZZ3103.0]
mALl
70
B0
50
[
403 R
rac-3da FH
30
20
10
0 ng
10 15 20 25 30 35 s
Peak BetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
(L (3 i = i T sy T
1 14.573 MM 1.0099 4387.99365 72.41456 49.9182
2 32.554 MM 2.2206 4402.37354 33.04235 50.0818

DAD1 A, Sig=254 4 Ref=360,100 (LTHILTHZ25202.D)
mAL —

NO,

1204

100 4

80—

60—

40~

20+

T T T T T T T T T T T T T T T T T T

T T T T T
10 15 20 25 30 35 mir|

FPeak EetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %
il ii| it L ima i a1 i i i e
1 14.616 BB 0.7855 1230.20276 20.57676 6.4945
2 32.377 MM 2.1713 1.77119%=4 13595334 93.50585
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DADT A, Sig=254 4 Ref=360,100 (LTHILTH182701.0}
mal

120+

100 -

80 -

60—

rac-3ea
40 -
20 5
0_
0 2 4 8 8 10 12 14
FPeak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] 5

1 6.810 BB 0.3800 3268.35352 131.4886% 49.6104
2 8.954 BB 0.5405 3319.68701 93.43784 50.3896

DADT A Sig=254 & Rel=360,100 (LTHLTH182201.0)

maAL g
200 '
1754
150
125
100 3
0w
754
50
25]
0_ MR
T | N T T N T T T J N N ) T N T T T T L]
2 4 6 8 10 12 14 16
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 6.941 VB 0.4019 2368.17383 90.32169 23.4862
2 9.1289 VB @.5664 7715.867373 207.19843% "16.5138
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DAD1 A, Sig=254,4 Ref=360,100 (LTH\LTH1593110.D)

mAL =
300 - ﬂ
250
200 - g
150
100+

50

W] P

T T s T 7 T N e T e S e W B B RS e (R
25 5 75 10 125 15 175 20 miq
Peak REetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 7.633 BB 0.3712 7815.68652 319.69849 49.9432
2 15.644 BB 0.6408 7833.46582 187.72234 50.0568

DAD1 A, Sig=254 4 Ref=360,100 {LTH\LTH193204.0)
mAU o

800~

NO,

700 N7
600
500+

400 —

300+

200+

100

T.734

— e ‘f\-.

e L o e e e s B e e e e e LA E e o e e T e B e o L P e e 2 e
25 =) 75 10 12.5 15 175 20 mir|

Peak EetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

i 7.734 BB 0.3242 1007.16479 47.73445 2.9201
2 15.552 BB 0.6277 3.34832e4 824.64398 987.0799
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DAD1 A, Sig=254 4 Ref=360,100 (LTHLTH182104.D)

maLl
700 - %
500 -
500-
%
400 - =
300 -
200
100
0 )
I LR L e A L S e T R R S e e R B0 v T e s TR S e
25 5 75 10 125 15 175 mir]
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [MAU] %

1 1-580: BB G 3918 1.03120e4 7. 85183 43,7356
2 15.18%0 BB 0.6098 1.55359%¢4 392.53250 .50.2644

DAD1 A, Sig=254 4 Ref=360,100 (LTHLTH192205.0)

mAL =
700
NO,
BOO -
500
400
300
200
100 2
o
; A
7 IR AR PR RREE S e L S S B0 Pt R it sy R e B 7007 Fik B Y S BB E T T R .
25 5 75 10 125 15 17.5 20 225  min
FPeak RetTims Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 8.060 BB 0.3537 1432.09839 63.306412 4.5230
2. 15.303 BB 0.6572 3.02306e4 T15.08332. 55.4770
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DADT A, Sig=254 4 Ref=360,100 (LTHILTHZ30101.0)
maAl

= 1E]

200+

1754

150 -

1254

rac-3ha

100

75 é

50+

25+

ol L

5 - 0__ R 20 - %5 3 i

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [MAU] %

1 8.213 BB 0.4584 61751.60283 224.81125 50.4563
2 25472 BB 1..2854 ©629.52930 ©69.34307 49.5437

DADT A Sig=254 4 Ref=360,100 (LTHILTHZ30201.D)
maU ©

200~

150

100 -

50—

5 I I 10 I I I I '||5 I I I I 20 I I I I 25 I I I 30 I mir|
FPeak EREetTims Type Width Area Height Area
= [min] [min] [mMAU*s ] [mMAU] %

i 8.228 BB 0.4870 900.18024 28.45836 3.6899
2: 24.976 VB 1.4082 2.34953e4 244.47247 96.3101
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DADT A, Sig=254,4 Hef=260,100 (LTHLTHZ31101.0)
mAL ?

120+

100

80—

60 -

25514

40~

20+

5 10 15 0 " 55 i A"
FPeak EREetTims Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 8.495 BB 0.4631 4019.28564 132.03746 50.4752
2 2bu514: BB 1.1204 3943.61060 41.65766 49.5248

DADT A, 5ig=254 4 Ref=360,100 (LTHLTHZ31201.0)
mal

NO,

15 20 25 30 I I miin|
Peak RetTims Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 8.533 BB 0.4928 434.40997¢6 1388343 4.6077
2 25.393 BB 1.3607 8995.36230 94.82470 95.3923
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DADT A, Sio=254 4 Ref=360,100 [LTHLTHZ35101.0)
mAL e

a
160~
140 -
120 -
100~
B0
B0

40

20+ /
0] e

8 3 10 12 14 16 18 20 iy
Peak BetTims Typs Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

1 7713 BB 0.3982 4603.08105 176.51608 50.3622
2 1e.72T BB 0.9637 4536.86621 ©69.48831 49.6378

DADA A, Sig=254 4 Ref=360 100 (LTH\LTH235201.00)
mALl

250+

200+

150

100+

50—

T—r——
10 12

[
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 7226 BB 0.4544 1118.56848 36.41131 51713
2 A7.238 BB 1.0641 2.05118e4 294.68817 94.8287
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DAD1 A, Sig=254 4 Ref=360,100 (LTHILTHZ36101.D)
mAL =

100

80—

60—

19.743

40~

20+

— — — T —T
S 75 10 12.5 15 17.5 20 22.5 mir|

Peak EetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 7.763 MM 0.5056 3491.285831 115.07774 48,4850
2. 19.743 BB 11072 3963.39063 44,.3247%9 50.5110

DADT A, Sig=254 4 Ref=360,100 (LTHILTHZ36201.0)
maAl

250
200 -
150
100 -

50 -

2
~
P
=1k K
S S
3 7.5 10 125 15

Peak RetTimes Typs Width

3 7.7190 ‘BB 0.4502 1387.71887 4510973 99833
2 318.717 BB 1.2264 2.18054e4 270.52628 94.0167
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DAD1 A, Sig=254 4 Ref=360,100 (LTHLTH256102.0)
mAL -

?

150+

125

100 rac-3la

26,551

75
S0+

25

§ BTN VA

L B e e e e L B e B e e e e L B e B e e e e L
] 10 15 20 25 30 mir|

Peak EetTims Types Width Area Height Area
# [min] [min] [mAU*s ] [MAU] %

1 10.024 BB 0.5870 7582.71436 197.02251 50.4394
2 26.551 BB 1.3693 7450.61182 74.59389 49.5606

DAD1 A, Sig=254,4 Ref=360,100 (LTHLTH256201.D)
maAl

250 -

200 -

150 -

100 =

50

FPeak EetTime Type Width Area Height Area

1 10.135 BB 0.5859%9 14893.53174 39.07468 5.1798
2 26.583 MM 1.7251 2.73405e4 264.13684 94.8202
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DAD1 A, Sig=254 4 Ref=360,100 (LTHLTH308101.0}

250 <

200

19.674

150+

rac-3ma

100

50 =

U_Q“U\M__i J

T —rL e ke A
5 10 15 20 25 min
Peak EetTims Types Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 15.824 BB 0.5453 1.15450e4 315.20086 .50.1051
2 19.674 BB 1.1074 1.149%66e4 157.90695 49.8949

DAD1 A, Sig=254 4 Ref=360,100 (LTHILTH308201.D})
maALl

500 -

400 ~

300 <

200

100 -

3
=
o
r—r r © T 1 T T — =k, o e T T T T T = = ot
5 10 15 20 25 i
FPeak EetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 15.683 BB 0.5403 2.00193e4 550.43134 95.9902
2 19.948 BB 0.7598 B836.26813 12.94356 4.0098
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DADT A Sig=254 4 Ref=380,100 (LTHLTHZ39102.0)

mAL L2
200 -

175+

150

125+

18.783

100 - rac-3ab
75
50
25
0_
— — ————— — , . . ——r
3 10 12 14 16 18 20 22 o i

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [mAU] %

i H:.811 BB B.3905 533288160 10940348 49 6299
2 18.783 BB 0.7201 5414.09717 112.37960 50.3778

DADT A, Sig=254 4 Ref=360,100 (LTHILTHZ33201.0)
maAl

400 4

350

300 4

250+

200 -

150 5

100 -

50—

m— — 7T —T T T T —
8 10 12 14 16 18 20 22 24 min

Peak RetTims Typse Width Area Height Area
# [min] [min] [MAU*s ] [mAU] 5

1 8.951 BB 0.4151 1186.28064 41.30219 5.4223
2 18.440 BB 0.7221 2.06914e4 423.46747 94.5777
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DADT A, 5ig=253 4 Ref=360,100 (LTHLTHZ240101.0)
maAl ] =
200
175
150
125 ]
100 3
75+ A3
§ -‘&’i‘éb
50— ﬁ%{%‘
253
1
AT T YRR TR YR T Y
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e B B N |~ | |
i: 8.418 BB 0.4219 5955.313%6c 214.51%907 50.4982
2 35.839 MM 20277181 5837.81152 42.70817 4%9.5018

DAD1 A, Sig=254 4 Ref=360,100 {(LTH\LTH240201.D)

mAL
NO,
140 N\/ ] CF,
0—",
120 - Q \@
1004 N "N /
gl 00 7
B0 3ac
60— =
40-
20
o F’\M—.—.ﬁ-
5 10 15 20 25 30 35 40 mir]
Peak RetTime Typs Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %
L e e o |
1. 8.448 BB 0.4238 1323.88220 47.41007 6.0322
2 35.750 MM 2.2798 2.06230e4 150.76454 93,9678
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DAD1 A, Sig=254 4 Ref=360,100 (LTH\LTH238105.D)
mAL =

43073

120

100

80

rac-3ad
B0 - é\.@:
2 &
g
40
20—
O_N\.-\___,I__.
'R AT T T 40 45 50 il
Peak RetTime Type Width Area Height Area
= [min] [min] [MAU*s] [mAU] %
S ipamen i i e | e i R i e N imme et |
1. 33.8973 BB 0.5432 4902.18311 134.52068 49.5203
2 45.084 MM 1.9507 4997.15234 42 .69475 50.4797

DADT A Sig=254 4 Ref=360,100 (CTHLTHZ38Z02.0)
mAl

120

13.900

100 =

80—

60 —

40+

204

10 15 20 25 30 35
Feak EetTims Type Width Area Height Area
# [min] [min] [MAU*s ] [MAU] %
Sias | st ! i s Jisri e
1 13.900 BB 0.5277 3618.98706 101.56035 17.6181
2 44,613 MM 1.9910 1.69212e4 141.64505 82.3809
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DADT A Sig=254 & Ref=360,100 (LTHLTHZ41101.0)

mAL = ﬁ

100 4

80—

60—

40

EU_N\J

T T T T T T T T T T T T T T T T T T T T T T

E] 10 15 20 25 30 fully

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s ] [mAU] %
el e | —-—mmmm - | == | ——-mmm-
1 8.365 BB 0.5021 3898.86255 113.68356 49.5976
2: 25538 BB 1.3470 3562.12183 36.89146 50.4024

DADT A, Sig=254,4 Hef=260,100 (LTHLTH241201.0)
mAL ]

NO,

200 <

175+

150 4

125+

100 —
75

50

o
=
oo
F N
i,

T — — T T T T T — T T — r T T T T T
S 10 15 20 23 30 mir|

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] 3
iy iaamiaini et Faniuianini s AT 1) e i o i |
1 8.378 BB 0.4548 978.73865 32.00469 4.2343
2 25.351 ‘MM 1.7125 2.21356e4 21.5. 42778 957657
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DADT A, Sig=254 4 Ref=360,100 (LTALTHZ4G101.0]
mAU- o
175
150 -
125
100
753
504
25
i = 5
e S T T T TR T R T T T TR
5 7.5 10 125 15 17.5 20 225 25 min]
FPeak RetTims Type Width Area Height Area
# [min] [min] [mMAU*s] [MAU] %

ili =293 BB 0.4230 5509.69434 196.57663 50.7024
2 20.421 MM 1.2815 5357.04443 69.67210 45.2976

DAD1 A, 5ig=254 4 Ref=360, 100 (LTH\ILTH245201.D)

maALl o
600 -
F
500 -
400 =
300 -
200 =
8
100
0
T T T T T T T T T T T T T T T T T T T T T T T T T
5 10 15 20 25 i
Peak RetTime Typs Width Area Height Area
¥ [min] [min] [MAU*s ] [mAU] %

1 7.965 BB 0.4274 3287.87012 117.88233 6.3503
2 20.282 BB 1.1893 4.84875e4 622.14380 93.6497
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DADT A Sig=254 & Ref=360, 100 (LTHLTHZ42101.0)

mAL %

300
250 -

200 -

150+

21.424

100 -

50

5 10 15 20 25 30 min
FPeak RetTime Typese Width Area Height Area
# [min] [min] [MAU*s] [MAU] %

1 7.985 BB 0.4603 1.0215%e4 330.43469 50.1867
2 21.424 BB 12808 T.0d398ed EETGa8608 1508133

DADT A Sig=254 & Ref=360,100 (LTHLTHZ44201.0)
maAL =

300 -

2504

200+

150 -

100 -

5

o
E f\
0 .

3 10 15 20 25 mir|

Peak RetTime Type Width Area Height Area

1 8.071 BB 0.4458 1634.27698 56.44934 5264535
2 Zls50]1 BB 1:29588 2.73140e4 315.65430 94.3545
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DADT A Sig=254 4 Ref=380,100 (LTHLTHZ45101.0}

maU E

300 -
250

200

.
150 - § 'k?""d@
@
100
50- J
0-
5 ' 0 15 @ ' i T 0 e
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [MAU] %

1 9.763 BB 0.5707 1.23556c4 336.12253 49.9751
2 24.539 MM 1.6085 1.23677e4 128.15193 50.0243

DADT A, 5ig=254 4 Ref=360,100 (LTHLTHZ45201.D)
mal

350 = N02
]

300 = ,

250 -

200

150

100 -

T
min

fll 10 15 20 25 30
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s3] [MAU] %

1 9.836 BB 0.5700 1859.12402 48,2332 51568
2 24.367 BB 1.4230 3.41980e4 361.70880 94.8440
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DAD1 A, 5ig=254 4 Ref=360,100 (LTH\ILTH248101.D)

mAU ] b
140 -
120
100 -
rac-3ai
80
®
&
B0 A
40-
20
5] (- e
Y
5 10 15 20 25 30 35 min
Peak EREetTime Typs Width Ares Heisht Area
# [min] [min] [MAU*s ] [mAU] %

1 11.142 VB 0.6664 6780.08105 156.19193 50.5941
2. 27.95326 BB 1.5709 6620.86377 59.83882 49.4059

DADT A, Sig=254 4 Ref=360,100 (LTHLTHZ48201.0)
maLl |
OMe
400 o—,
’ NH
' o)
300- N
Bn
200-
=
100 < :
™. T e oo e e P L ) P L T A T
5 10 15 20 25 30 35 miry
Peak RetTime Type Width Area Heisght Area
& [min] [min] [MAU*s ] [mAU] %

1 11.163 BB 0.6643 3152.43286 72.64636 5.4888
2 27.774 BB 1.6523 5.42815e4 488.53629 94.5112
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DAD1 A, Sig=254 4 Ref=360,100 (LTHILTH26310110)
mAL L4

= s
350 = S
&@'

300 -

250 -

200 -

150

100 -

50

-r T =T ™ T =T T T T T =T T i T T T ™

Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s | [mAU] %

1 7.475 MM 0.4279 9495.51465 369.84464 50.3618
2 18.363 MM 115815 85358.0830]. I130.81785F 48.6382

DADT A, 5ig=254 4 Ref=360,100 (LTHLTHZE3201.D)
maALl
500

400 —

300 -

200 -

100+

5 10 15 20 25 I éh
Peak BetTims Typse Width Area Height Area
# [min] [min] [MAU*S ] [mAU] %

1 7.543 VB 0.4112 1357.62744 49.93183 3.5222
2 18.518 BB 1.1159 3.71868e4 510.47736 96.4778
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mAl
225 5

200

175+

150 4

1254

100 -

75

50+

DAD1 A, 5ig=254 4 Ref=360,100 (LTHLTH247101.D)

i
-
(=}
o,
e
ra_
=
)
(1}
3

5

0
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [MAU] %

1 1.465 VB 0.4156 $164.95215 223.63997 49,6544
2 18.076 MM 1.2178 6250.78027 85.04081 50.3456

maALl
250~

200 -

150 -

100 -

S0

0

DAD1 A, Sig=254,4 Ref=360,100 (LTHILTH247201.D})

1]

|
-
(=]
i
wn
(]
=
I
[
3
3

Pe

ak RetTime Types Width Area Height Area

1 7.488 BV 0.3553. 18029120 30.41434 4.1445
2 18.020 BB 1.0831 1.80467e4 2a7.05783 85.8555
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DAD1 A, Sig=254 4 Ref=360, 100 [LTHLTH264101.0)

mAU B
300-
250-
200
150
100 -
50-
0 . I
] T T T T T T T T
& 8 10 12 14 18 18 20 22 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mMAU] %

1 1253 VB 0.4333 9272.63574 324.60013 50.3642
2 16.026 MM 1.0659 9138.53418 142.88840 49.6358

DADT A, Sig=254 4 Ref=360,100 (LTHLTH264201D)
mAL &
400-
300
200
100 - 2
LI B e L I EN EN e O LB Bk s O [ CHL o SS EN N B P RO B L e R LR L ER P FRCL B B
5 7.5 10 125 15 17.5 20 25 min]
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [mAU] %

1 7 «B89 BB 0.4344 1519.02686 53.38531 4.8574
2 15.954 BB 0.9672 2975364 470.84564 95.1426
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DAD1 A, Sig=254,4 Rel=360,100 (LTALTH255101.0)
mAL ] g
2004
175
150
125 o
] _‘b@
rac-3am -1 @,\-
100 Sl
754
50
25
ol —
o
7.5 10 12.5 15 17.5 20 25 25 275 30 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [MAU] %

1l A1.265 BB 0.6726 9749.37012 220.17325 50.6347
2 24.243 MM 1.6744 9504.93750 94.60841 49.3653

DAD1 A, Sig=254,4 Ref=360,100 (LTHILTH255201.D})
maALl

2504

200 -

150~

100 -

50—

10 15 20 25 30 fully

Feak EetTims Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %

1 11.331 BB 0.6580 1171.24512 26.68610 4.2347
2 23.881 BB 1.4655 2.64870e4 271.18781 95.7653
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DAD1 A, 5ig=254 4 Ref=360,100 (LTHLTH268102.D)
mALl =

100 -

80

60 —

ELVE

20—

Peak BetTims Typse Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 28.708 MM 2.0027 1.445%93e49 115.125583 H0.3165
2 36.438 MM 2.7882 1.42774e4 85.34364 49.6835

DAD1 A, Sig=254 4 Ref=360 100 (LTH\LTH268201.0)
mAL

NH,

140
120
100

80—

60—

40

20 E,@ﬂ
ag@
0 A _/_\-—
R T T Y - T
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s ] [MAU] %

1. 2393.182 MM L2915 802, 08755 7.54940 S |
2 36.027 MM 2.8913 2.58896e4 149.23619 96.6329
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DADT A, Sig=254.4 Ref=360,100 (LTHLTHZ67102.0)
mAU 2 O CF,4
i HCO
2C )
W,
N7l TN
Bﬁ O O pn
o rac-5
400 -
%
200+
0 N &
L e e L L ) O B N st LN L B R B B B o L L B ey (R L S B s LR ER EL N |
5 10 15 20 25 30 35 40 iy
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

L. A0.360 ¥B 0.4805 3.04033e4 91303302 5D.110%
2. 34.741. BB 1.6444 3.02691e4 268.67599 49.8894

DAD1 A, Sig=254 4 Ref=360,100 (LTH\LTH267202.0)
mAl _

100

80—

60—

40

20 -

&
2
T T j\
5 10 15 20 25 30 35 | 40 min
Peak RetTime Type Width Area Heisght Area
¥ [min] [min] [MAU*s ] [mAU] 3

1 10.284 BB 0.6136 544.16123 12.86062 3.6848
2 34.863 MM 1.8321 1.42237¢4 122.69910 96.3152
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