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1. General methods

Unless stated otherwise, all reactions were carried out in flame dried glassware. All solvents
were purified and dried according to standard methods prior to use. a-substituted B-Nitroacrylates
1%, 3-alkylidene oxindoles 2% and catalysts 3% were prepared according to literature procedures.
Reactions were monitored by thin layer chromatography (TLC), column chromatography
purifications were carried out using silica gel GF254. 'H, 3C and °F spectra were recorded on a
Varian instrument (300 MHz, 75 MHz and 282 MHz, respectively) and internally referenced to
tetramethylsilane signal or residual protio solvent signals. Data are presented as follows: chemical
shift, integration, multiplicity (s = singlet, d = doublet, dd = doublet of doublets, t = triplet, m =
multiplet) and coupling constant in Hertz (Hz). Optical rotations were recorded on a Perkin-Elmer
341 polarimeter. HRMS was measured with an APEX Il 47e mass spectrometer. The ee values
determination was carried out using chiral high-performance liquid chromatography (HPLC) with
Daicel Chiracel OD-H column, Chiracel IC-H column or Chiracel IB-H column on Waters with a

2998 UV-detector.
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2. Characterization of substrates 1b-1d, 1g, 1h, 2b and 2c
NO,

COZMe

F
(2)- methyl 2-(4-fluorophenyl)-3-nitroacrylate (1b): 64% yield; Yellow solid; *H NMR (300 MHz,

CDCls): 5 (ppm) 7.54-7.49 (m, 2H), 7.33 (s, 1H), 7.17 (t, J = 8.5 Hz, 2H), 4.00 (s, 3H); *C NMR
(75 MHz, CDCls): & (ppm) 165.2, 165 (Jo.r = 253.5 Hz), 163.3, 142.0, 134.5, 129.8 (Jo.r = 9.0
Hz), 125.5 (Je.r = 3.0 Hz), 117.0 (Jer = 22.5 Hz), 53.6; °F NMR (282 MHz, CDCl3) § (ppm)

-105.84; ESI-HRMS: calcd. for C10HgFNO4+Na* 248.0330, found 248.0332.
NO,

COzMe

Cl
(2)-methyl 2-(4-chlorophenyl)-3-nitroacrylate (1c): 68% yield; Yellow solid; *H NMR (300 MHz,

CDCls): & (ppm) 7.45 (s, 4H), 7.35 (s, 1H), 4.00 (s, 3H); 3C NMR (75 MHz, CDCls): § (ppm)
165.0, 141.9, 138.7, 134.9, 129.9, 128.8, 127.8, 53.6; ESI-HRMS: calcd. for C1HsCINO+Na*

264.0034, found 264.0039.
NO,

CO,Me

Br
(2)-methyl 2-(4-bromophenyl)-3-nitroacrylate (1d): 61% yield; Yellow solid; *H NMR (300 MHz,

CDCl3): § (ppm) 7.64-7.59 (m, 2H), 7.39-7.37 (m, 1H), 7.35 (s, 2H), 3.99 (s, 3H); 3C NMR (75
MHz, CDCls): & (ppm) 164.9, 142.0, 134.8, 132.9, 128.9, 128.2, 127.1, 53.6; ESI-HRMS: calcd.

for C1oHsBrNO4+Na* 307.9529, found 307.9535.
NO,

COzMe

Cl
(2)-methyl 2-(3-chlorophenyl)-3-nitroacrylate (1g): 52% yield; Yellow oil; *H NMR (300 MHz,

CDCls): § (ppm) 7.52-7.49 (M, 2H), 7.42-7.40 (m, 2H), 7.34 (s, 1H), 4.00 (s, 3H); °C NMR (75
MHz, CDCls): & (ppm) 164.8, 1416, 135.7, 135.6, 132.1, 131.1, 130.8, 127.4, 125.6, 53.7;

ESI-HRMS: calcd. for C10HsCINO4+Na* 264.0034, found 264.0041.
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NO,

CO,Me

(2)-methyl 2-(3,5-dimethylphenyl)-3-nitroacrylate (1h): 62% yield; Yellow solid; *H NMR (300
MHz, CDCls): & (ppm) 7.34 (s, 1H), 7.16 (s, 1H), 7.09 (s, 2H), 3.99 (s, 3H), 2.35 (s, 6H); °C
NMR (75 MHz, CDCls): & (ppm) 165.5, 143.5, 139.4, 134.3, 134.1, 129.2, 125.2, 53.4, 21.2;

ESI-HRMS: calcd. for C12H13NO4+Na* 258.0737, found 258.0745.

(2)-tert-butyl 3-(1-(4-chlorophenyl)ethylidene)-2-oxoindoline-1-carboxylate (2b): 54% vyield;
Yellow oil; *H NMR (300 MHz, CDCls): & (ppm) 7.82 (d, J = 8.2 Hz, 1H), 7.47 (d, J = 8.2 Hz,
2H), 7.19 (m, 3H), 6.78 (t, J = 7.6 Hz, 1H), 6.27 (d, J = 7.7 Hz, 1H), 2.75 (s, 3H), 1.67 (s, 9H);
13C NMR (75 MHz, CDCls): & (ppm) 166.0, 154.7, 149.5, 141.2, 138.3, 134.6, 129.7, 128.6,
128.0, 123.4, 122.8, 122.7, 122.6, 114.6, 84.2, 28.2, 23.7, ESI-HRMS: calcd. for

C21H20CINO3s+Na* 392.1024, found 392.1030.

(2)-tert-butyl 2-oxo-3-(1-(p-tolyl)ethylidene)indoline-1-carboxylate (2c): 68% yield; Yellow oil;
IH NMR (300 MHz, CDCls): & (ppm) 7.81 (d, J = 8.1 Hz, 1H), 7.28 (d, J = 7.9 Hz, 2H), 7.17-7.13
(m, 3H), 6.77-6.72 (m, 1H), 6.30 (d, J = 7.7 Hz, 1H), 2.77 (s, 3H), 2.45 (s, 3H), 1.68 (s, 9H); 3C
NMR (75 MHz, CDCls): 6 (ppm) 166.3, 157.1, 149.6, 143.5, 139.9, 138.6, 138.1, 130.0, 128.1,
126.4, 123.2, 122.6, 122.2, 114.4, 84.0, 28.2, 23.9, 21.4; ESI-HRMS: calcd. for C2H2sNOs+H*

350.1751, found 350.1757.
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3. General procedure for Michael addition of a-substituted B-nitroacrylates 1
and 3-alkylidene oxindole 2

R3 ON " co,me
R" “Cco,Me O N toluene, rt, 36 h i A o
PG N
1 , 4 PG

An ordinary vial equipped with a magnetic stirring bar was charged with a-substituted

B-nitroacrylates 1 (0.3 mmol) and 3-alkylidene oxindole 2 (0.45mmol) in toluene (1.2 mL), and

then quinine-derived squaramide 3g (18.9 mg, 10mol %) was added. The stirring was maintained

at room temperature for 36 hours. The reaction mixture was directly charged onto silica gel and

purified through flash chromatography (PE/EtOAc = 10:1) to furnish the corresponding products

4.
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4. Characterization of products 4 and 5

O2N - co,me

(S,2)-tert-butyl 3-(5-methoxy-4-(nitromethyl)-5-oxo0-4-phenylpentan-2-ylidene)-2-oxoindoline-1-
carboxylate (4a): 99% vyield; Yellow solid; [a]p?” = +59 (¢ = 1.00 in CHClIs); 95% ee, determined
by HPLC analysis [Daicel chiralpak OD-H, n-hexane/i-PrOH = 95/5, 0.5 mL/min, A = 254 nm, t
(minor) = 22.44 min, t (major) = 25.09 min]; Z:E > 20:1; 'H NMR (300 MHz, CDCls): & (ppm)
7.73 (d, J = 8.2 Hz, 1H), 7.40 (d, J = 7.7 Hz, 1H), 7.32 (m, 4H), 7.26-7.20 (m, 2H), 7.07-7.04 (m,
1H), 5.37 (d, J = 15.7 Hz, 1H), 5.06 (d, J = 15.7 Hz, 1H), 4.15 (d, J = 12.7 Hz, 1H), 3.76 (s, 3H),
3.65 (d, J = 12.9 Hz, 1H), 2.10 (s, 3H), 1.60 (s, 9H); 3C NMR (75 MHz, CDCls): & (ppm) 172.8,
166.3, 154.7, 149.0, 138.6, 138.1, 128.9, 128.7, 128.0, 126.4, 125.6, 124.5, 123.9, 123.4, 114.5,
84.6, 78.2, 55.2, 52.9, 43.1, 28.2, 25.5; ESI-HRMS: calcd. for C2sH2sN20O7+Na*503.1789, found
503.1794.

O2N  co,me

(S,2)-tert-butyl3-(4-(4-fluorophenyl)-5-methoxy-4-(nitromethyl)-5-oxopentan-2-ylidene)-2-oxoin

doline-1-carboxylate (4b): 83% yield; Yellow solid; [a]p?’ = +91 (c = 1.00 in CHCIs); 96% ee,
determined by HPLC analysis [Daicel chiralpak OD-H, n-hexane/i-PrOH = 95/5, 0.5 mL/min, A =
254 nm, t (minor) = 24.21 min, t (major) = 31.63 min]; Z:E > 20:1; *H NMR (300 MHz, CDCls):
8 (ppm) 7.80 (d, J = 7.7 Hz, 1H), 7.50 (d, J = 7.6 Hz, 1H), 7.46-7.39 (m, 2H), 7.40-7.29 (m, 1H),
7.18-7.13 (m, 1H), 7.10-7.01 (m, 2H), 5.40 (d, J = 15.6 Hz, 1H), 5.11 (d, J = 15.6 Hz, 1H), 4.28 (d,
J=12.7 Hz, 1H), 3.84 (s, 3H), 3.59 (d, J = 12.7 Hz, 1H), 2.22 (s, 3H), 1.68 (s, 9H); 13C NMR (75
MHz, CDClz): § (ppm) 172.7, 166.4, 162.1 (Jc-r = 246.8 Hz), 154.0, 148.9, 138.1, 134.5 (Jcr =
3.8 Hz), 128.8, 128.5 (Jc.r = 8.3 Hz), 125.8, 124.5, 124.0, 123.2, 115.7 (Jcr = 21.8 Hz), 114.6,

84.7,78.2,54.7,53.0, 43.4, 28.2, 25.4; °’F NMR (282 MHz, CDCls) 8 (ppm) -113.8; ESI-HRMS:
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calcd. for CosH27FN2O7+Nat 521.1695, found 521.1717.

(S,2)-tert-butyl 3-(4-(4-chlorophenyl)-5-methoxy-4-(nitromethyl)-5-oxopentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4c): 81% yield; Yellow solid; [a]p?” = +114 (c = 1.00 in CHCls); 95%
ee, determined by HPLC analysis [Daicel chiralpak OD-H, n-hexane/i-PrOH = 95/5, 0.5 mL/min,
A = 254 nm, t (minor) = 23.74 min, t (major) = 28.07 min]; Z:E = 17:1; *H NMR (300 MHz,
CDCls): & (ppm) 7.80 (d, J = 7.7 Hz, 1H), 7.50 (d, J = 7.6 Hz, 1H), 7.43-7.37 (m, 2H), 7.36-7.29
(m, 3H), 7.18-7.13 (m, 1H), 5.39 (d, J = 15.7 Hz, 1H), 5.10 (d, J = 15.7 Hz, 1H), 4.29 (d, J = 12.7
Hz, 1H), 3.84 (s, 3H), 3.57 (d, J = 12.7 Hz, 1H), 2.22 (s, 3H), 1.68 (s, 9H); 2*C NMR (75 MHz,
CDCls): 8 (ppm) 172.4, 166.4, 153.7, 148.9, 138.1, 137.2, 134.0, 128.9, 128.9, 128.1, 125.9, 124.5,
124.0, 123.2, 114.6, 84.7, 78.0, 54.8, 53.0, 43.3, 28.2, 25.4; ESI-HRMS: calcd. for

C2sH27CIN20O7+Na* 537.1399, found 537.1421.

O,N

QOzMe

(S,2)-tert-butyl 3-(4-(4-bromophenyl)-5-methoxy-4-(nitrometh-yl)-5-oxopentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4d): 82% yield; Yellow solid; [a]o?” = +129 (c = 1.00 in CHCls); 96%
ee, determined by HPLC analysis [Daicel chiralpak OD-H, n-hexane/i-PrOH = 95/5, 0.5 mL/min,
A = 254 nm, t (minor) = 23.39 min, t (major) = 27.41 min]; Z:E > 20:1; *H NMR (300 MHz,
CDCls): 6 (ppm) 7.80 (d, J = 7.7 Hz, 1H), 7.56-7.44 (m, 3H), 7.38-7.28 (m, 3H), 7.19-7.14 (m,
1H), 5.38 (d, J = 15.7 Hz, 1H), 5.10 (d, J = 15.7 Hz, 1H), 4.28 (d, J = 12.7 Hz, 1H), 3.84 (s, 3H),
3.56 (d, J = 12.7 Hz, 1H), 2.22 (s, 3H), 1.68 (s, 9H); 2*C NMR (75 MHz, CDCls): & (ppm) 172.4,
166.4, 153.6, 148.9, 138.2, 137.8, 131.9, 128.9, 128.4, 125.9, 124.6, 124.0, 123.2, 122.2, 114.6,

84.7, 77.9, 54.8, 53.0, 43.3, 28.2, 25.4; ESI-HRMS: calcd. for CasH27BrN.O7+H* 559.1074,
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found 559.1098; CosH»7BrN,O-+Na*581.0894, found 581.0919.

ON  co,me

(S,2)-tert-butyl 3-(5-methoxy-4-(nitromethyl)-5-0xo0-4-(p-tolyl)pentan-2-ylidene)-2-oxoindoline-

1-carboxylate (4e): 53% yield; Yellow oil; [a]p?’ = +50 (¢ = 1.00 in CHClIs); 95% ee, determined
by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t
(minor) = 27.67 min, t (major) = 35.13 min]; Z:E = 11:1; *H NMR (300 MHz, CDCls): & (ppm)
7.71(d, J = 8.1 Hz, 1H), 7.38 (d, J = 7.7 Hz, 1H), 7.21-7.16 (m, 3H), 7.08-7.02 (M, 3H), 5.31 (d, J
= 15.6 Hz, 1H), 5.01 (d, J = 15.6 Hz, 1H), 4.08 (d, J = 12.7 Hz, 1H), 3.72 (s, 3H), 3.64 (d, J = 12.7
Hz, 1H), 2.23 (s, 3H), 2.06 (s, 3H), 1.58 (s, 9H); *C NMR (75 MHz, CDCls): § (ppm) 172.9,
166.2, 155.0, 149.1, 138.1, 137.9, 135.6, 129.6, 128.6, 126.2, 125.5, 124.5, 123.9, 123.4, 114.5,
84.5, 78.2, 54.9, 52.8, 43.1, 28.2, 25.6, 21.0; ESI-HRMS: calcd. for Co7H30N207+Na* 517.1945,

found 517.1961.

ON  co,me

(S,2)-tert-butyl 3-(5-methoxy-4-(4-methoxyphenyl)-4-(nitromethyl)-5-oxopentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4f): 36% yield; Yellow oil; [a]p?’ = +58 (¢ = 1.00 in CHCIs); 92% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
254 nm, t (minor) = 26.23 min, t (major) = 35.91 min]; Z:E = 9:1; *H NMR (300 MHz, CDCls): §
(ppm) 7.80 (d, J = 8.1 Hz, 1H), 7.50 (d, J = 7.7 Hz, 1H), 7.32-7.30 (m, 3H), 7.17-7.11 (m, 1H),
6.87 (d, J = 8.7 Hz, 2H), 5.40 (d, J = 15.6 Hz, 1H), 5.09 (d, J = 15.6 Hz, 1H), 4.19 (d, J = 12.7 Hz,
1H), 3.82 (s, 3H), 3.79 (s, 3H), 3.71 (d, J = 13.5 Hz, 1H), 2.17 (s, 3H), 1.67 (5, 9H); 3C NMR (75
MHz, CDCls): 6 (ppm) 173.0, 166.2, 159.0, 154.9, 149.0, 138.1, 132.2, 130.5, 128.6, 127.6, 125.6,

124.5, 123.9, 123.4, 114.1, 84.6, 78.3, 55.3, 54.6, 52.8, 43.1, 28.2, 25.6; ESI-HRMS: calcd. for
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Co7H3oN,0g+Na*t 533.1894, found 533.1920.

02N QOZMG Cl

(S,2)-tert-butyl 3-(4-(3-chlorophenyl)-5-methoxy-4-(nitromethyl)-5-oxopentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4g): 68% yield; Yellow oil; [a]p?’ = +23 (c = 1.00 in CHClIs); 86% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
254 nm, t (minor) = 16.00 min, t (major) = 19.08 min]; Z:E > 20:1; *H NMR (300 MHz, CDCls):
8 (ppm) 7.74 (d, J = 8.1 Hz, 1H), 7.43 (d, J = 7.7 Hz, 1H), 7.36 (s, 1H), 7.30-7.21 (m, 4H),
7.11-7.06 (m, 1H), 5.33 (d, J = 15.7 Hz, 1H), 5.06 (d, J = 15.7 Hz, 1H), 4.19 (d, J = 12.6 Hz, 1H),
3.77 (s, 3H), 3.52 (d, J = 12.7 Hz, 1H), 2.16 (s, 3H), 1.61 (s, 9H); 3C NMR (75 MHz, CDCls): &
(ppm) 172.2, 166.3, 153.5, 149.0, 140.7, 138.2, 134.7, 130.1, 128.9, 128.3, 126.9, 126.0, 124.7,
1245, 124.0, 123.2, 114.6, 84.7, 77.8, 54.9, 53.1, 43.3, 28.2, 25.4; ESI-HRMS: calcd. for

C2sH27CIN20O7+Na* 537.1399, found 537.1398.

O2N  co,me

(S,2)-tert-butyl 3-(4-(3,5-dimethylphenyl)-5-methoxy-4-(nitromethyl)-5-oxopentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4h): 56% yield; Yellow oil; [a]p?” = +68 (c = 1.00 in CHCls); 96% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
254 nm, t (minor) = 19.23 min, t (major) = 26.34 min]; Z:E = 11:1; *H NMR (300 MHz, CDCls):
d (ppm) 7.74 (d, J = 8.1 Hz, 1H), 7.39 (d, J = 7.7 Hz, 1H), 7.24-7.18 (m, 1H), 7.08-7.03 (m, 1H),
6.85 (d, J = 4.2 Hz, 3H), 5.33 (d, J = 15.7 Hz, 1H), 5.05 (d, J = 15.6 Hz, 1H), 4.03 (d, J = 12.6 Hz,
1H), 3.72 (s, 3H), 3.66 (d, J = 1.3 Hz, 1H), 2.21 (s, 6H), 2.08 (s, 3H), 1.59 (s, 9H); 13C NMR (75
MHz, CDCls3): 6 (ppm) 172.9, 166.1, 155.1, 149.2, 138.5, 138.4, 138.1, 129.7, 128.6, 125.5, 124 .4,

123.9, 123.7, 123.5, 114.5, 84.4, 78.1, 54.9, 52.8, 42.9, 29.7, 28.1, 25.7, 21.5; ESI-HRMS: calcd.
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for CagH3zoN,O7+H* 509.2282, found 509.2302.

(S,2)-tert-butyl 3-(5-methoxy-4-(naphthalen-2-yl)-4-(nitromethyl)-5-oxopentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4i): 86% yield; Yellow solid; [a]p?’ = +92 (c = 1.00 in CHCls); 92% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
254 nm, t (minor) = 32.11 min, t (major) = 41.13 min]; Z:E = 18:1; *H NMR (300 MHz, CDCls):
d (ppm) 7.77-7.68 (m, 5H), 7.50 (d, J = 8.6 Hz, 1H), 7.39 (dd, J = 6.1, 3.1 Hz, 2H), 7.34 (d, J =
7.8 Hz, 1H), 7.20 (t, J = 8.0 Hz, 1H), 7.02 (t, J = 7.6 Hz, 1H), 5.45 (d, J = 15.6 Hz, 1H), 5.17 (d, J
= 15.7 Hz, 1H), 4.19 (d, J = 12.7 Hz, 1H), 3.75 (s, 3H), 3.68 (d, J = 26.8 Hz, 1H), 2.04 (s, 3H),
1.58 (s, 9H); 2*C NMR (75 MHz, CDCls): & (ppm) 172.8, 166.2, 154.5, 149.1, 138.2, 136.0, 133.0,
1325, 128.7, 128.3, 127.5, 126.6, 125.8, 125.4, 124.5, 124.2, 123.9, 123.3, 114.6, 84.6, 78.1, 55.3,

53.0, 43.1, 28.2, 25.7; ESI-HRMS: calcd. for CzoHsoN20O7+Na* 553.1945, found 553.1967.

(S,2)-tert-butyl 3-(5-methoxy-4-(nitromethyl)-5-0xo0-4-(thiophen-2-yl)pentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4j): 29% yield; Yellow oil; [a]p?’ = +16 (c = 1.00 in CHCIs); 86% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
254 nm, t (minor) = 16.91 min, t (major) = 27.45 min]; Z:E = 6:1; *H NMR (300 MHz, CDCl3): §
(ppm) 7.82 (d, J = 8.1 Hz, 1H), 7.48 (d, J = 7.8 Hz, 1H), 7.30-7.26 (m, 2H), 7.18-7.13 (m, 1H),
7.06 (d, J = 3.1 Hz, 1H), 6.97-6.94 (m, 1H), 5.48 (d, J = 15.7 Hz, 1H), 5.19 (d, J = 15.6 Hz, 1H),
4.04 (d, J = 12.4 Hz, 1H), 3.86 (s, 3H), 3.75 (d, J = 12.9 Hz, 1H), 2.05 (s, 3H), 1.67 (s, 9H); 13C
NMR (75 MHz, CDCls): & (ppm) 173.9, 167.9, 154.2, 151.0, 142.7, 140.4, 131.0, 128.4, 128.3,

127.9, 127.3, 126.6, 126.0, 125.2, 116.7, 86.7, 80.7, 55.3, 54.8, 47.1, 30.2, 27.1; ESI-HRMS:
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calcd. for Co4H26N207S+Nat 509.1353, found 509.1366

(S,E)-tert-butyl 3-(4-methoxy-3-(nitromethyl)-4-oxo-1,3-diphenylbutylidene)-2-oxoindoline-1-

carboxylate (4Kk): 87% yield; Yellow solid; [a]p?” = -10 (c = 1.00 in CHClIs); 97% ee, determined
by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A = 254 nm, t
(minor) = 35.95 min, t (major) = 40.69 min]; Z:E > 20:1; *H NMR (300 MHz, CDCls): & (ppm)
7.71 (d, J = 8.1 Hz, 1H), 7.43 (m, 2H), 7.42-7.34 (m, 3H), 7.33-7.27 (m, 2H), 7.25-7.20 (d, 1H),
7.20-7.10 (m, 2H), 7.04 (s, 1H), 6.70-6.65 (m, 1H), 5.99 (d, J = 7.3 Hz, 1H), 5.24 (d, J = 15.1 Hz,
1H), 5.07 (d, J = 11.7 Hz, 1H), 5.02 (d, J = 10.3 Hz, 1H), 3.69 (d, J = 13.7 Hz, 1H), 3.35 (s, 3H),
1.70 (s, 9H); 2*C NMR (75 MHz, CDCls): & (ppm) 171.8, 166.4, 153.5, 148.8, 139.3, 138.4, 138.1,
129.3,129.2, 128.8, 128.4, 128.2, 127.7, 126.9, 126.6, 123.4, 123.1, 122.3, 114.3, 84.6, 78.3, 54.7,

52.3, 40.8, 28.1; ESI-HRMS: calcd. for Ca1H3oN207+Na* 565.1945, found 565.1958.

(S,E)-tert-butyl 3-(1-(4-chlorophenyl)-4-methoxy-3-(nitromethyl)-4-oxo-3-phenylbutylidene)-2-

oxoindoline-1-carboxylate (4l): 86% yield; Yellow oil; [a]p?” = -4 (¢ = 1.00 in CHClIs); 95% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 90/10, 1.0 mL/min, A =
254 nm, t (minor) = 29.32 min, t (major) = 35.51 min]; Z:E > 20:1; *H NMR (300 MHz, CDCls):
d (ppm) 7.65 (d, J = 8.1 Hz, 1H), 7.27 (d, J = 8.7 Hz, 2H), 7.22-7.08 (m, 5H), 7.10 (dd, J = 11.6,
4.3 Hz, 1H), 7.01 (d, J = 7.2 Hz, 1H), 6.79 (d, J = 7.6 Hz, 1H), 6.64 (dd, J = 11.3, 4.2 Hz, 1H),
6.00 (d, J = 7.6 Hz, 1H), 5.16-5.04 (m, 2H), 4.77 (d, J = 13.7 Hz, 1H), 3.70 (d, J = 13.7 Hz, 1H),
3.38 (s, 3H), 1.61 (s, 9H); 13C NMR (75 MHz, CDCl3): & (ppm) 171.8, 166.3, 152.1, 148.9, 138.6,

138.0, 137.8, 137.3, 135.1, 129.6, 129.0, 128.5, 127.8, 126.9, 126.1, 123.6, 123.1, 122.1, 114.6,
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84.8, 78.7, 54.8, 52.6, 40.7, 28.2; ESI-HRMS: calcd. for Cs1H20CIN20O7+Na* 599.1556, found

599.15609.

(S,E)-tert-butyl 3-(4-methoxy-3-(nitromethyl)-4-oxo-3-phenyl-1-(p-tolyl)butylidene)-2-
oxoindoline-1-carboxylate (4m): 82% yield; Yellow solid; [a]p®” = -24 (c = 1.00 in CHCIs); 94%
ee, determined by HPLC analysis [Daicel chiralpak OD-H, n-hexane/i-PrOH = 90/10, 0.5 mL/min,
A = 254 nm, t (minor) = 15.05 min, t (major) = 16.84 min]; Z:E > 20:1; *H NMR (300 MHz,
CDCl3): & (ppm) 7.63 (d, J = 8.2 Hz, 1H), 7.33 (d, J = 7.0 Hz, 2H), 7.23-7.14 (m,4H), 7.11-7.05(m,
2H), 6.90 (m, 2H), 6.62 (t, J = 7.7 Hz, 1H), 6.04 (d, J = 7.8 Hz, 1H), 5.15 (d, J = 15.1 Hz, 1H),
4.97 (d, J = 7.9 Hz, 1H), 4.92 (d, J = 6.4 Hz, 1H), 3.58 (d, J = 13.7 Hz, 1H), 3.28 (s, 3H), 2.35 (s,
3H), 1.61 (s, 9H); 3C NMR (75 MHz, CDCls): & (ppm) 171.9, 166.5, 154.0, 149.0, 139.5, 138.4,
136.3, 130.2, 129.6, 129.2, 128.4, 127.7, 127.1, 126.4, 126.2, 123.5, 123.2, 122.6, 114.4, 84.7,
78.3, 54.8, 52.4, 41.0, 28.2, 21.4; ESI-HRMS: calcd. for Cs2H32N.O7+Na* 579.2102, found
579.2119.

O,N

\
Moc

(S,2)-methyl 3-(5-methoxy-4-(nitromethyl)-5-0x0-4-phenylpentan-2-ylidene)-2-oxoindoline-1-

carboxylate (4p): 45% yield; Yellow oil; [a]p?’ = +225 (c = 1.00 in CHCIs); 85% ee, determined
by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A = 254 nm, t
(minor) = 38.27 min, t (major) = 53.22 min]; Z:E = 9:1; *H NMR (300 MHz, CDCls): 3 (ppm)
7.85 (d, J = 8.1 Hz, 1H), 7.38 (d, J = 7.7 Hz, 1H), 7.30-7.25 (m,4H), 7.24-7.18 (m, 2H), 7.07 (t, J
=7.5Hz, 1H), 5.33 (d, J = 15.6 Hz, 1H), 5.06 (d, J = 15.6 Hz, 1H), 4.10 (d, J = 12.7 Hz, 1H), 3.94

(s, 3H), 3.73 (s, 3H), 3.65 (d, J = 12.7 Hz, 1H), 2.09 (s, 3H); 13C NMR (75 MHz, CDCls): &
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(ppm)171.5, 164.7, 154.5, 150.4 , 137.3, 136.6, 127.8, 127.7, 127.0, 125.2, 124.3, 123.3, 123.2,
122.4,113.6, 77.1, 52.8, 51.8, 41.8, 28.6, 24.4; ESI-HRMS: calcd. for C23H22N207+Na*461.1319,

found 461.1320.

(S,2)-tert-butyl 5-fluoro-3-(5-methoxy-4-(nitromethyl)-5-oxo0-4-phenylpentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4q): 62% yield; Yellow solid; [a]o?” = +39 (c = 1.00 in CHCls); 97%
ee, determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min,
A = 254 nm, t (minor) = 13.31 min, t (major) = 17.85 min]; Z:E = 13:1; *H NMR (300 MHz,
CDCls): 8 (ppm) 7.70 (dd, J = 9.0, 4.9 Hz, 1H), 7.29-7.27 (m, 4H), 7.23-7.19 (m, 1H), 7.10 (dd, J
= 9.3, 2.5 Hz, 1H), 6.92 (td, J = 8.8, 2.6 Hz, 1H), 5.35 (d, J = 15.6 Hz, 1H), 5.05 (d, J = 15.7 Hz,
1H), 4.10 (d, J = 12.7 Hz, 1H), 3.74 (s, 3H), 3.68 (d, J = 12.6 Hz, 1H), 2.07 (s, 3H), 1.58 (s, 9H);
13C NMR (75 MHz, CDCls): & (ppm) 172.7, 165.9, 159.3 (Jc-r = 240 Hz), 156.9, 148.2, 138.4,
134.1, 134.1, 129.0, 128.2, 126.2, 125.2 (Jc.r = 3.0 Hz), 124.5 (Jc.r = 9.0 Hz), 115.6 (JcF = 8.3
Hz), 114.9 (Jcr = 23.3 Hz), 111.8 (Jcr = 25.5 Hz), 84.7, 78.2, 55.3, 52.9, 42.9, 28.1, 25.4; °F
NMR (282 MHz, CDCls) & (ppm) -118.3; ESI-HRMS: calcd. for CosHz7 FN2O7+Na* 521.1695,

found 521.1711.

(S,2)-tert-butyl 5-bromo-3-(5-methoxy-4-(nitromethyl)-5-ox0-4-phenylpentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4r): 51% yield; Yellow oil liquid; [a]o?” = +8 (¢ = 1.00 in CHClIs);
97% ee, determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0
mL/min, A = 254 nm, t (minor) = 16.22 min, t (major) = 20.20 min]; Z:E = 9:1; 'H NMR (300

MHz, CDCls): § (ppm) 7.63 (d, J = 8.7 Hz, 1H), 7.49 (d, J = 1.8 Hz, 1H), 7.34 (dd, J = 8.7, 1.9 Hz,
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1H), 7.29-7.24 (m, 4H), 7.22-7.19 (m, 1H), 5.34 (d, J = 15.7 Hz, 1H), 5.05 (d, J = 15.6 Hz, 1H),
4.08 (d, J = 12.7 Hz, 1H), 3.75 (s, 3H), 3.70 (d, J = 12.7 Hz, 1H), 2.09 (s, 3H), 1.59 (s, 9H); 3C
NMR (75 MHz, CDCls): & (ppm) 172.6, 165.5, 157.2, 148.8, 138.4, 137.0, 131.3, 129.0, 128.2,
127.1, 126.2, 126.0, 125.1, 124.7, 116.1, 84.9, 78.2, 55.3, 52.9, 42.9, 28.1, 25.7 ; ESI-HRMS:

calcd. for CosH27BrN,O7+Na* 581.0894, found 581.0910.

0N co,me

(S,2)-tert-butyl 3-(5-methoxy-4-(nitromethyl)-5-0xo0-4-phenylpentan-2-ylidene)-5-methyl-2-

oxoindoline-1-carboxylate (4s): 81% yield; Yellow oil; [a]p?” = +66 (c = 1.00 in CHClIs); 94% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
254 nm, t (minor) = 14.97 min, t (major) = 20.30 min]; Z:E > 20:1; *H NMR (300 MHz, CDCls):
d (ppm) 7.67 (d, J = 8.3 Hz, 1H), 7.42-7.36 (m, 3H), 7.33-7.28 (m, 3H), 7.11 (d, J = 8.2 Hz, 1H),
5.44 (d, J = 15.7 Hz, 1H), 5.13 (d, J = 15.7 Hz, 1H), 4.23 (d, J = 12.7 Hz, 1H), 3.83 (s, 3H), 3.68
(d, J = 12.7 Hz, 1H), 2.35 (s, 3H), 2.18 (s, 3H), 1.67 (s, 3H); 1*C NMR (75 MHz, CDCls): 5 (ppm)
172.8, 166.5, 154.3, 149.1, 138.7, 135.9, 133.3, 129.2, 128.9, 128.0, 126.4, 125.8, 125.2, 123.4,
114.4, 84.4, 78.1, 55.2, 52.8, 43.2, 28.2, 25.6, 21.4; ESI-HRMS: calcd. for C27H30N2O7+Na*

517.1945, found 517.1959.

O2N  co,me

(S,2)-tert-butyl 6-chloro-3-(5-methoxy-4-(nitromethyl)-5-0xo-4-phenylpentan-2-ylidene)-2-

oxoindoline-1-carboxylate (4t): 64% yield; Yellow oil; [a]p?’ = +20 (c = 1.00 in CHCI3); 94% ee,
determined by HPLC analysis [Daicel chiralpak 1C-H, n-hexane/i-PrOH = 80/20, 1.0 mL/min, A =
254 nm, t (minor) = 15.55 min, t (major) = 19.58 min]; Z:E = 14:1; *H NMR (300 MHz, CDCls):

& (ppm) 7.87 (d, J = 1.9 Hz, 1H), 7.40-7.36 (m, 1H), 7.35-7.15 (m, 4H), 7.13-7.10 (m, 2H), 5.42 (d,
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J=15.7 Hz, 1H), 5.12 (d, J = 15.7 Hz, 1H), 4.16 (d, J = 12.7 Hz, 1H), 3.82 (s, 3H), 3.73 (d, J =
12.0 Hz, 1H), 2.15 (s, 3H), 1.68 (s, 9H); 3C NMR (75 MHz, CDCl3): § (ppm) 172.7, 165.8, 155.7,
148.7,138.8, 138.5, 134.4, 129.0, 128.1, 126.2, 125.1, 124.8, 123.9, 121.8, 115.3, 85.1, 78.2, 55.2,
52.9, 42.9, 28.1, 25.6; ESI-HRMS: calcd. for CzsHz7CIN,O7+Na* 537.1399, found 537.1414.

O2N  co,me

(S,Z)-methyl-2-(4-chlorophenyl)-2-(nitromethyl)-4-(2-oxoindolin-3-ylidene)pentanoate (5): 92%
yield; Yellow solid; [a]p?” = +23 (c = 1.00 in CHCI3); 100% ee, determined by HPLC analysis
[Daicel chiralpak IB-H, n-hexane/i-PrOH = 95/5, 1.0 mL/min, A = 254 nm, t (major) = 23.90 min];
Z:E > 20:1; *H NMR (300 MHz, CDCls3): & (ppm) 8.55 (s, 1H), 7.39 (d, J = 8.0 Hz, 1H),
7.37-7.29 (m, 4H), 7.24 (d, J = 7.8 Hz, 1H), 7.02 (m, 1H), 6.95 (d, J = 7.7 Hz, 1H), 5.35 (d, J =
15.7 Hz, 1H), 5.10 (d, J = 15.7 Hz, 1H), 4.07 (d, J = 12.7 Hz, 1H), 3.87 (d, J = 12.7 Hz, 1H), 3.83
(s, 3H), 2.02 (s, 3H); *C NMR (75 MHz, CDCls): & (ppm) 172.5, 169.5, 152.3, 139.8, 137.2,
134.1, 129.1, 128.9, 127.8, 127.4, 124.9, 123.5, 122.1, 109.9, 78.6, 54.2, 53.1, 42.2, 25.1;

ESI-HRMS: calcd. for C21H19CIN2Os+H* 415.1055, found 415.1065.
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5. In-situ ESI-HRMS analysis experiment

An ordinary vial equipped with a magnetic stirring bar was charged with a-substituted
B-nitroacrylates 1a (0.1 mmol) and 3-alkylidene oxindole 2a (0.15mmol) in toluene (0.4 mL), and
then quinine-derived squaramide 3g (6.3 mg, 10mol %) was added. After stirring for 12 hours
at room temperature, the reaction mixture was directly injected to electrospray ionization

high resolution mass spectrometry (ESI-HRMS).

Using 3g as catalyst

Mass Spectrum SmartFormula Report

Analysis Info Acquisition Date 6/6/2014 6:14:22 PM
Analysis Name D:\Data\201406\20140606mashixiong01.d

Method POS_TuneLow_NaTFACal_100-1200.m Operator BDAL@DE

Sample Name < No Sample > Instrument / Ser# maXis 4G 20204
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 100 miz Set End Plate Offset - Set Dry Gas 4.0 I/min
Scan End 1200 m/z Set Collision Cell RF 1500.0 Vpp Set Divert Valve Source
mes— 00 someaiiaiieaiiaiie +MS, 0.1-0.Tmin #4-8)|
X109 Mo /S T ! - .
2.0 ! - g 1
H = o o C¢h | '
' PR :
i SALEE I CFy : H
154 R &y ! ]
' : '
b o f
769.3683 ! g i A '
______ ' ' '
1o {Catalyst ot R Rt O Lt 4 : /
| 669.3157 1111.4059
0.5 869.4210 969.4742
631.2146 747.5165
1104.4585
| 7102329 IL 804:3517, L L
P | b by T | n Lo £ e off b o i " A by
600 700 800 900 1000 1100 miz
Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
6312146 1 C32H29FEN403 100.00 631.2138 -0.8 -1.3 51 175 even ok
9043517 1 C48H4B8FENS506 100.00  904.3503 -1.3 -1.5 66 245 even ok
11114059 1 CS58HS7F6N6O10 100.00 1111.4035 -2.4 =21 143 305 even ok
Bruker Compass DataAnalysis 4.0 printed: 9/23/2014 9:35:33 AM Page 1of 1
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7. Crystal data and structure refinement for enantiopure compounds 5
CCDC number 1007906

Bond precision:
Cell:

Temperature:

\Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx, g cm™

z

Mu (mm?)
F000

F000’

h, k, Imax
Nref

Tmin, Tmax

Tmin’

C-C =0.0055 A Wavelength = 1.54184

a=14.3843 (3) b =9.8961 (3) € =28.9183 (7)
alpha =90 beta = 100.764 (2) gamma = 90
292 K

Calculated Reported

4044.05 (18) 4044.06 (17)

C2 ci121

Cz2y C2y

4 (C21 H19 CI N2 0O5), CH2CI2
C85H78 CI6 N8 020

1744.25
1.432

2

2.601
1812.0
1821.70
17,12, 35
7763 [4119]
0.496, 0.579
0.383

Correction method = MULTI-SCAN
Data completeness = 1.50/0.80
R (reflections) = 0.0488 (5805)

S=1.038

C21 H19 CI N2 05, 0.25 (CH2CI2)
C21.25 H19.50 CI1.50 N2 O5
436.06

1.432

8

2.601

1812.0

17,11, 35
6189
0.688, 1.000

Theta (max) = 70.571
WR?2 (reflections) = 0.1305 (6189)
Npar = 549
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8. 'H and 3C NMR Spectra of compounds 1b-1d, 1g, 1h, 2b, 2¢, 4 and 5

866" ¢

47
0LT"
661"
cee”
687"
S6v”
906"
[AN°n
8T1G"
6CG°
GEG”

[ e O L

e

e

0.0 ppm

0.5



zeroz_000
文本框
8. 1H and 13C NMR Spectra of compounds 1b-1d, 1g, 1h, 2b, 2c, 4 and 5


Vi VY Y
NO,
/@)T\(O\
E ]
18 170 160 150 140 130 120 110 10 9 8 70 60 5 40 30 20 10 0 ppm



ry8°G0T-

ppm

\ \ \
-40 -60 -80 -100 -120 -140 -160 -180 -200

\
-20

S21



— 7.446
— 7.348
3.997

Cl

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm
:
(3]

S22



NO,
| o
cl ©
“““““ L T I T L I I I I I I R
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S23



PPPPPPPPPP
NNNNNNNNNN
mmmmmmmmmm

hhhhhhhhhh

3.994

3.5

3.0

25 2.0 1.5 1.0 0.5

e
0.0 ppm



Br

79°€G —

0T"

68°
68°
78"

(40

16°

v ——

POT ——

SO |8 OSSR

0 ppm

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

180

S25



100"

ve”
86€ "
€cr”

916~

P —

Cl

Mo

b

0.0 ppm

4.0 3.5 3.0 25 2.0 1.5 1.0 0.5
3
(3]

S26

4.5



n

o~ O VN OO W W [}
. e e e e e e 0

< — W NHO~Wn .

Ne] <O MmN NN NN ™

— L I e B B B O B [fe}

| o
(@)
Cl
A REARARRRN ARRRRRRRS ARRRRRRRS ARRRRRRRS T ARRRRRRRS AR ARRRRRRRS ARRRRRRRS T ARRRRRRRS T ARRRRRRRS ARRRRRRRS ARRRRRRRS ARRRRRRRS T ARRRRRRRS T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



0.0 ppm

\
0.5

LveE ¢

266" ——

880 L ——
LST L —

6EC L ——

e

6.5

7.0
g
(4]

)
—

8.0

8.5

©
fq
-




165.50

@@@@@@
mmmmmm
mmmmmm

MMMMMM
HHHHHH

53.42

—21.23

180

170

160

150

140 130

120

110

100



mmmmmmmmmmm — 0 IS\ <
mmmmmmmmmmm © 0 [To) ~
wwwwwwwwwww NN ~ [X)
hhhhhhhhhhh © o~ —

S30



—165.99
—154.67
——149.49
—141.20
—138.32
—134.57
129.67
128.59
123.36
122.82
122.67
122.58
——114.56
84.16

—28.17
—23.65

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S31



\/

mmmmmmmmmmmm
mmmmmmmmmm
NNNNNNNNNNNN

hhhhhhhhhhhh

NN

—2.765
—2.445
1.675

S32



—166.25

——157.07

——149.62

mmmmmm
HHHHHH
NNNNNN
NNNNNN
HHHHHH

83.98

180

170

160

150

140

130 120

110

100



@@@@@@@@@@@@@@@@@@@@@@@@@@
mmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmm

e

2.104
1.603

__—4.166
TT—4.124

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm




L VN . A i
180 170 160 150 140 130 120 110 100 | 90“” 80 70 60 50 H 40 | 30 H 20 “‘10”‘” 0 H[‘)‘pm

S35



mmmmmmmmmmmmmmmmmmmmmmmmmmmm ~n N © © © ™ ~ o
wwwwwwwwwwwwwwwwwwwwwwwwwwww N~ o~ o 0 o — — -
wwwwwwwwwwwwwwwwwwwwwwwwwwww T HO ISR © ©Wwn ~ ©
hhhhhhhhhhhhhhhhhhhhhhhhhhhh [To T RENTONTo) <« < M mm ™~ —

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm

3 [gaees



NNNNNNNNNNN

LR T NN W . I A
180 170 160 150 140 130 120 110 100 9 80 70 60 S0 40 30 2 10 O ppm



EOL CETT—

ilh.

ppm

\ \ \
-40 -60 -80 -100 -120 -140 -160 -180 -200

\
-20

S38



mmmmmmmmmmmmmmmmmmmmmm

TN 0 O < ~ oo o o
mmmmmmmmmmmmmmmmmmmm — O N~ o o o o < N ©~
mmmmmmmmmmmmmmmmmmmmmm T HO ™~ © 0w ™ ©
hhhhhhhhhhhhhhhhhhhhhh [ToNTo R ToRTel <« < M oM ™ —

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
Ll
o -

S39



. L AYN ] I a
WWWMMWW
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 0 ppm



mmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmm

N

2.220
1.679

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7

7
_—5.408
——T——5.356
_—5.125
—/—5.073
_—4.305
TT—4.263
—3.835

_—3.581
T——3.539

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm

5

S41



. LV NN | I |
180 170 160 150 140 130 120 110 100 9% 8 70 60 S0 40 3 20 10 O ppm



mmmmmmmmmmmm
mmmmmmmmmm
oooooooooooo

NN

7

7

7

7

7

7

7

7

7

7

7

7
_—5.337
—/—5.285
_—5.040
T 4.988
_—4.104
T—4.062
—2.229
—2.058
—1.583

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm

3 g3 Ef



— < o [79)

[&)) N (&)} o H0W N WOWANLW T oM n ™ oo} o ™M O O o~
. e e e e e e e e e . n — 00 00 o — 0 o

N N < [ N c o B 'S B Rc o NI TO IS BN e o BN o) < . . . .

o~ O fe} T OO M NNNNNNN — < [c9) < N ™ @ o

— — — — A A A A A A A A A A — [ee] ~ [foNTe] < N N N

RS EEAARRE ARRRRRRRS T RARRRERAN T T AR RN ARRRRRRRS T T T T T RN ARRRRRRRS ARRRRRRRS T AARRRRS
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



mmmmmmmmmmm
mmmmmmmmmmm
wwwwwwwwwww

@@@@@@
mmmmmm
hhhhhh

2.169
1.674

hhhhhhhhhhhhhhhhh

__—5.417
—T—™—5.365
_—5.113
——5.061

- <
S S
] -



e T . M A
AN RARARAREN T T RARRRERAN T T T T T T T T T AARREE T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



hhhhhhhhhh o m © O ~N o o oo 15} ©
mmmmmmmmmmmmmm N O ©m — ~ <o 0 o
mmmmmmmmmmmmmm mmn oo N ~ 0 Wn — ©
hhhhhhhhhhhhhh [ToNTo ENToRTel <« < M nm o~ —

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm



A O AT OO NOO W O WO
mmmmmmmmmmmmm
" A A A A A A A A A A A A A

——153.52

48

4

3

3

3

2

2

2

2

2

2

2

2

1
———84.67
——77.82
- 54.91
—53.07
———43.27

L HH.'”[ . [ . TR " Jl JA‘L¢ ke bl ol Jujm Y KmA.mJuAl “ ottt ’.u“.wwm

MUY (bl L Lkl

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S48


Administrator
图章


mmmmmmmmmmmmm
mmmmmmmmmmmmm
mmmmmmmmmmm

hhhhhhhhhhhhh

NN

MMMMM
mmmmm
OOOOO

mmmmm

—2.210
—2.083

—1.587

-~

-~

S49

Qg

3.0



mmmmmmmmmm

. W/\\\\///\ . . e
180 170 160 150 140 130 120 110 100 9% 8 70 & 5 4 30 2 10 O ppm

S50



mmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmm
PPPPPPPPPPPPPPPPPPPP

hhhhhhhhhhhhhhhhhhhh

e NN

_—4.213
T——4.171

—2.041

——1.584

0.5

0

.0

ppm



LN . N |
“““ M I R B B I I N I M N B B B I B AR
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



mmmmmmmmmmmmmmm
mmmmmmmmmmmmmmm
mmmmmmmmmmmmmmm

hhhhhhhhhhhhhhh

NSNS\

mmmmm
@@@@@
hhhhh

_——5.506
T——5.454
_——5.214
———5.162

4

4

3

3

3
—2.049
—1.673

6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

23

©
]

S53



. a H\\\\////\ . Vo a
180 170 160 150 140 130 120 110 100 9 8 70 6 50 40 30 20 10 0 ppm



wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

1.695

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Te——a\e—— — W

_—3.709
T——3.663
—3.349

JMUJWJ il i It JLLM A

———————
8.5 8.0

S
5 7.

suaase s

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm

S55



- | \ D\ . N |
180 170 160 150 140 130 120 110 100 9 80 70 60 50 40 30 2 10 O ppm



mmmmmmmmmmmmmmmmmmmmmmm
wwwwwwwwwwwwwwwwwwwwwwwwwww
@@@@@@@@@@@@@@@@@@@@@@@@@@@

hhhhhhhhhhhhhhhhhhhhhhhhhhh

TTmeeee—

ﬁﬁﬁﬁﬁﬁ
mmmmmm
ﬁﬁﬁﬁﬁﬁ

mmmmmm

W

—3.383
1.614

S57



< —

[ee] o — 00 OO~ ANHWOWOLWOWO O WO LW ™ o™ — O) (s8] )
. [ 0 ~ 0 0 ~ —

— Ne) (\] mmmmmmmmmmmmmmm . .

o~ ©° O T MMM OMONNNNNNNNN A < e} < AN [} [eo}

— - = A AA A A A A A A A A A A A A A oo} o~ n 0 < N

AR ARAAREAS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS EEAAREAAS AREAARENS AREAARENS ARRAARENS
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



mmmmmmmmmmmmmmmmmmmmmmm
NNNNNNNNNNNNNNNNNNNNNNNNN
mmmmmmmmmmmmmmmmmmmmmmmmmmm

hhhhhhhhhhhhhhhhhhhhhhhhhhh

s I . A

_—3.602
——3.557
—3.275
2.349
1.611

S59



A TN ANNT OO T AT O™
mmmmmmmmmmmmm
NNNNNNNNNNNNNNN
HHHHHHHHHHHHHHH

——153.97
48
——84.68
—78.27
——54.75
—52.42
—41.00
—28.18
—21.44

NSy

“““ R B I I A A
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



mmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmm
NNNNNNNNNNNNNNNNNNN

hhhhhhhhhhhhhhhhhhh

.

wwwwww
ﬁﬁﬁﬁ
wwwwww

2.091

L

0.5

—————
0.0 ppm



mmmmmmmmmm o o

.......... . —
NNNNNNNNNN — o~
HHHHHHHHHH — ~

— 171.54
——164.66

_—54.01
——52.84
—41.82
—28.55

—24.41

AR ARAAREAS AREAARENS T AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS AREAARENS T AREAARENS AREAARENS AREAARENS AREARARS
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



ooooooooooooooooooo
mmmmmmmmmmmmmmmmmmm
wwwwwwwwwwwwwwwwwww

Y

mmmmm

hhhhh

7

7

7

7

7

7

7

7

7

7

7

7

7

6

6

6

6

6

6
_—5.380
—/—5.328
_—5.071
—/—5.019

4

4
—2.071
——1.584

5 g

© © [
] ] ] r‘”w
- - - N



—172.66

—165.93

——148.92

@@@@@@@@@@@@@@@@
HHHHHHHHHHHHHHHH
wwwwwwwwwwwwww
NNNNNNNNNNNNNNNN
HHHHHHHHHHHHHHHH

PN NP

—84.72

—55.25
—52.92

—42.90

180

170

160

150

140 130 120 110

100



G 811~

ppm

\ \ \
-40 -60 -80 -100 -120 -140 -160 -180 -200

\
-20

S65



mmmmm
OOOOO
PPPPP

mmmmmmmmmmmmmmmm
NNNNNNNNNNNNNN
NNNNNNNNNNNNNNNN

N\

—2.086
—1.585

3

<
-
-



o AN | N |
180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 3 20 10 0 ppm



mmmmmmmmmmm
mmmmmmmmmmm
MMMMMMMMMMM

hhhhhhhhhhh

NN

_—5.468
T——5.416

_—5.152
——5.100

__—4.254
T—4.211

——3.826

_—3.703
—3.661

—2.347

—2.179

1.667

2.0 15 1.0 0.5 0.0 ppm



mmmmmmmmmm

HHHHHHHHHH

WANHZ \

—172.80
—166.51
——154.28
——149.06

3

3

3

2

2

2

2

2

2

2
—84.38
—78.13

—55.22
——52.84
—43.16
—28.16
—25.56
—21.37

! EE———

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

S69



mmmmmmmmmmmmmm
mmmmmmmmmmmmmm
MMMMMMMMMMMMMM

2.153
1.676

hhhhhhhhhhhhhh

N TSN

_—5.449
—/—5.396
_—5.1438
—/—5.096

_—4.185
T 4.143
—3.754

___-3.821
T~ 3.714

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
I g 5 s
- - < - - - ™

S70

N~
(3]



mmmmmmmmmm

. \/\\\\\///\ | N
180 170 160 150 140 130 120 10 100 9% 8 70 6 50 40 30 2 10 0 ppm

S71



——8.552

mmmmmmmmmmmm
OOOOOOOOOOOOOO
mmmmmmmmmmmmmm

PPPPP
wwwww
wwwww

2.019

=\

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

sg3ez s e g8 g

S72



| | ANV T
180 170 160 150 140 130 120 110 100 9 8 70 6 50 40 3 20 10 0 ppm

S73



9. HPLC Chromatogram of Compounds 4

ON ¢

OzMe

AU

Entry | Retention Time Area Area (%) Height Int Type | Peak Type
22.538 7548024 49.93 127947 bb Unknown
25.912 7569823 50.07 119586 bb Unknown
1.50 E
B 5.091
1.40
1.30 E
1.20 E
1.10 :
1.00 ]
0.90
0.80 E
AU 0.70 :
0.60
0.50 :
0.40 E
0.30 E 22.444
0.20
0.10 ] A
o0l _ R R B —
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00
Minutes
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
22.444 2308798 2.48 39322 bb Unknown
25.091 90694221 97.52 1434018 bb Unknown
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AU 006

.949

33.173

Minutes

8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00

34.00 36.00 38.00

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

23.949

9182080

50.65

137716

bb

Unknown

33.173

8946114

49.35

81698

bb

Unknown

1.60
1.40
1.20
1.00
AU ]
0.60
0.40
0.20

000 "

0.00

2.00 4.00 6.00 8.00

10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00

Minutes

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

24.208

3239664

1.98

57740

bb

Unknown

31.625

160257161

98.02

1625658

bb

Unknown
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10.00 12.00 1400 16.00 18.00 20.00 22.00 2400 26.00 2800 30.00 32.00 34.00 36.00

Entry | Retention Time Area Area (%) Height Int Type Peak Type
23.663 10676134 49.19 159487 bb Unknown
28.391 11027032 50.81 117385 bb Unknown
0:40
AU 0.30 1
3 23.736
0.20
0.10 o~
0.0[()).00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00‘ | é6.00 28.00 30.00 32.00 34.00
Minutes
Entry | Retention Time Area Area (%) Height Int Type Peak Type
23.736 1555436 2.42 31181 bb Unknown
28.066 62682534 97.58 720397 bb Unknown
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Entry | Retention Time Area Area (%) Height Int Type Peak Type
23.724 10252334 50.94 154384 bb Unknown
27.976 9874652 49.06 113816 bb Unknown

0.50

0.40 1
AU 0.20 1
0.10 1
0.00
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00
Minutes
Entry | Retention Time Area Area (%) Height Int Type Peak Type
23.386 987340 2.18 19730 bb Unknown
27.409 44305742 97.82 520205 bb Unknown
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0.050

0.040

36.998

0.030
0.010
0.000 T I —
.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 2';.::‘(:1;6.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
28.549 6590049 50.69 56100 bb Unknown
36.998 6411793 49.31 45326 bb Unknown
0.24 ] 5.125
0.22
0.20 ]
0.18 ]
0.16 ]
0.14 ]
0.12 ]
AU 510 ]
0.08 :
006 1 27.666
0.04
0.02 ] -
o.ooi ““““““““““““““““““““““““““ e
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00
Minutes
Entry | Retention Time Area Area (%) Height Int Type | Peak Type
27.666 544395 2.49 5018 bb Unknown
35.125 21349543 97.51 229867 bb Unknown
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0.016

0.014 ]
0.012 ]
0.010 ]
o 0.008 ]
0.006
0.0007“\“‘\“‘\“‘\“‘“‘\“‘\“‘\“‘“‘\“‘\“‘“‘“‘\“‘\7“‘“‘\“7‘\“‘\“‘\“‘\7“‘\
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00
Minutes
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
26.986 1385813 50.28 15201 bb Unknown
37.096 1370443 49.72 11162 bb Unknown
0.035
0.030
0.025 ]
0.020 ]
AU o015 ]
0.010 ]
0.005 ]
0.000 ]
0.00 2.00 400 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00»22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
26.233 167276 3.98 2259 bb Unknown
35.909 4032801 96.02 34975 bb Unknown
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0.045
0.040
0.035
0.030
0.025
AU 0,020
0.015
0.010
0.005

0.000

0.00

2.00 4.00

6.00 8.00

10.00 12.00

Minutes

14.00 16.00 18.00

20.00

22.00

Entry

Retention Time

Area

Area (%)

Height | Int Type

Peak Type

15.979

1655546

49.80

44750 bb

Unknown

19.133

1668782

50.20

37129 bb

Unknown

0.50

0.45

0.40

0.35

0.30

0.25
AU

0.20

0.15

0.10

0.05

0.00

9.079

12.00
Minutes

18.00

20.00

Entry

Retention Time

Area

Area (%)

Height | Int Type

Peak Type

15.999

1843243

7.21

50229 bb

Unknown

19.079

23709372

92.79

502135 bb

Unknown
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0.040
0.035 1
0.030 ]
0.025 ]
0.020 ]
A 0.0157
0.005 ]
. 0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
18.787 1887534 48.21 38345 bb Unknown
26.574 2027784 51.79 30044 bb Unknown
1.60 344
1.40
1.20
1.00
0.80
AU
0.60
0.40 19.233
0.20 A
oo —mmm>mm————nrnn-——ror o o ——— e s -
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
19.233 2513466 2.09 51300 bb Unknown
26.344 117744895 97.91 1596904 bb Unknown
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0.022

0.020

0.018

0.016
0.014

0.012

AU 0010 ]

0.008
0.006
0.004

0.002

0.000

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00

Minutes

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

31.982

2091266

50.35

21118

bb

Unknown

41.639

2061949

49.65

16593

bb

Unknown

0.60

0.50

0.40

0.30

AU

0.20

0.10

0.00

1.125

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00 46.00 48.00

Minutes

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
32.106 3245893 4.24 35463 bb Unknown
41.125 73230247 95.76 600674 bb Unknown
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0.00

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
16.994 19697685 49.92 421824 bb Unknown
27.767 19759125 50.08 264507 bb Unknown
] 7.451
0.70
0.60 1
0.50 1
0.40 ]
AU B
0.30
4 16.908
0.20
L NA
000 | . . : : : : ‘ - - B Y
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00
Minutes
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
16.908 3802126 6.90 100996 bb Unknown
27.451 51286404 93.10 737153 bb Unknown
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0.070 ]
0.060 ]
0.050 ]
0.040 ]

0.030

AU

0.010
0.000

-0.010

-0.020

0.020

34.549

39.454

200 400 6.00 8.00 10.00

Minutes

12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

34.549

4726916

50.02

52589

bb

Unknown

39.454

4722888

49.98

46575

bb

Unknown

0.24 ]
0.22 ]
0.20 ]
0.18 ]
0.16 ]
0.14 ]
0.12 ]
AU 3
0.10
0.08 ]
0.06 ]
0.04 ]

0.02

0.00

35.945

Py

0.691

0.00 2.00 4.00 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00

Minutes

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

35.945

419989

1.58

5369

bb

Unknown

40.691

26110850

98.42

240099

bb

Unknown
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Minutes

16.00 18.00 20.00 22.00 24.00 26.00

28.00 30.00 32.00 34.00 36.00

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
27.362 39660558 49.49 512108 bb Unknown
33.292 40474990 50.51 436067 bb Unknown

AU

Minutes

200 4.00 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
29.318 2407607 2.34 31356 bb Unknown
35.512 100401256 97.66 942488 bb Unknown
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1.60
1.40
1.20
1.00
0.80
AU ]
0.60

0.40

0.20

0.00

0.00 100 200 3.00 4.00 500 600 7.00 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00

Minutes

17.00 18.00 19.00 20.00 21.00 22.00

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

14.885

57816854

48.29

1519438

bb

Unknown

16.790

61911467

51.71

1510405

bb

Unknown

1.10

AU

0.10

0.00 1.00 200 3.00 400 500 6.00 700 800 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00

Minutes

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

15.052

1637075

2.78

47222

bb

Unknown

16.839

57217215

97.22

1315281

bb

Unknown
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0.080

0.070 ]
0.060 ]
0.050 ]

0.040

0'0007‘ T T T T T ‘\““\7““\““\“\ T T
0.00 5.00 10.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00
Minutes
Entry | Retention Time Area Area (%) Height Int Type | Peak Type
36.888 5916233 50.14 75286 bb Unknown
52.140 5882144 49.86 52500 bb Unknown
0.0557
] 53.219
0.050
0.0457
0.0407
0.0357
0.0307
AU 0.0257
0.0207
0.015 | 38.266
0.0107
oo ,MHL/LJLVW Af 5
0A0007
0.00 5.00 10.00 15.00 20.00 25.00 30.00 ; 35.00 40.00 45.00 50.00 55.00 60.00 65.00
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
38.266 370100 7.69 4877 bb Unknown
53.219 4444357 92.31 41595 bb Unknown
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AU 015

.949

17.575

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
12.949 11172029 49.47 347688 bb Unknown
17.575 11412518 50.53 242814 bb Unknown

AU

1000 11.00 1200 13.00 1400 1500 1600 17.00 1800 19.00  20.00  21.00
Minutes

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
13.313 1192910 1.76 39372 bb Unknown
17.849 66698289 98.24 1408903 bb Unknown
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.00 8.00 10.00 Minui.soo 14.00
Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
16.538 20869603 50.42 461322 bb Unknown
20.865 20522654 49.58 357489 bb Unknown

0.80

o]
0.607
0.507
AU 0'407
0.307
o]
o]
.

000 100 200 300 400 500 60 700 800 500 1000 1L0D 1200 1300 1400 1500 1600 170 1800 1300 2000 2100 2200

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type

16.224 762256 1.61 20836 bb Unknown

20.199 46477365 98.39 843651 bb Unknown
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4s

0.018

0.016

0.014

0.012

0.010

AU 0008

0.006

0.004

0.002

0.000

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 1200 13.00 14.00

Minutes

1500 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00

Entry

Retention Time

Area

Area (%)

Height

Int Type

Peak Type

15.148

616044

49.75

17151

bb

Unknown

20.719

622295

50.25

12319

bb

Unknown

AU

14.968

.298

<

000 100 200 300 400 500 600 700 800  9.00

1000 11.00 1200 13.00 14.00 1500 1600 17.00 18.00 19.00 20.00 21.00 22.00 23.00

Minutes

Entry | Retention Time Area Area (%) Height | Int Type | Peak Type
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