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Partl Experimental Section

1.1 General information

"H NMR and '3C NMR were recorded on a Bruker-400MHz Spectrometer ("H NMR: 400MHz,
13C NMR: 100MHz) using TMS as internal reference. The chemical shifts (8) and coupling
constants (J) were expressed in ppm and Hz, respectively. HPLC analysis was carried out on
an Agilent 1100 series HPLC with a multiple wavelength detector. Chiralpak AD-H columns
were purchased from Daicel Chemical Industries, LTD. Optical rotations were measured on a
PerKinElmer™ Polarimeter (Model 343). HRMS (ESI) were recorded on a Waters™ Q-TOF
Premier. IR spectra were recorded on Thermo Scientific Nicolet iS10. Commercially available
compounds were used without further purification. Solvents were purified according to the
standard procedures unless otherwise noted. Ligands', various silyl enol ethers 2, N-methyl

isatin3, N-benzyl isatin®, were prepared according to literature procedures.

1.2 General procedures of the Mukaiyama aldol reactions (3ab as an

example)

A mixture of Ligand (L4, 5.6 mg, 0.01 mmol), CuBr;, (2.2 mg, 0.01 mmol), AgSbF¢ (6.86 mg,
0.02 mmol), N-Ethylmorpholine (1.27 pL, 0.01 mmol) in i-PrOH (1.0 mL) was stirred for 1.5h
at ambient atmosphere. Then centrifugal to remove the precipitate, and isatin 1a (14.7 mg, 0.1
mmol) and water (20 uL, 1 mmol) were added to the supernatant. And the resulting mixture
was cooled to -10 °C. After 30 min, the silicon enolates 2b (100 uL, 0.45mmol) was added
slowly and carried out at -10 °C. After reactions were finished (monitored by TLC), and
extracted with ethyl acetate (3 x 3 mL). The organic phase was dried with Na,SO,4 and
evaporated in vacuum. Purification by flash column chromatograph (petroleum ether / ethyl

acetate = 2:1) afforded 3ab as a white solid: 91% yield, 26.6mg, 97% ee, >20:1 dr.

1.3 Procedure for Asymmetric Mukaiyama aldol reaction on a gram
scale
A mixture of Ligand (L4, 112 mg, 0.2 mmol), CuBr, (44 mg, 0.2 mmol), AgSbF¢ (137.2 mg,
0.4 mmol), N-Ethylmorpholine (27.8 pL, 0.2 mmol) in i-PrOH (20 mL) was stirred for 1.5 h
at ambient atmosphere. Then centrifugal to remove the precipitate, and isatin 1c (1.8 g, 10
mmol) and water (2 mL, 0.1 mol) were added to the supernatant. And the resulting mixture

was cooled to -10 °C. After 30 min, the silicon enolates 2b (10 mL, 45mmol) was added slowly
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and carried out at -10 °C. After reactions were finished (monitored by TLC), and extracted

with ethyl acetate (3 x 50 mL). The organic phase was dried with Na,SO,4 and evaporated in

vacuum. Purification by flash column chromatograph (petroleum ether / ethyl acetate = 2:1)

afforded 3cb as a white solid: 91% yield, 2.9g, 99% ee, 11:1 dr.

1.4 Optimization of the reaction conditions for the model reaction”

(@) Effect of solvent:«

N

/Si‘O H o)
N Ly / Cu(OTHy/ EtsN = 1:1:1 (10 mol%) H_L.OH
oy - O o
\ Solvent (1mL) RT N
2a 1a 3aa
entry solvent yield? (%) ee (%) dr?
1 MeOH 81 69 2:1
2 EtOH 74 73 3:1
3 i-PrOH 80 81 3:1
4 CF;CH,OH 38 11 1:1
5 MTBE 45 25 2:1
6 THF 57 73 2:1

9Unless otherwise noted, the reaction of 1a (0.1 mmol) and 2a (0.45 mmol) was performed in
the presence of L; (10 mol %), Et;N (10 mol %), and Cu(OTf), (10 mol %) in solvent (1.0

mL)at  RT. ’Isolated yield. ¢ Determined by chiral HPLC analysis. ¢ Determined by crude
'H NMR.
(b) Effect of bsae:*
g o
- l‘o
N Ly / Cu(OTf)y/ base = 1:1:1 (10 mol%) H_L.OH
o - O ~
L i-PrOH (1mL) RT N
2a 1a 3aa
entry base yield? (%) ee® (%) drd
1 Et;N 81 81 3:1
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2 DBU 61 81 3:1
3 N-Ethylmorpholine 80 83 3:1
4 Piperidine 82 77 3:1
5 DABCO 79 82 3:1
6 DIPEA 80 59 3:1
7 Li,CO; 63 73 3:1
8 Cs,CO; 78 71 3:1
9 -BuOK 70 79 3:1

“Unless otherwise noted, the reaction of 1a (0.1 mmol) and 2a (0.45 mmol) was performed in the
presence of L; (10 mol %), base (10 mol %), and Cu(OTf), (10 mol %) in i-PrOH (1.0 mL) at
RT. %Isolated yield. ¢ Determined by chiral HPLC analysis. ¢ Determined by crude ! H NMR.

(b) Effect of copper salts:“

~d

/SI‘O H L4 / copper salt / N-Ethylmorpholine o H OH
: | @E':(E =1:1:1 (10 mol%) o
X+ (o] P
] N/\O
Y i-PrOH (1mL) RT N
2a 1a 3aa
entry copper salt yield? (%) ee (%) drd
1 Cu(OTf), 80 83 3:1
2 Cu(OAc),"H,;0O 44 55 2:1
3 CuCl,-2H,0 72 79 3:1
4 CuBr, 70 67 3:1
5 CuClOy4-6H,O 61 81 3:1
6 Cu(SbFy), 83 83 5:1

4The reaction of 1a (0.1 mmol) and 2a (0.45 mmol) was performed in the presence of L; (10 mol
%), N-Ethylmorpholine (10 mol %), and copper salt (10 mol %) in i-PrOH (1.0 mL) at RT.

bIsolated yield. ¢ Determined by chiral HPLC analysis. ¢ Determined by crude ! H NMR.
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1.5 Experimental data of 3-substituted 3-hydroxy-2-oxindole

(R)-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3ab)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 91% yield, 26.6
mg; mp = 176-178 °C; [a]p?® +101.4 (c = 0.49, CHCl;, 97% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0

mL/min, T = 23°C, UV = 240 nm, tg = 7.9 min (minor), tg = 20.4 min

(major); 'H NMR (400 MHz, CD;OD): & 7.91-7.89 (dd, J, = 9.1 Hz, J, =
1.2 Hz, 1H), 7.47-7.43 (td, J, = 7.5 Hz, J, = 1.4 Hz, 1H), 7.28-7.18 (m, 4H), 6.91-6.85 (m, 2H),
3.33-3.28 (m, 1H), 3.04-2.95 (m, 1H), 2.86-2.80 (dt, J; = 16.7 Hz, J, = 3.8 Hz, 1H), 2.21-2.15 (m,
1H), 1.75-1.64 (m, 1H); 3C NMR (100 MHz, CDCls): § 201.8, 177.3,144.4, 141.1, 134.6, 132.2,
129.85, 129.83, 128.8, 127.5, 127.0, 124.9, 123.2, 110.7, 79.3, 51.9, 28.5, 24.6; IR (film, v/em-1
):3281, 2452, 1708, 1670, 1612, 1597, 1479, 1468, 1458, 1353, 1336, 1317, 1228, 1205, 1153, 1090,
1069, 767, 745; HRMS (ESI) m/z caled for C1gH;sNO; [M+H]* 294.1130, found 294.1134.

(R)-5-fluoro-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3bb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 90% yield, 28.0
mg; mp = 205-207 °C; [a]p?® +15.2 (¢ = 0.33, CHCl3, 91% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0
mL/min, T = 23°C, UV = 230 nm, tg = 7.8 min (minor), tg = 20.1 min
(major); '"H NMR (400 MHz, CD;0D): § 7.92-7.90 (d, J = 7.4 Hz, 1H),
7.52-7.48 (td, J, = 7.4 Hz, J, = 1.2 Hz, 1H), 7.31-7.24 (m, 2H), 7.07-7.05
(dd, J; = 8.2Hz, J, = 2.5 Hz, 1H), 6.99-6.94 (m, 1H), 6.88-6.84 (m, 1H), 3.39-3.35 (m, 1H), 3.09-
3.03 (m, 1H), 2.96-2.90 (m, 1H), 2.32-2.26 (m, 1H), 1.89-1.79 (m, 1H); '3C NMR (100 MHz,
CDCl;): 8 201.6, 177.1, 159.2 (Jcr=240.4 Hz), 144.3, 136.9 (“JcF= 1.9 Hz), 134.8, 132.0, 131.3
(3Jcr= 7.6 Hz), 128.8, 127.7, 127.1, 116.2 (?Jcr=23.4 Hz), 113.1 (*Jcr=25.0 Hz), 111.4 (CJc= 7.8
Hz),79.5,51.9,28.5,24.5; IR (film, v/cm™ ):3236, 2921, 2850, 2361, 1716, 1627, 1597, 1478, 1456,
1304, 1262, 1104, 778, 750; HRMS (ESI) m/z calcd for C;sH4FNO3; [M+H]* 312.1036, found
312.1036. °

(R)-5-chloro-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3¢b)

The title compound was prepared according to the general working procedure and purified by flash

column chromatography (petroleum ether / ethyl acetate = 2:1) to give the product as a white solid:

95% yield, 31.1 mg; mp = 198-201 °C; [a]p?® +101.2 (¢ = 0.39, CHCI3, 99% ee); HPLC: Daicel

Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C, UV = 240 nm, tg
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= 8.1 min (minor), tg = 20.6 min (major); 'H NMR (400 MHz, DMSO-
de): 8 10.39 (s, 1H), 7.70-7.68 (m, 1H), 7.55-7.50 (m, 1H), 7.34-7.29 (m,
3H), 7.24-7.22 (m, 1H), 6.84-6.82 (m, 1H), 6.18 (s, 1H), 3.64-3.60 (dd, J;
=13.6 Hz, J, = 4.0 Hz, 1H), 3.12-2.99 (m, 2H), 2.62-2.58 (m, 1H), 2.32-
2.20 (m, 1H); 3C NMR (100 MHz, DMSO-dg): 8 197.8, 178.1, 144.9,
142.1, 136.2, 134.0, 132.7, 129.3, 126.9, 126.6, 125.6, 123.8, 111.1, 74.3,
54.7,24.2,21.2; IR (film, v/cm™ ):3347, 2941, 2360, 1735, 1716, 1667,
1620, 1597, 1482, 1367, 1315, 1149, 884, 831, 813, 795, 750; HRMS
(ESI) m/z caled for CgH 4,CINO; [M+H]* 328.0740, found 328.0737.

(R)-5-bromo-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3db)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 89% yield, 33.1
mg; mp = 188-190 °C; [a]p?® +22.3 (¢ = 0.30, CHCl3, 97% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0
mL/min, T = 23°C, UV = 254 nm, tg = 18.4 min (minor), tg = 22.4 min
(major); "H NMR (400 MHz, DMSO-dg):  10.39 (s, 1H), 7.69-7.67 (dd,
Ji=7.8Hz,J,=1.1 Hz, 1H), 7.55-7.51 (td, J, = 7.4 Hz, J, = 1.4 Hz, 1H),
7.42-7.41 (d, J=2.0 Hz, 1H), 7.37-7.27 (m, 3H), 6.79-6.77 (d, /= 8.2 Hz, 1H), 6.16 (s, 1H), 3.64-
3.60 (dd, J; = 13.6 Hz, J, =4.0 Hz, 1H), 3.12-2.98 (m, 2H), 2.61-2.57 (m, 1H), 2.30-2.19 (m, 1H);
3C NMR (100 MHz, CDCl3): 8 201.5, 176.3, 144.2, 139.9, 134.8, 132.7, 132.0, 131/.9, 128.8,
128.3,127.6,127.1,116.0, 112.0, 79.0, 51.9, 28.6, 24.5; IR (film, v/cm™ ): 3339, 2918, 2849, 2476,
1716, 1667, 1615, 1598, 1365, 1314, 1228, 1171, 1147, 1113, 883, 827; HRMS (ESI) m/z calcd for
CisH14BrNO; [M+H]* 372.0235, found 372.0234.

(R)-3-hydroxy-5-methyl-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3eb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 91% yield, 27.9
mg; mp = 175-177 °C; [a]p? +168.6 (¢ = 0.7, CHCl3, 98% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0
mL/min, T = 23°C, UV = 254 nm, tg = 7.9 min (minor), tg = 15.1 min
(major); 'H NMR (400 MHz, CD;0D): 8 7.96-7.93 (dd, J, =7.9 Hz, J, =
1.1 Hz, 1H), 7.52-7.47 (td, J, = 7.5 Hz, J, = 1.4 Hz, 1H), 7.33-7.29 (t, J
="7.5Hz, 1H), 7.25-7.23 (d, /= 7.6 Hz, 1H), 7.07-7.02 (m, 2H), 6.78-6.76 (d, /= 7.8 Hz, 1H), 3.34-
3.30 (m, 1H), 3.07-2.99 (m, 1H), 2.89-2.82 (dt, J; = 16.8 Hz, J, = 3.8 Hz, 1H), 2.22-2.17 (m, 4H),
1.77-1.67 (m, 1H); 3C NMR (100 MHz, CD;0D): 8 199.6, 178.3, 144.4, 139.6, 133.8, 132.6, 131.9,
130.9,129.4, 128.5, 126.5, 126.3, 124.8, 109.6, 77.3, 53.0, 28.3, 24.3, 19.7; IR (film, v/cm™! ): 3339,
2918, 2849, 2476, 1716, 1667, 1615, 1598, 1365, 1314, 1228, 1171, 1147, 1113, 883, 827; HRMS
(ESI) m/z caled for CoH gNO; [M+H] " 308.1287, found 308.1287.
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(R)-3-hydroxy-5-methoxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3fb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 88% yield, 28.4
mg; [a]p® +17.0 (¢ = 0.24, CHCl;, 92% ee); HPLC: Daicel Chiralpak
AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C,
UV = 240 nm, tg = 10.3 min (minor), tg = 20.2 min (major); 'H NMR
(400 MHz, DMSO-dg): 6 10.09 (s, 1H), 7.72-7.70 (m, 1H), 7.54-7.50 (td,
J1=7.3Hz,J,=1.3Hz, 1H), 7.32-7.28 (m, 2H), 6.87-6.86 (m, 1H), 6.75-
6.70 (m, 2H), 6.0 (s, 1H), 3.63 (s, 3H), 3.50-3.45 (dd, J; = 13.3 Hz, J, = 4.1 Hz,1H), 3.09-2.92 (m,
2H), 2.54-2.51 (m, /H), 2.21-2.10 (m, 1H); 13C NMR (100 MHz, CD;0D): § 199.5, 178.2, 156.0,
144.4, 135.2, 133.8, 132.6, 131.9, 128.5, 126.5, 126.4, 113.9, 111.2, 110.3, 77.6, 54.7, 53.0, 28.2,
24.3; IR (film, v/em™ ): 3262, 2918, 2849, 2361, 1718, 1676, 1598, 1353, 1301, 1261, 1204, 1155,
871, 806; HRMS (ESI) m/z caled for C1gH7NO4 [M+H] " 324.1236, found 324.1234.

(R)-3-hydroxy-5-nitro-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3gb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 75% yield, 25.3
mg; [a]p?® +98.8 (¢ = 0.47, CHCl;, 99% ee); HPLC: Daicel Chiralpak
AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C,
UV =240 nm, tg = 9.8 min (minor), t = 30.4 min (major); "H NMR (400
MHz, CD;0D): 8 8.15-8.09 (m, 2H), 7.73-7.71 (d, J=7.8 Hz, 1H), 7.42-
7.38 (td, J; = 7.6 Hz, J, = 1.2 Hz, 1H), 7.21-7.15 (m, 2H), 6.97-6.95 (d,
J=28.0 Hz, 1H), 3.49-3.43 (dd, J, = 13.7 Hz, J, = 4.0 Hz, 1H), 3.09-3.01 (m, 1H), 2.96-2.90 (dt, J;
=16.0 Hz, J, = 3.8 Hz, 1H), 2.49-2.43 (m, 1H), 2.10-2.03 (m, 1H); 3C NMR (100 MHz, CD;0D):
5 198.3, 178.9, 148.8, 144.4, 143.1, 133.6, 133.5, 132.3, 129.4, 128.5, 126.4, 126.2, 125.9, 119.1,
109.4, 74.9, 54.5, 28.9, 24.0; IR (film, v/cm™! ): 3263, 2917, 2849, 2458, 1712, 1676, 1617, 1595,
1330, 1360, 1217, 1063, 975, 871, 799, 753; HRMS (ESI) m/z caled for C1gH4N,Os [M+Na]*t
361.0800, found 361.0793.

(R)-6-fluoro-3-hydroxy-3-((R)-1-ox0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3hb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 85% yield, 26.4
mg, mp = 229-231 °C; [a]p?® +162.9 (¢ = 0.41, CHCl3, 98% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0
mL/min, T = 23°C, UV = 240 nm, tg = 8.3 min (minor), tg = 24.6 min
(major); 'H NMR (400 MHz, CD;0D): § 7.93-7.91 (d, J = 7.8 Hz, 1H),
7.53-7.49 (m, 1H), 7.33-7.27 (m, 3H), 6.71-6.66 (m, 2H), 3.41-3.36 (dd,
J1 =13.4 Hz, J, = 4.1 Hz, 1H), 3.09-3.04 (m, 1H), 2.97-2.91 (dt, J, = 16.7 Hz, J, = 3.7 Hz, 1H),
2.33-2.27 (m, 1H), 1.91-1.80 (m, 1H), 2.15-2.03 (m, 1H); 1*C NMR (100 MHz, CD;0D): 8 199.1,
178.7, 163.6 (1J=243.2 Hz), 144.3, 144.0 (3J=12.1 Hz), 133.7, 132.5, 128.5, 127.0 (*/= 3.1 Hz),
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126.5, 126.3, 125.4 (3J=9.9 Hz), 107.9 (3J= 22.2 Hz), 98.1 (3J=27.3 Hz), 76.2, 53.5, 28.5, 24.3; IR
(film, v/em™! ): 3263,2917, 2849, 2458, 1712, 1676, 1617, 1595, 1330, 1360, 1217, 1063, 975, 871,
799, 753; HRMS (ESI) m/z calcd for CgH4FNO3; [M+Na]™ 334.0855, found 334.0854.

(R)-6-chloro-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3ib)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 87% yield,
28.8mg; [a]p®® +123.9 (¢ = 0.72, CHCl;, 93% ee); HPLC: Daicel
Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T
= 23°C, UV = 240 nm, tg = 8.7 min (minor), tg = 34.1 min (major); 'H
NMR (400 MHz, CD;0D): 6 7.89-7.86 (dd, J; =7.8 Hz, J, = 1.0 Hz, 1H),
7.51-7.47 (td, J; = 7.4 Hz, J, = 1.4 Hz, 1H), 7.30-7.22 (m, 3H), 6.94-6.91
(m, 2H), 3.39-3.35 (dd, J, = 13.5 Hz, J, = 4.2 Hz, 1H), 3.11-3.02 (m, 1H), 2.96-2.90 (dt, J, = 16.6
Hz, J, =3.8 Hz, 1H), 2.35-2.28 (m, 1H), 1.93-1.82 (m, 1H); 3C NMR (100 MHz, CDCl;): 3 201.6,
176.7,144.3,142.1,135.5, 134.7, 132.1, 128.8, 128.2, 127.5, 127.0, 126.1, 123.2, 111.1, 78.7, 51.9,
28.5,24.6; IR (film, v/em™ ): 3262, 2921, 2850, 2361, 1721, 1610, 1597, 1482, 1454, 1360, 1317,
1183, 1156, 892, 855; HRMS (ESI) m/z calcd for C;gH4,CINO; [M+H]" 328.0740, found
328.0738.

(R)-6-bromo-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3jb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 89% yield,
33.1mg, mp = 202-205 °C; [a]p?® +98.8 (¢ = 0.52, CHCl;, 93% ee);
HPLC: Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate =
1.0 mL/min, T =23°C, UV = 254 nm, tg = 9.2 min (minor), tg = 37.2 min
(major); "H NMR (400 MHz, CD;0D): 8 7.88-7.86 (m, 1H), 7.50-7.46
(td, Jy =7.4 Hz, J, = 1.3 Hz, 1H), 7.29-7.24 (m, 2H), 7.18-7.16 (m, 1H),
7.09-7.05 (m, 2H), 3.39-3.35 (dd, J; = 13.5 Hz, J, = 4.2 Hz, 1H), 3.10-302 (m, 1H), 2.96-2.90 (dt,
J1=16.5Hz, J,=3.8 Hz, 1H), 2.35-2.29 (m, 1H), 1.94-1.83 (m, 1H); 3*C NMR (100 MHz, CDCl5):
8 201.6, 176.7, 144.3, 142.2, 134.7, 132.1, 128.8, 128.7, 127.5, 127.0, 126.4, 126.2, 123.4, 114.0,
78.8, 51.8, 28.8, 24.8; IR (film, v/em™' ): 3308, 2919, 2870, 2848, 2460, 1706, 1673, 1602, 1478,
1454, 1323, 1304, 1153, 1114, 867, 805; HRMS (ESI) m/z calcd for CigH;4BrNO; [M+H]*
372.0235, found 372.0236.

(R)-3-hydroxy-6-methoxy-3-((R)-1-o0x0-1,2,3,4-

tetrahydronaphthalen-2-yl)indolin-2-one (3kb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 84% yield,
27.1mg, mp = 182-184 °C; [a]p* +110.3 (¢ = 0.95, CHCl;, 95% ee);
HPLC: Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate =
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1.0 mL/min, T =23°C, UV = 230 nm, tg = 11.5 min (minor), t = 41.6 min (major); 'H NMR (400
MHz, CD;0D): & 7.95-7.93 (d, J = 7.8 Hz, 1H), 7.50-7.46 (m, 1H), 7.31-7.27 (t, J = 7.4 Hz, 1H),
7.23-7.22 (d,J="17.5 Hz, 1H), 7.15-7.13 (d, J = 8.2 Hz, 1H), 6.48-6.43 (m, 2H), 3.73 (s, 3H), 3.29-
3.26 (m, 1H), 3.06-2.97 (m, 1H), 2.86-2.82 (m, 1H) 2.16-2.10 (m, 1H), 1.70-1.61 (m, 1H); 3C NMR
(100 MHz, CDCl,): & 201.8, 177.6, 161.1, 144.4, 142.3, 134.5, 132.2, 128.8, 127.4, 126.9, 125.9,
121.6, 107.8, 97.7, 78.9, 55.4, 52.1, 28.5, 24.6; IR (film, v/em™! ): 3292, 2917, 2849, 2476, 1723,
1675, 1618, 1597, 1353, 1305, 1261, 1215, 1174, 1155, 1108, 890, 860, 837, 813; HRMS (ESI) m/z
caled for C1oH;7NO, [M+Na]™ 346.1055, found 346.1053.

(R)-4-bromo-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (31b)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 83% yield, 30.8
mg; [a]p? +96.4 (¢ = 0.42, CHCl;, 98% ee); HPLC: Daicel Chiralpak
AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C,
UV =240 nm, tg = 8.3 min (minor), t = 60.6 min (major); "H NMR (400
MHz, CD;0D): 6 7.73-7.71 (d, J=7.8 Hz, 1H), 7.50-7.47 (t,J= 7.4 Hz,
1H), 7.32-7.31 (d, J = 7.6 Hz, 1H), 7.26-7.22 (t, J = 7.5 Hz, 1H), 7.15-
7.07 (m, 2H), 6.90-6.88 (d, J= 7.4 Hz, 1H), 4.23-4.18 (dd, J, = 16.6 Hz, J, = 3.8 Hz, 1H), 3.14-3.04
(m, 2H), 2.82-2.78 (m, 1H), 2.61-2.50 (m, 1H); 3C NMR (100 MHz, CD;0D): 8 198.0, 178.7,
144.8, 144.4, 133.4, 132.4, 130.8, 130.3, 128.5, 126.3, 126.1, 126.0, 117.7, 108.9, 75.8, 53.0, 29.5,
23.3; IR (film, v/em™ ): 2917, 2849, 1731, 1612, 1582, 1445, 1301, 1259, 1208, 1140, 1073, 872,
751,695; HRMS (ESI) m/z calcd for C;gH4BrNO3; [M+Na]™ 394.0055, found 394.0054.

(R)-4-chloro-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-

2-yl)indolin-2-one (3mb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a white solid: 89% yield, 29.1
mg, mp = 183-185 °C; [a]p?® +221.1 (¢ = 0.86, CHCl;, 91% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0
mL/min, T = 23°C, UV = 254 nm, tg = 8.5 min (minor), tg = 57.6 min
(major); '"H NMR (400 MHz, CD;0D): 8 7.68-7.63 (d, J = 7.8 Hz, 1H),
7.41-7.38 (t,J=17.2 Hz, 1H), 7.23-7.21 (d, J= 7.6 Hz, 1H), 7.17-7.09 (m, 2H), 6.82-6.80 (d, /= 8.1
Hz, 1H), 6.76-6.74 (d, J= 7.7 Hz, 1H), 3.99-3.95 (dd, J,= 13.7 Hz, J,=4.1 Hz, 1H), 3.02-2.99 (m,
2H), 2.71-2.64 (m, 1H), 2.48-2.36 (m, 1H); 3C NMR (100 MHz, CD;0D): 8 198.2, 178.5, 144.5,
144.4, 133.4, 132.4, 130.1, 129.7, 129.1, 128.5, 126.3, 126.1, 122.9, 108.4, 75.5, 52.9, 29.4, 23 4;
IR (film, v/em™): 3350, 3205, 2923, 2851, 1979, 1697, 1619, 1593, 1534, 1364, 1317, 1226, 1178,
1123, 935, 907, 889, 822; HRMS (ESI) m/z caled for CigH4CINO; [M+H]"™ 328.0740, found
328.0740.

(R)-3-hydroxy-1-methyl-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (3nb)
The title compound was prepared according to the general working procedure and purified by flash
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column chromatography (petroleum ether / ethyl acetate = 2:1) to give
the product as a yellow oil: 85% yield, 26.1 mg; [a]p?® +108.1 (¢ = 0.55,
CHCl3, 98% ee); HPLC: Daicel Chiralpak AD-H, hexane: 2-propanol =
70:30, flow rate = 1.0 mL/min, T = 23°C, UV = 240 nm, tg = 6.4 min
(minor), tg = 7.8 min (major); '"H NMR (400 MHz, CD;0D):  7.96-7.94
(dd, J,= 7.8 Hz, J,= 1.0 Hz, 1H),7.58-7.54 (m, 1H), 7.40-7.34 (m, 1H),
7.40-7.34 (m, 4H), 7.08-7.06 (m, 2H), 3.51-3.46 (m, 1H), 3.29 (s, 3H),
3.19-3.12 (m, 1H), 3.02-2.96 (m, 1H), 2.37-2.31 (m, 1H), 1.97-1.86 (m,
1H); 13C NMR (100 MHz, CDCl;): 6 201.9, 176.6, 144.3, 143.8, 134.5,
132.2,129.7,129.4, 128.7, 127.4, 126.9, 124.6, 123.3, 108.4, 78.7, 51.9, 28.5, 26.2, 24.6; IR (film,
viem'!): 3403, 3056, 2920, 2849, 2519, 2360, 2068, 1708, 1681, 1610, 1597, 1428, 1376, 1353,
1320, 1221, 1156, 1118, 893, 792; HRMS (ESI) m/z calcd for CgH;7;NO; [M+H]* 308.1287, found
308.128.

(R)-1-allyl-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)indolin-2-one (30b)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 88% yield, 29.3
mg; [a]p?® +95.8 (¢ = 0.38, CHCl;, 97% ee); HPLC: Daicel Chiralpak
AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C,
UV =240 nm, tg = 7.9 min (minor), tg = 9.3 min (major); 'H NMR (400
MHz, CD;0D): 3 7.87-7.85 (dd, J; = 7.8 Hz, J,= 1.1 Hz, 1H),7.49-7.45
(td, J;= 7.4 Hz, J,= 1.4 Hz, 1H), 7.31-7.23 (m, 4H), 7.0-6.93 (m, 3H),
5.90-5.83 (m, 1H), 5.38-5.33 (m, 1H), 5.23-5.20 (m, 1H), 4.42-4.28 (m, 2H), 3.44-3.40 (dd, J, =
13.4 Hz, J,=4.2 Hz, 1H), 3.09-3.0 (m, 1H), 2.93-2.87 (dt, J;= 16.6 Hz, J,= 3.8 Hz, 1H), 2.34-2.28
(m, 1H), 1.94-1.83 (m, 1H); 3C NMR (100 MHz, CD;OD): 8 198.9, 176.4, 144.3, 143.1, 133.7,
132.5,131.2, 131.0, 129.1, 128.5, 126.5, 126.3, 123.4, 122.6, 116.5, 109.3, 76.0, 53.8, 41.7, 28.6,
24.3; IR (film, v/em™ ): 3387, 3057, 2920, 2520, 1713, 1681, 1610, 1597, 1487, 1357, 1303, 1181,
1102, 988, 929, 809, 792; HRMS (ESI) m/z caled for C,;H;oNO; [M+H]" 334.1443, found
334.1438.

(R)-3-hydroxy-3-((R)-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl)-1-phenylindolin-2-one (3pb)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum
ether / ethyl acetate = 2:1) to give the product as a yellow oil: 91%
yield, 33.6 mg; [a]p?® +141.3 (¢ = 0.98, CHCl3, 99% ee); HPLC:
Daicel Chiralpak AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0
mL/min, T = 23°C, UV = 240 nm, tg = 9.2 min (minor), tg = 15.2
min (major); 'H NMR (400 MHz, CD;0OD): & 7.86-7.83 (m,
1H),7.58-7.54 (m, 2H), 7.49-7.44 (m, 4H), 7.39-7.37 (dd, J, = 7.4
Hz, J,=0.8 Hz, 1H), 7.28-7.21 (m, 3H), 7.06-7.02 (td, J; = 7.5 Hz,
J,=0.9 Hz, 1H), 6.74-6.72 (d, J= 7.8 Hz, 1H), 3.56-3.52 (m, 1H),
3.14-3.07 (m, 1H), 3.03-2.97 (dt, J; = 16.2 Hz, J,= 3.9 Hz, 1H), 2.60-2.53 (m, 1H), 2.20-2.09 (m,
1H); 3C NMR (100 MHz, CDCl;): 8 201.8, 174.0, 144.3, 143.8, 134.6, 133.9, 132.2, 129.7, 129.6,
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129.3,128.8, 128.3,127.5,127.0, 126.4, 124.9, 123.8, 109.8, 78.8, 52.4, 28.6, 24.7; IR (film, v/cm™!
): 3404, 3062, 2923, 2851, 2516, 1721, 1679, 1610, 1595, 1498, 1480, 1465, 1454, 1359, 1321,
1298, 1176, 1156, 1103, 1050, 893, 839; HRMS (ESI) m/z calcd for C4H;oNO; [M+H] " 370.1443,
found 370.1445.

(R)-1-benzyl-3-hydroxy-3-(2-oxo-2-phenylethyl)indolin-2-one (3qc)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum
ether / ethyl acetate = 2:1) to give the product as a white solid: 91%
yield, 32.5 mg, mp = 161-164 °C; [a]p** +66.5 (¢ = 0.73, CHCl;,
95% ee); HPLC: Daicel Chiralpak AD-H, hexane: 2-propanol =
70:30, flow rate = 1.0 mL/min, T=23°C, UV =240 nm, tg = 9.8 min
(minor), tg = 17.3 min (major); 'H NMR (400 MHz, CD;0D): &
7.81-7.79 (d, J=7.4 Hz, 1H), 7.49-7.46 (m, 1H), 7.40-7.33 (m, 3H),
7.25-7.22 (t,J=17.6 Hz, 1H), 7.18-7.14 (t, J="7.2 Hz, 1H), 7.08-7.04
(t, J=17.6 Hz, 1H), 6.88-6.84 (t, J= 7.4 Hz, 1H), 6.66-6.64 (d, J=
7.8 Hz, 1H), 4.87 (s, 2H), 4.07-4.03 (d, J= 17.4 Hz, 1H), 3.74-3.69 (d, J= 17.4 Hz, 1H); 3C NMR
(100 MHz, CD;0D): 6 196.7,178.1, 143.4, 136.3, 135.9, 133.2, 130.5, 129.1, 128.36, 128.30, 127.7,
127.1,127.0,122.9, 122.5,109.4, 73.4,45.5, 43.3; IR (film, v/cm™! ): 3028, 2455, 1694, 1673, 1609,
1578, 1487, 1464, 1447, 1388, 1372, 1345, 1297, 1261, 1212, 1179, 1132, 1115, 1091, 1054, 1003,
946, 817, 733; HRMS (ESI) m/z calcd for C3H;oNO; [M+H] " 358.1443, found 358.1440.

(3R)-3-hydroxy-3-(1-oxo-1-phenylpropan-2-yl)indolin-2-one (3aa)

The title compound was prepared according to the general working procedure and purified by flash

column chromatography (petroleum ether / ethyl acetate = 2:1) to give
the product as a white solid: 91% yield, 28.0 mg, mp = 147-150 °C; [a]p>°
+34.0 (c = 0.60, CHCI;3, 91% ee); HPLC: Daicel Chiralpak AD-H,
hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C, UV =
230 nm, tg=30.0 min (minor), tg=41.4 min (major); '"H NMR (400 MHz,
CD;0D): 6 8.02-8.00 (m, 2H), 7.59-7.54 (m, 1H), 7.48-7.44 (m, 2H),
7.42-7.39 (m, 1H), 7.21-7.17 (td, J;= 7.7 Hz, J,= 1.2 Hz, 1H), 6.95-6.91
(td, J;=7.6 Hz, J,= 1.0 Hz, 1H), 6.85-6.83 (m, 1H), 4.37-4.32 (m, 1H),
1.14-1.13(d, J= 7.0 Hz, 3H); 3*C NMR (100 MHz, CD;0D):  202.0, 179.8, 142.0, 137.5, 132.8,
129.7, 129.2, 128.3, 128.2, 125.3, 121.8, 109.5, 76.9, 46.4, 11.3; IR (film, v/cm'! ): 2917, 2848,
1727, 1667, 1618, 1598, 1518, 1455, 1518, 1455, 1331, 1217, 1148, 1154, 1122, 1091, 1069, 999,
911, 843, 788, 746; HRMS (ESI) m/z calcd for C1;H;sNO; [M+Na]t 304.0950, found 304.0947.

(R)-3-hydroxy-3-((R)-5-0x0-6,7,8,9-tetrahydro-5SH-benzo[7]annulen-

6-yl)indolin-2-one (3ad)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 85% yield, 26.1

11/ 66




mg, mp = 147-150 °C; [a]p?® +51.6 (¢ = 0.67, CHCl3, 95% ee); HPLC: Daicel Chiralpak AD-H,
hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T =23°C, UV =254 nm, tg= 15.1 min (minor),
tg=17.1 min (major); '"H NMR (400 MHz, CD;0D): 8 7.49-7.47 (d, J= 7.4 Hz, 1H), 7.41-7.37 (4,
J=17.5Hz, 2H), 7.28-7.26 (d, /= 7.4 Hz, 1H), 7.24-7.20 (t, J="7.6 Hz, 2H), 6.97-6.93 (t,J=7.5 Hz,
1H), 6.90-6.86 (m, 1H), 3.78-3.73 (dd, J;= 11.6 Hz, J,= 5.6 Hz, 1H), 3.14-3.07 (m, 1H), 3.02-2.95
(m, 1H), 2.16-2.09 (m, 1H), 2.07-1.99 (m, 1H), 1.96-1.88 (m, 1H), 1.61-1.53 (m, 1H); 3C NMR
(100 MHz, CD;0H): 6 204.3, 179.3, 142.5, 139.5, 131.4, 129.8, 129.1, 127.4, 125.9, 124.7, 121.9,
109.6, 76.1, 56.5, 32.9, 25.2, 23.9; IR (film, v/em™! ): 3357, 2917, 2849, 1720, 1618, 1459, 1259,

1208, 1016, 872, 799, 753, 695; HRMS (ESI) m/z caled for C9H;;NO3; [M+H]" 308.1287, found
308.1284.

(R)-3-hydroxy-3-((R)-2-oxocyclohexyl)indolin-2-one (3ae)

The title compound was prepared according to the general working
procedure and purified by flash column chromatography (petroleum ether
/ ethyl acetate = 2:1) to give the product as a yellow oil: 83% yield, 20.3
mg; [a]p® +17.2 (¢ = 0.22, CHCl;, 97% ee); HPLC: Daicel Chiralpak
AD-H, hexane: 2-propanol = 70:30, flow rate = 1.0 mL/min, T = 23°C,
UV =254 nm, tg = 7.8 min (minor), tg = 8.6 min (major); 'H NMR (400
MHz, CD;0D): & 7.42-7.40 (m, 1H), 7.22-7.18 (td, J,= 7.7 Hz, J= 1.2
Hz, 1H), 6.99-6.95 (td, J,= 7.6 Hz, J,= 1.0 Hz, 1H), 6.86-6.84 (m, 1H),
3.27-3.22 (m, 1H), 2.46-2.37 (m, 1H), 2.26-2.16 (m, 2H), 2.09-2.04 (m, 1H), 1.87-1.83 (m, 1H),
1.73-1.66 (m, 1H), 1.58-1.49 (m, 2H); '3C NMR (100 MHz, CDCls):  214.1, 177.2, 141.0, 129.8,
129.7,125.8, 123.2, 110.4, 78.2, 55.5,42.7, 28.1, 26.7, 24.2; IR (film, v/cm™' ): 3197, 2919, 2850,
2359,1706, 1616, 1467, 1338, 1260, 1197, 1158, 1113, 1041, 1019, 942, 872, 796, 749, 667, HRMS
(ESI) m/z caled for C4H sNO; [M+H] " 246.1130, found 246.1129.
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1.6 A Plausible Structure of the Transition State

. Si face attack
Si face attack No z—r stacking interaction
- stacking interaction Large steric hindrance

Cram's rule
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'"H NMR of 3ib
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3C NMR of 3ib
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'H NMR of 3kb
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3C NMR of 3kb
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'"H NMR of 3mb
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3C NMR of 3mb
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'H NMR of 30b
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3C NMR of 30b
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'H NMR of 3qc

~ Sl e
{feriers

g

Rty

N

i

kL 1]

3C NMR of 3qc

T T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0

N

411

w2y

1jd1R1021-41

210 200 190 180 170 160

150 140 130

120 11¢ 100 90 80 70 60 50 40 30 20 ppm

39 /66



I'H NMR of 3aa

2
: :“:: T s
|~y \

. : 5 ppm
8 559 EY £ 4
i
n |
/ \ \
/ “\
/ )
| U \
sV AR
e B"M 3.62 s.ho 7% 7'I96 B 7"92 7'I9° 7"‘33 7-‘355 7-;34J 7.132 7.;30 ppm
- S

40/ 66



I3C NMR of 3aa
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'H NMR of 3ae
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I3C NMR of 3ae
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Part III HPLC data

3ab

Racemic sample

DAD1 C, Sig=230,8 Ref=360,100 (LYN\18080104.D)
mAU 2

1600 - \’g
{ \
1400 - \
12004 | |
1000 } \ 2
800 ( “ =)
wl ]|
Signal 3: DAD] ©, 3ig=230,8 Ref=3c0,100
Fezsk RetTime Type Width Area Height Area
# [roin] [roin] [mAT*=] [raATT] %

e L |-===|-———-—- |- |-=—mmmm - |-———-——- |
TLETS WV 0.2928 3.483359=4 1791.700536 47.2941

1

2 9.167 VE 0.4060 3715.16602 129.01198 5.0438
3 15.993 EE 0.5463 Z506.29175 69.57664 3.4026
4 19.019 BE 0.6926 3.Z6007=4 714.18431 44,2595

Totals : 7.36581=4 Z2704.47400

FEesults obtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18092500.D)

202374

mAU

2500

2000
/
|
1500 |
i
\
|
K |

1000
} |

7.900

Signal 4: DAD]1 D, 3ig=2Z40,16 Ref=3c60,100
Peak RetTime Type TWidth Area Height Area
# [min] [min] [maT*=] [mat] %

e jetl e oot e e et e |
1 7.000 vVE 0.2687 1489.54260 80.18687 1.2784
2 20.474 VE 0.5699 1.15028e5 2730.5Z368 98,7116

Totals 1.16517e5 2819.71035

Results chtained with enhanced integrator!
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3bb

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18080711.D)
mAU ] 2

1400

1200

1000

] /\
| :
A J

18.302

Signal 4: DAD]1 D, 3ig=240,16 Ref=360,100

FPeak RetTime Type Width Area Height Area
# [min] [min] [maT*=] [maTr] %
P e B e le=s=ilesssssss =555 lz=55s=555= lz=ssss5s I
1 7.586 PE 0.2521 2.5673524 1575.40234 49,5863
2 18.30Z EEB 0.5530 2.61019=4 T23.28241 50.4137

Totals : 3.17754=4 ZZ53.68475

Results ochtained with enhanced integrator!

Asymmetric version:

DAD1 C, Sig=230,8 Ref=360,100 (LJD\18082003.D)
mAU
3000
2500
2000

1500

|
1000

7.883

500

T
22min

I N

Signal Z: DAD]l ¢, 3ig=230,8 Ref=360,100
FPeak RetTime Tvpe Width Area Height Area

H [min] [min] [maT*=] [mATT] %
#EEE | SEaEEEE | 555 |F5=33=7 #5775 |===s=s5557 |====5557 I

1 7.883 VE 0.2243 6617.15674 4158.96082 4.6588
2 Z20.111 M 0.7155 1.35419=5 3154.5842Z3 95.3412

Totals : 1.42036e3 3573.543504

Fesults obtained with enhanced integrator!
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3cb

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18082004.D)

21.076

3ignal 3: DAD1 D, Sig=240,16 Ref=360,100

Peak RetTime Type Width Area Height Area

# [tain] [rain] [mAT* =] [1aATT] %

o e et [FEE=EEssa s [EEsssasaas [FEEssassay [FEEssoss |
1 8.126 VV 0.2536 1315.42920 90.37933 45.55591

2 21.076 WV 0.5023 1542.39075 37.62316 50.4409

Totals 3057.81995 128.00249

Results obtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18082005.D)

mAU |

‘Eme

/
2000
I
1500

|
1000

o
=]
o =]
I I
8.118

T T T T T
10 12 14

o]

Signal 3: DAD] D, Sig=240,16 Ref=360,100

Fesk RetTime Type TWidth Area Height Area

# [min] [min] [maT*=] [maTr] %
e ek e R Izz5=l5sm5555 lEzss=5555 [=5s5==555 [=555555= |
1 8.118 BV 0.2883 478.63980 23.23573 0,504z
2 Z0.646 EBE 0.4605 9.44470e4 Z5Z4.61cd46 99,4958

Totals : 90.49257=4 2547.8353Z19

Fesults obtained with enhanced integrator!
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3db

Racemic sample
DAD1 E, Sig=254,16 Ref=360,100 (LJD\18101604.D)

AU
m /g\

175 \
/ \\

150 /
/ \

23.322

125 [ \\

100 o / \

25
o 7‘1_/ L
T T T T
22 23 24 25

min

T
21

Signal 5: DAD]1 E, 3ig=254,16 Ref=3c60,100
Feak RetTime Type TWidth Area Height Area

# [min] [min] [maT*=] [mat] %
Frteriep i Pt [ZnsrlEsnsisss Enssnnnnas [Ennrannans T |
0.5009 g562.18604 194.84789 59,5425

1 18.956 Vv
0.5969 4453 .833715 102.22092 40.4575

2 23.32Z VE
Totals 1.10Z210e4 297.06880

Fesultz obtained with enhanced integrator!

Asymmetric version:
A

DAD1 E, Sig=254,16 Ref=360,100 (LJD\18082007.D)
mAU ]
N
A
/

800 1 \
/o
600+ /
/
// \
400 / \

200 -

18.417

T
21

T
min

0 L
T
19 20

18

Signal 4: DAD]1 E, 3ig=254,16 Ref=360,100

Peak RetTime Tvype Width Area Height Area
# [rin] [rin] [mAT* =] [mATT] %
et | Bt f==s=i==s=T= f=Esss==5== f==Ees=Tes=s fzssss=== I
1 18.417 VE 0.4139 1015.76973 28.78581 3.2822
0.3985 2.99325=4 1007.86664 96.7178

2 Z2.479 vy
Totals 3.09483=4 1037.65245

Fezaults obtained with enhanced integrator!
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3eb

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18090906.D)

mAU )
100 ﬁ
|

80 ‘\ \
60 |

n

40— |

20 ||

o] / \ [\

20 || \
\
N - o~ /
./
o
T T T T T T
8 10 12 14 16 min

o540

Signal 4: DAD1 D, Sig=240,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [rain] [rain] [mAT*=] [1TaATT] %
e ekt el Lt e T ) ) ) |
1 7.912 PE 0.1992 2160.67968 164.51219 50.4221
2 15.140 EE 04007 2124.50171 79.25435 49,5779

Totals : 4785.18140 Z43.76654

Fesults obtained with enhanced integrator!

Asymmetric version:

DAD1 E, Sig=254,16 Ref=360,100 (LJD\18090907.D)

mAU
3000

s bt

2500 { \
2000

1500 \“ |
1000 | \

500 /
/

7.935

0]

T T T T T T T T
9 10 11 12 13 14 15 min

o]

Signal 5: DAD] E, 3ig=2i54,16 Ref=3c60,100
Feak RetTime Type Width Area Height Area
# [min] [min] [maTT*=] [maTr] %
EEEE e EE e lzmsslrErrsre lZErrrersrs lzrrrrrrems lzrrrrems I
1 7.935 VB 0.2021 593.00000 44 70562 0.8109
Z 15.151 EBE 0.3151 7.31475e4 3195.17407 99,1891
Totals : 7.37455e4  3239.87969

Fesulta obtained with enhanced integrator!
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3tb

Racemic sample

DAD1 C, Sig=230,8 Ref=360,100 (LJD\18080401.D)

mAU
250 F\

200 |

20.346

150
100 [

50 | \ &
o

23.376

T
20 22 24 min

Signal 3: DAD] <, Sig=230,8 Ref=360,100

Peak RetTime Type Width Area Height Area
# [roin] [rodin] [rAT* =] [raATr] %

1 10.386 BE 0.3362 59783.97217 270.17441 43.6015
2 12.712 BE 0.5854 894.14624 21.22902 6.5205
3 Z0.346 EBE 0.7245 B6152.46631 128.52344 44.83667
4 Z3.376 BE 0.6858 687.19Z69 153.73321 5.0113

Totals : 1.37128e4 433. 66008

Eesults obtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18080402.D)

mAU 2
600 /§\
[
500 |
400 / \
300

200 “\
\
100 > K

0 s T
T T
22 24 min

10.349

Signal 4: DAD1 D, 3ig=240,1& Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT* =] [nATT] %
| ettt e Ryt Kkl et [sesssssses e e et [s5sssses |
1 10.349 BB 0.3322 1403.83240 63.91968 4.,3877
2 20.249 EBE 0.7323 3.05909=4 63Z.50098 95,6123

Totals 3.19948=4 E26. 42066

Besults obtained with enhanced integrator!
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3gb

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18091101.D)
mAU Q
60

|
50 ‘\
40
30 ”

20 | |
(\

Signal 4: DAD] D, Sig=240,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [rin] [mAT*=] [1ATT] %
Etalry fere e [E=mlEssss [Ensss=sm=s [Enssasmsss [Frssssse |
1 8.839 VE 0.Z2562 539.87201 31.14570 16.2286
2 0.7Z8 EBE 0.2824 1155.24670 61.72187 34.7268
3 17.303 EP 0.4090 531.30330 16.10513 15.9770
4 30.982 BV 0.7442 1100.04563 18.01979 33,0675
Totals I3Z6.66766  126.99Z250
Fesults obtained with enhanced integrator!
Asymmetric version:
DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091102.D)
/é%'
2000+ ‘
|
\
1000 ‘
|
500 j k
’ b 5 % 5 %
Signal 5: DAD]1 E, 3ig=2Z54,1t Ref=360,100
FPeak RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [maTT] %
ekl [ IE=s=ilEsss=a IEEEs=ss IEEss=s e ettt I
1 0.889 Vv 0.3089 759.41522 34.48971 0.7518
& 30.490 EBBA 0.5465 1.00258e5 2444.53052 99,2482
Totals 1.01018e5 Z2479.02023

Fezaults obtained with enhanced integrator!
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3hb

Racemic sample

DAD1 C, Sig=230,8 Ref=360,100 (HYK\18101600.D)

mAU i
Il

250+
/\

|
150 1 f ‘

I
I

9.727

15.721
Fﬁn

Signal 3: DAD1 ¢, Sig=230,8 Ref=360,100

Fezk RetTime Type Width Area Height Area
# [rodin] [roin] [rAT* =] [raATT] %
el Rttt e et et |=rrrmemoes |mremmees |
1 8.343 EB 0.2416 4337.87935 Z64.15507 41.5157
2 9.7Z7 BV 0.44581 1405.78975 40.58850 13.4541
3 15.721 WV 0.4271 783.01455 22.00497 7.45938
4 Z5.791 v 0.7254 3592Z.08276 63.73Z059 37.5363

Totals : 1.044588=4 390.57063

FEesults obtained with enhanced integrator!

Asymmetric version:
DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091501.D)
mAU 1

24560

2500 /
2000 \
|
1500 } \
1000 |

500

.
-

T
75 10 125 15 17.5 20 225 25

Signal 5: DAD]1 E, 3ig=2Z54,1t Ref=360,100
FPeak RetTime Tvpe Width Area Height Area
# [rain] [rin] [mAT* =] [mATT] %
L [ssa2sllsssasms [f5msmsasas [ttty Tt [T LT |
1 B.366 VE 0.2193 783.59772 53.36525 0.7631
2 Z4.660 VV 0.5196 1.0190Z2e5 302Z0.82793 99,2369
Totals : 1.02885e5 3073.99318

Fesults obtained with enhanced integrator!
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3ib

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (HYK\18101601.D)
mAU ] 3

200
150 \

g |
100 | 5 |

"L/

18.457

0

T T
10 15

T
20

T
25

Signal 4: DAD] D, Sig=240,16 Ref=360,100

Peak RetTime Type Width
# [min] [rain]

Area
[maT*=]

1

2 9.808 vV 0.3244
3 18.457 BV 0.6091
4 35.051 BV 1.0178

Totals

1634.30100
314972754
4891.39355
1271.31848

1.28473e4d

Height Area
[mATT] 2
75.82829 1Z.6273
236.15472 39,7744
115.73641 37.7791

442

. 71653 9.8191

43596

Fesults obtained with enhanced integrator!

Asymmetric version:

DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091504.D)
mAU

500
400
300
200

3
100 R

I

T T
10 15

T
20

Signal 5: DAD]1 E, Sig=254,16 Ref=360,100

Peak RetTime Type Width
# [mnin] [rain]

Area
[maT*=]

2 34.151 EE 0.9143 3.532687e4d

Totals

Fezults obhtained with enhanced integrator!

3.63836e4

53/66

25

30 35 min

Height Area

[mATT] 2

e G o e U e o o o e o o o e o e |
1 8.783 PE 0.2510 1114.87671

EE.0Z2354 3.0642

564.08499 9f.0358

£31.00852



3jb
Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18080403.D)
mAU 7] 2

1200 ﬁ
\

1000 +

=
1

400
|2
200 5
W
0~ ;

Signal 4: DAD] D, Sig=240,16 Ref=36e0,100

36.403

19.792

Peak RetTime Type Width Area Height
# [roin] [roin] [rAT* =] [raATr] %
ey | ek f==s=il=Ses=ss f=S=s=sss=x f=ss=ssSons l=sss==== |
1 o.089 v 0.3203 2.82749=4 1350.28369 44,7169
2 0.873 VE 0.3444 2275.38135 08.91264 3.5985
3 19.79Z BP 0.7252 2260.37939 47.33094 3.5748
4 36.403 BPA 1.7748 3.04204=4 225.08093 48,1098

Totals : 6.32311=4 1721.60820

FEesults obtained with enhanced integrator!

Asymmetric version:

DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091509.D)

mAU

16

|
800
600 \
400~ \

200

>9.217

0

T T T T T T
10 15 20 25 30 35 min

Signal 5: DAD]1 E, 3ig=Z54,16 Ref=360,100
Peak RetTime Type Width Area Height Area
H [min] [min] [mAT*=] [maTr] %
e e b e et s -ar s acs s |

1 0.217 ¥V 0.2357 2228.9101e 143.10284 3.1581
2 37.216 VW 0.8260 6.83491=4 094 .30804 S96.34189

Totals : 7.05780=4 1137.41089

Fezsults obhtained with enhanced integrator!
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3kb

Racemic sample

DAD1 E, Sig=254,16 Ref=360,100 (HYK\18101602.D)

— 11.306
I — Y

N w
o S
I I
27.206

10— T T T 7 y
10 15 20 25 30 35 40 min

Signal 5: DAD1 E, Sig=254,16 Ref=360, 100

FPealk RetTime Twpe Width Area Height Area
# [roin] [rodin] [rAT* =] [raATr] %
gesallsmsasas [gessllisssasas [Sessssasas [gsssssasas [fessasas |
1 11.3068 VE 0.2494 1152Z.89544 45. 47765  17.5740
Z 13.810 BV 0.4936 2198.265348 BZ.61521 33.50843
3 27.208 WV 0.7797 2207.90894 J33.46795 33.6538
4 41.906 VV 1.1312 1001.18280 10.41811 15.2613
Totals 6560.25555 152.97892
Fezults ocbhtained with enhanced integrator!
Asymmetric version:
DAD1 C, Sig=230,8 Ref=360,100 (LJD\18091506.D)
mAU @
A
800 4 ’ \
A
/‘
Signal 3: DAD]1 ¢, 3ig=230,8 Ref=360,100
FPealk RetTime Type Width Aresa Height Aresa
# [roin] [roin] [rAT* =] [raATr] %
s=s=ili=====T= f===si=Ss==T= f=S=s===5== fz=sss=T=== fz==s==== |
1 11.558 vv 0.3173 1197.1778¢6 S6.483870 Z.0047

2 41.638 VB 0.7453 5.85206e4 965.283Z0 97.9953

Totals 3.97173=4  1021.77190

Fesults obtained with enhanced integrator!
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31b

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18090908.D)
mAU
125

1004
754
50

25+

4>144264
>17 674

=
-25- \
T T T T

-50 —_J L
T
10 20 30 40 50

Signal 4: DAD1 D, Sig=240,16 Ref=3c60,100

FPeak RetTime Twype Width Area Height Area
# [rodin] [rodin] [roAT*=] [roATT] %

1 2.328 PE 0.2195 2786.68066 194.05388 42,9380

2 14.Z2e4d EP 0.3662 496.84735 19.05232 7.E6556

3 17.874 EE 0.4286 526.24005 15.71640 2.1085

4 EB0.136 BV 1.3439 Z680.24023 23.37192 41,2979
Totals : 6490.005830 Z5Z2.19452

Results cbtained with enhanced integrator!

Asymmetric version:

84 >60136

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18091310.D)
mAU
120

100+

80+

60—

40

20—

T& 377

0

T T T T
10 20 30 40 50

Signal 4: DAD1 D, 3ig=240,1& Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT* =] [maT1r] %
et ot ploatalrt zssmmrlearrsas ot oot Essssrass ssssss=s |
1 8.377 VB 0.2183 313.68506 21.48586 Z2.1856
2 60.647 BB 1.3807 1.40384=4 120.01304 97.8144
Totals : 1.43521e4 141.49389

Besults obtained with enhanced integrator!
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3mb

Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18101605.D)
mAU N

250

13.069

2004

15.809

150 o ‘

41

04

T T
10 20

T
30

40

Signal 4: DAD]1 D, 3S3ig=240,16 Ref=360, 100

Totals

Peak RetTite Twpe Width Area Height Area
H [min] [toin] [mAT* =] [mATT] %
e T Izsemlssrerss lzessrrrnses lesnrsrarnes lerrrrses I
ik 2.377 VB 0.2e29 4740,11084 267.34802 23.3Z46
2 13.089 v 0.5083 55941.88184 168.96882 29,2381
3 15.809 EE 0.e001 5792.068738 136.76631 28.5009
4 g0.070 BV 1.7082 3848.33862 Z6.46956 18.9364
2.0322424 589.55:281
Results chtained with enhanced integrator!
Asymmetric version:
DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091508.D)
| i_ﬂ/\\ﬂ_/\%
Signal 5: DAD]1 E, 3ig=2Z54,1t Ref=360,100
FPeak RetTime Tvpe Width Area Height Area
# [rain] [rin] [mal*=] [maTr] %
sassllssssssa Issssllsssss5ss ls55a88a0s0s Tt [s5s5820s |
1 8.538 EEB 0.2262 1771.12000 119.96414 4.0841

2 57.611 vV

Totals

1.2779 4,15956e4

4,.33667e4

504.54105

Fesults obtained with enhanced integrator!

3nb
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Racemic sample

DAD1 C, Sig=230,8 Ref=360,100 (LJD\18081300.D)

mAU A ﬁ .
1400 "\ 2
1200 / \ / \\

1000] / \ : \
| \
800 “/ \ / \
/ \ / \

600

/
ZZE | // \\\ /\ i E o

T
6.5 75 8 8.5 9 95

Signal 3: DAD] <, 5ig=Z230,8 Ref=360,100
Feak RetTime Type Width Area Height Area
# [rain] [rain] [mAT* =] [mATT] %
el R e et e ik |mresmrmrrrT [=romemns |
1 7.209 Vv 0.19e4 2.08335=4 1615.74463 49.3770
2 8.5349 VvV 0.2300 2.135592=4 1415.759272 50.6230

Totals : 4.21927=4 3031.53735

FEesults obtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (HYK\19041106.D)
mAU

2 >
N
2500 -] [7\,S
&
2000 \
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| \
1500 \
\
/ |
1000 | ‘\
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/ \
500
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04
T T T T T T
6 6.

5 7 75 8 8.5

Signal 4: DAD]1 D, 3ig=240,16 Ref=360,100
Peak RetTime Twpe Width Area Height Area
# [min] [min] [mAT* =] [rnATT] %
Fteri ettt [Ennmlitnrnnns [ s lEmnnnnnnnm [y I
1 6.489 Vv 0.2047 394 828cd 29.,39782 1.0955
2 7.853 MM 0.2157 3.56474=4 2754.58887 98.9045
Totals : J.60423ed4 2783.98649

Results ochtained with enhanced integrator!

3o0b
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Racemic sample

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18091200.D)

mAU ,\

2500 IS
2000 | “/ /A
[ [

- A

1000 | \ | (

i 0 .
00 I / \\\¥ g 8
M
0 : ; : I
T T T T T T T
9.5 10 10.5 1 11.5 min

Signal 4: DAD1 D, Sig=240,16 Ref=360,100

FPeak RetTime Twype Width Area Height Area
f# [rodin] [rodin] [rAT*=] [ro&TT] %
E=ssil=S=s= = [====i=Ss==5= [=Esss===== [s=Sss=S=== [s==s==== I
1 7.879 VE 0.1823 2.83293e4 2Z615.99854 4a.2040
2 0.359 v 0.2087 2.79982=4 22537.7766l1 45.6641
3 10.313 v 0.2533 2568.42871 155.00015 4._.1890
4 10.827 VB 0.2706 2417.55420 135.20712 3.94z29

Totals @ £.13135=4 5163.98242

Fesults cbtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18091201.D)
mAU 2
e
2500 7\
/ \
[

] a

1500 | \
|

1000 | \

)

T T T T
7 8 9 10 1 12 min

7.908

Signal 4: DAD]1 D, 3ig=240,16 Ref=3&0,100
Peak RetTime Type Width Area Height Area

H [min] [min] [mATT*=] [maTr] %
#EEE |FR55557 |===% |=7==757 |==57=73555 |===7==757= | === |

1 7.008 VE 0.1960 5Z28.12909 40.53514 1.4452
2 0.388 vV 0.2228 3.80154ed4 2740,39160 98.5548

Totals : 3.65435=4 Z2789.92674

Fesults obtained with enhanced integrator!

3pb
Racemic sample
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DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091111.D)

<
2500 | | //\
2000 - ‘ ‘ } \
1500 - ‘ ‘ “ “
u a
1000 ) | / \
500 | \\ E |\ %
0 \» = . 2
10 1 A 16 1 i
Signal 5: DAD]1 E, 3ig=2Z54,1c Ref=3&0,100
FPeak RetTime Tvpe Width Area Height Area
H [min] [min] [mAaT*=] [mAaTT] %

e |==== | === |=m—mmmmm | === | === |
1 9.294 VE 0.2131 5.02235e4 3200.12305 43.3111
2 13.573 VB 0.3894 2050.159409 78.83678 1.9721
3 15.594 vE 0.2886 4.96773ed4  27Z6.61816 47.7357
4 18.858 BV 0.4781 Z2007.45410 56.01735 1.9510

Totals : 1.0295%9=5 &061.59535

Eesults obtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (LJD\18091104.D)
mAU —

2000 | / \
1500 | |
1000 | ‘

500+ ,

9.213

0

T T T T
10 12 14 16

Signal 4: DAD]1 D, 3ig=240,16 Ref=3c0,100
Peak RetTime Type Width Area Height Area
# [tin] [tnin] [maAU* =] [mAT] %
sl e Igsssls=sasts Esssssatas Essassssas Issssssas |
1 0.Z13 EV 0.Z287 9831.03802 B4 . 76698 1.7811
2 15.228 VB 0.3765 5.40997=4 2447 09985 98,2189
Totals : S.5080%7e4  Z506.86684

Fesults obtained with enhanced integrator!

3qc
Racemic sample
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DAD1 D, Sig=240,16 Ref=360,100 (LJD\17121104.D)

m
3
Il
17.645

14

12

Signal 4: DAD1 D, Sicg=240,16 Ref=360,100

Feak RetTime Tvpe Width Area Height Area

# [min] [min] [mAT*=] [mATT] %
e e lzs==lassmsss l=s=smsmsss lzsssssmsss lzsmsmsss I
1 9.771 EE 0.4991 Ze45.16162 a1.82700 51.7251
1.0271 2468.72534 3408263 48.2749

2 17.645 BV
Totals 3113.88696 115.90963

Fesults obtained with enhanced integrator!

Asymmetric version:

DAD1 D, Sig=240,16 Ref=360,100 (LJD\17121106.D)
=)
«
~

mAU 1
3004
] {
/
/

2504
200 /
150 /

1004

50—? 5
0;%
Signal 4: DAD]1 D, 3ig=240,1& Ref=360,100
FPeak RetTime Twpe Width Area Height Area
# [toin] [toin] [mAT*=] [roRaTT] %
] optebr et lzsemlssssass les=sessass lesessssass lessssass I
1 9.856 PE 0.4943 489._.47516 15.50457 £.0330
1.0951 2.35867ed 323.32935 97.9670

2 17.310 EE

Totals 2.40761=4 338.83391

Fesults obtained with enhanced integrator!

3aa

Racemic sample
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DAD1 C, Sig=230,8 Ref=360,100 (LJD\18060200.D)

400 %

300 ( \
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200 \
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0 L T T s
T

30 35 40 45 50 55 60 65

Signal 3: DADL <, Sig=230,8 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [maT* =] [maTr] %

1 30.046 BE 0.8785 Z.60466e4 464,.27426 33,6885
2 34.359 BE 1.07658 1.24248=4 170.36404 16.0702
3 41.1653 BE 1.0527 2.64113e4 386.73834 34.1e02
4 63.896 BEA 1.5633 1.24333e4 97.26680 16.081Z

Totals : T.73161=4  1118.64345

Besults obtained with enhanced integrator!

Asymmetric version:
DAD1 C, Sig=230,8 Ref=360,100 (LJD\18063002.D)
mAU 8

800 |
600 — ‘
400 \

200

30.062

0

T T T T T T T
30 35 40 45 50 55 60 65

Signal 3: DAD]1 ¢, 3ig=230,8 Ref=360,100
FPealk RetTime Twpe Width Area Height Area
# [rodin] [rodin] [rAT*=] [ra&Tr] %
bt ettt e b [ssmsilsssss [Stmsnanns Bttt bt it [msmsas |
1 30.062 EBE 0.7428 3583 .64795 73.50460 4.7110
Z 41.496 EE 1.0971 7.24859=4 Q75.288594 95,2890
Totals : 7.60695=4 1048.79354

FEesults obtained with enhanced integrator!

3ad

Racemic sample
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DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091107.D)
mAU 2}

2500 [ \ / \

. | \
1500 / ‘ / |

1000 | \\ | \

500

0 L
T T T T
14 15 16 17 18

Signal 5: DAD1 E, Sig=254,16 Ref=360, 100

Peak RetTime Type Width Ares Height Area
# [min] [min] [mal*=] [ma1r] %
E=be e e o e e e esasaas fezssamns |
1 15.115 PE 0.3279 6.60251ed4  2963.95947 52.:2481
2 17.165 EE 0.3573 6.03410e4  2673.52197 47.7309

Totals 1.26366e5 5637.48145

Fezultzs ohtained with enhanced integrator!

Asymmetric version:

DADT E, Sig=254,16 Ref=360,100 (LJD\18091109.D)
mAU
3000 /i
2500 | |
2000 K \
1500 | [
1000 /

500

15.132

T
21 min

0 . . .
T T T T T
19 20

Signal 5: DAD]1 E, 3ig=Z54,1t Ref=360,100
Peak RetTime Type Width Area Height Area
# [rain] [rain] [mAT* =] [mATT] %

e Lt |-===|-=————- R T |--=—-—- |
1 15.13Z BE 0.4150 200777673 70.34444 2.0851

2 17.179 EE 0.4013 9.42826e4 3113.4272Z5 97.9149

Totals 0.62903=4 3183.77163

Fesults obtained with enhanced integrator!

3ae
Racemic sample
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DAD1 D, Sig=240,16 Ref=360,100 (LJD\18091204.D)
mAU —

w0
~

2500]

2000 / \

1500 —
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\

1000 -
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500+ /
T
5 7.75

T T
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Signal 4: DAD1 D, 3ig=Z240,16 Ref=360,100
Peak RetTimwme Type Width Area Height Area
# [roin] [roin] [mAT* =] [1nATT] %
manmlssisnsss [=mmmlssmnnss [=szmnmnsns [=msmnnssns [=mmmnmas |
1 T.865 WV 0.1764 3.08036ed 2936.23095 50,1223
2 8,638 Vv 0.1904 3.065333=4 2700.559537 49,8777
Totals : 6.1456%e4  S636,70053

Fesults obtained with enhanced integrator!

Asymmetric version:

\
\ )N

DAD1 E, Sig=254,16 Ref=360,100 (LJD\18091205.D)

mAU &
20004 /Q\
1750 | \
1500 |
12504 /

1000 / \

750
500
250
. " _— —

7.837

T T T T T T
7 7.5 8 8.5 9 9.5

Signal 5: DAD]1 E, 3ig=Z54,16 Ref=360,100
Peak RetTime Type Width Area Height Area
H [min] [min] [mATT*=] [maTr] %
R e e lsranlcnsnams s rsrnmams lsssrnnrsrn lsrermsms I
1 T.837 WV 0.1909 181.98271 14.25587 1.0325
2 B.628 VvV 0.1185 1.74421e4 2153.25483 98.9875
Totals : 1.76241ed Z167.51076

Fesults obtained with enhanced integrator!

3cb (Gram scale)

Asymmetric version:
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DAD1 D, Sig=240,16 Ref=360,100 (LJD\18101801.D)
mAU

2500

2000

1500

1000

500
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T T T T T T T T T
8 10 12 14 16 18 20 22 24 min

Signal 4: DAD]1 D, Zig=Z2Z40,16 Ref=360,100
Peak RetTime Twvpe Width Area Height Area
# [toin] [toin] [mAT*=] [roRaTT] %
et opte ettt lesemlssssass lesessssass lesessssass lessssass |
1 g.760 WV 0.2546 451.855310 26.54964 0.3400
& ZZ.75Z BB 0.5572 1.324230=e5 2941.99805 99,6600
Totals : 1.32881e5 Z2968.54769

FEesults obtained with enhanced integrator!

Part IV Crystal data

A single crystal for X-ray analysis of 3ad was obtained by recrystallation from MeOH/petroleum
ether

CCDC-1886489

Table 1 Crystal data and structure refinement for 3ad.
Empirical formula CygH;7NO;
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Formula weight 307. 33

Temperature/K 291(2)

Crystal system monoclinic

Space group P2,

a/A 9.72310(10)

b/A 5. 89620 (10)

c/A 13.7204(2)

a/° 90

B/° 99. 6750 (10)

Y/° 90

Volume/A3 775. 394 (19)

7 2

0 ca1c8/cm’ 1.316

U /mm! 0.723

F(000) 324.0

Crystal size/mm? 0.290 X 0.250 X 0.200

Radiation CuKa (A = 1.54184)

3511222§§n§?r data 9.226 to 147.88

Index ranges -12 <h< 12 6<k<7 -14<1
< 17

Reflections collected 14052

Independent reflections 2942 [Rine = 0.0294, Rgigna = 0.0168]

Data/restraints/parameters  2942/1/209

Goodness—of-fit on F? 1.043

Final R indexes [I>=20 (I)] R; = 0.0328, wR, = 0. 0862
Final R indexes [all datal R; = 0.0336, wR, = 0.0875
Largest diff. peak/hole / e
A—S

Flack parameter 0.05(12)

0.10/-0. 18
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