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1. General Information.

If nospecially indicated, all reagents and solvents were used as commercially available without
further purification. NMR spectra were measured on a BrukerAvance 400 spectrometer in the
solventsindicated; chemical shifts are reported in units (ppm) by assigning TMS resonance in the
'H spectrum as 0.00ppm, CD;0Dand d5-DMSO resonances in the 3C spectrum as 49.0 ppm and
39.5 ppm respectively. Coupling constants are reported in Hz withmultiplicities denoted as singlet
(s), doublet (d), triplet (t), quartet (q), dd (doublet of doublets); m (multiplets),and etc. HRMS were
performed on Fourier Transform Ion Cyclotron Resonance Mass Spectrometer.Analytical HPLC
for liquid phase was carried out on an Agilent HPLC workstation, equipped with a DAICEL
CHIRALPAK® OD-3 (4.6x 150mm, 3um) column. Optical rotations weremeasured using a 1 mL cell
with a 1 dm path length on a Jasco P-1030 polarimeter and are reported as follows: [oc]?[S) (cin g per
100 mL solvent).

2. General procedure for the synthesis of2-substituted N-

acetyl-3-hydroxy-indolines (1a~1p)

1) Preparation of la~In according to the literature 1
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To a stirred solution of A (2.00 g, 13.2mmol) in (10 mL) DMF was added methyl bromoacetate(2.02
g, 13.2mmol) at room temperature, then the resulting solutionwas stirred for 12 h at 80 °C .Then the
reaction mixture was allowed to rt and water was added (15 mL), the resulting solution was extracted
with MTBE (20ml x2). The combined extracts werewashed with water (20ml x2) and concentrated
under vacuum to afford B 2.75 gas a light yellowsolid, which was used for the next step directly.
To a solution of B (2.50 g, 11.2mmol) in acetic anhydride (5ml/g) was added catalytic amount of
conc. H>SO,. Then the reaction mixture was stirred at 100 °C for 5h, evaporated Ac,O under reduced
pressure. Crudeproduct was dissolved in CH,Cl, (30 mL) and washed twice with saturated aqueous
NaHCOj; (20ml x2) and concentrated. The residue was purified by flash columnchromatography on
silica gel using EA/n-hexane (2/1, v/v) mixture to affordthe pure product C (2.64 g, 89% yield) as
a pale yellow oil.
To a stirred solution ofC (2.6 g, 9.80mmol) in 20 mL dry THF at -10 °C under N, atmosphere
wasadded t-BuOK (1.43 g, 12.74mmol, 1.3eq) in one protion.The mixture was allowed to stir at -
10~0 °C for 1 h. Then HOAc (1.3eq) was added to adjust the pH to about 6, THF was removed
under reduced pressure at 40 °C. Water (20 mL) was added to the residue and extracted with
CH,Cl(20ml x2).The combined extracts were washed with water (20 mL) andconcentrated under
vacuum.The residue was purified by flash column chromatography on silica gelusing ethyl
acetate/n-hexane (3/7, v/v) mixture to afford the pure product 1a (1.83 g, 80%yield) as a colorless
solid.
1b~1n was synthesized according to the above procedure.
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2) Preparation of 1o and 1p according to the literature
Br
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1-acetylindolin-3-one (1.4 g, 8mmol) and DMF (20 mL) were added to a round-bottom flask. Then
sodium hydride (60wt% in mineral oil,1.2 equiv.) was added potionwise at 0 °C. After the reaction
mixture was stirred at 0 °C for 0.5~1.0h, benzyl bromide (8.8mmol, 1.1 equiv.) was
addeddropwisevia a syringe. The solution was kept at room temperature for 20 h, then was quenched
by saturated NaHCOjssolution and extracted with MTBE (20ml x2), the organic phase was
concentrated under vacuum and purified by flash column chromatography on silica gel to afford 1o.
1p was synthesized according to the above procedure.

'H NMR (400 MHz, DMSO) 4 8.25 (s, 1H), 7.58 (t, ] = 7.4 Hz, 2H), 7.14 (g, J = 7.1 Hz, 1H), 6.79 (d, J
=8.3 Hz, 1H), 6.36 (s, 1H), 6.26 (dd, J = 8.3, 2.2 Hz, 1H), 4.75 (dd, = 6.8, 3.3 Hz, 1H), 3.62 (d,J=9.6
Hz, 6H), 3.33 (dd, J = 13.9, 7.2 Hz, 1H), 3.08 (dd, J = 13.9, 3.4 Hz, 1H), 2.33 (s, 3H). 3C NMR (101
MHz, DMSO) § 198.43, 159.66, 158.50, 136.58, 131.65, 124.29, 123.52, 122.90, 114.83, 104.24, 97.83,
65.21, 55.01, 30.63, 23.55.
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3. Asymmetric Transfer Hydrogenation of 1a~10 Using

Ru Catalysts.

Preparation of the Ru-catalysts:

Catalyst R,R-C2 ((R,R)-Ts-DENEB) and R,R-C3 ((R,R)-teth-TsDpen-RuCl) was purchased from
Sinocompound Catalysts Co., Ltd. (China). Other metal catalysts (R,R-C1, R,R-C4~C7) were
prepared by treatment of [RuCl,(p-Cymene)], (1.0 eq)with (R, R)-diamine ligand (2.0 eq) and Et;N
(4.0 eq)in CH,Cl, stirred for 5 hours at reflux, the catalysts were then obtained and used directly
without further purification.

Preparation of Rac-2a~2o:

T
cl
[\Ru/ ’
N
H, [~
C8=

Rac-2a~2owere synthesized by the same method: To a stirred solution of 1a~10 (4.29 mmol), C8
(0.20 mmol) and Et;N (5.57 mmol) in 16 mL DCM was added HCOOH (13.7 mmol) dropwise, the
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resulted mixture was stirred 24 hours at reflux. After that, the solvents was removed, the crude
product was purified by flash column chromatography on silica gel using petroleum ether/ethyl
acetate and afforded corresponding desired product.

General procedure of the asymmetric hydrogen transfer reduction
R,R-C1

OH
(0.25 mol %); 3
N N
rill D R? HCOOH/Et3N RiL P L IR2
N DCM, reflux N
Ac Ac
1a~1p 2a~2p

To a stirred solution of 2-substituted N-acetyl-3-hydroxy-indoline (4.29 mmol), R,R-C1 (0.01
mmol) and EN (5.57 mmol) in 16 mL DCM was added HCOOH (13.7 mmol) dropwise, the
resulted mixture was stirred 15~18 hours* at reflux. After that, the solvents was removed, the crude
product was purified by flash column chromatography on silica gel using petroleum ether/ethyl
acetate (2:1, v/v) afforded desired product. The enantioselectivity of the productswas determined by
HPLC analysis.Dr was determined by'H NMRat 60°C, >99:1 means thatonly a single diastereomer
was visible in the 'TH NMR of the crude reaction mixture.

*The reaction time for 2m and 2n were 48h, and 24h for 20 and 2p.

(2R,35)-N-acetyl-3-hydroxy-2-methoxycarbonyl-indoline (2a)

White solid, 0.997 g, 98% yield, ee: >99%, dr:>99:1; mp: 159.75 °C;[a]‘7[9:+92 (¢ = 2.0, DMSO).
Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x 150mm, 3um),
hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmsjor =7.77 min, tminer =6.30 min, A = 254 nm).
Compound 2a has two rotamers in MeOH at ambient temperature. 'H NMR (400 MHz, MeOD) 6 8.15
(major, d, J= 7.6 Hz, 1H), 7.48-7.21 (both, m, 3.5H), 7.12 (both, t, J = 7.4 Hz, 1.5H), 5.71 (major, d, J
= 8.7 Hz, 1H), 5.57 (minor, d, /= 7.2 Hz, 0.5H), 5.19 (major, d, /= 8.8 Hz, 1H), 5.07 (minor, d, J=7.3
Hz, 0.5H), 3.78 (major, s, 3H), 3.72 (minor, s, 1.5H), 2.47 (minor, s, 1.5H), 2.10 (major, s, 3H).3C NMR
(101 MHz, MeOD) & 171.43 (major), 170.97 (minor), 170.61 (major), 170 31 (minor), 143.65 (major),
142.14 (minor), 133.10 (major), 132.87 (minor), 130.86 (minor), 130.49 (major), 127.27 (minor), 126.00
(major), 125.50 (major), 124.96 (minor), 117.86 (major), 114.98 (minor), 72.58 (major), 70.21 (minor),
69.08 (major), 68.23 (minor), 52.80 (major), 52.37 (minor), 24.75(minor), 23.75 (major). HRMS [M +
H]for Ci12H13NO4, calculated: 236.0917; found 236.0921.

(2R,35)-N-acetyl-5-fluoro-3-hydroxy-2-methoxycarbonyl-indoline (2b)
White solid, 1.01 g, 93% yield, ee: >97%, dr:>99:1; mp: 197.95 °C; [a]7[9+83 (¢ = 2.0, DMSO).
Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6 x 150mm,
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3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =7.10 min, tminor =5.68 min, A
=254 nm).

Compound 2b has two rotamers in MeOH at ambient temperature. 'H NMR (400 MHz, MeOD) & 8.15-
8.12 (major, dd, J = 8.4, 4.3 Hz, 1H), 7.32 (minor, s, 0.32 H), 7.12-7.00 (both, m, 2.67H), 5.72 (major,
d, J= 8.9 Hz, 1H), 5.56 (minor, d, J= 7.9 Hz, 0.34H), 5.21 (major, d, /= 9.0 Hz, 1H), 5.11 (minor, d, J
= 7.9 Hz, 0.34H), 3.78 (major, s, 3H), 3.72 (minor, s, 1H), 2.45 (minor, s, 1H), 2.09 (major, s, 3H). 13C
NMR (101 MHz, MeOD) & 171.13 (major), 170.67 (minor), 170.47(major), 170.20 (minor), 161.95,
160.34, 139.84 (major), 138.42 (minor), 137.38 (minor), 135.53 (major), 119.02 (major), 118.97 (major),
117.19 (minor), 117.03 (minor), 116.79 (major), 116.64 (major), 116.19 (minor), 116.16 (minor), 114.12
(minor), 113.96 (minor), 112.86 (major), 112.69 (major), 72.18 (major), 69.95, (minor), 69.35 (major),
68.65 (minor), 52.85 (major), 52.43 (minor), 24.48 (minor), 23.48 (major).HRMS [M + H]-for
C12H12FNOu4, calculated: 254.0823; found 254.0817.

(2R,35)-N-acetyl-6-chloro-3-hydroxy-2-methoxycarbonyl-indoline (2c)

White solid, 972 mg, 84% yield, ee: >98%, dr:>99:1; mp: 186.16°C; [a]%)+83 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmyjor =6.94 min, tminor =6.45
min, A = 254 nm).

Compound 2¢ has two rotamers in MeOH at ambient temperature.'H NMR (400 MHz, MeOD) & 8.17
(major, s, 1H), 7.30 (both, d, /= 7.5 Hz, 1.4H), 7.12 (both, d, /= 7.8 Hz, 1.2 H), 5.68 (major, d, /= 8.6
Hz, 1H), 5.53 (minor, s, 0.2H), 5.22 (major, d, J = 8.7 Hz, 1H), 5.10 (minor, s, 0.2H), 3.79 (both, s,
3.6H), 2.46 (minor, s, 0.6H), 2.10 (major, s, 3H)..*C NMR (101 MHz, MeOD) 8 171.60, 170.35, 144.74,
135.94,131.97, 125.30, 117.87, 72.05, 69.43, 52.88, 23.66.HRMS [M + H]-for C12H12CINO4, calculated:
270.0528; found 270.0535.

(2R,35)-N-acetyl-3-hydroxy-5-methoxy-2-methoxycarbonyl-indoline (2d)

White solid, 897 mg, 79%yield,ee: >99%, dr:>99:1; mp:204.15°C; [a]%)+87 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =9.33 min, tyinor =6.51
min, A = 254 nm).

Compound 2d has two rotamers in DMSO at ambient temperature.'H NMR (400 MHz, DMSO-d%) &
7.98 (major, d, J = 8.6 Hz, 1H), 7.21 (minor, d, J = 8.6 Hz, 0.3H), 6.86 (both, dd, J = 24.1, 11.0 Hz,
2.6H), 6.37 (major, s, 1H), 6.20 (minor, s, 1H), 5.61 (major, d, /= 9.2 Hz, 1H), 5.48 (minor, d, /= 9.0
Hz, 0.3H), 5.22 (major, d, J = 9.2 Hz, 1H), 4.97 (minor, d, J = 9.2 Hz, 0.3H), 3.73 (both, s, 4H), 3.68
(major, s, 3H), 3.59 (minor, s, 1H), 2.34 (minor, s, 1H).1.98 (major, s, 3H).'3*C NMR (101 MHz, DMSO-
d%) & 169.12, 167.61, 155.92, 135.87, 133.85, 116.55, 114.17, 110.04, 70.66, 67.18, 55.37, 51.90,
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23.18.HRMS [M + HJ-for Ci3HisNOs, calculated: 266.1023; found 266.1033.

(2R,35)-N-acetyl-3-hydroxy-6-methoxy-2-methoxycarbonyl-indoline (2e)

White solid, 921 mg, 81%yield,ee: >98%, dr:>99:1; mp:166.50°C; [a]%)+84 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =8.37 min, tyinor =7.41
min, A = 254 nm).

Compound 2e has two rotamers in MeOH at ambient temperature.'H NMR (400 MHz, MeOD) § 7.80
(major, s, 1H), 7.29 (minor, s, 0.4H), 7.23 (major, d, J = 8.0 Hz, 1H), 6.85 (minor, s, 0.4H), 6.69 (both,
d, J=17.8 Hz, 1.4H), 5.63 (major, d, J = 8.5 Hz, 1H), 5.49 (minor, s, 0.4H), 5.19 (major, d, J = 8.6 Hz,
1H), 5.06 (minor, s, 0.4H), 3.76 (both, d, /= 25.2 Hz, 8.4H), 2.47 (minor, s, 1.2H), 2.09 (major, s, 3H).13C
NMR (101 MHz, MeOD) 6 171.55, 170.64, 162.53, 145.00, 126.50, 111.38, 103.92, 72.10, 69.90, 56.01,
52.78,23.81, 9.61. HRMS [M + H]-for Ci3HisNOs, calculated: 266.1023; found 266.1035.

(2R,3S)-N-acetyl-3-hydroxy-7-methoxy-2-methoxycarbonyl-indoline (2f)

White solid, 966 mg, 85%yield, ee: >94%, dr:>99:1; mp:132.79°C; [a]%)+165 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmgjor =9.55 min, tminor =5.35
min, A = 254 nm).

'"H NMR (400 MHz, MeOD) 6 7.18 (t, J = 7.8 Hz, 1H), 7.03 (d, J = 8.2 Hz, 1H), 6.99 (d, J= 7.4 Hz,
1H), 5.72 (d, J= 8.5 Hz, 1H), 5.25 (d, /= 8.6 Hz, 1H), 3.89 (s, 3H), 3.67 (s, 3H), 2.21 (s, 3H).3.C NMR
(101 MHz, MeOD) & 173.36, 170.66, 149.62, 138.78, 131.34, 127.82, 118.14, 114.65, 72.70, 71.19,
56.34, 52.36, 23.67.HRMS [M + H]-for Ci3HisNOs, calculated: 266.1023; found 266.1030.

(2R,35)-N-acetyl-5-bromo-3-hydroxy-2-methoxycarbonyl-indoline (2g)

White solid, 1.16 g, 85%yield, ee: 96%, dr:>99:1; mp:190.42°C; [a]:)[9+50 (¢ = 2.0, DMSO).
Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x 150mm, 3um),
hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmsjor =7.80 min, tminer =6.62 min, A = 254 nm).
Compound 2g has two rotamers in DMSO at ambient temperature.'H NMR (400 MHz, DMSO-d%) &
8.00 (major, d, J = 8.4 Hz, 1H), 7.58-7.36 (both, m, 2.6H), 7.28 (minor, s, 0.2H), 6.49 (major, s, 1H),
6.31 (minor, s, 0.2H), 5.64 (major, d, J= 8.5 Hz, 1H), 5.52 (minor, s, 0.2H), 5.27 (major, d, J=9.2 Hz,
1H), 4.99 (minor, s, 0.2H), 3.69 (major, s, 3H), 3.60 (minor, s, 0.6H), 2.38 (minor, s, 0.6H), 2.02 (major,
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s, 3H).13C NMR (101 MHz, DMSO-d°%) & 168.79, 168.61, 141.55, 135.18, 131.63, 127.56, 117.54,
114.95,70.22, 67.02, 52.03, 45.69, 23.34.HRMS [M + H]-for Ci3H12BrNO4, calculated: 314.0022; found
314.0031.

(2R,3S)-N-acetyl-3-hydroxy-5-methyl-2-methoxycarbonyl-indoline (2h)

White solid, 975mg, 91% yield, ee: >99%, dr:>99:1; mp:201.96°C; [a]%9+81 (¢ = 2.0, DMSO).
Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x 150mm, 3um),
hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tysjor =8.46 min, tmine: =5.91 min, A = 254 nm).
Compound 2h has two rotamers in DMSO at ambient temperature.'H NMR (400 MHz, DMSO-d%) &
7.94 (major, d, J= 8.1 Hz, 1H), 7.28-6.94 (both, m, 3H), 6.32 (major, s, 1H), 6.17 (minor, s, 0.3H), 5.60
(major, d, J=9.1 Hz, 1H), 5.47 (minor, d, J= 8.2 Hz,0.3H), 5.21 (major, d, /=9.2 Hz, 1H), 4.95 (minor,
d, J= 8.8 Hz, 0.3H), 3.68 (major, s, 3H), 3.58 (minor, s, 1H), 2.36 (minor, s, 0.3H), 2.28 (both, s, 4H),
1.99 (major, s, 3H).3C NMR (101 MHz, DMSO-d%) & 169.12, 168.05, 140.07, 132.65, 132.44, 129.27,
125.19, 115.53, 70.65, 67.16, 51.89, 45.64, 23.35, 20.48. HRMS [M + HJ-for C13H15NO4, calculated:
250.1074; found 250.1080.

sl
pu

(0}

(2R,35)-N-acetyl-4-fluoro-3-hydroxy-2-methoxycarbonyl-indoline (2i)

White solid, 952 mg, 88% yield, ee: >98%, dr:>99:1; mp:191.00°C; [a]%?+103 (¢ = 2.0, DMSO).
Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6 x 150mm,
3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =7.88 min, tminor =7.09 min, A
=254 nm).

Compound 2i has two rotamers in MeOH at ambient temperature."H NMR (400 MHz, MeOD) 6§ 7.98
(major, s, 1H), 7.33 (both, s, 1.5H), 7.18 (minor, s, 0.5H), 6.83 (both, t, /= 8.3 Hz, 1.5H), 5.86 (major,
s, 1H), 5.73 (minor, s, 0.5H), 5.24 (major, s, 1H), 5.08 (minor, s, 0.5H), 3.80 (both, s, 4.5H), 2.47 (minor,
s, 1.5H), 2.09 (major, s, 3H).13C NMR (101 MHz, DMSO-d®) § 168.71, 160.47, 158.02, 144.82, 131.59,
131.51, 118.48, 112.01, 110.38, 68.33, 67.66, 52.04, 45.67, 23.60.HRMS [M + HJ-for Ci2Hi2FNOs4,
calculated: 254.0823; found 254.0834.

(2R,35)-N-acetyl-6-fluoro-3-hydroxy-2-methoxycarbonyl-indoline (2j)
White solid, 992 mg, 91%yield,ee: >98%, dr:>99:1; mp:152.69°C; [a]%)+76 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6 x
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150mm, 3pm), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =6.7 1min, tminor =6.15
min, A = 254 nm).

Compound 2j has two rotamers in MeOH at ambient temperature.'"H NMR (400 MHz, MeOD) § 7.88
(major, d, J=10.2 Hz, 1H), 7.35 (both, d, J = 21.5 Hz, 1.3H), 7.11 (minor, s, 0.3H), 6.85 (both, t, J =
5.3 Hz, 1.3H), 5.68 (major, d, J = 5.7 Hz, 1H), 5.53 (minor, s, 0.3H), 5.24 (major, d, J = 5.7 Hz, 1H),
5.10 (minor, s, 0.3H), 3.79 (major, s, 3H), 3.73 (minor, s, 0.9H), 2.46 (minor, s, 0.9H), 2.09 (major, s,
3H).3C NMR (101 MHz, MeOD) 8171.62, 170.41, 166.10, 163.69, 145.01, 128.90, 127.03, 111.96,
111.72, 105.67, 105.36, 71.98, 69.75, 52.85, 23.64.HRMS [M + H]for Ci2H12FNOs4, calculated:
254.0823; found 254.0823.

(2R,3S)-N-acetyl-3-hydroxy-5-nitro-2-methoxycarbonyl-indoline (2k)

White solid,601 mg, 50%yield,ee: 97%, dr:>99:1; mp:135.15°C; [a]:)[9+71 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmyjor =9.78 min, tminor =7.85
min, A = 322 nm).

Compound 2k has two rotamers in MeOH at ambient temperature.'H NMR (400 MHz, MeOD) 5 8.51 -
8.07 (both, m, 3.5H), 7.50 (minor, s, 0.3H), 5.76 (both, s, 1.3H), 5.30 (both, s, 1.3H), 3.79 (both, s, 3.9H),
2.52 (minor, s, 0.9H), 2.15 (major, s, 3H).'*C NMR (101 MHz, DMSO-d®) §169.48, 168.49, 147.46,
143.10, 134.30, 125.91, 120.55, 115.49, 69.75, 67.45, 52.16, 23.56.HRMS [M + H]-for Ci2H12N20s,
calculated: 281.0768; found 281.0782.

(2R, 3S)-N-acetyl-3-hydroxy-2-methoxycarbonyl-2,3-dihydro-1H-benzo|f]indole (21)

White solid,1.12 g, 92%yield,ee: 97%, dr:>99:1; mp:215.64°C; [a]:)[9+16 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6 x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =9.74 min, tminor =8.61
min, A = 254 nm).

Compound 21 has two rotamers in DMSO at ambient temperature.'H NMR (400 MHz, DMSO-d°) § 8.50
(major, s, 1H), 8.04 -7.73 (both, m, 4.3H), 7.55-7.32 (both, m, 2.3H), 6.57 (major, d, J = 4.1 Hz, 1H),
6.41 (minor, s, 0.3H), 5.80 (major, s, 1H), 5.67 (minor, s, 0.3H), 5.33 (major, d, J= 8.7 Hz, 1H), 5.09
(minor, s, 0.3H), 3.66 (both, d, J=34.5 Hz, 4H), 2.56 (minor, s, 1H), 2.12 (major, s, 3H).13C NMR (101
MHz, DMSO-d% 8169.76, 169.37, 140.63, 134.48, 134.40, 130.86, 128.11, 126.78, 125.09, 124.15,
112.36, 70.84, 67.74, 52.53, 24.12.HRMS [M + HJfor CisHisNOs, calculated: 286.1074; found
286.1081.
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(2R,3S)-N-acetyl-3-hydroxy-5,6-dimethoxy-2-methoxycarbonyl-indoline (2m)

White solid, 1.02 g, 81%yield,ee: >99%, dr:>99:1; mp: 160.05 °C; [a]:)[9+82 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3 (4.6x
150mm, 3pm), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor = 7.77 min, tpiner = 6.30
min, A = 254 nm).

Compound 2m has two rotamers in DMSO at ambient temperature.'H NMR (400 MHz, DMSO-d°) &
7.83 (major, s, 1H), 7.14 (minor, s, 0.3H), 6.90 (both, d, J = 12.5 Hz, 1.4H), 6.23 (major, d, J= 4.0 Hz,
1H), 6.05 (minor, s, 0.3H), 5.60 (major, dd, /= 11.3, 5.6 Hz, 1H), 5.45 (minor, s, 0.3H), 5.23 (major, d,
J = 6.0 Hz, 1H), 4.95 (minor, d, J = 5.8 Hz, 0.3H), 3.93 (minor, s, 0.8H), 3.81 (minor, s, 0.9H), 3.74
(major, d, J=2.7 Hz, 6H), 3.69 (major, s, 3H), 3.59 (minor, s, 0.8H), 2.13 (minor, s, 0.8H), 1.99 (major,
s, 3H).’C NMR (101 MHz, DMSO-d%) & 169.08, 167.72, 149.04, 145.52, 136.08, 123.36, 108.41,
101.04, 70.64, 67.43, 55.87, 55.66, 51.88, 23.31.HRMS [M + H]-for Ci4H17NOe, calculated: 296.1129;
found 296.1133.

e ot
7

(6R,7S)-N-acetyl-7-hydroxy-6-methoxycarbonyl-6,7-dihydro-5H-[1,3]dioxolo[4,5-f]lindole (2n)
Colorless 0il,0.99¢g, 83%yield,ee: >99%, dr:>99:1; [a]%)+73 (¢ =2.0, DMSO).Enantiometric excess
was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x 150mm, 3um), hexane/EtOH/TFA
70:30:0.1, flow rate 0.5 mL/min, tmajor =10.13 min, tminor =7.82 min, A = 254 nm).

Compound 2n has two rotamers in DMSO at ambient temperature.'H NMR (400 MHz, DMSO-d%) &
7.68 (major, s, 1H), 6.99 (minor, s, 0.2H), 6.80 (both, s, 1.2H), 6.25 (major, d, J = 4.8 Hz, 1H), 6.01
(both, s, 2.6H), 5.53 (major, s, 1H), 5.40 (minor, s, 0.2H), 5.23 (major, d, /= 9.1 Hz, 1H), 4.96 (minor,
s, 0.2H), 3.69 (major, s, 3H), 3.59 (minor, s, 0.6H), 2.35 (minor, s, 0.6H), 1.97 (major, s, 3H).3*C NMR
(101 MHz, DMSO-d%) § 169.06, 167.91, 147.51, 143.56, 136.81, 124.95, 104.94, 101.45, 98.15, 70.36,
67.65, 52.00, 23.33.HRMS [M + H]-for Ci3H13NOs, calculated: 280.0816; found 280.0825.

3
7

1-((2S,3S)-2-benzyl-3-hydroxyindolin-1-yl)ethanone (20)

Yellow solid, 1.10g, 96%yield,ee: -96%, dr:>99:1; mp: 106.79°C; [a]%9-89 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmyjor =4.89 min, tminor =5.65
min, A = 254 nm).

'"H NMR (400 MHz, MeOD) 6 8.01 (d, J = 45.4 Hz, 1H), 7.38 (d, J = 7.3 Hz, 1H), 7.33-7.02 (m, 7H),
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5.56 (d, J = 6.2 Hz, 1H), 4.57 (s, 1H), 3.15 (d, J = 13.6 Hz, 1H), 2.57 (s, 1H), 1.35 (s, 3H). 3C NMR
(101 MHz, CD;0D) & 171.55, 164.36, 141.49, 139.69, 136.13, 131.03, 129.41, 127.59, 125.81, 124.96,
119.59, 73.89, 68.85, 35.04, 22.68.HRMS [M + H]for Ci7Hi7NO>, calculated: 268.1332; found
268.1340.

T/ o

o}
1-((2S,3S)-2-(2,4-dimethoxybenzyl)-3-hydroxyindolin-1-yl)ethanone (2p)
Yellow solid, 1.3g, 94%yield,ee: -99%, dr:>99:1; mp: 141.44°C; [a]%?-145 (c = 2.0,
DMSO).Enantiometric excess was determined by HPLC (DAICEL CHIRALPAK® OD-3(4.6x
150mm, 3um), hexane/EtOH/TFA 70:30:0.1, flow rate 0.5 mL/min, tmajor =5.07 min, tyinor =6.21
min, A = 254 nm).
'H NMR (400 MHz, MeOD) & 8.00 (d, J = 55.4 Hz, 1H), 7.37 (d, J= 7.3 Hz, 1H), 7.24 (t, J = 7.7 Hz,
1H), 7.13 (t, J= 7.4 Hz, 1H), 6.80 (d, J = 8.2 Hz, 1H), 6.47 (s, 1H), 6.39 (d, /= 8.2 Hz, 1H), 5.53 (d, J
=7.0 Hz, 1H), 4.61 (s, 1H), 3.75 (d, J= 8.3 Hz, 6H), 3.16 (dd, /= 13.9, 3.3 Hz, 1H), 2.44 (dd, J=13.8,
10.6 Hz, 1H), 1.46 (s, 3H).3C NMR (101 MHz, CD;0D) §171.50, 161.75, 160.20, 141.78, 136.15,
133.17, 129.25, 124.78, 119.62, 119.45, 105.48, 99.14, 73.99, 67.30, 55.78, 55.77, 29.07, 22.36.HRMS
[M + H]-for Ci9H21NO4, calculated: 328.1543; found 327.1553.
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4. NMR Spectra for 2a~2p.

(2R,3S)-methyl 1-acetyl-3-hydroxyindoline-2-carboxylate, 2a
"H NMR (400 MHz, MeOD)
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(2R,35)-methyl 1-acetyl-5-fluoro-3-hydroxyindoline-2-carboxylate, 2b

'H NMR (400 MHz, MeOD)
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(2R,3S)-methyl 1-acetyl-6-chloro-3-hydroxyindoline-2-carboxylate, 2¢
'H NMR (400 MHz, MeOD)
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(2R,35)-methyl 1-acetyl-3-hydroxy-5-methoxyindoline-2-carboxylate, 2d

IH NMR (400 MHz, DMSO-d®)
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(2R,3S)-methyl 1-acetyl-3-hydroxy-6-methoxyindoline-2-carboxylate, 2e

'H NMR (400 MHz, MeOD)
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(2R,3S)-methyl 1-acetyl-3-hydroxy-7-methoxyindoline-2-carboxylate, 2f

'H NMR (400 MHz, MeOD
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(2R,35)-methyl 1-acetyl-5-bromo-3-hydroxyindoline-2-carboxylate, 2g
'H NMR (400 MHz, DMSO-df)
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(2R,3S)-methyl 1-acetyl-3-hydroxy-5-methylindoline-2-carboxylate, 2h
'H NMR (400 MHz, DMSO-d°)
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(2R,3S)-methyl 1-acetyl-4-fluoro-3-hydroxyindoline-2-carboxylate, 2i
'H NMR (400 MHz, MeOD)
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(2R,3S)-methyl 1-acetyl-6-fluoro-3-hydroxyindoline-2-carboxylate, 2j

'H NMR (400 MHz, MeOD)
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(2R,3S)-methyl 1-acetyl-3-hydroxy-5-nitroindoline-2-carboxylate, 2k

'H NMR (400 MHz, MeOD)
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(2R,3S)-methyl 1-acetyl-3-hydroxy-2,3-dihydro-1H-benzo[f]indole-2-carboxylate, 21

IH NMR (400 MHz, DMSO-d®)
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(2R,35)-methyl 1-acetyl-3-hydroxy-5,6-dimethoxyindoline-2-carboxylate, 2m
'H NMR (400 MHz, DMSO-df)
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(6R,7S)-methyl 5-acetyl-7-hydroxy-6,7-dihydro-5H-[1,3]dioxolo[4,5-f]lindole-6-carboxylate,

2n
TH NMR (400 MHz, DMSO-d")
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1-((2S,35)-2-benzyl-3-hydroxyindolin-1-yl)ethanone, 20

'H NMR (400 MHz, MeOD)
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1-((2S,35)-2-(2,4-dimethoxybenzyl)-3-hydroxyindolin-1-yl)ethanone, 2p

'H NMR (400 MHz, MeOD)
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5. HPLC Chromatograms for 2a~2p.

=All

DAD: Signal A, 254 nmBw:4 nm
Retention Time |

Al

750 | - OH L 7s0
= 0
- !.
500 |I i N o— 500
| (!
I i D}H
250 || i 250
i [ i
| I ||I'L
o o ! o
] 2 4 5 8 10 12 14 16 1 20
Miruies
DAD: Signal
A 25
nm/Bw:4 nm
Eesults
Pk# ET Area Area Height Theoretical Eesolution
Percent plates (UsSE)
(UsP)
1 621 17267499 50,047 1830290 10923 0.00
2 [N} 17234736 49953 1290174 7874 5.15
Totals
34502235 100.000 3120464
1 DAD: Signal A 254 nmBw-4 nm| | P
Retention Time
] | OH b
200 i I a f 200
| [t
] | | H o—
100 | }H =100
3 1 0 b
] : |
1 = | fi E
0 © | I\ o
[

-100 3 . . : -100
] 2 4 g a 10 12 14 16 13 20
Miruies

DAD: Signal
A 254
nm/Bw:4 nm
Results
Pk# ET Area Area Height Theoretical Resolution
Percent plates (USE)
(USP)
1 6.30 185874 0457 18767 9511 0.00
2 [N ¥ 40518296 09.543 2822475 6960 468
Totals
40704170 100.000 2841242
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DAD: Signal B, 264 nmiBwo4
Ers-Hex-EHOHDLITFA-32 qu

Retention Time &

- |  Resolution (USF) ] = F o -
i! | @[NHD_ )
250 || ll D)_h Lasn E
- g | .
: L safk [
o [ . o
0. 25 50 75 1000 125 150 175 200 225 S0
Miries
DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 572 11119524 5003 11550 0.0 1.3 1.000
2 7ar 11105410 4997 8054 55 1.5 1.000
Totals
22224934 10000
___ Dan: Signal B, 264 nmiBw-& nims
Retenton Time = 3
™01 Resolution (USP) |I . = oy o
=00 N>-m¢:c|— :—sm )
I
o || D}_H | E
250 2 | + 250
2 A |
0 A P lo
[ {
0.0 25 £0 7.5 10.0 125 150 17.5 M0 225 250
Mires
DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk# Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 568 315543 149 12504 0.0 11 0.847
2 710 20017570 98.51 8212 55 15 1.000
Totals
21233113 100,00
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DAL Hgnal B, 254 nmiBw4 nm
Cr-Hox-EHOH-0. 3TFA-28,00
Retention Time

Resoclution [(USP)

s00 [ E g L 500
Il €l N0 >
] | II ,}—.h | z
2504 i u] 250
- 1] t
| i j
| Hi |
1] W‘EL o
0.0 25 50 75 10.0 125 150 175 0.0 225 50
Mirases
DAD: Signal
B, 254
nm/Bw:4 nm
Fesults
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 6.48 12401028 4990 11447 0.0 12 1.000
2 6.959 12448661 5010 9755 19 13 1.000
Totals
24845689  100.00
____ DaAD:c Signal B, 284 nmiBw4 nm
1 C-HexEI0H8 ITFA-30.00 |
1000 - Retention Time OH 1000
Resolution (LUSP) s o
| /@[}.ﬁr
- I cl N o— ! 2
500 I\ e tsto B
. = 2 i
| 9 |
o %‘-— i
0o 23 &0 T3 100 125 150 175 200 225 250
Minuies
DAD: Signal
B, 254
nmi/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 5.45 169323 0.70 12138 0.0 12 0.767
2 6.94 23901233 58930 9877 19 1.3 1.000
Totals

24160556 100.00
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DAD: Signal B, 264 nmiBw:4 nm
D-r-Hex-EfOH-0.3TFARLOD
Retention Time !

Resclution [USF) | bl OH |
5004 ] " hl el o + 500
| I L |
| l I B T .
250 I ol }“' [ 250
| ﬂ [ | |I u]
2l -
. O B -
0.0 25 50 75 o 125 150 17.5 ;no 225 50
Mireses
DAD: Signal
B, 254
nm/Bw:4 nm
Riesulis
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 6.51 14136512 4971 94970 0.0 13 1.000
2 8.37 163042 0a7 7120 5T 12 0625
3 9.45 14141088 4972 h632 24 18 1.000
Totals
28440643  100.00
__ DaDc Signal B, 254 nmiBwz4 nm
| pcbmme i :
BI07  Resolution (USF) il oH p
i i el Foon
1 H o— i
] | I }‘“—\- f
200 II o k200
| |
0 ___E L to
0.3 25 50 75 0.0 125 150 17.5 no 235 =0
Mireies
DAD: Signal
B, 254
nm'Bwe:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 933 28564408 100.00 5162 0.0 21 1.000
Totals
28564408 100.00
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DAD: Signal B, 264 nmiBw:4 nm
E-m-Hex-EROH-0.3TFA-30-00
Retention Time I

| Rewres 5
4107 Resolution (USP) . o i o
| | [ |
: . hed N o— :
200 [ | D}H [ 200
! {1l f
| ! |
i g f
o AL FAVAN Lo
[:-:EI 25 50 75 o0 125 150 175 .0 225 ESI.I:-
Miruies

DAD: Signal
B, 254
nmiBw:4 nm
Resulis
Pk # Retention Area Area  Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 740 10649455 5012 10219 0.0 12 1.000
2 8.42 10598055 4988 7 30 15 1.000
Totals
21247510 100.00
__ DaADc Signal B, 264 nmiBwed nm
RetentonTwme | -
0 Resolution (USP) i!: - 5 T
|= Ipas
fell H o— |
250+ - | }—h + 250
s || 2 Z
Y -

0 Ao : E‘E o0
oo 25 5.0 7.3 0.0 125 15.0 17.5 20.0 225 250
Mirutes

DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 41 163967 0.89 83834 0.0 15 0.669
2 8.37 18179905 5911 6841 27 1.7 1.000
Totals

18343876  100.00
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DAD: 3ignal B, 264 nméBw:4 nm

Fe-Hag-SioH-9 I TFA-S-00
Retention Time l i oOH I
04 Resolution (USF) - o 50
' [ ] |
|| T H o—
250 [ ” Ot ‘—'D’}_'“ Lz2sn
_ . I .

] .—._._,._E.L..-—-—-_ 1L . D
0.a 25 50 75 10.0 125 150 175 mno 225 =0
Mireses

DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 535 9585146 4983 10613 0o 12 1.000
2 955 9651554 5017 10106 143 12 1.000
Totals
19236700  100.00
_ Danc Signal B, 254 nmiBwed nim
F-Hax-Eb0H-LITFA-B0-00
Retention Time I; OH |
5107 Resolution (USF) I — e
| .
| I |
2504 o | Ohde ,}—__ 250
w E‘l t
o — A ,E'L -0
0.a 25 50 735 10.0 125 130 17.5 200 225 50
Mireses
DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 535 B0B27T 2.80 10414 0.0 12 0.968
2 G55 17662349 8720 9849 141 12 1.000
Totals
18170626  100.00
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DAD: Signal B, 264 nmiBw:4 nm
‘BJE-HG.:ETE'--DJF-‘-BDFD

Retention Time

Resolution [USF) OH I
5004 1 Br o + 500
' | ili \CI:-&_( |

| [ I' H o— _ E
2504 |I [ o Lzsn

- | | o [

I ﬂ i | [

o4 . o L Lo
0 25 50 75 0.0 125 15.0 17.5 i ] 225 B0
Miries

DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area  Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 6.56 12608207  50.00 11531 0.0 12 1.000
2 783 12606726  50.00 8509 4.4 14 1.000
Totals
25214933 100.00
1 __ DaD: 3gnal B, 254 nn'.H\!:i i H
o 1o
Resolution (USF) | OH
|I Br 2 o
500 (1 H 0— L soo E
- o || — |
: ,'j n] |
g ] j
o ! %k o
0.0 25 5.0 75 10.0 125 150 17.5 200 225 250
Mires
DaD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 6.62 567081 183 6037 0.0 11 0.986
2 7.80 287980933  98.07 T8ET 34 15 1.000
Totals
29366014 100.00
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DAD: 3gnal B, 264 nmiBw:4 nm
He-Hex-EH0H-0. 3 TFA8-00

1000+

Retention Time [ 1000
Resclutien (USP) 1 T OH
| I & \C['g_f [
- =
i =0 [ : N o— | 500
' f P :
| | o
ﬂ_ i {
- gt il 2
0. 25 5.0 7.5 100 125 150 17.5 0.0 225 250
Miruies
DAD: Signal
B, 254
nmi/Bwed nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 54 18061743 5005 11635 0.0 12 1.000
2 8.56 18027056 4995 4979 75 20 1.000
Totals
36088799 10000
1000 DAD: Signal B, 264 nmiBw-4 nim |- 1ooo
T H-HEX-EIOH-ITFA--00 i
Retention Time If
Resolution (USP) |'i OH
=00 | !i m“‘f s
g | e
— |
s F .
¥] E o
o 23 5.0 7.3 10.0 125 150 175 20.0 225 5.0
HMirufes
DAl Signal
B, 254
nmiBw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 5o 6038 0.02 12330 0.0 12 0.464
2 846 38213363 99.98 4126 6.9 25 1.000
Totals
38219401 100.00
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DAD: Signal B, 264 nmiBw-& nm

e-Hex-ENOH-0.3TFA-30.00 ¢
Retention Time | F OH i o

007 Resolution (USF) w = g
5 bl St :
g || [i M o— £4n0

Il - |
00 ﬁ = 200
.0 Z5 50 7.5 0.0 125 15.0 175 .0 225 50
Miruses
DAD: Signal
B, 254
nmiBwi:4 nm
Resulis
Pk # Retention Area Area  Theoretical Resolution Asymmetiry Peak
Time Percent plates purity
1 7.08 14559341 4931 11497 0.0 12 1.000
2 T.90 14672668 5019 9271 28 14 1.000
Totals
20232009 100.00
1 ____ DAD: Signal B, 254 nmiBw-4 nm [
{ -Hex EXOH-SATFA- 2000 !
i Retention Time é F oo
Resclution (USP) || OH
| ]
| O _
=00 || H 0= L 500
| s |l |
= a
o o
= .
0 N 0
0 25 50 75 0.0 125 150 175 0.0 225 50
Mirises
DAD: Signal
B, 254
nmiBw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 T7.09 99161 037 11503 0.0 12 0.695
2 7.88 27011734 9963 8638 26 15 1.000
Totals

27110895  100.00
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DAD: 3ignal B, 264 nmiBw-4 nm
Je -Hex-EbOH-0. I TFA-J0-0O0
Retention Time

SEID—. Resolution (LUSP) . i OH I—SDD
1 | || F M o— | E
250 | | - 250
| Jl l D}—ﬂ '
. A
o1 —h o
0.0 25 £0 75 100 125 150 175 ano 225 S0
Minues
DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 6.15 11504527 4997 12157 0.0 12 1.000
2 6.72 11518353  50.03 10754 24 12 1.000
Totals
23022880 10000
| ___ DAD: 3ignal B, 254 nr|_'.-'Ew:-'- nm |
001 Rt T 8 oo
| Resolution (USP) | H o [
s
500+ FE00 R
. el - |
L= ] {
24 |
o E ! o
0. 25 ] 75 0.0 125 15.0 17.68 20.0 225 a0
Mirefes
DAD: Signal
B, 254
nm/Bw:4 nm
Results
Pk# Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 6.15 136881 0.62 12293 0.0 12 0.797
2 6.71 21948271 9938 10524 23 13 1.000
Totals
22085152 100.00
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2 EFD 0 nam, 4.0 nm
H-re-Ho-EHOH-0. 3 TFA-38.00
Retention Time |

- I
'] |
| Resolution [USP) f E aoH |
mnf el il . 02 o 74m
(| 5
| H a—
20 ! (! }‘n {200
1 I u] I
a i i
- ' |
D - -0
0a 25 50 73 100 125 130 175 200 225 250
Mirues
2 322 0 nm,
4.0 nm
Results
Pk # Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 T.83 12401380 501 10493 0o 12 1.000
2 9.82 12299360 4979 8419 LY.} 14 1.000
Totals
24700740 100.00
| — aEimmAlmm
e L | =
Resclution (USP) [t OH {
. I OzN i 0 :
! | I M [ |
250 2 ;] D}hﬂ |-250
] o . [
~
o P J\L._J"‘-EL o
| -]
o 25 50 TS5 10,0 125 150 175 0 225 50
Mirses
2: 3220 nm,
4.0 nm
Results
Pk # Retention Area Area  Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 T7.85 430495 155 10316 0.0 00 0.903
2 978 26713768 9841 8009 h2 15 1.000
Totals
27144267  100.00
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DAD: 3ignal B, 264 niBw-4 nimi

1m0 — LroHax EHOH.8 ITFA-30.00 L 1500
| Retention Time l
Resolution (USP) '| OH
000 (. O@ ; ' so00
| o B I
I H u] -]
Il |! t
500 _1! l:ll D/’L! 500
il e\ i
{ | -2 1
0.0 25 50 75 1000 125 150 17.5 00 225 =0
Mirues
DAD: Signal
B, 254
nm/Bw4 nm
Results
Pk # Retention Area Area  Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 845 39745174 4983 G642 0.0 12 1.000
2 9.76 40020107 5017 8061 34 13 1.000
Totals
79765281 100.00
__ DAD: Mignal B, 254 nmiBw:4 nm
L-Hax EWOH-0ITFA-S0-00
1 Retention Time ! ]
2000  Resolution (USP) |' OH 2000
il S !
' i g ‘ N va_ 5 2
1000 & I P 1000
e | | u] |
g gl I
= L i
] i h— to
0a 25 50 75 1000 125 150 178 200 225 B0
Mirefes
DAD: Signal
B, 254
nmiBw:4 nm
Resulis
Pk# Retention Area Area Theoretical Resolution Asymmetry Peak
Time Percent plates purity
1 8.61 1173656 1.38 7816 0.0 1.0 0.972
2 8.74 84004224 9862 [(ET 2T 13 1.000
Totals
85177880 100.00
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__ DAD: Signal A, 254 nm/Bw:4 nm L
M-RS-OD-30EtOH S
3004  Retention Time @ L 300
Name “ |
] | | oH E
2004 ‘ || Meomo F 200
2
3 | ‘ ‘ ‘I MeO N OMe r z
‘ I Ac
100 I | ‘I - 100
E ‘ |1 I P
. . NUIAVAN E
~
¥ T T T T T T T ! T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.56 20.0 225 250
Minutes
DAD: Signal A,
254 nm/Bw4
nm Results
Pk # RT Height Area Area % Resolutio Asymmetr Theoretic Peak
n (USP) y al plates purity
(USP)
1 7.67 703686 9206942 49.53 0.0 13 8144 0.960
2 8.47 586991 9380570 50.47 2.1 1.4 6731 0.905
Totals
1290677 | 18587512 100.00
__ DAD: Signal A, 254 nm/Bw:4 nm
200 M-OD-30EtOH ! 200
Retention Time “
Name \
] “ on g
MeO : 0
| IR .
100 + I MeO N\ OMe - 100 E
‘ ‘ Ac
- | | L
o |1
o IL
0 el m_f\._Jg_’.L / N k 0
[-e]
i T T T 3 T T T T L T
0.0 25 5.0 7.5 10.0 125 15.0 17.5 20.0 225 25.0
Minutes
DAD: Signal A,
254 nm/Bw:4
nm Results
Pk # RT Height Area Area % Resolutio Asymmetr Theoretic Peak
n (USP) y al plates purity
(USP)
1 7.70 2327 23442 0.35 0.0 1.4 13150 0.533
2 8.49 423528 6680544 99.65 2.3 1.4 6847 1.000
Totals
425855 6703986 100.00
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DAD: Signal A 254 nmBw:4 nm

isp.|  Retention Time E aOH 150
I u]
RS GRS
] [l = 0 M o— L
100 100
[{ fi }—-h
1 I u]
il [
sg- | ks
. I I l 'II .
' ! i
G ad, .._.N_._.-'\-..Jr:k___..._...l L =
oo
o 2 4 5 E 10 12 14 15 13 20
Mirufes
DAD: Signal
AL254
nm'Bw:4 nm
Results
Pk# ET Arvea Area Height Theoretical Fesolution
Percent plates (USP)
(USF)
1 .17 3907479 30.662 325735 Q923 0.00
2 10.37 3805287 49338 188055 6038 6.13
Totals
1712766 100.000 513810
et | DAD: Signal A 254 nmBw:4 nm [ ] P

Retention Time

OH [
2 0 =
| Gt || |
I:I/}_hh '

104 | | E1o
| | . |

I = | \
L L nm

e Lo
§ -
o z 2 5 a 10 12 14 18 1 20
Mires
DAD: Sigmal
A 254
nm/Bw:4 nm
Besults
Pk# ET Area Area Height Theoretical FResolution
Percent plates (USE)
(USE)
1 7.82 11748 0.061 722 5960 0.00
2 1013 19267707 99930 787031 3930 440
Totals

19279455 100.000 788653
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DAD: Signal A, 154 papn/Bw:4 nm

Retention Time l i
20040 N i 2000
| |
10004 i: | - 1000
I |! E
I [
] E- A\ ~— -0
] 2 4 5 a 10 12 14 16 1 20
Mirses
DAD: Signal
A 254
nmBw:d nm
Besults
Pk# ET Area Area Height Theoretical Resolution
Percent plates (USP)
(USF)
1 4139 30163438 40855 4691104 13590 0.00
2 5.65 30338460 50,145 3904211 12730 4.09
Totals
60501948 100.000 8685315
DAD: Signal A, T’Cd 1mEw:4 nm
Retention Time s [
40+ = OH Q F 40
| Cro-
| M
20+ [ }“ﬂ bad
] I o [
| | (i
i} ?-_________Iw-rL-Jn“IU.I ||.| : o
|
] 2 4 8 a 10 1z 14 16 13 20
Miruses
DAD: Signal
A 254
nm'Bw:4 nm
Besults
Pk# RT Area Area Height Theoretical Eesolution
Percent plates (USP)
(USP)
1 4.89 33003896 08.203 5087060 13320 0.00
2 5.63 604845 1.795 739090 12499 4.09
Totals
33608741 100.000 5163050
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DAD: Signal A 254 nmBw:4 nm

Retention Time

400 | N 400
| w
L
|I t
i ol | I b 200 3
| L :
] l il [
: o |l i
] i ]
u
] 2 5 a 10 12 14 5 1 20
Mirises
DAD: Sigmal
A 254
mm/Bw:4 nm
Results
Pk# RT Area Area Height Theoretical Resolution
Percent plates (USF)
(USP}
1 307 6320893 49.885 910530 12468 0.00
2 6.21 6330143 50.115 600874 10565 539
Totals
12671038 100.000 1601426
DAD: Signal &, 11.4 m/Bw:4 nm
Retention Time [
404 Ohd & 40
7
i md @ e L2
1 | N i
.l 3 D/}‘“
o '———l".,--Jl,_-lEl_\__L e ro
|
] 2 4 8 a 10 12 14 6 1 20
Mirses
DAD: Signal
A 254
nm/Bw:4 nm
Besults
Pk# ET Area Area Height Theoretical Resolution
Percent plates (USP)
(USP)
1 507 14390508 09416 2074980 12554 0.00
2 6.21 5N 0.584 Q034 10271 535
Totals
14475079 100.000 2084014
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