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1.General information.

Unless otherwise noted, materials were purchased from commercial suppliers and used without
further purification. All the solvents were treated according to general methods. Paraformaldehyde was
used as obtained from commercial sources (CAS 30525-89-4, Sinopharm Chemical Reagent Co., Ltd,
>94.0%). 1,3,5-Trimethylbenzene was from Shanghai Tianlian Chemical Technology Co.,Ltd. (CAS
108-67-8). Flash column chromatography was performed with SiliaFlash®P60 (230-400 mesh,
UltraPure SILICA GELS, SiliCycle). '"H NMR, 3C NMR, ""F NMR and 3'P NMR spectra were
recorded on a Mercury 300 NMR spectrometer, and TMS was used as a reference. 'H NMR
spectroscopic data are represented as follows: chemical shift (ppm), multiplicity (s = singlet, d =
doublet, t = triplet, dd = doublet of doublets, m = multiplet), coupling constants in hertz (Hz),
integration, assignment. 3C NMR, °F NMR and 3'P NMR spectroscopic data are reported in ppm. IR
spectra were recorded on a Nicolet iN10 MX spectrometer and are reported in wavenumbers (cm™).
High-resolution mass spectra were measured on a Agilent Technologies 6224 TOF LC/MS
spectrometer. Enantiomeric excess was measured by HPLC with CHIRALCEL OD-H on an DIONEX
UltiMate 3000, ThermoScientific. Optical rotation was measured on an Autopol I, serial number 30575.
All melting points were determined using a digital melting point apparatus and were uncorrected.

The starting oxindole derivatives were prepared according to literature procedures.! Compounds

described in the literature were characterized by comparing their spectral data to the reported values.

2. Experimental Section.

Chiral iminophosphoranes 4f and 4i were prepared by following the published general

procedure.’
OMe
OMe
HO._,COOH HO._.CO,Me p-TsOH CO,Me
j/ socl, 2 DCM, ref, 4h ~P° z
HO™ “COOH MeOH, ref, 3 h HO™ “CO,Me or OMe <7 0 “CO,Me
L-(+)-tartaric acid 5 OMe 6a, O,0-isopropylidene
BF3eEt,0 6b, O,0-cyclohexylidene
THF, -30 °C - rt
ArMgBr
THF, 0 °C- rt
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9a, O,O-isopropylidene 8a, O,O-isopropylidene, 7a, 0,0-/sopropylldene,
Ar = 4-EtCGH4 Ar = 4-EtCeH4 Ar = 4-EtC6H4
9b, O,0-cyclohexylidene PCle EtN 8b, O,0-cyclohexylidene, 7b, O,0O-cyclohexylidene,
Ar =Ph & =3 Ar =Ph Ar =Ph
Tol, reflux
Ar, Ar Ph Ph Ph Ph
HNa /NH HN\ H M
P
>< HN‘ 7([ < % HN‘ \\NX[
Ph Ph Ph Ph
4f, Ar = 4-EtCgH, 4

(R,R)-Dimethyl O,O-cyclohexylidenetartrate 6b was synthesized according to literature
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procedures.’

@) COzMe

% O™ "COo,Me

To a solution of L-dimethyl tartrate (9.82 g, 55.1 mmol, 1.5 equiv.) in THF (150 mL) at -30 °C under
inert atmosphere was added successively 1,1-dimethoxycyclohexane (5.3 g, 36.75 mmol, 1.0 equiv.)
and BF;3-Et,0O (5.45 mL, 44.1 mmol, 1.2 equiv.) dropwise. The resulting mixture was then stirred for 3
h having the temperature raised from -30 °C to RT. The reaction was then cooled to 0 °C and carefully
quenched with sat. aqueous NaHCO; solution. The organic layer was then separated and the aqueous
phase was extracted with EtOAc (3 X 400 mL). The combined organic phases were washed with water
(2 X 400 mL) and brine (1 X 400 mL). The combined organic extracts were dried over Na,SO,,
filtered, and concentrated in vacuo to afford a crude oil, which was further purified by flash
chromatography (gradient of EtOAc/hexanes 2:98 to 15:85) affording a colorless oil (8.07 g, 31.23
mmol, 85%).> 'H NMR (300 MHz, CDCl;): 6 = 4.76 (s, 2H), 3.76 (s, 6H), 1.69 — 1.50 (m, 8H), 1.42 —
1.28 (m, 2H). 3C NMR (75 MHz, CDCl): = 170.52, 114.82, 76.86, 52.93, 35.91, 24.97, 23.88.

Characterization Data:
Characterization data of TADDOL 7a and 7b:

Et Et

><O OH
o—, -OH

Et Et 7a, 84% yield, white solid. [a]*p = -57.5° (¢ = 0.50, CHCl;). 'H NMR (300 MHz,

CDCly): & = 7.45 (d, J = 8.1 Hz, 4H), 7.28 (d, J = 8.2 Hz, 4H), 7.17 (d, J = 8.0 Hz, 4H), 7.11 (d, J = 8.2
Hz, 4H), 4.58 (s, 2H), 4.13 (s, 2H), 2.66 (dq, J = 22.5, 7.5 Hz, 8H), 1.28 (1, J = 7.6 Hz, 6H), 1.22 (t, J =
7.6 Hz, 6H), 1.07 (s, 6H). '3C NMR (75 MHz, CDCly): § = 143.77, 143.50, 143.13, 140.29, 128.86,
127.93, 127.78, 126.94, 109.50, 81.27, 78.17, 28.75, 28.72, 27.44, 15.78, 15.68. IR (KBr): 3303, 3026,
2963, 2931, 2872, 1510, 1455, 1412, 1378, 1369, 1242, 1216, 1168, 1061, 1040, 1018, 887, 827, 756,
617 cm-!. HRMS (ESI) Caled. for C39HsoNO,* ((M+NH,]*) 596.3734, found 596.3733.

Oj)'/\OH
<o o

Ph" Ph 7b, 88% yield, white solid. 'H NMR (300 MHz, CDCl;): § = 7.55 — 7.48 (m, 4H),
7.41 — 7.22 (m, 16H), 4.55 (s, 2H), 3.98 (s, 2H), 1.50 — 1.33 (m, 4H), 1.30 — 1.09 (m, 6H). *C NMR
(75 MHz, CDCl3): & = 146.35, 142.90, 128.84, 128.34, 127.94, 127.76, 127.40, 110.16, 80.65, 78.48,
70.85, 36.74, 26.71, 25.28, 24.20. HRMS (ESI) Calcd. for C34H3sNO," ([M+NH4]*) 524.2795, found
524.2796. The spectral data are identical to those in reference 4.

Synthesis and characterization data of TADDOL-N; 8a and 8b:
Caution!: This reaction should be conducted behind a safety screen in a good hood because hydrazoic

acid is very toxic. Care should also be taken in handling sodium azide (NaN3).
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A round-bottomed flask was charged with CHCI; (31 mL) and sodium azide (9.5 g, 146.4 mmol). The
mixture was cooled with an ice-salt bath, then trifluoroacetic acid (TFA, 31 mL) was added to this
stirring solution. After 5-10 min, 4-EtPhTADDOL 7a (14.1 g, 24.4 mmol) dissolved in CHCl; was
added slowly to the stirring mixture with the ice-salt bath. After that, the resulting slurry was stirred at
0 °C. Following, after the reaction was finished detected by TLC, the resulting mixture was poured into
ice-water solution with stirring and cautiously neutralized with a slight excess of 12-15% aqueous
ammonia solution, then transferred to a separating funnel. The chloroform layer was separated, and the
aqueous solution was extracted with 100 mL of CH,Cl,. The combined organic extracts were washed
with 50 mL of water, separated, and dried over anhydrous Na,SO,. After evaporation of the solvent, the

crude residue was purified by column chromatography on silica gel to give TADDOL-N; 8a.2

Et Et

XTI v
o <‘ N3

Et Et 8a, 13.5 g, 21.5 mmol, 88% yield, white solid. [a]*’p = -46.2° (¢ = 0.50, CHCl;).

'H NMR (300 MHz, CDCly): 8 = 7.27 — 7.11 (m, 16H), 4.92 (s, 2H), 2.73 — 2.56 (m, 8H), 1.30 — 1.17
(m, 12H), 1.09 (s, 6H). 3C NMR (75 MHz, CDCL): & = 143.79, 143.70, 139.51, 137.77, 129.83,
128.48, 127.70, 127.30, 110.75, 80.83, 73.34, 28.66, 27.73, 15.59, 15.46. IR (KBr): 3026, 2964, 2932,
2873, 2106, 1510, 1460, 1412, 1379, 1370, 1242, 1216, 1165, 1072, 977, 878, 826, 753, 685 cm-.
HRMS (ESI) Caled. for C3HyN4O,K* ([M+K]*) 667.3157, found 667.3109.

Ph_ Ph

oj%N3

%o q/,< N3
Ph Ph 8b, 10.7 g, 19.2 mmol, 81% yield, white solid. 'H NMR (300 MHz, CDCl;): § =

7.41 — 7.25 (m, 20H), 4.95 (s, 2H), 1.52 — 1.39 (m, 4H), 1.36 — 1.21 (m, 6H). 3C NMR (75 MHz,
CDCly): &: = 142.34, 140.53, 129.86, 128.61, 128.41, 128.03, 127.90, 127.85, 111.08, 80.23, 73.41,
36.98, 25.23, 24.39. HRMS (ESI) Caled. for Cs4H3N¢O,Na* ([M+Nal]*) 579.2479, found 579.2461.

The spectral data are identical to those in reference 4.

Characterization data of TADDOL-NH, 9a and 9b:

Et Et
><O NH,
O, NHa
Et Et 9a, 97% vield, white solid. [a]3'p = -46.3° (¢ = 0.53, CHCL;). 'H NMR (300 MHz,

CDCly): & = 7.49 (d, J = 7.9 Hz, 4H), 7.20 (d, J = 8.0 Hz, 4H), 7.11 (q, J = 8.3 Hz, 8H), 4.29 (s, 2H),
2.74 (q,J = 15.0, 7.5 Hz, 4H), 2.63 (q, J = 14.9, 7.4 Hz, 4H), 2.33 (s, 4H), 1.33 (t, J = 7.6 Hz, 6H), 1.24
(t, J = 7.6 Hz, 6H), 1.17 (s, 6H). 3C NMR (75 MHz, CDCly): & = 147.72, 142.79, 142.33, 141.44,
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129.38, 127.68, 127.65, 126.92, 107.56, 82.17, 62.35, 28.70, 28.59, 27.49, 15.74, 15.66. IR (KBr):
3248, 3160, 3022, 2962, 2930, 2872, 1584, 1508, 1455, 1411, 1368, 1237, 1172, 1065, 1020, 894, 825,
761, 613 cm!. HRMS (ESI) Caled. for C3oHaoN,O,* ([M+H]*) 577.3789, found 577.3788.

Ph_ Ph
Oj)<NH2
A
Ph Ph  9b, 97% yield, white solid. 'H NMR (300 MHz, CDCl;): § = 7.62 — 7.51 (m,
4H), 7.39 — 7.28 (m, 6H), 7.27 — 7.13 (m, 10H), 4.22 (s, 2H), 2.38 (s, 4H), 1.46 (d, J = 3.2 Hz, 4H),
1.30 (d, J = 5.8 Hz, 6H). '3C NMR (75 MHz, CDCl;): § = 150.40, 144.10, 129.57, 128.22, 127.89,
127.48, 127.24, 127.18, 126.65, 108.03, 81.66, 63.01, 36.85, 25.49, 24.26. HRMS (ESI) Calcd. for

C34H37N,0," ([M+H]") 505.2850, found 505.2851. The spectral data are identical to those in reference
4.

Characterization data of iminophosphoranes 4f and 4i:

HN NH
X f p g %

Af- 4- EtPh 4f, 90% yield, white solid. [a]*2p = -88.2° (¢ = 0.53, CHCL;). 'H
NMR (300 MHz, CDCls): & = 7.42 (s, 8H), 7.01 (s, 24H), 4.93 (s, 4H), 3.08 — 2.37 (m, 19H), 1.36 —
0.55 (m, 36H). 3C NMR (100 MHz, CDCL;): & = 146.05, 142.24, 141.71, 129.89, 127.50, 127.14,
126.61, 109.59, 82.76, 77.32, 65.50, 28.42, 27.06, 15.62, 15.20. 3'P NMR (121 MHz, CDCly): & = -6.04
(s). IR (KBr): 3363, 3022, 2963, 2931, 2872, 1508, 1456, 1411, 1378, 1240, 1216, 1164, 1061, 1018,
963, 907, 889, 823, 795, 753, 598 cm!. HRMS (MALDI/DHB): Calcd for CrsHo,N4O4P*([M+H])
1179.6851, found 1179.6856.

Ph Ph Ph Ph
oj)/HN\IP<NHv"“' OM
%o oy HN™ \N%:o
Ph Ph Ph Ph 4i, 94% yield, white solid. [a]*'p =-74.9° (¢ = 0.59, CHCI;).

'H NMR (300 MHz, CDCly): 8 = 7.70 — 6.49 (m, 40H), 4.92 (d, J = 61.6 Hz, 4H), 2.80 (s, 3H), 1.58 —
0.58 (m, 20H). 3C NMR (100 MHz, CDCly): § = 142.20, 138.23, 124.58, 122.72, 122.60, 122.19,
121.80, 121.35, 105.19, 75.83, 71.98, 61.27, 60.22, 31.20, 19.72, 18.60. 3'P NMR (121 MHz, CDCl):
§ = -6.84 (s). IR (KBr): 3361, 3056, 3027, 2932, 2858, 1599, 1493, 1445, 1365, 1278, 1165, 1127,
1099, 1050, 953, 908, 893, 745, 698, 640 cm'. HRMS (MALDI/DHB): Caled for
CerHeoN4OPH([M+H]*) 1035.4973, found 1035.4973.

3. General procedure for hydroxymethylation of 3-substituted oxindoles with

paraformaldehyde.

R2 R_f OH
cat. (5 mol %)
R1%O +  (CHO), RL@\/QO
N mesitylene (2 ml) N
Boc 25°C,24h Boc
1 2 3
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To a tube was added oxindole 1 (0.1 mmol, 1.0 equiv), cat. (7.0 mg, 0.005 mmol, 5 mol %) and
mesitylene (2 mL) at 25 °C with magnetic stirring. Then paraformaldehyde 2 (9.0 mg, 0.3 mmol, 3.0
equiv) was added to the mixture of oxindole and catalyst. After stirring for 24 h at 25 °C, the reaction
mixture was purified directly by silica gel column chromatography to yield product 3. The ee of
product 3 was determined by chiral HPLC analysis. The absolute configuration of compound 3 was

determined to be “(S)” by comparison of the optical rotation value to the reported literature value.’

(S)-tert-butyl-3-benzyl-3-(hydroxymethyl)-2-oxoindoline-1-carboxylate (3a):3

Boc White solid, 34.6 mg, 98% yield, 94% ee; m.p. 107 — 108 °C. [a]*p =+ 26.2° (¢ =

0.88, CHCl;). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALCEL OD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 6.52 min, tz (minor) = 7.38 min. 'H NMR (300
MHz, CDCl3): 6 =7.63 (d, J= 7.9 Hz, 1H), 7.30 — 7.18 (m, 1H), 7.18 — 6.99 (m, 5H), 6.94 — 6.79 (m,
2H), 4.03 (d, J = 10.9 Hz, 1H), 3.87 (d, /= 11.0 Hz, 1H), 3.15 (q, J = 13.1 Hz, 2H), 2.82 (br s, 1H),
1.55 (s, 9H). 13C NMR (75 MHz, CDCl;): 6 = 178.17, 148.91, 140.30, 134.98, 130.19, 128.79, 128.27,
128.07, 127.02, 124.44, 123.88, 115.17, 84.49, 66.67, 56.50, 40.35, 28.25. HRMS (ESI): Calcd. for
C,H;NOgNa ([M+Na]*) 376.1519; found 376.1520.

(S)-tert-butyl-3-benzyl-3-(hydroxymethyl)-5-methyl-2-oxoindoline-1-carboxylate (3b):>

Boc White solid, 35.2 mg, 96% yield, 93% ee; m.p. 82 — 83 °C. [a]*%p = - 16.6° (¢

= 0.91, CHCI3). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 7.72 min, tg (minor) = 6.77 min. 'H NMR (300
MHz, CDCl;): 6 = 7.50 (d, J = 8.3 Hz, 1H), 7.16 — 6.98 (m, 4H), 6.95 — 6.80 (m, 3H), 4.02 (d, /= 10.4
Hz, 1H), 3.86 (d, /= 11.1 Hz, 1H), 3.14 (q, /= 13.1 Hz, 2H), 2.64 (br s, 1H), 2.33 (s, 3H), 1.55 (s, 9H).
3C NMR (75 MHz, CDCly): 6 = 178.37, 148.94, 137.94, 135.03, 134.02, 130.23, 129.30, 128.09,
128.03, 127.01, 124.37, 114.97, 84.33, 66.63, 56.33, 40.31, 28.25, 21.37. HRMS (ESI): Calcd. for
CyHysNOgNa ([M+Na]*) 390.1676; found 390.1676.

(S)-tert-butyl-3-benzyl-3-(hydroxymethyl)-5-methoxyl-2-oxoindoline-1-carboxylate (3¢):
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MeO

White solid, 35.2 mg, 92% yield, 93% ee; m.p. 100 — 101 °C. [a]*% = -

20.0° (¢ = 1.14, CHC]l;). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK
AD-H, 254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 11.97 min, tz (minor) = 10.28 min. 'H
NMR (300 MHz, CDCl3): 6 = 7.55 (d, J = 8.9 Hz, 1H), 7.17 — 7.02 (m, 3H), 6.96 — 6.84 (m, 2H), 6.75
(dd, J=8.9,2.6 Hz, 1H), 6.61 (d, J=2.6 Hz, 1H), 4.08 — 3.94 (m, 1H), 3.85 (d,J=11.0 Hz, 1H), 3.74
(s, 3H), 3.23 — 3.04 (m, 2H), 2.71 (d, J = 5.0 Hz, 1H), 1.55 (s, 9H). *C NMR (75 MHz, CDCl;): 4 =
178.24, 156.76, 148.95, 134.94, 133.64, 130.29, 129.53, 128.10, 127.07, 116.09, 113.47, 110.17, 84.34,
66.55, 56.51, 55.81, 40.21, 28.25. IR (KBr): 3495, 3030, 2979, 2932, 1782, 1728, 1600, 1487, 1455,
1436, 1394, 1369, 1337, 1281, 1248, 1152, 1074, 1036, 1000, 952, 843, 812, 769, 738, 700, 612, 582,
536 cml. HRMS (ESI): Calcd. for C»,H,sNOsNa ([M+Na]*) 406.1625; found 406.1627.

(S)-tert-butyl-3-(hydroxymethyl)-3-(4-methylbenzyl) -2-oxoindoline-1-carboxylate (3d):’

Me

\
Boc White solid, 33.0 mg, 90% yield, 93% ee; m.p. 83 — 84 °C. [a]*%p = + 31.5° (¢ =

0.93, CHCI;). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AS-H, 254
nm, 9:1 hexane/iPrOH, 1.0 mL /min): tg (major) = 9.51 min, tz (minor) = 7.78 min. 'H NMR (300
MHz, CDCls): 6 = 7.65 (d, J = 8.1 Hz, 1H), 7.29 — 7.20 (m, 1H), 7.18 — 7.05 (m, 2H), 6.88 (d, J="7.8
Hz, 2H), 6.76 (d, /= 7.9 Hz, 2H), 4.02 (d, /= 10.7 Hz, 1H), 3.86 (d, /= 11.1 Hz, 1H), 3.11 (q, /= 13.2
Hz, 2H), 2.71 (br s, 1H), 2.21 (s, 3H), 1.57 (s, 9H). 3C NMR (75 MHz, CDCl;): 8 = 178.31, 148.96,
140.34, 136.50, 131.79, 130.10, 128.79, 128.76, 128.35, 124.41, 123.86, 115.20, 84.49, 66.64, 56.42,
39.89, 28.25, 21.24. HRMS (ESI): Calcd. for C,H,sNO4Na ([M+Na]*) 390.1676; found 390.1674.

(S)-tert-butyl-3-(hydroxymethyl)-3-(4-methoxybenzyl) -2-oxoindoline-1-carboxylate (3¢):’
OMe

Boc White solid, 37.7 mg, 97% yield, 91% ee; m.p. 99 — 100 °C. [a]**p = + 28.0° (¢ =
0.93, CHCI;). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AS-H, 254
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nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 13.67 min, tz (minor) = 12.41 min. 'H NMR (300
MHz, CDCly): 6 = 7.63 (d, J= 8.1 Hz, 1H), 7.28 — 7.19 (m, 1H), 7.17 — 7.05 (m, 2H), 6.77 (d, J= 8.5
Hz, 2H), 6.60 (d, J = 8.4 Hz, 2H), 4.04 — 3.93 (m, 1H), 3.84 (d, /= 11.0 Hz, 1H), 3.67 (s, 3H), 3.08 (q,
J=13.3 Hz, 2H), 2.78 (br s, 1H), 1.55 (s, 9H). 3*C NMR (75 MHz, CDCl;): = 178.32, 158.56, 148.92,
140.32, 131.21, 128.75, 128.38, 126.94, 124.42, 123.83, 115.20, 113.45, 84.51, 66.58, 56.58, 55.30,
39.45, 28.24. HRMS (ESI): Calcd. for Co,H,sFNOyNa ([M+Na]*) 408.1582; found 408.1581. HRMS
(ESI): Calcd. for C,,H,sNOsNa ([M+Na]*) 406.1625; found 406.1610.

(S)-tert-butyl -3-(4-fluorobenzyl)-3-(hydroxymethyl)-5-methyl-2-oxoindoline-1-carboxylate (3f):

\
Boc White solid, 36.6 mg, 95% yield, 90% ee; m.p. 93 — 94 °C. [a]®p =-21.2° (¢

= 0.97, CHCIs). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALCEL OD-H,
254 nm, 9:1 hexane/iPrOH, 0.5 mL /min): tz (major) = 13.78 min, tz (minor) = 13.34 min. 'H NMR
(300 MHz, CDCl,): 6 =7.49 (d, J= 8.3 Hz, 1H), 7.04 (d, J = 8.2 Hz, 1H), 6.93 (s, 1H), 6.85 — 6.69 (m,
4H), 4.04 — 3.93 (m, 1H), 3.85 (d, J=11.0 Hz, 1H), 3.11 (dd, J = 37.9, 13.2 Hz, 2H), 2.65 (d, J= 5.1
Hz, 1H), 2.33 (s, 3H), 1.54 (s, 9H). 3*C NMR (75 MHz, CDCl;): 8 = 178.22, 162.02 (d, J = 245.0 Hz),
148.81, 137.92, 134.17, 131.65 (d, J= 8.0 Hz), 130.76 (d, J = 3.3 Hz), 129.43, 127.92, 124.19, 115.06,
114.86 (d, J = 21.2 Hz), 84.48, 66.56, 56.38, 39.43, 28.22, 21.35. %F NMR (282 MHz, CDCl;): 6 = -
116.38 — -116.51 (m). IR (KBr): 3472, 2981, 2922, 2864, 1778, 1701, 1600, 1508, 1482, 1457, 1394,
1371, 1331, 1312, 1283, 1249, 1219, 1156, 1126, 1107, 1071, 950, 888, 834, 763, 718, 661, 615, 605,
564, 502 cm™!. HRMS (ESI): Calcd. for C,,H,FNO,Na ([M+Na]*) 408.1582; found 408.1581.

(S)-tert-butyl-3-(4-fluorobenzyl)-3-(hydroxymethyl)-5-methoxyl-2-oxoindoline-1-carboxylate (3g):

MeO

White solid, 36.1 mg, 90% yield, 92% ee; m.p. 118 — 119 °C. [a]*% = -

28.7° (¢ = 1.09, CHC]l;). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK
AS-H, 254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 12.90 min, tg (minor) = 14.93 min. 'H
NMR (300 MHz, CDCl3): 8 = 7.53 (d, J = 8.9 Hz, 1H), 6.88 — 6.80 (m, 2H), 6.79 — 6.70 (m, 3H), 6.67
(d, J=2.6 Hz, 1H), 4.02 — 3.91 (m, 1H), 3.84 (d, J = 11.0 Hz, 1H), 3.75 (s, 3H), 3.10 (dd, J = 29.2,
13.3 Hz, 2H), 2.77 (d, J = 3.9 Hz, 1H), 1.53 (s, 9H). 3.C NMR (75 MHz, CDCl;): = 178.05, 162.03 (d,
J=245.2 Hz), 156.85, 148.82, 133.62, 131.68 (d, J = 8.0 Hz), 130.68 (d, J = 3.3 Hz), 129.43, 116.16,
114.92 (d, J=21.1 Hz), 113.35, 110.17, 84.47, 66.52, 56.67, 55.82, 39.37, 28.22. '’F NMR (282 MHz,
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CDCly): & = -116.26 — -116.40 (m). IR (KBr): 3494, 3045, 2979, 2933, 2837, 1782, 1730, 1600, 1509,
1485, 1456, 1437, 1394, 1370, 1334, 1282, 1247, 1223, 1152, 1074, 1039, 1000, 953, 840, 766, 736,
611, 583, 551 cnr'. HRMS (ESI): Caled. for Co,H,,FNOsNa ([M+Nal*) 424.1531; found 424.1528.

(S)-tert—butyl-5-fluoro-3-(hydroxymethyl)-3-(4-methylbenzyl) -2-oxoindoline-1-carboxylate (3h):

Me

White solid, 36.2 mg, 94% yield, 89% ee; m.p. 110 — 111 °C. [a]*’ = + 20.2°

(¢ =10.99, CHC]l5). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 6.08 min, tz (minor) = 7.20 min. 'H NMR (300
MHz, CDCl;): 6 =7.63 (dd, J= 8.9, 4.6 Hz, 1H), 6.99 — 6.81 (m, 4H), 6.77 (d, J= 7.9 Hz, 2H), 4.02 (d,
J=11.0 Hz, 1H), 3.86 (d, J= 11.0 Hz, 1H), 3.09 (q, J = 13.2 Hz, 2H), 2.66 (br s, 1H), 2.22 (s, 3H),
1.56 (s, 9H). 3C NMR (75 MHz, CDCl;): 6 = 177.79, 159.90 (d, J = 243.6 Hz), 148.87, 136.74, 136.24
(d, J=2.3 Hz), 131.38, 130.44 (d, J = 8.1 Hz), 130.00, 128.92, 116.48 (d, /= 7.9 Hz), 115.18 (d, J =
22.8 Hz), 111.44 (d, J = 24.4 Hz), 84.67, 66.51, 56.82, 39.91, 28.22, 21.23. 9F NMR (282 MHz,
CDCl3): 6 =-118.13 —-118.26 (m). IR (KBr): 3496, 3131, 3091, 3060, 3013, 2977, 1947, 2913, 2874,
1796, 1711, 1609, 1514, 1479, 1455, 1438, 1396, 1370, 1347, 1306, 1293, 1280, 1246, 1145, 1115,
1099, 1082, 1057, 1028, 1005, 960, 932, 920, 904, 875, 840, 815, 760, 748, 720, 662, 619, 611, 563,
548, 503 cm™!. HRMS (ESI): Calcd. for C,,H,FNO,Na ([M+Na]*) 408.1582; found 408.1581.

(S)-tert-butyl-5-fluoro-3-(hydroxymethyl)-3-(4-methoxybenzyl) -2-oxoindoline-1-carboxylate (3i):
OMe

White solid, 34.1 mg, 85% yield, 91% ee; m.p. 127 — 128 °C. [a]3%p = + 29.1°

(¢ =0.81, CHC]l,). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 8.02 min, tg (minor) = 9.37 min. 'H NMR (300
MHz, CDCl;): 6 =7.61 (dd, J= 8.9, 4.6 Hz, 1H), 6.98 — 6.83 (m, 2H), 6.79 (d, J = 8.6 Hz, 2H), 6.62 (d,
J=8.6 Hz, 2H), 4.00 (d, /= 11.0 Hz, 1H), 3.85 (d, /= 11.0 Hz, 1H), 3.68 (s, 3H), 3.07 (g, J= 13.4 Hz,
2H), 2.68 (br s, 1H), 1.55 (s, 9H). 3*C NMR (75 MHz, CDCl;): 6 = 177.81, 159.91 (d, J = 243.5 Hz),
158.69, 148.83, 136.23 (d, J= 2.4 Hz), 131.14, 130.48 (d, /= 8.1 Hz), 126.52, 116.49 (d, J = 7.9 Hz),
115.18 (d, J = 22.8 Hz), 113.57, 111.40 (d, J = 24.4 Hz), 84.70, 66.46, 56.97, 55.31, 39.48, 28.22. 1F
NMR (282 MHz, CDCl;): 6 = -118.09 — -118.25 (m). IR (KBr): 3489, 3094, 3071, 3007, 2982, 2935,
2876, 2839, 2794, 1792, 1706, 1610, 1510, 1481, 1457, 1439, 1394, 1371, 1350, 1301, 1286, 1246,
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1182, 1144, 1116, 1099, 1083, 1029, 960, 934, 905, 876, 850, 836, 811, 764, 748, 721, 661, 612, 565,
527 cml, HRMS (ESI): Calcd. for C»,H,4FNOsNa ([M+Na]*) 424.1531; found 424.1534.

(S)-tert-butyl-3-benzyl-5-fluoro-3-(hydroxymethyl)-2-oxoindoline-1-carboxylate (3j):

White solid, 35.3 mg, 95% yield, 90% ee; m.p. 102 — 103 °C. [a]*’p = + 26.3°

(¢ =0.81, CHC]l,). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 0.8 mL /min): tz (major) = 8.98 min, tz (minor) = 8.14 min. 'H NMR (300
MHz, CDCl;): 6 =7.61 (dd, J= 8.9, 4.6 Hz, 1H), 7.15 — 7.04 (m, 3H), 6.98 — 6.82 (m, 4H), 4.03 (d, /=
11.0 Hz, 1H), 3.89 (d, /= 11.0 Hz, 1H), 3.14 (dd, /= 30.3, 13.2 Hz, 2H), 2.68 (br s, 1H), 1.55 (s, 9H).
BC NMR (75 MHz, CDCl,): & = 177.67, 159.92 (d, J = 243.6 Hz), 148.81, 136.22 (d, J = 2.4 Hz),
134.56, 130.31 (d, /= 8.1 Hz), 130.10, 128.20, 127.22, 116.47 (d, /= 7.9 Hz), 115.24 (d, /= 22.8 Hz),
111.43 (d, J=24.4 Hz), 84.71, 66.53, 56.81, 40.34, 28.22. 1F NMR (282 MHz, CDCl;): 6 =-118.08 —
-118.20 (m). IR (KBr): 3504, 3085, 3028, 3008, 2971, 2938, 2876, 1775, 1700, 1605, 1583, 1475, 1457,
1396, 1373, 1308, 1285, 1247, 1152, 1124, 1100, 1077, 1034, 955, 935, 902, 864, 838, 743, 704, 660,
611, 565, 534 cm’l. HRMS (ESI): Calcd. for C,;H,FNO,Na ([M+Na]*) 394.1425; found 394.1428.

(S)-tert-butyl-3-(4-fluorobenzyl)-3-(hydroxymethyl)-2-oxoindoline-1-carboxylate (3k):>

\
Boc White solid, 35.2 mg, 95% yield, 91% ee; m.p. 102 — 103 °C. [a]?’p =+ 18.0° (¢ =

0.79, CHCl;). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALCEL OD-H,
254 nm, 20:1 hexane/iPrOH, 0.5 mL /min): t (major) = 24.88 min, tz (minor) = 26.93 min. 'H NMR
(300 MHz, CDCl;): 6 = 7.62 (d, J= 8.0 Hz, 1H), 7.29 — 7.20 (m, 1H), 7.19 — 7.08 (m, 2H), 6.86 — 6.69
(m, 4H), 3.98 (d, J= 6.7 Hz, 1H), 3.86 (d, /= 11.0 Hz, 1H), 3.13 (dd, J=35.9, 13.3 Hz, 2H), 2.66 (br s,
1H), 1.56 (s, 9H). 3C NMR (75 MHz, CDCls): & = 178.05, 162.03 (d, J = 245.1 Hz), 148.78, 140.29,
131.64 (d, J = 8.0 Hz), 130.68 (d, J = 3.3 Hz), 128.96, 128.00, 124.53, 123.68, 115.27, 11491 (d, J =
21.2 Hz), 84.68, 66.56, 56.40, 39.42, 28.22. 9F NMR (282 MHz, CDCl;): 6 = -116.26 — -116.47 (m).
HRMS (ESI): Caled. for C, H,,FNO,Na ([M+Na]*) 394.1425; found 394.1426.

(S)-tert-butyl-5-fluoro-3-(4-fluorobenzyl)-3-(hydroxymethyl)-2-oxoindoline-1-carboxylate (31):
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White solid, 37.4 mg, 96% yield, 70% ee; m.p. 104 — 105 °C. [a]*’p = + 15.2°

(¢ = 1.18, CHC]l,). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 6.43 min, tz (minor) = 7.12 min. 'H NMR (300
MHz, CDCl;): 6 = 7.59 (dd, J= 8.8, 4.8 Hz, 1H), 7.00 — 6.87 (m, 2H), 6.87 — 6.69 (m, 4H), 4.00 (d, /=
10.7 Hz, 1H), 3.88 (d, /= 11.0 Hz, 1H), 3.11 (dd, J= 39.0, 13.3 Hz, 2H), 2.77 (br s, 1H), 1.54 (s, 9H).
3C NMR (75 MHz, CDCl;): 8 = 177.52, 162.09 (d, J = 245.5 Hz), 159.96 (d, J = 243.9 Hz), 148.68,
136.19 (d, J=2.3 Hz), 131.55 (d, /= 8.0 Hz), 130.32 (d, /= 3.3 Hz), 130.18 (d, /= 8.1 Hz), 116.56 (d,
J =179 Hz), 115.35 (d, J = 24.1 Hz), 115.05 (d, J = 21.3 Hz), 111.30 (d, J = 24.4 Hz), 84.87, 66.46,
56.94, 39.47, 28.18. ’F NMR (282 MHz, CDCl;): 6 = -115.94 — -116.11 (m), -117.84 — -117.99 (m).
IR (KBr): 3490, 3075, 3012, 2941, 2880, 1777, 1702, 1606, 1512, 1486, 1476, 1463, 1456, 1397, 1385,
1369, 1307, 1249, 1224, 1153, 1076, 1048, 953, 936, 903, 864, 840, 765, 719, 659, 611, 567, 547 cm’!.
HRMS (ESI): Caled. for C, H,F;NO4Na ([M+Na]*) 412.1331; found 412.1331.

(S)-tert-butyl-7-fluoro-3-(4-fluorobenzyl)-3-(hydroxymethyl)-2-oxoindoline-1-carboxylate (3m):

White solid, 35.0 mg, 90% yield, 41% ee; m.p. 103 — 104 °C. [a]*’p =+ 2.8° (¢ =
1.06, CHCIs). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 9.14 min, tz (minor) = 7.93 min. 'H NMR (300
MHz, CDCl3): 6 =7.20 — 7.10 (m, 1H), 7.08 — 6.94 (m, 2H), 6.82 — 6.69 (m, 4H), 4.03 (d, /= 11.1 Hz,
1H), 3.90 (d, J=11.1 Hz, 1H), 3.13 (dd, J = 46.7, 13.2 Hz, 2H), 2.78 (br s, 1H), 1.45 (s, 9H). *C NMR
(75 MHz, CDCl;): 6 = 177.13, 162.10 (d, J = 245.2 Hz), 148.82 (d, J = 251.5 Hz), 146.94, 131.71 (d, J
=1.9 Hz), 131.45 (d, /= 8.0 Hz), 130.31 (d, /= 3.2 Hz), 127.28 (d, /= 9.3 Hz), 125.68 (d, /= 7.0 Hz),
119.51 (d, J = 3.5 Hz), 117.17 (d, J = 20.7 Hz), 115.05 (d, J = 21.2 Hz), 84.97, 66.39, 57.76, 39.65,
27.68. F NMR (282 MHz, CDCl;): 8 = -116.11 — -116.28 (m), -119.77 (dd, J = 11.1, 4.3 Hz). IR
(KBr): 3508, 3042, 2984, 2935, 1785, 1710, 1628, 1601, 1509, 1488, 1473, 1393, 1369, 1357, 1303,
1271, 1250, 1221, 1189, 1161, 1148, 1073, 959, 909, 843, 791, 762, 748, 732, 710, 699, 650, 608, 586,
560 cm!. HRMS (ESI): Calcd. for C,HyF,NO4Na ([M+Na]*™) 412.1331; found 412.1333.

(S)-tert—butyl-7-fluoro-3-(hydroxymethyl)-3-(4-methylbenzyl) -2-oxoindoline-1-carboxylate (3n):
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Me

White solid, 34.3 mg, 89% yield, 81% ee; m.p. 112 — 113 °C. [a]*%p =+ 13.6° (¢ =
0.93, CHCIs). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 9.24 min, tz (minor) = 7.44 min. 'H NMR (300
MHz, CDCl3): 6 = 7.19 — 7.08 (m, 1H), 7.05 — 6.93 (m, 2H), 6.88 (d, J= 7.8 Hz, 2H), 6.73 (d, /= 8.0
Hz, 2H), 4.04 (d, J=11.1 Hz, 1H), 3.89 (d, /= 11.1 Hz, 1H), 3.12 (dd, /= 36.3, 13.2 Hz, 2H), 2.75 (br
s, 1H), 2.21 (s, 3H), 1.46 (s, 9H). 3C NMR (75 MHz, CDCl;): 6 = 177.41, 148.84 (d, J = 251.3 Hz),
147.06, 136.56, 132.02 (d, J = 1.9 Hz), 131.45, 129.87, 128.93, 127.27 (d, J = 9.3 Hz), 125.55 (d, J =
7.0 Hz), 119.64 (d, J = 3.5 Hz), 117.01 (d, J = 20.7 Hz), 84.69, 66.56, 57.74, 40.05, 27.72, 21.25. 1°F
NMR (282 MHz, CDCl;): 6 = -119.74 (dd, J=11.1, 4.3 Hz). IR (KBr): 3494, 2982, 2935, 2876, 1789,
1714, 1624, 1596, 1515, 1486, 1465, 1395, 1369, 1355, 1305, 1291, 1278, 1250, 1189, 1146, 1072,
1004, 957, 908, 843, 825, 784, 752, 730, 714, 692, 653, 608, 585, 561, 536 cm™!. HRMS (ESI): Calcd.
for Co,H,4sFNOyNa ([M+Na]*) 408.1582; found 408.1581.

(S)-tert-butyl-3-benzyl-7-fluoro-3-(hydroxymethyl)-2-oxoindoline-1-carboxylate (30):

White solid, 33.8 mg, 91% yield, 67% ee; m.p. 99 — 100 °C. [a]*’p = + 10.4° (¢ =
1.05, CHCI). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tg (major) = 10.58 min, tg (minor) = 8.00 min. 'H NMR (300
MHz, CDCl;): 6 = 7.18 — 7.04 (m, 4H), 7.04 — 6.94 (m, 2H), 6.91 — 6.81 (m, 2H), 4.05 (d, /= 11.0 Hz,
1H), 3.91 (d,J=11.1 Hz, 1H), 3.17 (dd, J = 41.6, 13.1 Hz, 2H), 2.61 (br s, 1H), 1.47 (s, 9H). *C NMR
(75 MHz, CDCl3): 6 = 177.32, 148.82 (d, J=251.4 Hz), 147.02, 134.57, 131.79 (d, J = 2.0 Hz), 130.01,
128.23, 127.26 (d, J = 9.3 Hz), 127.20, 125.56 (d, J = 6.9 Hz), 119.59 (d, J = 3.5 Hz), 117.11 (d, J =
20.7 Hz), 84.85, 66.57, 57.53, 40.39, 27.76. '°F NMR (282 MHz, CDCl;): 6 = -119.72 (dd, J = 11.4,
4.3 Hz). IR (KBr): 3513, 3030, 2983, 2932, 2873, 1784, 1751, 1712, 1626, 1600, 1488, 1455, 1370,
1355, 1297, 1264, 1248, 1195, 1145, 1071, 958, 919, 844, 791, 733, 701, 646, 609, 586, 560 cm!.
HRMS (ESI): Caled. for C, H,,FNO,Na ([M+Na]*) 394.1425; found 394.1427.

(S)-tert-butyl-3-(hydroxymethyl)-3-methyl-2-oxoindoline-1-carboxylate (3p):°
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White solid, 25.5 mg, 92% yield, 86% ee; m.p. 82 — 83 °C. [a]*p = - 7.6° (¢ = 0.85,

CHC1s). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AS-H, 254 nm,
9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 6.79 min, t (minor) = 6.20 min. 'H NMR (300 MHz,
CDCly): 6 =7.81(d, J=8.1 Hz, 1H), 7.28 (t, /J=7.6 Hz, 1H), 7.23 — 7.09 (m, 2H), 3.90 — 3.77 (m, 1H),
3.71 (d, J=10.7 Hz, 1H), 2.73 (br s, 1H), 1.60 (s, 9H), 1.35 (s, 3H). 13C NMR (75 MHz, CDCl3): § =
178.92, 149.37, 139.80, 131.03, 128.67, 124.85, 122.95, 115.33, 84.73, 68.24, 50.97, 28.29, 20.07.
HRMS (ESI): Calcd. for C;sH;oNO,Na ([M+Na]*) 300.1206; found 300.1208.

(S)-tert-butyl-3-(hydroxymethyl)-2-oxo-3-propylindoline-1-carboxylate (3q):’

Viscous, 26.6 mg, 87% yield, 74% ee;. [0]*’p = + 6.2° (¢ = 1.00, CHCly).
Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AS-H, 254 nm, 9:1
hexane/iPrOH, 1.0 mL /min): t; (major) = 6.46 min, ty (minor) = 5.20 min. 'H NMR (300 MHz,
CDCl3): 6 =7.81 (d, J= 8.1 Hz, 1H), 7.33 — 7.24 (m, 1H), 7.21 — 7.10 (m, 2H), 3.84 (d, J = 10.6 Hz,
1H), 3.72 (d, J = 10.8 Hz, 1H), 2.50 (br s, 1H), 1.99 — 1.83 (m, 1H), 1.75 — 1.61 (m, 1H), 1.60 (s, 9H),
1.11 = 0.96 (m, 1H), 0.95 — 0.82 (m, 1H), 0.76 (t, J = 7.1 Hz, 3H). 3C NMR (75 MHz, CDCl;): 4 =
178.53, 149.27, 140.55, 129.43, 128.60, 124.77, 123.03, 115.23, 84.65, 67.98, 55.81, 36.31, 28.30,
17.56, 14.36. HRMS (ESI): Calcd. for C;;H,3NO,Na ([M+Na]*) 328.1519; found 328.1521.

(S)-tert-butyl-3-(hydroxymethyl)-3-isobutyl-2-oxoindoline-1-carboxylate (3r):

Boc White solid, 25.9 mg, 81% yield, 65% ee; m.p. 76 — 77 °C. [a]*°p = - 0.4° (¢ = 0.86,
CHC1s). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AS-H, 254 nm,
9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 5.52 min, tz (minor) = 4.96 min. 'H NMR (300 MHz,
CDCl3): 6 =7.84 (d, J=8.1 Hz, 1H), 7.36 — 7.27 (m, 1H), 7.24 — 7.14 (m, 2H), 3.79 (d, /= 7.9 Hz, 1H),
3.66 (d, J=10.6 Hz, 1H), 2.53 (br s, 1H), 1.95 (dd, J = 14.0, 8.2 Hz, 1H), 1.76 (dd, J = 14.0, 5.3 Hz,
1H), 1.63 (s, 9H), 1.44 — 1.27 (m, 1H), 0.67 (t, J = 7.0 Hz, 6H). 13C NMR (75 MHz, CDCl;): § =
178.65, 149.33, 140.43, 129.28, 128.61, 124.65, 123.47, 115.29, 84.61, 69.43, 55.19, 42.06, 28.30,
25.15, 24.30, 23.05. IR (KBr): 3476, 3129, 3051, 2975, 2946, 2921, 2894, 2872, 1782, 1705, 1609,
1477, 1462, 1396, 1372, 1356, 1315, 1293, 1254, 1239, 1151, 1090, 1073, 1050, 944, 844, 756, 677,
601, 558, 502 cm!. HRMS (ESI): Calcd. for C;sH,sNO,Na ([M+Na]*) 342.1676; found 342.1677.
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(S)-tert-butyl-3-(hydroxymethyl)-2-oxo-3-phenylindoline-1-carboxylate (3s):3

White solid, 32.6 mg, 96% yield, 30% ee; m.p. 108 — 109 °C. [0]®p = - 21.6° (¢ =
1.09, CHCIs). Enantiomeric excess was determined by chiral HPLC analysis (CHIRALPAK AD-H,
254 nm, 9:1 hexane/iPrOH, 1.0 mL /min): tz (major) = 6.97 min, tz (minor) = 8.52 min. 'H NMR (300
MHz, CDCl;3): 6 =7.97 (d, J = 8.1 Hz, 1H), 7.47 — 7.21 (m, 8H), 4.46 (d,J=10.9 Hz, 1H), 4.18 (d, J =
10.9 Hz, 1H), 2.07 (br s, 1H), 1.62 (s, 9H). 1*C NMR (75 MHz, CDCl;): 6 = 176.14, 149.36, 140.76,
136.70, 129.23, 129.08, 128.92, 128.30, 127.57, 125.16, 124.89, 115.71, 84.85, 67.96, 59.31, 28.30.
HRMS (ESI): Caled. for C,0H, NOyNa ([M+Na]*) 362.1363; found 362.1364.
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5. HPLC Spectra for 3 (a-s).
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Chromatogram
& GaoX 20156-OH #180 [manipulated]

3-Bn OD-H Rac S/1 1.0mL/min

UV_VIS_1 WVL:254 nm

700
§00 1-6.562
500 2-7.337
= 400
-
£
8 300]
2
2
= 200 +
100 -
o 1 }
-100 - T T T T T T T T T
0.00 1.25 2.50 3.75 5.00 6.25 7.50 875 10.00 11256 12.00
Time [min]
Integration R I
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Yo Yo mg/l
n.a. toluene n.a. n.a. n.a. n.a. n.a. n.a.
il 6.562 121.369 577.717 50.03 53.33 n.a.
2 | 7.337 121.239 505.622 49.97 46.67 n.a.
Total: 242.607 1083.339 100.00 100.00
|[Chromatogram
1600 - [ GacX 2015-OH #178 [manipulated] 3-Bn OD-H Chiral /1 1.0mL/min UV_VIS_1 WVL:.254 nm
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3 2-7.387
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0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.26 12.02
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU %o % mg/l
n.a. toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6527 318.764 1487 125 ©7.01 97.16 na.
2 7.387 9.810 43 424 2.99 2.84 n.a.
Total: 328.574 1530.549 100.00 100.00
Chromatogram
1800 - (3 ©aoX 2015-OH #1789 [manipulated] 3-Bn (D)tBuCat OD-H Chiral 9/1_1.0mL/min UV_VIS_1 WVL:254 nm
2-7.280
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11 -6.qo8
I EE——— | .
0+ T i
-200 - T T T T T T T T T
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.26 12.00
Time [min]
Integration R I
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU Yo Yo mg/l
n toluene n.a. n.a. n.a. n.a. n.a. n.a.
il 6.608 9.368 47 640 2.39 3.02 na.
2 | 7.280 383.062 1528.352 97.61 96.98 n.a.
Total: 392.430 1575.992 100.00 100.00

Me

\\\\

\
Boc

3b
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Chromatogram

%] GaoX 2015-OH #164 [manipulated]

5-Me AD-H Rac 9/1 1.0mL/min

500 UV_VIS_1 WVL:254 nm
750 -
625 -
2 500
E
3
5 3754
g
=]
<<
250 4
125
04
-1 DO - r T T T T T J
0.0 20 4.0 6.0 8.0 10.0 12.0 12.5
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
1 6.767 171.457 778.966 50.09 53.92 n.a.
2 7.745 170.826 665.670 49.91 46.08 n.a.
Total: 342.283 1444.635 100.00 100.00
Chromatogram
1400 - 7 GaoX 2015-OH #165 [manipulated] 5-Me AD-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
4 2-7.728
1200 1
1000 4
= 800
2 ]
E
p .
2 600
_té! 4
g .
E 4
< 400
200 ]
| 1 -6.77
0+ 1' T
-200 : T T T T T T T T
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.50
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6.770 12.286 57.779 3.41 4.33 n.a.
2 7.728 347.527 1276.253 96.59 95.67 n.a.
Total: 359.812 1334,032 100.00 100.00
2
MeO 3 OH
O
N
\
Boc 3¢
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Chromatogram

% GaoX 2015-OH #158 [manipulated]

5-OMe AD-H Rac 9/1 1.0mL/min

1400 UV_VIS_1 WVL:254 nm
1200 1-10.240
1000 12 - 11.997
= 800
<<
E
Lo
2 600
8
2
=]
< 4004
200
04 1
—ZGD » T T T T T T T T 1
0.0 20 4.0 6.0 8.0 100 12.0 14.0 16.0 18.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene na. n.a. n.a. n.a. n.a. n.a.
1 10.240 396.242 1148.056 50.31 54.75 n.a.
2 11.997 391.423 949.005 49.69 45.25 n.a.
Total: 787.665 2097.061 100.00 100.00
Chromatogram
1600 - % GaoX 2015-OH #157 [manipulated)] 5-OMe AD-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
1400 2-11.970
1200
1000
=)
4
£ 8004
3]
=
a8
£ 600
a8
<
400 4
200+
\1-10.283
0 . |' T
-200 % T T T T T T T
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. [toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 10.283 19.771 59.961 Sl 4.10 n.a.
2 11.970 611.427 1401.549 96.87 95.90 n.a.
Total: 631.198 1461.509 100.00 100.00
Me
2
a OH
0]
N
\
Boc 3d
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Chromatogram

700 - %) GaoX 2015-OH #167 [manipulated] p-Me AS-H Rac 9/1 1.0mL/min Uv_VIS_1 WVL:254 nm
11-7.672
600 4
500 -
= 4004 \2-9.543
<<
E
@
2 300
£
2
=]
< 200
100
0 AS 1 ; 1
-1 DO - r T T T T T T 1
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 7.672 216.418 640.459 49.85 62.94 n.a.
2 9.543 217.750 377.190 50.15 37.06 n.a.
Total: 434.169 1017.649 100.00 100.00
Chromatogram
700 - 3 GaoX 2015-OH #166 [manipulated] p-Me AS-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
12-9.513
600 4
500
= 400
<C
E
§ 300
2
2
<< 200
1004
\1-7.783
M N
0 : — T
71 00 - r T T T T T T 1
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 7.783 12.540 39.315 331 576 n.a.
2 9.513 366.223 643.270 96.69 94.24 na.
Total: 378.764 682.585 100.00 100.00
OMe
~Z
.. /~OH
O
N
\
Boc 3e
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Chromatogram

% GaoX 2015-OH #169 [manipulated]

p-OMe AS-H Rac 9/1 1.0mL/min

UV_VIS_1 WVL:254 nm

220
200 11-12.337
1754
1505 12 - 13.882
3 125
E
(0]
€ 1004
£
Q
ﬁ 75
504
254
0 I
-20 T T T T T T T T T
0.0 2.0 4.0 8.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/|
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 12.337 112.387 193.442 49.97 56.19 n.a.
2 13.882 112.517 150.799 50.03 43.81 n.a.
Total: 224,904 344.242 100.00 100.00
Chromatogram
450 7 GaoX 2015-OH #168 [manipulated)] p-OMe AS-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
12-13678
400
300
=
=<
£
@
9 200
3
S
8
<
100+
i1-14.418
04 - MM A N~ T T
-50 T T T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 12.418 14.995 26.121 4.13 5.97 n.a.
2 13.678 347.949 411.138 95.87 94.03 n.a.
Total: 362.944 437.259 100.00 100.00
F
-
O
N
\
Boc 3f
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Chromatogram

% GaoX 2015-OH #181 [manipulated]

p-F-5-Me OD-H Rac 9/1 0.5mL/min

UV_VIS_1 WVL 254 nm

2000
1750 ] 1-13.237
1500 12-13.882
1250
g
<T
£ 1000
[
2
]
S 7504
2
<<
5004
250
o] : T
-200- T T T T T T T
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
1 13.237 615.506 1739.032 50.14 53.75 n.a.
2 13.882 612.071 1496.405 49.86 46.25 n.a.
Total: 1227.576 3235.437 100.00 100.00
Chromatogram
2500 - 7 GaoX 2015-OH #182 [manipulated] p-F-5-Me OD-H Chiral 9/1 0.5mL/min UV_VIS_1 WVL:254 nm
3000 ] 2-13.780
25004
= 2000 A
<C
E
£ 1500
2
2
<< 1000+
500
- 13.842
04 T
-500 - r T T T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
il 13.342 62.108 219.246 4.86 6.79 n.a.
2 13.780 1215474 3008.503 9514 93.21 na.
Total: 1277.582 3227.749 100.00 100.00
F
2
MeO 3 OH
0]
N
\
Boc
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Chromatogram

3 GaoX 2015-OH #171 [manipulated]

p-F-5-OMe AS-H Rac 9/1 1.0mL/min

UV_VIS_1 WVL:254 nm

1000
875 \1-12.975
12 - 14.703
750 -
625 -
=
<C
E 500
3
2
5 3754
2
<
250 4
1254
ol A |
-100- T 1) T T T T T T T
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 12.975 699.015 867.960 49.97 53.13 n.a.
2 14.703 699.856 765.834 50.03 46.87 n.a.
Total: 1398.871 1633.794 100.00 100.00
Chromatogram
1100 7 GaoX 2015-OH #170 [manipulated] p-F-5-OMe AS-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
1000 4 1 1-12.908
875
750 4
2 625
E
@
2 5004
3
g
g 375
250
1254
12 - 14.930
0d R | PR ~ I\ + .
_100_ r T T T T T T 1
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 12.908 798.348 970.658 95.97 95.60 n.a.
2 14.930 33.513 44.668 4.03 4.40 n.a.
Total: 831.861 1015.327 100.00 100.00
Me
=
F % OH
O
N
\
Boc 3h
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Chromatogram

550

7 GaoX 2015-OH #130 [manipulated]

p-Me-5-F Rac AD-H 9/1 1.0mL/min

UV_VIS_1 WVL:254 nm

S23

500+ |1-6.158
12-7.217
4004
2
5300-
g
2
& 200
9
=4
1004
o . T T
750 r T T T T T T T T T n
0.00 1.25 2.50 3.75 5.00 6.25 7.50 875 10.00 1125 12.04
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6.158 110.839 482.612 50.17 54.34 n.a.
2 E2in 110.071 405.593 49.83 45.66 na.
Total: 220.910 888.205 100.00 100.00
Chromatogram
1400 4 % GaoX 2015-OH #162 [manipulated) p-Me-5-F AD-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
|1-6.083
1200 4
1000 -
= 800+
=
E
@
S 600
£
Q
2
< 4004
200 -
|2 -7.207
04 T T
-206- T T T T T T T T T
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.00
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/|
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6.083 299.913 1293.785 94.40 95.06 n.a.
2 7.207 17.794 67.305 5.60 4.94 n.a.
Total: 317.707 1361.090 100.00 100.00
OMe
~Z
F Z OH
0]
N
\
Boc 3i



Chromatogram

% GaoX 2015-OH #131 [manipulated]

e p-OMe-5-F Rac AD-H 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
1-8.103
400
— 3004
pom |
P4
E
@
2
5 2004
[=]
i
<
1004
o]
750 r T T T T T T T )
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 15.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 8.103 136.042 444.196 49.85 54.59 n.a.
2 9.350 136.864 369.490 50.15 45.41 n.a.
Total: 272.906 813.686 100.00 100.00

Chromatogram

1200 - 2] GaoX 2015-OH #163 [manipulated]

p-OMe-5-F AD-H Chiral 9/1 1.0mL/min

S24

UV_VIS_1 WVL:254 nm
11-8.023
1000
800
=
T 600
g
8
S 400
£
<
200 1
12-9.373
0+ ) T T
-200 - r T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 15.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
il 8.023 341.635 1069.751 95.80 96.06 n.a.
2 9.373 14984 43.919 4.20 3.94 na.
Total: 356.619 1113.670 100.00 100.00
2
F % OH
0]
N
\
Boc



Chromatogram

700 - 3 GaoX 2015-OH #156 [manipulated]

5-F AD-H Rac 9/1 0.8mL/min

UV_VIS_1 WVL:254 nm
1-8138
600 4
2-8918
5004
= 4004
<C
E
§ 3004
8
<< 200
100 4
04
71 00 - r T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 8.138 156.576 614.654 49.74 53.16 n.a.
2 8.918 158.223 541.678 50.26 46.84 na.
Total: 314.799 1156.332 100.00 100.00
Chromatogram
1600 - 7 GaoX 2015-OH #155 [manipulated)] 5-F AD-H Chiral 9/1 0.8mL/min UV_VIS_1 WVL:254 nm
12 - 8.980
1400 4
1200
1000 -
=
=<
E, 8004
@
2
3
£ 6004
8
<
400
200
1-8
o VAN
-206- T T T T T T T!
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.1
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 8.147 26.463 115.987 4.97 7.53 n.a.
2 8.980 505.609 1424.961 95.03 92.47 n.a.
Total: 532.072 1540.948 100.00 100.00
F
-
% OH
O
N
\
Boc 3k
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Chromatogram

7% GaoX 2015-OH #183 [manipulated]

p-F OD-H Rac 20/1 0.5mL/min

oy UV_VIS_1 WVL:254 nm
| 1-24.992
12 - 26.500
500 -
4004
=)
T 3004
g
8
5 200
£
<
1004
04 | W ] |
-100 - r T T T T T T T 1
0.0 5.0 10.0 15.0 20.0 25.0 30.0 36.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 24.992 409.198 560.544 49.92 51579 n.a.
2 26.500 410.475 521.776 50.08 48.21 na.
Total: 819.674 1082.320 100.00 100.00
Chromatogram
000 - %] GaoX 2015-OH #184 [manipulated)] p-F OD-H Chiral 20/1 0.5mL/min UV_VIS_1 WVL:254 nm
] \1-24.883
750 4
625
2 500
E
g
& 3754
S
2
<<
250
125
12 - 26.930
0] M T
-100- r T T T T T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 36.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
il 24.883 677.293 832.163 95.66 95.31 n.a.
2 26.930 30.752 40.944 4.34 4.69 na.
Total: 708,045 873,107 100,00 100.00
F
-
F ~ OH
O
N
\
Boc 31
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Chromatogram

7 GaoX 2015-OH #126 [manipulated]

p-F-5-F Rac AD-H 9/1 1.0mL/min

UV_VIS_1 WVL:254 nm

550

5004

400 4
7]
5300-
g
£
& 200
£
<

100

o) [}
-50 r T T T T T T T T T 1
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.03
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l

na. |toluene n.a. n.a. n.a. n.a. n.a. na.
1 6.385 118.050 480.191 49.55 51.11 n.a.
2 7.077 120171 459.315 50.45 48.89 na.
Total: 238.221 939.506 100.00 100.00

Chromatogram

1400 - % GaoX 2015-OH #160 [manipulated]

p-F-5-F AD-H Chiral 9/1 1.0mL/min

UV_VIS_1 WVL:254 nm

1200 A

1000

[o:]

o

=]
1

Absorbance [mAU]
]
S
=]

400 4
200 4
04
-200-1 - : - - = - - > - .
0.00 1.25 2.50 375 5.00 6.25 7.50 8.75 10.00 1125 12.00
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/|
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6.438 312.029 1166.270 85.06 84.63 n.a.
2 7.127 54.792 211.797 14.94 16.37 n.a.
Total: 366.821 1378.066 100.00 100.00
F
~
~, OH
0]
N
\
F Boc 3m
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Chromatogram

7 GaoX 2015-OH #125 [manipulated)]

p-F-7-F Rac AD-H 9/1 1.0mL/min

UV_VIS_1 WVL.254 nm

160
\1-7.985
140
|2 - 9.092
1204
100
=
<C
E. 804
g
8
S 60
28
<
40
20
0 1 - T
720 r T T T T T T T n
0.0 2.0 40 6.0 8.0 10.0 12.0 14.0 15.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 7.985 40.718 144.884 49.70 53.40 n.a.
2 9.092 41.203 126.417 50.30 46.60 na.
Total: 81.921 271.301 100.00 100.00

Chromatogram

3 GaoX 2015-OH #1539 [manipulated]

p-F-7-F AD-H Chiral 9/1 1.0mL/min

UV_VIS_1 WVL:254 nm

500
2-9.145

400+
— 300
-
<
E
@
2
8 2004
o
28
<

100 -

ol N
-501 - - - - - : - !
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 15.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/|
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 7.935 59.627 227.875 29.28 33.22 n.a.
2 9.145 143.986 458.171 70.72 66.78 n.a.
Total: 203.613 686.047 100.00 100.00
Me
~
~, OH
@)
N
B
oC
F 3n
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Chromatogram
180 % GaoX 2015-OH #129 [manipulated] p-Me-7-F Rac AD-H 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
] |1-7.568
150+
12 - 9.457
1254
=2 100
E
8
& 754
S
2
<<
50+
254
0 1
-20 T T T T T T T
0.0 20 4.0 6.0 8.0 10.0 12.0 14.0
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 7.568 47.785 171.621 50.09 55.60 n.a.
2 9.457 47.615 137.077 49.91 44.40 n.a.
Total: 95.400 308.697 100.00 100.00
Chromatogram
500 - % GaoX 2015-OH #161 [manipulated] p-Me-7-F AD-H Chiral 9/1 1.0mL/min Uv_VIS_1 WVL:254 nm
2-9.245
500
400 +
=)
£ 3004
3
g
S 200+
=
=<
1004 11-7.443
ol 1 . 1 |
-100- T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 13.9
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
1 7.443 16.831 70.581 9.14 12.15 n.a.
2 9.245 167.338 510.204 90.86 87.85 na.
Total: 184.169 580.785 100.00 100.00
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Chromatogram

7 GaoX 2015-OH #154 [manipulated]

Absorbance [mAU]
N
o
i

300 7-F AD-H Rac 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
\1-7.995
250
12 - 10.610
200
=
£ 150
g
8
S 100
£
<
50
0] ' I
-50 r T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 15.6
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
il 7.995 74.105 276.548 49.97 57.70 n.a.
2 10.610 74.195 202.710 50.03 4230 na.
Total: 148.300 479.258 100.00 100.00
Chromatogram
450 7 GaoX 2015-OH #153 [manipulated] 7-F AD-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
|2 - 10.580
400
3004

|1-8.003
100
o AN 2 ] . L "
_50 r T T T T T T T 1
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 15.6
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 8.003 30.680 119.902 16.23 22.09 n.a.
2 10.580 158.374 422.938 83.77 77.91 n.a.
Total: 189.054 542.840 100.00 100.00
Me
% OH
O
N
\
Boc 3p
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Chromatogram

7 GaoX 2015-OH #176 [manipulated]

1200 - 3-Me AS-H Rac 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
|1-6.185
1000
12 - 6.862
800
=
T 600
g
2
-‘g 400
<
200 1
04 l lI T
-200 - r T T T T T T T n
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.02
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
1 6.185 199.524 1021.405 49.88 55.53 n.a.
2 6.862 200.444 817.924 50.12 44 47 na.
Total: 399.967 1839.329 100.00 100.00
Chromatogram
1400 - % GaoX 2015-OH #177 [manipulated] 3-Me AS-H Chiral 9/1 1.0mL/min UV_VIS_1WVL:254 nm
12-6.798
1200
1000
= 800
<T
E
[
2 600
£
o
2
< 4004
200 4 \1-6.2p3
o] S ! i T
-200- T T T T T T T T T
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. na.
1 6.203 26.853 140.382 7.02 9.61 n.a.
2 6.798 355.669 1321.004 92.98 90.39 na.
Total: 382.522 1461.386 100.00 100.00
2
~, OH
@)
N
\
Boc

3q
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Chromatogram

7 GaoX 2015-OH #174 [manipulated]

3-nPr AS-H Rac 9/1 1.0mL/min

3r

S

32

700 - UV_VIS_1 WVL:254 nm
1-5.213
600 4
500 -
12 -6.562
= 400
<C
E
g 300
2
2
<< 200
100
] ! :
-100 - T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.02
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 5.213 107.959 654.153 49.70 60.03 n.a.
2 6.562 109.269 435.562 50.30 39.97 na.
Total: 217.227 1089.714 100.00 100.00
Chromatogram
1400 - 7 GaoX 2015-OH #175 [manipulated] 3-nPr AS-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
12 - 6.465
1200 +
1000 A
= 800+
<C
E
g 600
2
2
< 4004
11-5.205
200
0+ L T T
-200 - r T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 5.205 48.848 304.571 12.66 19.90 n.a.
2 6.465 336.866 1225 922 87.34 80.10 na.
Total: 385.713 1530.493 100.00 100.00
2
3 OH
@)
N
\
Boc



Chromatogram

% GaoX 2015-OH #173 [manipulated)

1800 3-iBu AS-H Rac 9/1 1.0mL/min UV VIS 1 WVL:254 nm
|1 -4.940
1500
1250 12-5.515
= 1000
E
3
_:_E 7504
7
=0
<<
500
250 4
04 1 I T
-200 - r T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
Time [min]
Integration Results
No. |Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
n.a. |toluene n.a. na. n.a. n.a. n.a. na.
1 4.940 258.661 1539.836 49.90 55.75 n.a.
2 5.515 259.739 1222 120 50.10 44.25 na.
Total: 518.400 2761.955 100.00 100.00

Chromatogram

7 GaoX 2015-OH #172 [manipulated]

1200 - 3-iBu AS-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
|2 - 5.520
1000 4
800
=
T 600+
‘o
2
3
S 400+
=}
< 11 - 4.9
200 4
0 1
-200- T T T T T T T T M
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.02
Time [min]
Integration Results
No Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 4.963 45.149 278.121 47315 21.03 n.a.
2 5.520 218.039 1044.662 82.85 78.97 n.a.
Total: 263.188 1322.783 100.00 100.00
2
% OH
O
N
\
Boc 34
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[Chromatogram

7 GaoX 2015-OH #185 [manipulated]

7004 3-Ph AD-H Rac 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
1-6.968
600
|2 -8.508
500 -
= 400+
I
E
@
2 300
(]
2
2
<< 200
100
o] J‘/LN 1 + .
-1 00 - T T T T T T T T T
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.02
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % % mg/l
na. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6.968 151.239 647.535 50.00 55.71 n.a.
2 8.508 151.246 514.772 50.00 44.29 n.a.
Total: 302.485 1162.306 100.00 100.00

Chromatogram

% GaoX 2015-OH #186 [manipulated]

900 - 3-Ph AD-H Chiral 9/1 1.0mL/min UV_VIS_1 WVL:254 nm
750 -
625
2 500
E
g
s 375
(=]
2
<
250 4
125
04 1
71 00 - r T T T T T T T T T 1
0.00 1.25 2.50 3.75 5.00 6.25 7.50 8.75 10.00 11.25 12.00
Time [min]
Integration Results
No. Peak Name Retention Time Area Height Relative Area Relative Height Amount
min mAU*min mAU % %o mg/|
n.a. |toluene n.a. n.a. n.a. n.a. n.a. n.a.
1 6.973 181.809 778.088 65.42 69.90 n.a.
2 8.523 96.093 335.112 34.58 30.10 n.a.
Total: 277.902 1113.201 100.00 100.00

6. NMR Spectra for 3(a-s), 7(a, b), 8(a, b), 9(a, b) and 4(f, i).
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