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I. General information

'H NMR and "*C NMR spectra were recorded on a 400 MHz spectrometer. Chemical shifts of
protons are reported in parts per million downfield from tetramethylsilane. Chemical shifts of
carbon are referenced to the carbon resonances of the solvent (CDCI3: d 77.0). Peaks are labeled
as single (s), broad singlet (br), doublet (d), triplet (t), double doublet (dd), multiplet (m). Melting
points were determined with a commercially available melting point apparatus. The IR spectra
were recorded as thin films with KBr and reported in wavenumbers (cm'l). High-resolution mass
spectra (HRMS) were acquired using an electron spray ionization time-offflight (ESI-TOF) mass
spectrometer in positive mode. All reagents were used without further purification as received
from commercial suppliers unless otherwise noted. All solvents were dried and distilled prior to
use according to the standard protocols. 2-Tosylmethylphenols 2a-2m were prepared according to

the reported procedure.[l]

I1. Synthetic procedures of products 3-6

(1) General procedure for the addition of t-butyl nitroacetate to 0-QMs: To a solution of
2-tosylmethylphenol 2 (0.20 mmol) and catalyst 1a (0.02 mmol) in CHCl; (2.5 mL) was added
t-butyl nitroacetate (0.40 mmol) and 5% aqueous NaHCO; (16.8 mL). The reaction mixture was
stirred at rt for 72 h and then was extracted with CH,Cl, (15 mL x 3). The combined organic
layers were washed with brine (50 mL) and dried over anhydrous Na,SO4. The solvent was
removed under vacuum. The residue was purified by flash column chromatography (petroleum
ether/ethyl acetate =10:1) to give the product 3.

(2) General synthetic procedure of 5:1*! To a stirred solution of 3 (1.58 mmol) in CH,Cl,
(30 mL) was added trifluoroacetic acid (4.8 mL). The reaction mixture was refluxed for 3 h. The
solvent was evaporated under the reduced pressure. The residue was purified by flash
chromatography over silica gel (petroleum ether/ethylacetate = 20:1) to give 5.

(3) General synthetic procedure of 4:*) To a 10 mL round flask was added a solution of
NaOH (30.0 mg, 0.75 mmol) in water (10 mL). A solution of 5 (0.15 mmol) in 1 mL THF was
added at 0°C. The resulting orange solution was stirred at 0°C for 45 min. The solution was
acidified to pH = 4.0 by adding aqueous 1.5 M H,SO,. The solution was saturated with NaCl and
extracted with ethyl acetate (10 mL x 2). The combined organic layers were dried over anhydrous
Na,SO; and evaporated under reduced pressure. The residue was purified by column
chromatography over silica gel (petroleum ether/ethyl acetate = 10:1) to give 4.

(4) General synthetic procedure of 6: To a solution of 4 (0.2 mmol) in MeOH/CH,Cl, (1:1,
20 mL) was added 10 wt% Pd/C (28 mg). The mixture was stirred with a hydrogen balloon for 3 h
at room temperature. After the filtration over celite, the filtrate was concentrated under vacuum to
afford the amine intermediate as a colorless oil. The oil was dissolved in CH,Cl, (10 mL) under an
ice bath. After triethylamine (22.3 mg, 0.22 mmol) was added in a portion, a solution of (Boc),O
(48 mg, 0.22 mmol) in CH,Cl, (5 mL) was added dropwise. The reaction mixture was stirred
under the ice bath for 20 min, and then at room temperature for 12 h. The mixture was diluted

with CH,Cl, (10 mL) and washed with water (20 mL x 2). The combined organic layer was dried



over anhydrous Na,SO, and evaporated under reduced pressure. The residue was purified by
column chromatography over silica gel (petroleum ether/ethylacetate = 10:1) to afford 6.

I11. Characterization data of products 3-6

(3S)-tert-butyl 3-(2-hydroxyphenyl)-2-nitro-3-phenylpropanoate (3a)

White solid, mp 144.8 — 146.5°C. 'H NMR (400 MHz, CDCls) & 7.41 (m, 4H), 7.33 — 7.16 (m,
8H), 7.11 - 7.01 (m, 2H), 6.88 (t, J=7.5, 1H), 6.87 (t, J = 7.5, 1H), 6.71 (d, J = 8.0 Hz, 1H), 6.66
(d, J=8.0 Hz, 1H), 6.21 (dd, J = 12.0, 1H), 6.21 (dd, J =12.0, 1H), 5.58 (s, 2H), 5.26 (d, J=12.0
Hz, 2H), 1.22 (s, 9H), 1.21 (s, 9H). *C NMR (100 MHz, CDCl3) & 162.8, 162.8, 153.4, 153.2,
138.5, 137.5, 129.9, 129.0, 128.9, 128.8, 128.7, 128.6, 128.1, 127.7, 127.6, 127.5, 125.6, 125.0,
121.3, 121.2, 116.7, 116.6, 91.1, 90.8, 84.8, 84.7, 47.6, 47.3, 27.3, 27.3. HRMS (ESI) calcd for
C1oH;NOs (M + Na)™: 366.1317, found: 366.1312; [a]*’p = +67.2 (¢ = 1.0, CH,CL,); The
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH =
90:10, A= 204 nm, 0.5 mL/min), tg (major enantiomer) = 17.0 min, tg (minor enantiomer)= 19.0

min, 97% ee; tg (minor enantiomer) = 19.8 min, tg (major enantiomer) = 24.5 min, 98% ee.

(3S)-tert-butyl 3-(2-hydroxy-5-methylphenyl)-2-nitro-3-phenylpropanoate (3b)

White solid, mp 130.5 — 132.7°C. *H NMR (400 MHz, CDCls) § 7.42 (d, J = 7.5 Hz, 2H), 7.40 (d,
J=7.5Hz, 2H),7.33 — 7.14 (m, 6H), 7.05 (s, 1H), 7.02 (s, 1H), 6.92 — 6.80 (m, 2H), 6.60 (d, J =
8.1 Hz, 1H), 6.56 (d, J=8.1 Hz, 1H), 6.22 (d, J=11.6 Hz, 1H), 6.19 (d, J=11.6 Hz, 1H), 5.41 (s,
1H), 5.26 (s, 1H), 5.20 (d, J = 12.0, 1H), 5.18 (d, J = 12.0, 1H), 2.23 (s, 3H), 2.23 (s, 3H),1.23 (s,
9H), 1.21 (s, 9H). *C NMR (100 MHz, CDCl3) & 162.9, 162.9, 151.1, 150.8, 138.6, 137.6, 130.5,
130.4, 130.4, 129.4, 129.2, 128.9, 128.8, 128.7, 128.7, 127.7, 127.6, 127.4, 125.2, 124.6, 116.6,
116.5, 91.0, 90.7, 84.7, 84.6, 47.9, 47.5, 27.3, 27.3, 20.7, 20.5. HRMS (ESI) calcd for C,0H»3NO5
M + Na)+: 380.1474, found: 380.1468; [a]ZOD =+90.8 (¢ = 1.0, CH,Cl,); The enantiomeric excess
was determined by HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, A= 204 nm, 0.3
mL/min), tg (major enantiomer) = 17.2 min, tg (minor enantiomer) = 19.1 min, 97% ee; tg (major

enantiomer) = 18.3 min, tg (minor enantiomer) = 28.8 min, 98% ee.

(3S)-tert-butyl 3-(5-tert-butyl-2-hydroxyphenyl)-2-nitro-3-phenylpropanoate (3c)

White solid, mp 138.2 — 140.2°C. *H NMR (400 MHz, CDCly) & 7.48 — 7.43 (m, 4H), 7.35 (d, J =
2.2 Hz, 1H), 7.33 — 7.20 (m, 7H), 7.14 (dd, J = 8.4, 2.4 Hz, 1H), 7.11 (dd, J = 8.4, 2.4 Hz, 1H),
6.67 (d, J = 8.4 Hz, 1H), 6.63 (d, J =8.4 Hz, 1H), 6.32 (d, J =12.0 Hz, 1H), 6.28 (d, J = 12.1 Hz,
1H), 5.58 (s, 1H), 5.43 (s, 1H), 5.26 (d, J =12.1 Hz, 1H), 5.22 (d, J = 12.0 Hz, 1H), 1.31 (s, 9H),
1.30 (s, 9H), 1.26 (s, 9H), 1.24 (s, 9H). *C NMR (100 MHz, CDCl3) & 162.9, 162.8, 151.2, 150.8,
143.9, 138.6, 137.7, 129.0, 128.7, 128.6, 127.7, 127.5, 127.4, 126.9, 125.8, 125.5, 125.1, 124.6,
124.0, 116.2, 116.0, 91.0, 90.9, 84.6, 84.5, 48.5, 48.3, 34.2, 34.1, 31.5, 31.5, 27.4, 27.3. HRMS
(ESI) caled for Co3HaoNOs (M + Na)™: 422.1943, found: 422.1938; [a]*p = -45.5 (¢ = 1.0,
CH,Cl,); The enantiomeric excess was determined by HPLC with a Chiralpak AD-H column
(hexane/2-PrOH = 90:10, A= 204 nm, 0.5 mL/min), tg (major enantiomer) = 20.1 min, tg (minor
enantiomer) = 22.5 min, 96% ee; tg (major enantiomer)= 21.8 min, tg (minor enantiomer) = 24.2

min, 92% ee.

(3S)-tert-butyl 3-(2-hydroxy-5-methoxyphenyl)-2-nitro-3-phenylpropanoate (3d)



Yellow viscous solid. *H NMR (400 MHz, CDCl3) 6 7.46 —7.42 (m, 4H), 7.33 — 7.19 (m, 6H),
6.89 (d, J=1.9 Hz, 1H), 6.81 (d, J = 2.6 Hz, 1H), 6.71 — 6.68 (m, 2H), 6.67 — 6.62 (m, 2H), 6.23
(d, J=8.0 Hz, 1H), 6.20 (d, J = 7.9 Hz, 1H), 5.65 (s, 1H), 5.53 (s, 1H), 5.25 (d, J = 7.6 Hz, 1H),
5.22 (d, J = 7.7 Hz, 1H), 3.75 (s, 3H), 3.74 (s, 3H), 1.28 (s, 9H), 1.24 (s, 9H). *C NMR (100
MHz, CDCl3) § 162.8, 162.7, 153.8, 147.4, 147.2, 138.3, 137.4, 128.9, 128.8, 128.7, 127.7, 127.6,
127.5, 126.6, 126.0, 117.6, 117.4, 115.7, 114.3, 113.7, 113.3, 91.1, 90.7, 84.8, 84.6, 55.8, 55.8,
48.0, 47.4, 27.3. HRMS (ESI) caled for C20H,3NOg (M + Na)': 396.1423, found: 396.1418; [0]*p
=+27.1 (c = 1.0, CH,Cl,); The enantiomeric excess was determined by HPLC with a Chiralpak
AD-H column (hexane/2-PrOH = 90:10, A= 204 nm, 0.5 mL/min), tg (minor enantiomer) = 24.6
min, tg (major enantiomer)= 26.0 min, 97% ee; tg (minor enantiomer) = 35.3 min, tg (major

enantiomer) = 42.2 min, 97% ee.

(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitro-3-phenylpropanoate (3¢)

Yellow viscous solid. '"H NMR (400 MHz, CDCl3) 6 7.43 — 7.33 (m, 4H), 7.28 — 7.21 (m, 4H),
7.21 —7.14 (m, 3H), 7.11 (d, J = 8.5 Hz, 1H), 6.45 — 6.41 (m, 1H), 6.41 — 6.37 (m, 1H), 6.28 (d, J
= 2.5 Hz, 1H), 6.24 (d, J = 2.5 Hz, 1H), 6.19 (d, J = 12.0 Hz, 1H), 6.18 (d, J = 12.0Hz, 1H), 5.18
(d, J =119 Hz, 1H), 5.17 (d, J = 12.0 Hz, 1H), 3.66 (s, 3H), 3.64 (s, 3H), 1.25 (s, 9H), 1.20 (s,
9H). *C NMR (100 MHz, CDCl3) & 163.1, 163.0, 160.2, 159.8, 154.6, 154.4, 138.9, 138.0, 130.6,
128.9, 128.8, 128.7, 128.6, 127.6, 127.5, 127.3, 118.1, 117.3, 106.4, 106.3, 102.8, 102.6, 91.1,
91.0, 84.9, 84.7, 55.3, 55.2, 47.5, 47.0, 27.3. HRMS (ESI) calcd for C,0H,3NOs (M + Na)':
396.1423, found: 396.1418; [a]ZOD = -6.4 (c = 1.0, CH,Cly); The enantiomeric excess was
determined by HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, A= 220 nm, 0.9
mL/min), tg (major enantiomer)= 14.8 min, tg (minor enantiomer) = 16.9 min, 98% ee; tg (major

enantiomer)= 23.6 min, tg (minor enantiomer) = 25.2 min, 98% ee.

(3S)-tert-butyl 3-(2-hydroxy-3-methoxyphenyl)-2-nitro-3-phenylpropanoate (3f)

White solid, mp 143.5 — 145.5°C. '"H NMR (400 MHz, CDCl3) & 7.45 (m, 4H), 7.32 — 7.19 (m,
6H), 6.95 (dd, J=7.9, 1.1 Hz, 1H), 6.89 (dd, J = 7.7, 1.6 Hz, 1H), 6.84 (dd, J = 8.0, 2.1 Hz, 1H),
6.82 (dd, J=17.8, 2.0 Hz, 1H), 6.79 — 6.73 (m, 2H), 6.26 (d, J = 7.5 Hz, 1H), 6.23 (d, J = 7.6 Hz,
1H), 5.98 — 5.95 (m, 2H), 5.26 (d, J = 12.0 Hz, 1H), 5.25 (d, J = 12.2 Hz, 1H), 3.86 (s, 3H), 3.84
(s, 3H), 1.25 (s, 9H), 1.24 (s, 9H). *C NMR (100 MHz, CDCl;) 5 162.6, 162.3, 146.8, 143.5,
143.3, 138.6, 137.6, 128.9, 128.7, 128.6, 127.8, 127.5, 127.4, 124.7, 124.1, 121.5, 120.1, 119.9,
119.9, 109.8, 109.7, 90.9, 90.5, 84.3, 84.1, 56.1, 56.0, 47.8, 47.56, 27.3, 27.3. HRMS (ESI) calcd
for CoHa3sNOg (M + Na)': 396.1423, found: 396.1418;; [0]*’p = +73.7 (¢ = 1.0, CH,Cl,); The
enantiomeric excess was determined by HPLC with a Chiralpak IC column (hexane/2-PrOH =
90:10, A= 204 nm, 0.3 mL/min), tg (major enantiomer)= 35.3 min, tg (minor enantiomer) = 53.5

min, 96% ee; tg (major enantiomer)= 38.8 min, tg (minor enantiomer) = 41.7 min, 98% ee.

(3S)-tert-butyl 3-(6-hydroxybenzo[d][1,3]dioxol-5-yl)-2-nitro-3-phenylpropanoate (3g)

Yellow viscous solid. 'H NMR § 7.40 — 7.21 (m, 10H), 6.75 (s, 1H), 6.61 (s, 1H), 6.35 (s, 1H),
6.27 (s, 1H), 6.07 (d, J = 11.9 Hz, 1H), 6.01 (t, J = 10.0 Hz, 1H), 5.88 — 5.80 (m, 4H), 5.61 (s, 1H),
5.30 (d, J=10.3 Hz, 1H), 5.25 — 5.20 (m, 1H), 5.16 (t, J = 9.9 Hz, 1H), 1.30 (s, 9H), 1.22 (s, 9H).
B¢ NMR (100 MHz, CDCl3) 6 163.0, 162.6, 148.0, 147.9, 147.5, 147.3, 142.0, 138.6, 137.8,
128.9, 128.7, 128.6, 127.6, 127.5, 127.4, 117.5, 116.9, 108.6, 107.4, 101.3, 99.6, 99.3, 91.0, 91.0,



85.1, 84.7, 47.1, 46.1, 27.4, 27.3. HRMS (ESI) calcd for C;0H,;NO; (M - H)™: 386.1245, found:
386.1237; [a]le = +7.6 (¢ = 1.7, CH,Cl,); The enantiomeric excess was determined by HPLC
with a Chiralpak IC column (hexane/2-PrOH = 85:15, A= 220 nm, 0.9 mL/min), tg (major
enantiomer)= 14.2 min, tg (minor enantiomer) = 11.0 min, 99% ee; tg (major enantiomer)= 20.9

min, tg (minor enantiomer) = 15.4 min, 99% ee.

(3S)-tert-butyl 3-(2-hydroxy-3-methylphenyl)-2-nitro-3-phenylpropanoate (3h)

White solid, mp 154.0 — 155.8°C. "H NMR (400 MHz, CDCl;) 5 7.45 — 7.40 (m, 4H), 7.33 — 7.28
(m, 4H), 7.27 - 7.20 (m, 3H), 7.13 — 7.10 (m, 1H), 7.06 — 7.00 (m, 2H), 6.87 — 6.82 (m, 2H), 6.17
(d, J=10.5 Hz, 1H), 6.14 (d, J = 10.6 Hz, 1H), 5.36 (d, J= 7.9 Hz, 1H), 5.33 (d, J = 7.8 Hz, 1H),
5.18 (s, 1H), 5.00 (s, 1H), 2.22 (s, 3H), 2.20 (s, 3H), 1.25 (s, 9H), 1.25 (s, 9H). *C NMR (100
MHz, CDCl3) § 162.8, 162.7, 151.7, 151.5, 138.5, 137.5, 130.2, 130.1, 123.0, 128.8, 128.6, 127.7,
127.6, 127.5, 127.4, 125.4, 125.2, 124.9, 124.4, 123.9, 121.0, 91.2, 90.9, 84.6, 84.5, 47.0, 46.9,
27.3,27.3, 15.9, 15.8. HRMS (ESI) calcd for C;0H,3NOs (M + Na)': 380.1474, found: 380.1468;
[a]zOD = -41.7 (c = 1.0, CH,Cl,); The enantiomeric excess was determined by HPLC with a
Chiralpak IC column (hexane/2-PrOH = 90:10, A= 204 nm, 0.3 mL/min), tg (minor enantiomer)=
21.2 min, tg (major enantiomer) = 20.2 min, 97% ee; tg (major enantiomer) = 22.3 min, tg (minor

enantiomer)= 27.8 min, 95% ee.

(3S)-tert-butyl 3-(3-fluoro-2-hydroxyphenyl)-2-nitro-3-phenylpropanoate (3i)

White solid, mp 148.2 — 150.0°C. "H NMR (400 MHz, CDCl;) § 7.43 — 7.37 (m, 2H), 7.31 — 7.20
(m, 3H), 7.10 (d, J =7.9 Hz, 1H), 7.06 — 6.99 (m, 0.27H), 6.95 (m, 1H), 6.81 (m, 1H), 6.18 (d,J =
12.1 Hz, 0.2H), 6.14 (d, J = 12.1 Hz, 1H), 5.62 (s, 1H), 5.28 (d, J = 12.1 Hz, 1H), 1.24 (s, 1.5H),
1.21 (s, 9H). *C NMR (101 MHz, CDCl;) § 162.4, 152.6, 150.2, 141.6, 141.5, 136.9, 128.9,
128.8, 128.7, 127.8, 127.7, 127.7, 123.0, 122.9, 120.6, 120.6, 114.7, 114.5, 90.4, 84.6, 47.3, 47.3,
27.3. HRMS (ESI) calcd for CoHyFNOs (M + Na)': 384.1223, found: 384.1218; [0]*’p = +61.5
(c = 1.0, CH,Cl,); The enantiomeric excess was determined by HPLC with a Chiralpak AD-H
column (hexane/2-PrOH = 90:10, A= 204 nm, 0.5 mL/min), tg (minor enantiomer) = 17.7 min, tg
(major enantiomer) = 20.3 min, 97% ee; tg (minor enantiomer) = 22.1 min, tg (major enantiomer)
=46.8 min, 97% ee.

(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitro-3-o-tolylpropanoate (3j)

White solid, mp. 107.0 — 108.5°C. *H NMR (400 MHz, CDCl3) & 7.19 — 7.09 (m, 8H), 7.00 (t, J =
8.0 Hz, 1H), 6.43 (d, J=2.4 Hz, 1H), 6.41 (d, J=2.4 Hz, 1H), 6.28 (d, J=2.5 Hz, 1H), 6.23 (d, J
=24 Hz, 1H), 6.16 (d, J=1.0 Hz, 1H), 6.13 (d, J=1.1 Hz, 1H), 6.02 (s, 1H), 5.83 (s, 1H), 5.16 (d,
J=6.2 Hz, 1H), 5.13 (d, J = 6.2 Hz, 1H), 3.67 (s, 3H), 3.65 (s, 3H), 2.27 (s, 3H), 2.27 (s, 3H),
1.25 (s, 9H), 1.22 (s, 9H). *C NMR (100 MHz, CDCl3) & 163.2, 162.9, 160.1, 159.8, 154.5, 154.3,
138.8, 138.4, 138.2, 137.8, 130.5, 129.5, 128.8, 128.6, 128.6, 128.5, 128.2, 128.2, 125.7, 124.4,
118.1, 117.4, 106.6, 106.4, 102.8, 102.7, 91.1, 91.0, 84.9, 84.6, 55.3, 55.2, 47.1, 46.6, 27.3, 21.5,
21.4. HRMS (ESI) caled for C1HosNOg (M + Na)': 410.1580, found: 410.1574; [a]*’p = -2.6 (¢ =
1.0, CH,Cl,); The enantiomeric excess was determined by HPLC with a Chiralpak AD-H column
(hexane/2-PrOH = 90:10, A= 204 nm, 0.5 mL/min), tg (major enantiomer)= 19.6 min, tg (minor
enantiomer) = 27.6 min, 99% ee; tg (major enantiomer)= 32.6 min, tg (minor enantiomer) = 36.7

min, 99% ee.



(3R)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-3-(2-methoxyphenyl)-2-nitropropanoate (3k)

Yellow viscous solid. *H NMR (400 MHz, CDCls) & 7.37 (dd, J = 7.7, 1.5 Hz, 1H), 7.33 (dd, J =
7.6, 1.6 Hz, 1H), 7.24 — 7.15 (m, 3H), 7.12 (d, J = 8.5 Hz, 1H), 6.95 — 6.89 (m, 2H), 6.86 (d, J =
8.3, 1H), 6.86 (d, J = 8.3, 1H), 6.55 (s, 1H), 6.43 (d, J = 2.4 Hz, 1H), 6.41 (d, J = 2.1 Hz, 1H),
6.39 (d, J=2.5 Hz, 1H), 6.33 (d, J=2.6 Hz, 1H), 6.29 (s, 1H), 6.22 (d, J = 12.0 Hz, 1H), 6.16 (d,
J=12.2 Hz, 1H), 5.48 (d, J=12.0 Hz, 1H), 5.47 (d, J = 12.0 Hz, 1H), 3.90 (s, 3H), 3.90 (s, 3H),
3.69 (s, 3H), 3.68 (s, 3H), 1.26 (s, 9H), 1.19 (s, 9H). **C NMR (100 MHz, CDCl;)  162.6, 162.5,
160.1, 159.9, 156.1, 156.0, 155.0, 154.8, 129.5, 129.3, 128.8, 128.6, 127.7, 127.0, 126.8, 126.0,
121.6, 121.3, 117.1, 116.3, 111.6, 111.3, 107.0, 106.8, 102.8, 102.7, 90.5, 90.4, 84.7, 84.3, 56.1,
55.8, 55.3, 55.2, 39.5, 39.0, 27.3, 27.2. HRMS (ESI) calcd for C;;H,sNO; (M + Na)': 426.1529,
found: 426.1523; [0]*°p = +3.6 (¢ = 1.0, CH,Cl,); The enantiomeric excess was determined by
HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, A= 204 nm, 0.3 mL/min), tg (major
enantiomer)= 28.3 min, tg (minor enantiomer) = 34.5 min, 97% ee; tg (major enantiomer)= 30.9

min, tg (minor enantiomer) = 38.7 min, 97% ee.

(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitro-3-p-tolylpropanoate (3I)

Yellow viscous solid. '"H NMR (400 MHz, CDCly) & 7.28 (d, J = 2.7 Hz, 2H), 7.26 (d, J = 2.7 Hz,
2H), 7.16 (d, J = 8.5 Hz, 1H), 7.12 — 7.03 (m, 5H), 6.42 (t, J = 2.4 Hz, 1H), 6.40 (t, J = 2.4 Hz,
1H), 6.28 (d, J=2.5 Hz, 1H), 6.23 (d, J =2.4 Hz, 1H), 6.15 (d, J=12.0 Hz, 1H), 6.15 (d,J=12.0
Hz, 1H), 6.06 (s, 1H), 5.14 (d, J = 12.0 Hz, 1H), 5.13 (d, J = 12.0 Hz, 1H), 3.66 (s, 3H), 3.65 (s,
3H), 2.26 (s, 3H), 2.24 (s, 3H), 1.25 (s, 9H), 1.23 (s, 9H). *C NMR (100 MHz, CDCl;) & 163.2,
162.9, 160.1, 159.8, 154.6, 154.3, 137.1, 137.0, 135.9, 134.9, 130.5, 129.5, 129.3, 128.8, 128.6,
127.5, 118.3, 117.5, 106.4, 106.3, 102.8, 102.7, 91.2, 91.0, 84.8, 84.6, 55.3, 55.2, 47.0, 46.6, 27 .4,
27.3,21.0, 21.0. HRMS (ESI) caled for C»HysNOg (M + Na)™: 410.1580, found: 410.1574; [0]*p
=-10.0 (c = 1.0, CH,Cl,); The enantiomeric excess was determined by HPLC with a Chiralpak IC
column (hexane/2-PrOH = 90:10, A= 204 nm, 0.3 mL/min), tg (major enantiomer)= 18.9 min, tg
(minor enantiomer) = 22.4 min, 96% ee; tg (major enantiomer)= 29.0 min, tg (minor enantiomer)
= 34.8 min, 98% ee.

(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-3-(4-methoxyphenyl)-2- nitropropanoate (3m)

Yellow viscous solid. '"H NMR (400 MHz, CDCly) & 7.32 (d, J = 4.8 Hz, 2H), 7.30 (d, J = 4.8 Hz,
2H), 7.16 (d, J = 8.5 Hz, 1H), 7.10 (d, J = 8.5 Hz, 1H), 6.82 — 6.76 (m, 4H), 6.42 (t, J = 2.7 Hz,
1H), 6.40 (t, J = 2.8 Hz, 1H), 6.29 (s, 1H), 6.29 (d, J =2.5 Hz, 1H), 6.24 (d, J =2.4 Hz, 1H), 6.15
(s, 1H),6.15 (d, J =12.0 Hz, 1H), 6.13 (d,J=11.9 Hz, 1H), 5.12(d,J=11.9 Hz, 1H), 5.12 (d, J =
11.9 Hz, 1H), 3.73 (s, 3H), 3.72 (s, 3H), 3.67 (s, 3H), 3.65 (s, 3H), 1.25 (s, 9H), 1.24 (s, 9H). B°C
NMR (100 MHz, CDCl;) & 163.1, 163.0, 160.1, 159.8, 158.8, 158.6, 154.5, 154.3, 131.0, 130.4,
130.0, 129.9, 128.8, 118.3, 117.6, 114.2, 114.0, 112.2, 106.3, 106.3, 102.8, 102.7, 91.5, 91.0, 84.8,
84.6, 55.1, 55.2, 46.7, 46.4, 27.4, 27.3. HRMS (ESI) calcd for C,;H,sNO; (M + Na)™: 426.1529,
found: 426.1523; [a]*’p = +7.6 (¢ = 1.0, CH,Cl,); The enantiomeric excess was determined by
HPLC with a Chiralpak IC column (hexane/2-PrOH = 90:10, A= 204 nm, 0.3 mL/min), tg (major
enantiomer)= 24.8min, tg (minor enantiomer) = 27.3 min, 99% ee; tg (major enantiomer)= 34.0

min, tg (minor enantiomer) = 38.5 min, 99% ee.



(3S)-tert-butyl 3-(2-hydroxy-4-methoxyphenyl)-2-nitrobutanoate (3n)

White solid, mp 111.3 — 113.6°C. "H NMR (400 MHz, CDCl3) & 7.04 (d, J = 8.5 Hz, 1.5H), 7.03
(d, J=8.5 Hz, 1H), 6.49 — 6.40 (m, 2.6H), 6.35 (d, J = 19.0 Hz, 1.5H), 6.34 (d, J = 18.9 Hz, 1H),
6.11 (s, 1.5H), 5.83 (s, 1H), 5.57 (d, J = 9.4 Hz, 1H), 5.48 (d, J = 10.1 Hz, 1.5H), 3.74 (s, 4.5H),
3.73 (s, 3H), 1.50 (s, 9H), 1.29 (s, 13.5H). *C NMR (100 MHz, CDCl3) & 163.6, 163.3, 160.1,
159.9, 154.8, 154.4, 130.0, 118.6, 118.1, 106.7, 106.3, 102.8, 102.7, 92.9, 92.1, 84.8, 84.7, 55.3,
55.3, 36.6, 36.1, 27.7, 27.4. HRMS (ESI) calcd for C;sH, NOs (M + Na)™: 334.1267, found:
334.1262; [a]*°p = -3.5 (¢ = 1.0, CH,CL,); The enantiomeric excess was determined by HPLC with
a Chiralpak AD-H column (hexane/2-PrOH = 90:10, A= 204 nm, 0.5 mL/min), tg (major
enantiomer)= 12.8 min, tg (minor enantiomer) = 14.3 min, 83% ee; tg (minor enantiomer) = 15.9

min, tg (major enantiomer)= 17.2 min, 86% ee.

(S)-5-methoxy-2-(2-nitro-1-phenylethyl)phenol (4e)

White viscous solid. ‘H NMR (400 MHz, CDCls) & 7.25 (m, 5H), 6.96 (d, J = 8.5 Hz, 1H), 6.42
(dd, J =8.5, 2.5 Hz, 1H), 6.27 (t, J = 5.6 Hz, 1H), 5.45 (s, 1H), 5.13-5.02 (m, 2H), 4.94 (dd, J =
12.5, 8.4 Hz, 1H), 3.69 (s, 3H). *C NMR (100 MHz, CDCls) & 159.94, 154.13, 139.06, 129.51,
128.87, 128.87, 127.84, 127.84, 127.40, 118.34, 106.25, 102.65, 78.16, 55.35, 43.25. HRMS (ESI)
caled for CsH;sNO, (M + H)™: 274.1074, found: 274.1064; [a]*p = -29.7 (¢ = 0.5, CH,CL,); The
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH =
85:15, A= 230 nm, 0.8 mL/min), tg (minor enantiomer)= 16.5 min, tg (major enantiomer) = 18.2

min, 98% ee.

(S)-6-(2-nitro-1-phenylethyl)benzo[d][1,3]dioxol-5-0l (49)

White viscous solid . "H NMR (400 MHz, CDCls) & 7.33 (m, 5H), 6.57 (s, 1H), 6.38 (s, 1H), 5.90
(s, 2H), 5.18 (t, J = 8.1 Hz, 1H), 5.06 — 4.95 (m, 2H), 4.81 (s, 1H). *C NMR (100 MHz, CDCL;) &
147.7,147.3, 142.1, 138.8, 129.0, 127.7, 127.6, 117.9, 108.0, 101.4, 99.0, 78.0, 43.2. HRMS (ESI)
caled for C1sH;3NOs (M - H): 286.0721, found: 286.0709; [a]23D =-15.0 (c = 1.0, CH,Cl,); The
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH =
80:20, A= 220 nm, 0.5 mL/min), tg (minor enantiomer)= 20.2 min, tg (major enantiomer) = 23.4

min, 99% ee.

(7R,8S)-7-nitro-8-phenyl-7,8-dihydro-6H-[1,3]dioxolo[4,5-g]chromen-6-one (59):

White viscous solid. '"H NMR (400 MHz, CDCl;) & 7.42 — 7.36 (m, 3H), 7.22 — 7.19 (m, 2H),
6.70 (s, 1H), 6.26 (s, 1H), 5.98 (s, 2H), 5.56 (d, J = 10.0 Hz, 1H), 4.95 (d, J = 9.9 Hz, 1H). **C
NMR (100 MHz, CDCl;) & 158.9, 148.7, 145.6, 144.6, 134.5, 129.7, 129.2, 128.3, 113.7, 107.6,
102.2, 99.2, 87.3, 45.9. HRMS (ESI) calcd for C1¢H;1NOg (M - H)": 312.0514, found: 312.0528;
[a]*p=+77.9 (c = 1.1, CH,CL).

(3R,4S)-7-methoxy-3-nitro-4-phenylchroman-2-one (5¢)

White viscous solid. *H NMR (400 MHz, CDCl3) § 7.43 — 7.34 (m, 3H), 7.21 (dd, J= 7.7, 1.7 Hz,
2H), 6.77 — 6.71 (m, 2H), 6.68 (dd, J = 8.6, 2.5 Hz, 1H), 5.61 (d, J = 10.3 Hz, 1H), 5.00 (d, J =
10.4 Hz, 1H), 3.81 (s, 3H). *C NMR (100 MHz, CDCl3) & 160.9, 159.1, 150.7, 134.7, 129.6,
129.6, 129.1, 128.4, 113.3, 112.1, 102.6, 87.6, 55.7, 45.6. HRMS (ESI) calcd for C;sH;3NOs (M +
Na)": 322.0691, found: 322.0686; [0]*’p =+77.9 (¢ = 1.0, CH,CL).



(S)-tert-butyl (2-(2-hydroxy-4-methoxyphenyl)-2-phenylethyl)carbamate (6e)

White viscous solid. '"H NMR (400 MHz, CDCls) & 7.39-7.33 (m, 2H), 7.29 (m, 4H), 6.79 (d, J =
6.7 Hz, 1H), 6.49 (s, 1H), 6.39 (dd, J = 8.5, 2.4 Hz, 1H), 4.85 (s, 1H), 4.53-4.38 (m, 1H), 3.75 (s,
3H), 1.46 (s, 9H). *C NMR (100 MHz, CDCly) § 159.41, 156.89, 155.48, 141.20, 128.95, 128.63,
126.71, 120.78, 105.63, 102.31, 80.10, 60.49, 55.19, 44.45, 28.39. HRMS (ESI) caled for
CaoHasNO,; (M-H): 342.1711, found: 342.1695; [0]”p = -36.3 (¢ = 0.5, CH,ClL); The
enantiomeric excess was determined by HPLC with a Chiralpak AD-H column (hexane/2-PrOH =
85:15, A= 220 nm, 0.8 mL/min), tx (major enantiomer) = 13.8 min, tg (minor enantiomer)= 21.7

min, 98% ee.

(S)-tert-butyl (2-(6-hydroxybenzo[d][1,3]dioxol-5-yl)-2-phenylethyl)carbamate (6g)

White viscous solid. 'H NMR (400 MHz, CDCly) § 7.41 —7.27 (m, 6H), 6.50 (s, 1H), 6.35 (s, 1H),
5.86 (s, 2H), 4.84 (s, 1H), 4.51 — 4.41 (m, 1H), 3.73 — 3.56 (m, 2H), 1.46 (s, 9H). *C NMR (100
MHz, CDCL) 6 149.2, 146.6, 141.1, 128.8, 128.7, 128.6, 128.1, 126.9, 120.1, 107.6, 100.9, 99.1,
80.3, 44.8, 29.7, 28.3. HRMS (ESI) calcd for C,0H,3NOs (M-H): 356.1503, found: 356.1503;
[a]23D = +11.3 (c = 0.8, CH,Cl,); The enantiomeric excess was determined by HPLC with a
Chiralpak OD-H column (hexane/2-PrOH = 95:5, A= 220 nm, 0.6mL/min), tg (major enantiomer)

= 24.9 min, tg (minor enantiomer)= 27.3 min, 99% ee.

IV. References

1. M.-W. Chen, L.-L. Cao, Z.-S. Ye, G.-F. Jiang and Y.-G. Zhou, Chem. Commun., 2013, 49,
1660.
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V1. Copies of chiral HPLC chromatograms

mAL
g 2 PDA Mult 2

400+ ] =

O = =
3004 OH (o]

O'Bu
NO,

200+
100+
U__.--—
10.0 125

1 PDA Multi 2/220nm 4nm

Peak Table
PDA Ch2 220nm 4nm
Peak# Rei. Time Area Height Area % Height %a
1 16.090 9739399 400158 29316 31673
2 17.715 9550098 369611 28.776 29255
3 18.275 7226726 264104 21.752 20,904
4 21.206 6696460 229540 20.156 18.168
Tota 33222582 1263413 100.000 100.000
mAU
1 3 PDA Multi 1
o
L O 9
100+ OH z 0
50+
0
L T — T T T T 1 T T
0 5 10 15 20 25
min
1 PDA Multi 1/205nm 4nm
Peak Table
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 16.963 3484044 133512 53.207 59.433
2 18.957 56351 2242 0.861 0.998
3 19.757 29508 1308 0.451 0.582
4 24.537 2978131 87583 45.481 38.987
Total 6548034 224644 100.000 100.000
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mAU

] 2 PDA Multi 1
e tg R
o™~ M~
1 ~ =
— m
OH -
1 T T I T T ‘ T T I T T ‘ T T T I T T T I T T I T T
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 17.214 16842011 556642 28.644 25.329
2 18.332 12704663 393021 21.608 17.884
3 19.471 16881725 539999 28.712 24.571
4 28.331 12368306 708005 21.036 32216
Tota 58796705 2197668 100.000 100.000
mAU
1 PDA Multi 1
750
7 N02
500+
] 07 N0'Bu
250
] 0
[=2]
]
;j\_\ &
0+ Tc&_
T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 17.232 27128458 812220 54.806 57.203
2 18.288 21599187 583945 43.635 41.126
3 19.051 412617 12035 0.834 0.848
4 28.795 358941 11699 0.725 0.824
Total 49499203 1419899 100.000 100.000
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mAU

| PDA Multi 1
750 OH
| l NO,
B 0~ ~OBu
500+
i 3c
250+
i Nﬂ\j\/\/‘ &
—T —T T — T T
0 5 10 15 20 25
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 20.200 31265518 899212 32.489 33.626
2 21.836 16679859 488166 17.332 18.255
3 22.879 30391367 822268 31.580 30.749
4 24,128 17898851 464488 18.599 17.370
Tota 96235594 2674135 100.000 100.000
mAU
1 L PDA Multi 1
] g
300 NO,
1 0~ ~OBu
200+
100+
0_
71 T T T T I T T T
0 5 15 20 25
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 20.113 10350187 368869 61.849 62.731
2 21.796 5911664 204581 35.326 34.791
3 22.507 233930 8517 1.398 1.448
4 24,207 238869 6053 1.427 1.029
Total 16734649 588020 100.000 100.000
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mAU

J g 8 2 PDA Multi 1
g ks >
1 d)& 3
500 O
| OH @
@©
i O NOZ ;
| 0”7 08U
250 ~© ad
0 (\_K‘ 7 ¥ 1
T T ™1 T T T T
0 10 20 30 40
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 24.448 23131351 572678 22.585 27.217
2 25.890 23478626 592039 22.924 28.138
3 34.989 27788252 556435 27.132 26.445
4 41.886 28021720 382941 27.360 18.200
Tota 102419949 2104094 100.000 100.000
mAU
J 3 PDA Multi 1
<
] &
30(%_ g
1 N02 g
200 0% 0By
100+
: i
1 W
__ﬂ_—_/\ﬁ,w 4 N i
0 Tt T
1 T T T T I T I T T I T I
0 10 20 30 40
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 24.574 236570 6840 0.793 1.110
2 26.004 13292289 356442 44.581 57.858
3 35.346 245606 6037 0.824 0.980
4 42.243 16041520 246739 53.802 40.051
Tota 29815985 616058 100.000 100.000
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mAL

§ E PDA Mult 2
T2
75" ®
] OH
NO, 3
a &
| i
50+
] o 07 0'Bu &
3e
25+
&_fJL.u\_ N L
e e e e L S e e e e e L e B e e e e e LI e e
0 5 10 15 20 25 30
min
1 PDA Multi 2/220nm 4nm
Peak Table
PDA Ch2 220nm 4rm
Pealksf Rer Time Area Height Area % Height %
1 14.890 2167978 91199 27626 33984
2 16.022 2165347 25704 27.593 311958
3 22447 1819470 48083 23185 17917
4 23.659 1694673 43314 21.595 16.140
Toia 7847447 268360 100.000 1 C (N
mAL
'@ PDA Multi 2
2004 =
OH <
1504 /Ej/’INo2
~o 07 oBu g
100+ 3e
50+
JAV I
D____,_}'\_._a\.ﬂ' T
—nV——F—7—T—7—TT7F— 77T 7T 7T
0 5 10 15 20 25 30
min
1 PDA Multi 2220nm 4nm
PeakTable
PDA Ch2 220nm 4nm
Pealk# Rel Time Area Height Area % Height %
1 14.867 5370231 215143 58403 HR.617
2 16.926 43768 126 0476 0.040
3 23366 2813 1301 0306 0415
4 23.621 37520492 96973 40.813 30.928
ia 9195124 313543 L[] 100,000
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1

39.608
42,545

P& Mutti 1

0 10 20 30 40 50
min
PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Arca Height Area % Height %
1 35.774 11766742 100475 28.006 18.639
2 39.608 9609263 144540 22871 26.813
3 42,545 9325391 145407 22.196 26.974
4 54.804 11313137 148642 26.927 27.574
Totall 42014533 539064 100.000 100.000
mAU
100 PDA Multi 1
- o
] 07 >0Bu
50 3f
25+
] @
™
1 ©
1 3
0_- o 4 T 4
— T —T ——T— ——— T —T— — — . T
15 20 25 30 35 40 45 50 55
min
1 PDA Multi 1/205nm 4nm
Peak Table
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 35.266 6277805 83956 50.739 44.779
2 38.841 5905602 100809 47.731 53.768
3 41.748 72846 1389 0.589 0.741
4 53.538 116417 1336 0.941 0.712
Tota 12372670 187491 100.000 100.000
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mAU

75
504

25+

11.094

14435

15.700

PDA Multi 3

1 PDA Multi 3/230nm 4nm

PeakTable
PDA Ch3 230nm 4nm
Pealks# Ret. Time Area Height Area % Height %
1 11.094 1509124 76958 22911 31.076
2 14.435 1469242 59511 22.305 24.031
3 15.700 1786874 65797 27.127 26.569
4 21.211 1821801 45377 27.657 18.324
Totall 6587040 247643 100.000 100.000
mAU
125 % PDA Multi 2
=

0 10 15 20
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220mm 4nm
Pealgt Ret. Time Area Height Area % Height %
1 10.987 14422 1079 0219 0.503
2 14.209 2972262 119800 45.058 55.844
3 15.440 18236 1396 0.276 0.651
- 20.904 3591650 92252 54.447 43.002
Tota 6596569 214528 100.000 100.000

35



mAU

] 2 S PDA Multi 1
1 M~ @«
4 - o
- [a'] o~
- ®
1 OH
300
] I O
200+
100
o
T T —T— ———
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 20.666 9299115 309230 19.808 19.734
2 21.778 13898110 453099 29.604 28.916
3 22921 10055922 326404 21.420 20.830
4 28.698 13692811 478219 20.167 30.519
Tota 46945958 1566951 100.000 100.000
mAU
J PDA Multi 1
150 ©
] OH
100 m
50
1 I~
1 o
N ~
I a
G‘ T
T ———— —— —— — —— — —
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peakd Ret. Time Area Height Area % Height %
1 20.154 67441 2874 0.693 0.886
2 21.220 4423449 148922 45477 45.901
3 22.302 5119989 168547 52.637 51.949
4 27.817 116008 4101 1.193 1.264
Tota 9726888 324445 100.000 100.000
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1 8 o PDA Multi 1
4 o™~ <
~ @
1 - 2
1500 o
‘ ®
: OH N
) F NO,
1000 O
] 0~ ~O'Bu &
] 3i s
500
0~ T
— ‘ — . - —_—
0 10 20 30 40
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 17.295 57101310 1738704 29.605 34.332
2 19.840 52713038 1503676 27.330 29.691
3 21.532 45544984 1223046 23614 24.150
4 45.892 37516785 598954 19.451 11.827
Total 192876117 5064381 100.000 100.000
mAU
J o PDA Multi 1
] «
400+ : &
] OH %
300-] mez
] 0~ ~OBu 3
200 3i $
100-]
] 3 3
1 = &
0_
— 77— ————— — - —
0 10 20 30 40 50
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peakd# Ret. Time Area Height Area % Height %
1 17.694 196298 8125 0.867 1.323
2 20312 12284462 433235 54.244 70.569
3 22.050 143141 4644 0.632 0.757
4 46.794 10022951 167910 44258 27.351
Tota 22646854 613914 100.000 100.000
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19.512

27.798

PDA Multi 1

1 PDA Multi 1/205nm 4nm

PeakTable
PDA Chl 205nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 19.512 40755081 1273598 27.016 35.948
2 27.798 41867674 977537 27.754 27.591
3 33.204 34079007 680363 22.591 19.203
4 37.454 34153176 611414 22.640 17.257
Tota 150854938 3542912 100.000 100.000
mAU
ﬁ 3 PDA Multi 1
750+ e
J OH©\
] H NO Lo
] ~o 07 0'Bu
i 3j
250+
_ = g
[ ~
1 r~ o
I | W
0 o -
T ——T— —————— I r
0 10 20 30 40
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 19.597 23245137 800360 52.089 63.243
2 27.571 169079 4917 0.379 0.389
3 32.647 21129079 457848 47.347 36.178
4 36.702 82857 2404 0.186 0.190
Tota 44626152 1265530 100.000 100.000
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mAU

1 3 PDA Multi 1
. <
o]
. o™
750 O S
1 OH o~ = g
i © & :
| NO, g 8
O :
500 ~o 07 0'Bu
i 3k
250+
0] - i — :
T —— —T — T —T—
0 10 20 30 40 50
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 28.488 31907627 931949 24918 34.580
2 31.056 31987664 536064 24.981 19.890
3 34.701 31708166 633417 24.763 23.503
4 38.906 32445515 593661 25338 22.027
Total 128048973 2695092 100.000 100.000
mAU
] E PDA Multi 1
500, 3
400 ©\ g
- H Eﬂ
7 [=)
. ™
300
200
1001
g oy —
0 1 /\ 4 gi gir
] T i
T T i T T T T T " — L R i L
0 10 20 30 40
min
1 PDA Multi 1/205nm 4nm
Peak Table
PDA Chl 205nm 4nm
Peal# Ret. Time Area Height Area % Height %
1 28.276 20345138 526867 47.436 60.647
2 30.872 21951276 330769 51.181 38.075
3 34.532 305864 5873 0.713 0.676
4 38.721 287403 5230 0.670 0.602
Tota 42889681 868739 100.000 100.000
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mAU

] b > PDA Multi 1
s «
4 [=+] o™~
— o
1000
| ~o ‘ o
1 3l
500+
0
— — T —— —— T
0 5 10 15 20 25 30 35
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 18.911 48977723 1345960 30.061 33.481
2 22.394 48170295 1237770 29.566 30.790
3 29.029 32735306 873568 20.092 21.730
4 34.674 33041800 562745 20.280 13.998
Total| 162925124 4020043 100.000 100.000
mAU
1 & PDA Multi 1
*
1 2
750
] OH ™%
| ~_NO,
500+ -
1 (¢ 07 ~0'Bu
1 3l -
A w
2]
] R
250
1 8 o
| \ o <
- =<
0 T JT%/\EI
— —T— T —— — —— T
0 10 20 30 40 50
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peakdt Ret. Time Area Height Area % Height %
1 18.929 33526703 844281 58.960 76.073
2 22425 741597 14335 1.304 1.292
3 28.951 22410733 246771 39411 22.235
4 34,760 184841 4436 0.325 0.400
Tota 56863874 1109824 100.000 100.000
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] 2 PDA Multi 1
TSOi o €
] OH O
500 O NO,
1 ~o 07 0'Bu
| 3m
250
o \
— T T T T T
0 10 20 30 40
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peaks# Ret. Time Area Height Area % Height %
1 26.173 37341926 800202 29.960 35533
2 29.779 36129196 613029 28.987 27.221
3 37.709 25761592 447705 20.669 19.880
4 42.486 25406944 391071 20.384 17.365
Tota 124639658 2252006 100.000 100.000
mAU
] % PDA Multi 1
500 N
250+
0
T T T T T T —
0 10 20
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Peakd Ret. Time Area Height Area % Height %
1 24.789 26422543 543127 59.671 56.999
2 27277 118743 2986 0.268 0313
3 34.040 17575176 402573 39.691 42.248
4 38.461 164025 4193 0.370 0.440
Total 44280488 952879 100.000 100.000
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42

750 3 < PDA Multi 1
(o) [Ts)
] OH ¢ @
] NO,
500 ~o 07 0'Bu
| 3n T e
~ N
1 -2
250+
1 N AN J "
0+ T 1 ¥ i
: — — — —_— - . - .
0 5 10 15 20 25
min
1 PDA Multi 1/205nm 4nm
PeakTable
PDA Chl 205nm 4nm
Pealdt Ret. Time Area Height Area % Height %
1 13.890 20672446 719620 31.922 35.344
2 15.546 21275998 660638 32.854 32.447
3 17.774 11545697 339557 17.829 16.677
4 19.206 11264731 316207 17.395 15.531
Total 64758872 2036021 100.000 100.000
mAU
1 g PDA Multi 1
400%_ o
1 OH ;
] ~_NO,
300+
] ~o 07 0'Bu &
] 3n =
200f
100
0
— T — — - : : —
0 5 10 15 20 25
min
1 PDA Multi 1/205nm 4nm
Peak Table
PDA Chl 205nm 4nm
Peak# Ret. Time Area Height Area % Height %
1 12.768 11214428 434179 62.039 60.620
2 14.310 1042189 44826 5.765 6.259
3 15.899 401370 18098 2.220 2.527
4 17.199 5418370 219129 20975 30.595
Tota 18076357 716232 100.000 100.000
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3 & PDA Multi 3
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0 5 10 15 20 25 30
min
1 PDA Multi 3/230nm 4nm
Peak Table
PDA Ch3 230mm drim
Peak# Ret Time Area Height Area % Height %5
1 16.431 5799211 227410 49991 52.577
2 18.182 SR01220) 205119 50,009 47.423
Total 11600432 432529 100.000 100.000
mAL j
Q PDA Multi 3
. B
200 NO
; OH 2
w T
O
] 4e
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50
. M 3J
z
0 -..-r-u-q'-'rT 4
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0 5 10 15 20 25 30
min
1 PDA Multi 3/230nm 4nm
PeakTable
PDA Ch3 230nm 4nm
Peak#t Ret Time Area Height Area % Heizht %
1 16,492 47835 2505 0.724 1058
2 18.206 6557410 234367 99.276 GR942
Totall 6605249 236872 100, 0CHY 100,000
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0 5 10 15 20 25 30
min
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm
Peale? Ret. Time Area Height Area % Height %
1 20.246 3866825 130233 49.610 53.297
2 23.479 3927547 114119 50.390 46.703
Total 7794372 244352 100.000 100.000
mAU
) & PDA Multi 2
500+ 3
NO, &
| CIOLIC
] 0 OH
. 4g
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1 =
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0 T T .
s E e e Y [ S e e e e e m e e S S AR S e S
] 5 10 15 20 25 30
mirn
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm
Pealet Ret. Time Area Height Area % Height %
1 20.214 83574 3929 0.453 0.742
2 23.383 18347124 525779 99.547 99.258
Tota 18430698 529708 100.000 100.000

44



mAlLl

5@ PDA Mult 3
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0 5 10 15 20 25 30
min
1 PDA Multi 3/230nm 4nm
PeakTable
PDA Ch3 230mm 4nm
Peak# Rel Time Area Height Area % Height %%
1 13.786 4225608 179099 51.043 66.187
2 21.596 4052921 91497 48.957 33813
Taotal E2785209 270596 100.000 100.000
mAlLl
200~ E PDA Multi 2
: o
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] NH \K
200+ oH
WOAS
6e
100+
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D_____,-\_.JL Y T T_.ﬂ
I L B e e e S S s s e e e e e e L
0 5 10 15 20 25 30
min
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm
Pealkd Rel Time Area Height Area % Height %
1 13.811 7016479 295588 99300 90.533
2 21.717 49471 1391 0.700 0467
Total T065950) 297979 1 00,000 100,000
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24.915

PDA Multi 2

0 5 10 15 20 25 30
min
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm
Peaks# Ret Time Area Height Area % Height %
1 24915 3018527 59889 49.241 55.698
2 27316 3111568 47635 50.759 44302
Totall 6130094 107524 100.000 100.000
mAU
1004 % PDA Multi 2
]

1] 5 10 15 20 25
1 PDA Multi 2/220nm 4nm
PeakTable
PDA Ch2 220nm 4nm

Peald Ret. Time Area Height Area % Height %
1 24.882 4679690 94156 99.621 99.555
2 27316 17797 420 0.379 0.445
Tota 4697487 94577 100.000 100.000
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