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1. General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using the standard
Schlenk techniques, unless otherwise noted. '"H NMR, *C NMR spectra were recorded at 400
MHz and 100 MHz with Brucker spectrometer. °F was recorded at 376 MHz with Brucker
spectrometer. Chemical shifts are reported in ppm using tetramethylsilane (0) as internal standard
when using CDCl; as solvent for 'H NMR spectra. The following abbreviations were used to
symbolize the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br =
broad. Flash column chromatography was performed on silica gel (200-300 mesh). All reactions
were monitored by TLC analysis. Optical rotations were measured by polarimeter. Enantiomeric
excess was determined by HPLC analysis using chiral column described below in detail. High
resolution mass spectra were recorded using Q-TOF time-of-flight mass spectrometer. X-ray
crystallography data were collected using a Bruker D8 Venture with 3.0 ius cu and 3.0 ius mo.

Materials: Commercially available reagents and solvents were used throughout without further
purification. The NAD(P)H Models CYNAMs 3a-3c could be synthesized according to the known
literature procedure.'

2. Synthesis of Substrate 3-Sulfonyl Coumarins

3-Sulfonyl coumarins 1 could be conveniently prepared from aryl alkynoate and N-tosylproline
according to the known literature procedure with minor modification.”> Among them, compounds

1g, 1I, 1n, 1p and 1t are the unknown compounds.

o COOH O©
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To a 250 mL Schlenk flask were added phenyl 3-phenylpropiolate S1 (1.111 g, 5.0 mmol), N-
tosylproline S2 (1.616 g, 6.0 mmol), potassium persulfate (K,S,0s, 2.703 g, 10.0 mmol), silver
nitrate (0.043 g, 0.25 mmol, 5 mol%) and acetonitrile/water (2:1, 90 mL). Then the bottle was
charged with nitrogen, and the reaction mixture was stirred at 50 °C for 24 hours. The resulting
mixture was extracted with ethyl acetate. The combined organic layers were dried over anhydrous
sodium sulfate, filtered, and concentrated under the reduced pressure. The resulting residue was
purified by column chromatography on silica gel using petroleum ether and ethyl acetate as eluent

to afford the desired product 3-sulfonyl coumarin 1g.

4-Phenyl-3-(m-tolylsulfonyl)-2H-chromen-2-one (19):

0.928 g, 49% yield, white solid, new compound, mp = 166-167 °C, Ry = 0.51 (hexanes/ethyl
acetate 3/1). '"H NMR (400 MHz, CDCl3) & 7.81 (s, 1H), 7.79-7.70 (m, 1H), 7.63-7.56 (m, 4H),
7.41-7.31 (m, 5H), 7.22-7.16 (m, 1H), 7.05-6.99 (m, 1H), 2.41 (s, 3H). °C NMR (100 MHz,
CDCl;) 6 159.4, 155.6, 153.9, 140.1, 138.8, 134.7, 134.5, 132.6, 130.0, 129.4, 129.3, 128.5, 128.2,
127.5, 126.2, 126.0, 124.9, 120.3, 116.8, 21.4. HRMS (ESI) m/z: [M+H]" Calcd for C»,H;,0,4S
377.0842, found: 377.0846.
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To a 100 mL flask were added aryl alkynoate S3 (5.0 mmol), bis(4-methylphenyl) disulfide S4
(7.5 mmol), potassium persulfate (4.055 g, 15.0 mmol) and acetonitrile/water (1:1, 30 mL). Then
the bottle was charged with nitrogen, and the reaction mixture was stirred at 90 °C for 24 h. The
resulting mixture was extracted with ethyl acetate. The combined organic layers were dried over
anhydrous sodium sulfate, filtered, and concentrated under the reduced pressure. The residue was
purified by column chromatography (hexanes and ethyl acetate) to afford the products 1.

4-(4-Fluorophenyl)-3-tosyl-2H-chromen-2-one (11):
0.763 g, 39% yield, white solid, new compound, mp = 165-166 °C, Ry = 0.37 (hexanes/ethyl
acetate 5/1). '"H NMR (400 MHz, CDCly) & 7.87 (d, J = 8.3 Hz, 2H), 7.65-

O (0]
° 7.60 (m, 1H), 7.38-7.27 (m, 7H), 7.24-7.19 (m, 1H), 7.04-7.01 (m, 1H),
AN 13 1
Oﬁx@\ 2.42 (s, 3H). 3C NMR (100 MHz, CDCly) 5 163.2 (d, LJp.c= 247.9 Hz),
O 158.2, 155.5, 153.9, 145.0, 137.1, 134.8, 129.6 (d, 3Jp.c= 13.1 Hz), 129.5,
F

129.4,129.3, 128.4 (d, “Jr.c= 3.7 Hz), 126.6, 125.0, 120.2, 116.9, 115.6 (d,
2Jp.c= 21.8 Hz), 21.7. F NMR (376 MHz, CDCl;) & -111.27. HRMS
(ESI) m/z: [M+H]+ Calcd for Cy,H; 6FO4S 395.0748, found: 395.0747.

4-(4-Bromophenyl)-3-tosyl-2H-chromen-2-one (1n):
1.590 g, 40% yield, white solid, new compound, mp = 237-238 °C, Ry = 0.36 (hexanes/ethyl
acetate 5/1). '"H NMR (400 MHz, CDCl;) & 7.87 (d, J = 8.2 Hz, 2H), 7.72

o.__0O
O P (d, J = 8.3 Hz, 2H), 7.65-7.59 (m, 1H), 7.36-7.28 (m, 3H), 7.25-7.18 (m,
Oﬁx@\ 3H), 7.03-6.98 (m, 1H), 2.42 (s, 3H). °*C NMR (100 MHz, CDCL) §
‘ 157.8, 155.4, 153.9, 145.0, 137.0, 134.8, 131.6, 131.6, 129.6, 129.4, 129.3,
Br

129.1, 126.5, 125.0, 123.7, 119.9, 117.0, 21.7. HRMS (ESI) m/z: [M+H]"
Caled for CpH ¢BrOsS 454.9947 (Br) and 456.9934 (*'Br), found:
454.9945 ("Br) and 456.9925 (*'Br).

4-(0-Tolyl)-3-tosyl-2H-chromen-2-one (1p):
2.956 g, 41% yield, orange solid, new compound, mp = 122-123 °C, Ry = 0.25 (hexanes/ethyl
acetate 5/1). "H NMR (400 MHz, CDCl;) 6 7.90 (d, J = 8.3 Hz, 2H), 7.63-

(e} (0]
O T e 7.58 (m, 1H), 7.49-7.45 (m, 1H), 7.41-7.33 (m, 3H), 7.30 (d, J = 8.2 Hz,
Oﬁ@\ 2H), 7.17 (t, d = 7.7 Hz, 1H), 7.11 (d, J = 7.4 Hz, 1H), 6.91 (dd, J = 8.1,
O 1.2 Hz, 1H), 2.41 (s, 3H), 2.21 (s, 3H). *C NMR (100 MHz, CDCl;) &

159.4, 155.7, 154.0, 144 .9, 137.2, 135.1, 134.7, 132.7, 130.1, 129.4, 129 4,
129.3, 129.3, 126.6, 126.4, 125.6, 125.1, 119.5, 116.9, 21.7, 20.0. HRMS (ESI) m/z: [M+H]"
Calcd for Cy3H1904S 391.0999, found: 391.1000.
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4-(Thiophen-3-yl)-3-tosyl-2H-chromen-2-one (1t):
0.207 g, 11% yield, brown solid, new compound, mp = 157-158 °C, Ry = 0.35 (hexanes/ethyl
0. 0o acetate 5/1). "H NMR (400 MHz, CDCls) & 7.88 (d, J = 8.2 Hz, 2H), 7.64-
o 7.55 (m, 2H), 7.41-7.37 (m, 1H), 7.34-7.27 (m, 3H), 7.25-7.14 (m, 3H),
o/,sll\©\ 2.41 (s, 3H). °C NMR (100 MHz, CDCl3) & 155.5, 155.4, 153.7, 144.8,
137.3, 134.6, 131.5, 129.5, 129.3, 129.2, 128.3, 127.1, 126.2, 124.9, 120.2,

116.8, 21.7. HRMS (ESI) m/z: [M+H]+ Calcd for CyoH;504S, 383.0406,
found: 383.0405.
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3. Synthesis of the New NAD(P)H Model CYNAM

MeO:CENHg
MeO Bpin SN
OH  Pd(PPh3),Cly, KOH (COCl),, DMSO O
@ [ THF/H,O (4/1), 82 °C then Et3N, -78 °C O
OMe
OMe
(Rp)-S3 (Sp)-3d

Under nitrogen, a solution of the alcohol (R,)-S3 (1.275 g, 3.5 mmol), bis(triphenylphos-
phine)palladium(II) chloride (491 mg, 0.7 mmol), potassium hydroxide (589 mg, 10.5 mmol) and
the 2-aminoarylboronic acid pinacolate ester (1.954 g, 7.0 mmol) in tetrahydrofuran (52 mL) and
water (13 mL) was heated at 82 °C for 24 h. The mixture was cooled to room temperature and
extracted with ethyl acetate (20 mLx3). The combined organic layer was dried over anhydrous
sodium sulfate and concentrated in vacuo. The residue was purified by flash column chromato-
graphy on silica gel using hexanes and ethyl acetate as eluent to achieve the intermedaite (S,)-S4
(0.792 g, 58% yield).

Then, under nitrogen, to a solution of oxalyl chloride (0.434 g, 3.4 mmol, 0.29 mL) in dichloro-
methane (10 mL) at -78°C was slowly added a solution of dimethyl sulfoxide (0.534 g, 6.8 mmol,
0.49 mL) in dichloromethane (5 mL). After stirring for 5 min, a solution of (S,)-S4 (0.666 g, 1.7
mmol) in dichloromethane (5 mL) was added dropwise. After the mixture was stirred for 15 min,
triethylamine (1.730 g, 17.1 mmol, 2.4 mL) was then added dropwise. 10 min later, the mixture
was warmed to room temperature and stirred for 3 h. The reaction mixture was quenched with
water (10 mL). After being extracted with dichloromethane and washed with water twice, the
combined organic layer was dried over anhydrous sodium sulfate and concentrated in vacuo. The
residue was purified by flash column chromatography using hexanes and ethyl acetate as eluent to
achieve the product NAD(P)H model (S,)-3d (0.224 g, 39% yield).

(Sp)-2,3-Dimethoxy[2]paracyclo[2](7,10)phenanthridinophane (3d):

0.244 g, 39% yield, yellow solid, new compound, mp = 86-87 °C, R¢= 0.15 (hexanes/ethyl acetate
1/1), >99% ee, [a]*’p = +254.23 (c 0.80, CHCL3). '"H NMR (400 MHz, CDCls) § 9.07 (s, 1H), 7.89
(s, 1H), 7.60 (s, 1H), 7.06 (d, J = 7.4 Hz, 1H), 6.87 (d, J = 7.4 Hz, 1H), 6.56-6.47 (m, 2H), 5.92-
5.71 (m, 1H), 5.37-5.29 (m, 1H), 4.35-4.28 (m, 1H), 4.12 (s, 3H), 4.10 (s, 3H), 4.05-3.97 (m, 1H),
3.37-3.25 (m, 2H), 3.20-3.03 (m, 3H), 2.85-2.76 (m, 1H). °C NMR (100 MHz, CDCls) & 150.2,
148.7, 148.3, 141.0, 138.4, 138.3, 138.0, 137.8, 134.6, 134.4, 132.2, 132.1, 131.8, 130.0, 128.1,
128.0, 119.3, 109.6, 106.1, 56.2, 56.1, 38.7, 34.7, 34.1, 32.5. HRMS (ESI) m/z: [M+H]" Calcd for
C,sH4NO, 370.1802, found: 370.1801.

S4



4. Biomimetic Asymmetric Reduction of 3-Sulfonyl Coumarins

0._0 o._0O
@ P ,,0 [Ru(p-cymene)l;],, Benzotrifluoride S//O
S /
r O \©\ (Sp)-3d, Hj (55 bar), 90 °C, 28 h R O \©\
R R

NN (Sp)-3d

I OMe

OMe

A mixture of [Ru(p-cymene)l:], (2.2 mg, 0.00225 mmol), chiral NAD(P)H model (S;)-3d (5.5
mg, 0.015 mmol) and 3-sulfonyl coumarins 1 (0.15 mmol) in benzotrifluoride (3.0 mL) was stirred
at room temperature for 5 min in glove box and then the mixture was transferred to an autoclave.
The hydrogenation was performed at 90 °C under hydrogen gas (55 bar) for 28 h. After carefully
release of the hydrogen gas, the autoclave was opened. The mixture was concentrated under the
reduced pressure, and then purified by column chromatography on silica gel using hexanes and
ethyl acetate as eluent to give the biomimetic reductive products 2.

The enantiomeric excesses of the reductive products 2 were determined by chiral HPLC. The
racemates could be synthesized under the above condition with readily available phenanthridine
instead of chiral NAD(P)H model.

(+)-4-Phenyl-3-tosylchroman-2-one (2a):

56 mg, 99% yield, colorless oil, new compound, Ry = 0.51 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]*’p = +160.08 (¢ 1.12, CHCl;), 'H NMR (400 MHz, CDCl3) &
7.71-7.64 (m, 2H), 7.35-7.26 (m, 7H), 7.21-7.16 (m, 1H), 7.09-7.04 (m,
2H), 7.00-6.94 (m, 1H), 5.17 (s, 1H), 4.41 (s, 1H), 2.43 (s, 3H). °C NMR
(100 MHz, CDCl3) 6 159.9, 150.9, 146.0, 139.4, 133.9, 129.9, 129.6,
129.4, 129.2, 129.1, 128.2, 127.1, 125.7, 120.9, 116.9, 72.1, 42.3, 21.8.
HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow rate = 1.0
mL/min) retention time = 7.4 min (minor) and 10.5 min (major). HRMS (ESI) m/z: [M+NH,]"
Calcd for C,oHpNO4S 396.1264, found: 396.1265.

(+)-4-Phenyl-3-(phenylsulfonyl)chroman-2-one (2b):

54 mg, 99% yield, colorless oil, new compound, R¢= 0.51 (hexanes/ethyl acetate 5/1), d.r. = 32:1,
0. .0 98% ee, [a]*’p = +145.18 (c 1.08, CHCI;), '"H NMR (400 MHz, CDCl;) &
0 7.96-7.92 (m, 0.06H), 7.83-7.76 (m, 1.94H), 7.67-7.61 (m, 1H), 7.53-7.46
b (m, 2H), 7.34-7.24 (m, 5H), 7.23-7.16 (m, 1H), 7.16-7.13 (m, 0.06H), 7.09-
7.05 (m, 1.94H), 7.03-6.88 (m, 1H), 5.19 (s, 0.97H), 5.15 (d, J = 6.0 Hz,
0.03H), 4.66 (d, J = 5.9 Hz, 0.03H), 4.45 (d, J = 0.6 Hz, 0.97H). °*C NMR
(100 MHz, CDCl;) 6 159.8, 150.9, 139.3, 136.9, 134.7, 129.7, 129.6, 129.3, 129.2, 129.1, 128.2,
127.1,125.8,120.8, 117.0, 72.0, 42.2. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane
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/i-PrOH = 70/30, flow rate = 1.0 mL/min) retention time = 6.9 min (minor) and 11.4 min (major).
HRMS (ESI) m/z: [M+NH,]" Caled for C,;HyNO,S 382.1108, found: 382.1108.

(+)-3-((4-Methoxyphenyl)sulfonyl)-4-phenylchroman-2-one (2c):

58 mg, 98% yield, colorless oil, new compound, Ry = 0.37 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [0]*’p = +161.71 (¢ 1.16, CHCl;), "H NMR (400 MHz, CDCLs)
8 7.75-7.62 (m, 2H), 7.33-7.24 (m, SH), 7.20-7.15 (m, 1H), 7.09-7.04
(m, 2H), 6.99-6.94 (m, 1H), 6.93-6.88 (m, 2H), 5.16 (s, 1H), 4.42 (d, J
= 0.5 Hz, 1H), 3.87 (s, 3H). °C NMR (100 MHz, CDCls) § 164.5,
160.1, 150.8, 139.5, 131.3, 129.6, 129.5, 129.2, 128.1, 128.1, 127.1,
125.7, 121.0, 116.9, 114.5, 72.2, 55.8, 42.4. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-
Hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min) retention time = 9.0 min (minor) and 13.7 min
(major). HRMS (ESI) m/z: [M+NH,]" Calcd for C,,H»,NOsS 412.1213, found: 412.1213.

(+)-3-((4-Fluorophenyl)sulfonyl)-4-phenylchroman-2-one (2d):

57 mg, 99% yield, pale yellow solid, new compound, mp = 118-119 °C, R¢ = 0.52 (hexanes/ethyl
acetate 5/1), d.r. = 32:1, 98% ee, [a]*’p = +131.83 (c 1.14, CHCL), 'H
NMR (400 MHz, CDCl;) & 7.91-7.86 (m, 0.06H), 7.84-7.73 (m, 1.94H),
7.35-7.25 (m, 5H), 7.23-7.18 (m, 1H), 7.14 (t, J = 8.5 Hz, 2H), 7.07 (d, J
=7.1 Hz, 2H), 6.97 (d, J = 8.2 Hz, 1H), 5.19 (s, 0.97H), 5.11 (d, J = 6.0
Hz, 0.03H), 4.67 (d, J = 6.0 Hz, 0.03H), 4.44 (s, 0.97H). *C NMR (100
MHz, CDCl3) 8 166.4 (d, “Jp.c=257.0 Hz), 159.8, 150.8, 139.1, 132.8 (d, “Jp.c= 3.1 Hz), 132.1 (d,
$Jr.c= 9.8 Hz), 129.7, 129.6, 129.2, 128.3, 127.0, 125.9, 120.8, 116.8 (d, 2Jp.c= 19.5 Hz), 116.5,
72.2,42.3."F NMR (376 MHz, CDCl3) & -101.16, -102.69. HPLC (Chiralpak IA, A = 230 nm, 30
°C, n-Hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min) retention time = 6.8 min (minor) and 9.7
min (major). HRMS (ESI) m/z: [M+NH,]" Calcd for C;;H;oFNO,4S 400.1013, found: 400.1018.

(+)-3-((4-Chlorophenyl)sulfonyl)-4-phenylchroman-2-one (2e):

59 mg, 99% yield, colorless oil, new compound, Ry = 0.42 (hexanes/ethyl acetate 5/1), d.r. = 32:1,
98% ee, [a]*’p = +149.90 (¢ 1.18, CHCl;), 'H NMR (400 MHz, CDCL5)
6 7.77 (d, J = 8.6 Hz, 0.06H), 7.68 (d, J = 8.6 Hz, 1.94H), 7.41 (d, J =
8.6 Hz, 2H), 7.35-7.23 (m, 5H), 7.21-7.15 (m, 1H), 7.13 (d, J = 7.9 Hz,
0.06H), 7.04 (d, J = 7.0 Hz, 1.94H), 6.98 (d, J = 8.0 Hz, 0.03H), 6.94 (d,
J=28.1 Hz, 0.97H), 5.15 (s, 0.97H), 5.08 (d, J = 6.0 Hz, 0.03H), 4.64 (d,
J = 6.0 Hz, 0.03H), 4.40 (s, 0.97H). °C NMR (100 MHz, CDCl3) & 159.7, 150.7, 141.7, 139.1,
135.2, 130.5, 129.7, 129.7, 129.6, 129.2, 128.3, 127.0, 125.9, 120.7, 117.0, 72.1, 42.2. HPLC
(Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min)
retention time = 7.3 min (minor) and 10.2 min (major). HRMS (ESI) m/z: [M+NH,4]" Calcd for
C,H19CINO,S 416.0718 (*°Cl) and 418.0700 (*’CI), found: 416.0715 (*>Cl) and 418.0689 (*’CI).

(+)-3-((4-Bromophenyl)sulfonyl)-4-phenylchroman-2-one (2f):
65 mg, 98% yield, colorless solid, new compound, mp = 127-128 °C, R¢ = 0.43 (hexanes/ethyl
acetate 5/1), d.r. > 20:1, 98% ee, [a]*’p = +145.22 (c 1.30, CHCl3), "H NMR (400 MHz, CDCl3) &

7.66-7.56 (m, 4H), 7.36-7.26 (m, 5H), 7.23-7.18 (m, 1H), 7.07 (d, J = 7.0 Hz, 2H), 6.96 (d, J = 8.2
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Hz, 1H), 5.17 (s, 1H), 4.43 (s, 1H). *C NMR (100 MHz, CDCl;) & 159.7, 150.7, 139.0, 135.7,
132.6, 130.5, 129.7, 129.7, 129.2, 128.3, 127.0, 125.9, 120.7, 117.0,
72.1, 42.2. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/
i-PrOH = 70/30, flow rate = 1.0 mL/min) retention time = 7.7 min
(minor) and 10.8 min (major). HRMS (ESI) m/z: [M+NH,]" Calcd for
C»H19BrNO4S 460.0213 ("Br) and 462.0200 (*'Br), found: 460.0214
(Br) and 462.0196 (*'Br).

(+)-4-Phenyl-3-(m-tolylsulfonyl)chroman-2-one (29):

56 mg, 99% yield, colorless oil, new compound, Ry = 0.51 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
0. .0 98% ee, [a]*’p = +147.85 (¢ 1.12, CHCl;), 'H NMR (400 MHz, CDCl3) &
s 7.58 (d,J =17.6 Hz, 1H), 7.52 (s, 1H), 7.42-7.32 (m, 2H), 7.32-7.27 (m, 2H),

S’/S 7.26-7.20 (m, 3H), 7.17-7.13 (m, 1H), 7.04 (d, J = 7.1 Hz, 2H), 6.92 (d, J =
O \Q 8.1 Hz, 1H), 5.15 (s, 1H), 4.41 (s, 1H), 2.34 (s, 3H). °C NMR (100 MHz,
CDCl3) 6 159.8, 150.9, 139.7, 139.4, 136.7, 135.5, 129.6, 129.6, 129.3,
129.2, 129.1, 128.2, 127.1, 126.3, 125.6, 120.9, 116.9, 72.1, 42.4, 21.3. HPLC (Chiralpak IA
column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow rate = 0.8 mL/min) retention time =

9.2 min (minor) and 12.8 min (major). HRMS (ESI) m/z: [M+NH4]" Calcd for CpH»NO4S
396.1264, found: 396.1263.

(+)-4-Phenyl-3-(o-tolylsulfonyl)chroman-2-one (2h):

40 mg, 70% yield, colorless oil, new cornpound, R¢=0.51 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
o 98% ee, = +178.71 (c 0.78, CHCl3), '"H NMR (400 MHz, CDCl;) &
O o 790782(m 1H)754749(m 1H), 7.36-7.22 (m, 7H), 7.20-7.15 (m, 1H),
/\© 7.14-7.09 (m, 1H), 7.06-7.01 (m, 2H), 5.17 (s, 1H), 4.40 (d, J = 0.9 Hz, 1H),
2.69 (s, 3H). >C NMR (100 MHz, CDCls) & 159.8, 151.1, 139.6, 138.6,
135.5, 134.8, 133.1, 131.5, 129.7, 129.7, 129.2, 128.2, 127.0, 126.8, 125.8,
121.0, 117.0, 71.2, 41.8, 20.8. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/i-PrOH
= 80/20, flow rate = 0.8 mL/min) retention time = 8.8 min (minor) and 18.6 min (major). HRMS

(EST) m/z: [M+NH,4]" Calcd for C2;H»NO4S 396.1264, found: 396.1266.

(+)-3-Allyl-3-(methylsulfonyl)-4-phenylchroman-2-one (2i):

Procedure for allyl alkylation: Sodium carbonate (63.6 mg, 0.60 mmol), allyl iodide (100.8 mg,
54.8 uL, 0.60 mmol) and 18-crown-6 (11.8 mg, 10.2 pL, 0.045 mmol) were added to the stirred
solution of the reductive product of 1li (45 mg, 0.15 mmol) in tetrahydrofuran (3.0 mL). The
mixture was stirred at ambient temperature for 24 h. The mixture was concentrated under the
reduced pressure, and then purified by column chromatography on silica gel using hexanes and

o. .o ethyl acetate as eluent to afford the product (+)-2i, 47 mg, 91% yield, white
SO,Me solid, new compound, mp = 63-64 °C, Ry = 0.61 (hexanes/ethyl acetate 10/1),
d.r. > 20:1, 98% ee, [a]*’p = +250.09 (¢ 0.94, CHCL;), 'H NMR (400 MHz,
CDCl3) & 7.79-6.87 (m, 9H), 6.16-5.97 (m, 1H), 5.19 (d, J = 10.0 Hz, 1H),
4.80 (d, J=17.0 Hz, 1H), 4.53 (s, 1H), 3.06-2.97 (m, 1H), 2.86-2.77 (m, 1H),
2.16 (s, 3H). C NMR (100 MHz, CDCls) & 164.3, 149.6, 137.1, 130.6, 129.5, 129.2, 128.8, 126.0,

124.8, 121.3, 116.9, 73.6, 49.2, 41.4, 35.8. HPLC (Chiralpak AD-H column, A = 230 nm, 30 °C,
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n-Hexane/i-PrOH = 80/20, flow rate = 1.0 mL/min) retention time = 9.0 min (major) and 10.2 min
(minor). HRMS (ESI) m/z: [M+NH,]" Calcd for C;oH»,NO4S [M+NH4]" 360.1264, found:
360.1262.

(+)-4-(p-Tolyl)-3-tosylchroman-2-one (2j):

56 mg, 95% yield, colorless oil, new compound, Ry = 0.37 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]*’p = +158.56 (¢ 1.05, CHCl;), 'H NMR (400 MHz, CDCL;) &
7.63 (d, J = 8.3 Hz, 2H), 7.28-7.21 (m, 4H), 7.16-7.12 (m, 1H), 7.08 (d, J
= 8.0 Hz, 2H), 6.95-6.88 (m, 3H), 5.10 (s, 1H), 4.37 (s, 1H), 2.40 (s, 3H),
2.27 (s, 3H). >C NMR (100 MHz, CDCls) & 160.0, 150.8, 145.9, 138.0,
136.5, 133.9, 130.2, 129.9, 129.3, 129.2, 129.1, 126.9, 125.6, 121.2, 116.9,
72.2,41.9,21.7,21.0. HPLC (Chiralpak ID column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30,
flow rate = 1.0 mL/min) retention time = 14.9 min (major) and 18.0 min (minor). HRMS (ESI)
m/z: [M+NH,4]" Calcd for C,3H,4NO,S 410.1421, found: 410.1423.

(+)-4-(4-Methoxyphenyl)-3-tosylchroman-2-one (2k):

55 mg, 90% yield, pale yellow solid, new compound, mp = 132-133 °C, R¢ = 0.30 (hexanes/ethyl
acetate 5/1), d.r. > 20:1, 98% ee, [a]*’p = +156.08 (c 1.10, CHCLy), 'H
NMR (400 MHz, CDCl3) 6 7.62 (d, J = 8.1 Hz, 2H), 7.28-7.20 (m, 4H),
7.17-7.12 (m, 1H), 7.00-6.89 (m, 3H), 6.79 (d, J = 8.6 Hz, 2H), 5.08 (s,
1H), 4.36 (s, 1H), 3.72 (s, 3H), 2.39 (s, 3H). *C NMR (100 MHz, CDCl;)
d 160.0, 159.3, 150.8, 145.9, 133.9, 131.4, 129.9, 129.3, 129.1, 129.0,
128.2, 125.7, 121.3, 116.9, 114.9, 72.3, 55.3, 41.6, 21.7. HPLC (Chiral-
pak IA column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow rate =1.0 mL/min) retention
time = 11.1 min (minor) and 13.5 min (major). HRMS (ESI) m/z: [M+NH,]" Calcd for C,3HyN
0OsS 426.1370, found: 426.1370.

(+)-(3R,4S)-4-(4-Fluorophenyl)-3-tosylchroman-2-one (21):

59 mg, 99% yield, pale yellow solid, new compound, mp = 117-118 °C, Ry = 0.37 (hexanes/ethyl
acetate 5/1), d.r. > 20:1, 98% ee, [a]*’p = +151.60 (c 1.18, CHCLy), 'H
NMR (400 MHz, CDCl3) 8 7.63 (d, J = 8.3 Hz, 2H), 7.31-7.22 (m, 4H),
7.19-7.14 (m, 1H), 7.03-6.93 (m, 5H), 5.13 (s, 1H), 4.34 (s, 1H), 2.40 (s,
3H). °C NMR (100 MHz, CDCl3) & 162.3 (d, *Jp.c= 246.3 Hz), 159.8,
150.8, 146.1, 135.2 (d, “Jp.c= 3.5 Hz), 133.8, 129.9, 129.6, 129.1, 129.1,
128.8 (d, *Jp.c= 8.1 Hz), 125.8, 120.8, 117.0, 116.5 (d, 2Jp.c= 21.6 Hz),
72.1, 41.6, 21.7. "F NMR (376 MHz, CDCls) & -113.53. HPLC (Chiralpak IA column, A = 230
nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min) retention time = 7.8 min (minor)
and 10.2 min (major). HRMS (ESI) m/z: [MJrNH4]+ Calcd for CyH, FNO4S 414.1170, found:
414.1165.

(+)-4-(4-Chlorophenyl)-3-tosylchroman-2-one (2m):
61 mg, 99% yield, colorless oil, new compound, R¢= 0.50 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]*’p = +147.37 (c 1.22, CHCl3), 'H NMR (400 MHz, CDCl3) & 7.63 (d, J = 8.2 Hz, 2H),
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7.32-7.21 (m, 6H), 7.19-7.14 (m, 1H), 7.00-6.93 (m, 3H), 5.12 (s, 1H),
4.33 (s, 1H), 2.41 (s, 3H). *C NMR (100 MHz, CDCls) & 159.7, 150.8,
146.1, 137.9, 134.2, 133.7, 129.9, 129.7, 129.1, 129.1, 128.5, 125.8, 120.5,
117.0, 71.8, 41.6, 21.8. HPLC (Chiralpak IA column, A = 230 nm, 30 °C,
n-Hexane/i-PrOH = 75/25, flow rate = 1.0 mL/min) retention time = 10.1
min (minor) and 13.0 min (major). HRMS (ESI) m/z: [M+H]" Caled for C5,H 3C104S 413.0609
(*°Cl) and 415.0592 (*'Cl), found:413.0609 (*>Cl) and 415.0576 (*’CI).

(+)-4-(4-Bromophenyl)-3-tosylchroman-2-one (2n):

68 mg, 99% yield, colorless oil, new compound, Ry = 0.54 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]*’p = +135.43 (¢ 1.36, CHCl;), 'H NMR (400 MHz, CDCL3) &
7.63 (d, J = 7.9 Hz, 2H), 7.41 (d, J = 8.0 Hz, 2H), 7.31-7.20 (m, 4H),
7.19-7.14 (m, 1H), 6.97-6.86 (m, 3H), 5.11 (s, 1H), 4.34 (s, 1H), 2.40 (s,
3H). BC NMR (100 MHz, CDCl;) ¢ 159.7, 150.8, 146.1, 138.4, 133.7,
132.7,129.9, 129.7, 129.1, 129.1, 128.8, 125.8, 122.3, 120.4, 117.0, 71.7,
41.7, 21.8. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/i-
PrOH = 75/25, flow rate = 1.0 mL/min) retention time = 10.6 min (minor) and 14.0 min (major).
HRMS (ESI) m/z: [M+Na]" Caled for C,,H,7BrNaO,S 478.9923 (Br) and 480.9910 (*'Br),
found: 478.9923 ("Br) and 480.9894 (*'Br).

(+)-4-(m-Tolyl)-3-tosylchroman-2-one (20):

58 mg, 99% vyield, pale yellow oil, new compound, R¢ = 0.54 (hexanes/ethyl acetate 5/1), d.r. >
20:1, 98% ee, [a]*’p = +160.25 (c 1.16, CHCL), '"H NMR (400 MHz,
CDCl;) 6 7.64 (d, J = 8.2 Hz, 2H), 7.29-7.21 (m, 4H), 7.17-7.12 (m, 2H),
7.03 (d, J=7.5 Hz, 1H), 6.93 (d, J = 8.1 Hz, 1H), 6.85 (s, 1H), 6.80 (d, J
= 7.7 Hz, 1H), 5.10 (s, 1H), 4.38 (s, 1H), 2.39 (s, 3H), 2.26 (s, 3H). *C
NMR (100 MHz, CDCl3) 6 160.0, 150.8, 146.0, 139.4, 139.4, 133.9,
129.9, 129.4, 129.4, 129.2, 129.1, 128.9, 127.7, 125.7, 124.1, 121.0, 116.9, 72.1, 42.2, 21.8, 21.5.
HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 75/25, flow rate = 1.0 mL/
min) retention time = 7.0 min (minor) and 8.4 min (major). HRMS (ESI) m/z: [M+H]" Calcd for
Cy3H104S 393.1155, found: 393.1154.

(+)-4-(o-Tolyl)-3-tosylchroman-2-one (2p):

14 mg, 24% yield, colorless oil, new compound, Ry = 0.52 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]*’p = +113.92 (¢ 0.28, CHCl;), 'H NMR (400 MHz, CDCl3) &
0 7.66 (d, J = 8.2 Hz, 2H), 7.33-7.26 (m, 2H), 7.25-7.21 (m, 2H), 7.20-7.11
glsl\©\ (m, 3H), 7.04-6.97 (m, 2H), 6.55 (d, J = 7.7 Hz, 1H), 5.39 (s, 1H), 4.21 (s,
‘ 1H), 2.54 (s, 3H), 2.41 (s, 3H). >C NMR (100 MHz, CDCl;) & 159.8,
151.5, 146.0, 137.1, 134.9, 133.9, 131.5, 129.9, 129.4, 129.3, 129.0, 128.1,
127.3,127.2,125.8, 121.1, 116.8, 70.7, 38.7, 21.8, 19.4. HPLC (Chiralpak IA column, A = 230 nm,
30 °C, n-Hexane/i-PrOH = 75/25, flow rate = 1.0 mL/min) retention time = 6.7 min (minor) and

8.4 min (major). HRMS (ESI) m/z: [M+H]" Calcd for C,3H,04S 393.1155, found: 393.1152.
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(+)-4-(Naphthalen-2-yl)-3-tosylchroman-2-one (2q):

64 mg, 99% yield, pale yellow oil, new compound, Ry = 0.55 (hexanes/ethyl acetate 5/1), d.r. >
20:1, 97% ee, [a]*’p = +156.55 (¢ 1.28, CHCL;),'H NMR (400 MHz,
CDCls) 6 7.80-7.73 (m, 2H), 7.70-7.63 (m, 3H), 7.46-7.41 (m, 2H), 7.37
(s, 1H), 7.33-7.25 (m, 2H), 7.22 (d, J = 8.5 Hz, 3H), 7.18-7.13 (m, 1H),
6.98 (d, J = 8.0 Hz, 1H), 5.31 (s, 1H), 4.50 (s, 1H), 2.37 (s, 3H). °C
NMR (100 MHz, CDCl3) 6 160.0, 151.0, 146.1, 136.7, 133.8, 133.4,
132.8, 129.9, 129.8, 129.6, 129.4, 129.1, 128.0, 127.7, 126.8, 126.7,
126.1, 125.8, 124.7, 120.9, 117.0, 71.9, 42.4, 21.8. HPLC: (Chiralpak IA column, A = 230 nm, 30
°C, n-Hexane/i-PrOH = 75/25, flow rate = 1.0 mL/min) retention time = 12.2 min (minor) and
14.7 min (major). HRMS (ESI) m/z: [M+H]" Calcd for CysH,04S 429.1155, found: 429.1151.

(+)-7-Methyl-4-phenyl-3-tosylchroman-2-one (2r):

49 mg, 83% yield, colorless oil, new compound, R¢= 0.50 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]™’p = +156.62 (¢ 0.98, CHCl;), '"H NMR (400 MHz, CDCls)
8 7.63 (d, J = 7.9 Hz, 2H), 7.31-7.18 (m, 5H), 7.14-6.94 (m, 4H), 6.73
(s, 1H), 5.09 (s, 1H), 4.36 (s, 1H), 2.40 (s, 3H), 2.32 (s, 3H). °C NMR
(100 MHz, CDCl5) 6 160.2, 150.8, 145.9, 140.0, 139.6, 134.0, 129.8,
129.5,129.1, 128.9, 128.1, 127.1, 126.5, 117.8, 117.3, 72.2, 42.0, 21.8,
21.2. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow rate = 1.0
mL/min) retention time = 7.5 min (minor) and 9.9 min (major). HRMS (ESI) m/z: [M+H]" Calcd
for Cp3H;,04S 393.1155, found: 393.1152.

(+)-6,8-Dimethyl-4-phenyl-3-tosylchroman-2-one (2s):

58 mg, 95% yield, colorless oil, new compound, Ry = 0.53 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
99% ee, [0]*’p = +128.61 (¢ 1.16, CHCLy), "H NMR (400 MHz, CDCl;)
8 7.58 (d, J=8.2 Hz, 2H), 7.30-7.16 (m, 5H), 7.03 (d, J = 7.3 Hz, 2H),
6.86 (d, J=4.3 Hz, 2H), 5.03 (s, 1H), 4.39 (s, 1H), 2.38 (s, 3H), 2.24 (s,
3H), 2.09 (s, 3H). °C NMR (100 MHz, CDCl3) 5 160.3, 147.1, 145.8,
139.5, 134.9, 133.9, 131.6, 129.6, 129.5, 129.0, 128.1, 127.1, 127.0,
125.9, 120.1, 72.5, 42.8, 21.7, 20.7, 15.4. HPLC (Chiralpak IA column, A = 230 nm, 30 °C, n-
Hexane/i-PrOH = 70/30, flow rate = 1.0 mL/min) retention time = 5.9 min (minor) and 7.4 min
(major). HRMS (ESI) m/z: [M+H]" Caled for Co4H,304S 407.1312, found: 407.1305.

(+)-4-(Thiophen-3-yl)-3-tosylchroman-2-one (2t):

50 mg, 87% yield, colorless oil, new compound, R¢= 0.53 (hexanes/ethyl acetate 5/1), d.r. > 20:1,
98% ee, [a]*’p = +128.47 (¢ 0.92, CHCl3), "H NMR (400 MHz, CDCl5) &
7.64-7.59 (m, 2H), 7.30-7.21 (m, SH), 7.18-7.13 (m, 1H), 6.91-6.86 (m,
2H), 6.84-6.76 (m, 1H), 5.17 (s, 1H), 4.46 (s, 1H), 2.40 (s, 3H). *C NMR
(100 MHz, CDCl;) 6 160.1, 150.5, 146.0, 139.6, 134.0, 129.9, 1294,
129.0, 128.9, 127.9, 125.9, 125.6, 122.4, 121.4, 117.0, 71.2, 38.1, 21.7. HPLC (Chiralpak AD-H
column, A = 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow rate = 0.8 mL/min) retention time =
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13.5 min (minor) and 19.1 min (major). HRMS (ESI) m/z: [M+NH,4]" Calcd for CyHNO,4S,
402.0828, found: 402.0829.

(-)-3-Allyl-4-methyl-3-tosylchroman-2-one (2u):

Procedure for allyl alkylation: Potassium carbonate (82.8 mg, 0.60 mmol), allyl iodide (100.8
mg, 54.8 pL, 0.60 mmol), 18-crown-6 (11.8 mg, 10.2 pL, 0.045 mmol) and tetrahydrofuran (3.0
mL) were added to the mixture of the reduction system. The mixture was stirred at ambient
temperature for 48 h. The mixture was concentrated under the reduced pressure, and then purified
by column chromatography on silica gel using hexanes and ethyl acetate as eluent to afford the
product (-)-2u, 30 mg, 56% yield, colorless oil, new compound, R = 0.60 (hexanes/ethyl acetate
0._0 5/1), d.r. > 20:1, 93% ee, [a]*’p = -22.25 (¢ 0.40, CHCL;), '"H NMR (400 MHz,
o CDCl3) 6 7.69 (d, J = 8.3 Hz, 2H), 7.30-7.26 (m, 2H), 7.25-7.20 (m, 2H), 7.19-
o//s=o 7.14 (m, 1H), 6.87 (dd, J = 7.9, 1.1 Hz, 1H), 5.65-5.49 (m, 1H), 5.19-5.10 (m,
2H), 3.65 (q, J = 7.1 Hz, 1H), 3.02 (dd, J = 14.4, 5.7 Hz, 1H), 2.78 (dd, J =
Q 14.4, 8.8 Hz, 1H), 2.41 (s, 3H), 1.76 (d, J = 7.1 Hz, 3H). °C NMR (100 MHz,
CDCl;) 6 163.6, 150.1, 145.6, 134.0, 130.2, 130.1, 129.5, 128.4, 126.1, 125.5, 125.3, 121.6, 115.8,
73.2, 35.3, 34.6, 21.7, 13.4. HPLC (Chiralpak AD-H column, A = 230 nm, 30 °C, n-Hexane/i-
PrOH = 90/10, flow rate = 1.0 mL/min) retention time = 12.4 min (minor) and 13.2 min (major).

HRMS (ESI) m/z: [M+NH,]" Calcd for CooH24sNO,4S 374.1421, found: 374.1413.
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5. Transformation of the Biomimetic Reductive Products

Na,COg, Allyl lodide, 18-Crown-6

THF, RT, 28 h

(+)-2I (+)-4 98% yield
>99% ee, dr >20:1 >99% ee, d.r. >20:1

Sodium carbonate (42.4 mg, 0.40 mmol), allyl iodide (67.2 mg, 36.5 puL, 0.40 mmol) and 18-
crown-6 (7.9 mg, 6.8 pL, 0.03 mmol) were added to the stirred solution of (+)-2I (39.6 mg, 0.10
mmol, 99% ee) in tetrahydrofuran (2.0 mL). The mixture was stirred at ambient temperature for
28 hours. The mixture was concentrated under the reduced pressure, and then purified by column
chromatography on silica gel using hexanes and ethyl acetate as eluent to afford the desirable

alkylation product (+)-4.

(+)-(3S,4S)-3-Allyl-4-(4-fluorophenyl)-3-tosylchroman-2-one (4):

43 mg, 98% yield, colorless oil, new compound, R¢ = 0.41 (hexanes/ethyl acetate 5/1), >99% ee,
[a]*p = +176.03 (c 0.86, CHCl;), "H NMR (400 MHz, CDCls) & 7.74 (d, J = 8.1 Hz, 2H), 7.30 (t,
J =7.2 Hz, 3H), 7.20 (d, J = 8.1 Hz, 2H), 7.15-7.05 (m, 3H), 6.91 (t, J = 8.3 Hz, 2H), 5.83-5.68
(m, 7.3 Hz, 1H), 5.15 (d, J = 10.0 Hz, 1H), 4.79 (d, J = 16.9 Hz, 1H), 4.70 (s, 1H), 2.84-2.72 (m,
2H), 2.39 (s, 3H). °C NMR (100 MHz, CDCl3) & 163.5, 162.5 (d, "Jp.c= 246.2 Hz), 149.4, 145.2,
134.8, 133.1 (d, “Jp.c= 3.1 Hz), 131.3 (d, 3Jp.c= 6.7 Hz), 131.1, 130.0, 129.2, 129.2, 128.7, 125.6,
125.0, 121.7, 116.7, 115.7 (d, Yp.c= 21.3 Hz), 74.6, 48.0, 37.5, 21.7. "’F NMR (376 MHz, CDCl;)
8 -113.68. HPLC (Chiralpak IC column, 230 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/min) retention time = 14.9 min (minor) and 16.2 min (major). HRMS (ESI) m/z: [M+NH,]"
Calcd for C,sHpsFNO4S 454.1483, found: 454.1486.

1) LiAlH,4, Et,0, 0 °C (e}
) 4, Ety Ts
Ts 2) Acy0, EtsN, DMAP, DCM O\fo
F
(+)-21 (-5
>99% ee, dr >20:1 95% yield, >99% ee, d.r. >20:1

To a solution of (+)-21 (39.6 mg, 0.10 mmol, 99% ee) in ethyl ether (3.0 mL) was added lithium
aluminium tetrahydride (5.7 mg, 0.15 mmol) at 0 °C. The reaction mixture was stirred for 3 h. The
solution was quenched with water (3.0 mL) and 1IN HCIl (3.0 mL). The aqueous layer was
extracted with ethyl acetate (10 mLx3), washed with brine, dried over anhydrous sodium sulfate,
and concentrated under the reduced pressure. Then, to the solution of the concentrated mixture
above in dichloromethane (3.0 mL) was added triethylamine (101 mg, 0.14 mL, 1.0 mmol), 4-
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dimethylaminopyridine (6.1 mg, 0.05 mmol) and acetic anhydride (51.1 mg, 47.3 pL, 0.5 mmol)
at ambient temperature. The reaction mixture was stirred overnight. The solution was quenched
with saturated ammonium chloride aqueous solution (10 mL). The aqueous layer was extracted
with dichloromethane, washed with brine, dried over anhydrous sodium sulfate, and concentrated
under the reduced pressure. The residue was purified by silica gel column chromatography using
hexanes and ethyl acetate as eluent to afford the desirable product (-)-5.

(-)-2-((1S,2R)-3-Acetoxy-1-(4-fluorophenyl)-2-tosylpropyl)phenyl acetate (5):

46 mg, 95% yield, colorless oil, new compound, R¢ = 0.31 (hexanes/ethyl acetate 2/1), >99% ee,
[0]*°p = -44.45 (c 0.92, CHCl3), '"H NMR (400 MHz, CDCl3) & 7.45 (d, J = 8.2 Hz, 2H), 7.26-7.12
(m, 7H), 7.03 (d, J = 8.0 Hz, 1H), 6.81 (t, J = 8.6 Hz, 2H), 4.94 (d, J = 9.8 Hz, 1H), 4.55-4.47 (m,
1H), 4.30-4.21 (m, 2H), 2.39 (s, 3H), 2.38 (s, 3H), 1.84 (s, 3H). °C NMR (100 MHz, CDCl;) &
170.1, 169.1, 161.7 (d, Jp.c= 244.8 Hz), 148.1, 144.5, 137.0, 135.4 (d, “Jp.c= 2.9 Hz), 132.1,
130.0 (d, *Jp.c= 8.1 Hz), 129.5, 128.7, 128.4, 128.3, 126.5, 123.4, 115.3 (d, 2Jp.c= 21.5 Hz), 66.2,
60.9, 41.0, 21.6, 21.1, 20.4. "’F NMR (376 MHz, CDCl3) & -115.37. HPLC (Chiralpak AD-H
column, 230 nm, 30 °C, n-Hexane/i-PrOH = 60/40, flow = 1.0 mL/min) retention time = 9.7 min
(minor) and 15.2 min (major). HRMS (ESI) m/z: [MJrNH4]+ Calcd for CygHyoFNOgS 502.1694,
found: 502.1696.
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6. Determination of the Absolute Configuration

To determine the absolute configuration of (+)-4-(4-fluorophenyl)-3-tosylchroman-2-one (2I)
(98% ee): firstly, (+)-21 was upgraded to >99% ee by recrystallization with n-hexane/dichloro-
methane and completely dissolved in dichloromethane (2 mL). Then part of dichloromethane was
evaporated and n-hexane (3 mL) was added slowly at ambient temperature. The solvent was
slowly evaporated and the single crystal of was obtained after one day. The structure in Figure S1
showed the absolute configuration of (+)-2l is (3R,4S). The CCDC number is 2069554. These
details can be obtained free of charge via www.ccdc.com.ac.uk/data_request/cif from the

Cambridge Crystallographic Data Centre.

(+)-(3R,4S)-2I

Figure S1. X-ray Crystallographic Analysis of (+)-(3R,45)-2I
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Crystal Data and Structure Refinement for mo_d8v21165_0m for (+)-(3R,4S)-2I

Identification code mo_d8v21165 Om

Empirical formula CpH;FO4S

Formula weight 396.41

Temperature 2932) K

Wavelength 0.71073 A

Crystal system Monoclinic

Space group P21

Unit cell dimensions a=8342512) A o =90°
b=24.9386(7) A B=99.1170(10)°
c=9.4740(3) A vy =90°

Volume 1946.17(9) A®

4 4

Density (calculated) 1.353 Mg/m’

Absorption coefficient 0.201 mm

F(000) 824

Crystal size 0.200 x 0.150 x 0.120 mm’

Theta range for data collection 2.473 t0 25.999°.

Index ranges -10<=h<=10, -30<=k<=30, -9<=1<=11

Reflections collected 20019

Independent reflections 7567 [R(int) = 0.0238]

Completeness to theta = 25.242° 99.1 %

Absorption correction Semi-empirical from equivalents

Max. and min. transmission 0.7456 and 0.6411

Refinement method Full-matrix least-squares on F*

Data / restraints / parameters 7567/1/508

Goodness-of-fit on F2 1.020

Final R indices [I>2sigma(])] R;=0.0333, wR, = 0.0780

R indices (all data) R, =0.0404, wR, = 0.0838

Absolute structure parameter 0.020(18)

Extinction coefficient 0.018(4)

Largest diff. peak and hole 0.157 and -0.165 e.A”
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7. Mechanistic Investigation
7.1 The Reduction of NAD(P)H Model (Sy)-3c with Hydrogen Gas

[Ru(p-cymene)l,],, EA
O N H, (55 bar), 50 °C, 18 h I NH
I OMe O OMe

(Sp)-3c (Sp)-3c-H

A mixture of [Ru(p-cymene)l,], (4.9 mg, 0.005 mmol), (Sp)-3¢ (33.9 mg, 0.10 mmol) in ethyl
acetate (2 mL) was stirred at room temperature for 5 min in glove box and then the mixture was
transferred to an autoclave. The hydrogenation was performed at 50 °C under hydrogen gas (55
bar) for 18 h. After careful release of the gas, the autoclave was opened, and it gave the reductive
(Sp)-3c-H (about 95% yield). Because (Sp)-3c-H was unstable (easy rearomatization to 3c), it
directly participated in the next reaction without further separation.

7.2 Control Experiments of Ruthenium Complex

0._0
O 1 Benzotrifluoride, 90 °C, 23 h
n + (Sp)»-3c-H (Sp)-3c +
O Conditions A (with [Ru(p-cymene)l,],): 32% yield, 98% ee
Conditions B (without [Ru(p-cymene)l5]o): 30% yield, 98% ee
Br Br

Conditions A: in a 10 mL sealed tube, a mixture of (Sp)-3c-H (34.2 mg, 0.10 mmol), [Ru(p-
cymene)l;], (1.5 mg, 0.0015 mmol) and substrate 1n (45.5, 0.10 mmol) in benzotrifluoride (3.0
mL) was stirred at 90 °C for 23 h. The final reaction mixture was concentrated in vacuo and gave
product 2n with 32% yield and 98% ee.

Conditions B: in a 10 mL sealed tube, a mixture of (Sp)-3c-H (34.2 mg, 0.10 mmol) and
substrate 1n (45.5, 0.10 mmol) in benzotrifluoride (3.0 mL) was stirred at 90 °C for 23 h. The final
reaction mixture was concentrated in vacuo and gave product 2n with 30% yield and 98% ee.

Similar results could be achieved for conditions A and B, which indicated that reduced (Sy)-3c-
H reagent participated in the hydrogenation process without the ruthenium complex. Based on the
experimental results and our previous work"*>, a plausible mechanism for the biomimetic
asymmetric reduction of 3-sulfonyl coumarins was illustrated in the scheme below.

Regeneration Transfer (0]
Catalyst NH Catalyst Free ‘;I
O // “R'

RU(") 90 °C

xi/ Hz é /\ 0
Hydrogenation ' ,, R'
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13C NMR HZ-10-39A in CDCI3
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0.0

0.5

40 35 30 25 20 15 10

4.5

f1 (ppm)
S54

90 &85 80 75 70 65 60 55 50

9.5

1.0




elle—

95 Ly —

L0CL—

B2k
L9'9Lhq
LO'2LL
L4021
66211
08'8Z 11
88'8Z} 1
S06ZL
RN |
z96ZL\L
06'621 7
LESEL-T
m_‘.mm@\
zz'sel

809kl —
8405 —

Ly

BLBS
L0L9L—
#5eglL

13C NMR HZ-10-39C in CDCI3
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1H NMR HZ-10-45A in CDCI3
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"H NMR (400 MHz, CDCls)
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13C NMR HZ-10-45A in CDCI3
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13C NMR (100 MHz, CDCly)
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1H NMR HZ-10-45C in CDCI3
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"H NMR (400 MHz, CDCls)
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13C NMR HZ-10-45C in CDCI3

2o0d.r. > 20:1
3C NMR (100 MHz, CDCl3)
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1H NMR HZ-10-48B in CDCI3
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1H NMR HZ-10-45B in CDCI3

2q d.r. > 20:1
"H NMR (400 MHz, CDCl3)
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1H NMR HZ-10-51A in CDCI3
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H NMR (400 MHz, CDCl3)
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13C NMR HZ-10-51B in CDCI3
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3C NMR (100 MHz, CDCl3)

-10

200 180 180 170 10 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10
f1 (ppm)

210

S70



CLBEC—

BLSP P —
BLLLG—

59089
§608'9
L0L8'9
10889
80069
c8elL
695 _‘HW
PSLL'L
ATAAS
60rT L
9pSe L
ePLT L
8LLTL
LZBZL
L2091
28z9'L
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19F NMR HZ-10-61 in CDCI3
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Data File C:WCHEM3IZ\1W\DATANZHOUZO0L94GIGL006178.D
Sample Name: HZ-10-15B+-

Aci. Operator H
Acg, Instrument : {#3§ 1 Location i Vial 1
Injection Date : 12/25/20 Z0:03:41

Inj Volume : 5.000 ul
Acig. Merhod
Last changed

C:\CHEN3 24 1\ METHOD S, DEF_LC. M
12/25/20 19:56:53
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\DEF_LC.M
Last changed i 12725720 20:45:15
(modified after loading)
gample Infa : TA, n-hexane/i-Pr0H = 70/30, 1.0 mL/min, 30 of, 230 nn

Additional Info @ Peakis) marmally integrated

WAFDT A Wawdength=230 nm (ZHO TR0 T98E1GT006172 .00
Harm. 7
00 ]
700
[
S00
9 g
400 2 ¥
= E
200
200 -
100
o
T T T T T
b 4 & 8 10 mir]
Area Percent Report
Sorted By H Sigmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs
Silgnal 1: VWDL &, Wavelength=230 mm
Peak RetTime Type Width Area Height Area
#  [min) [min]  [mAU#*3] [mATT] B
-1 [===-1 | I- [=mmmmmme I
1 7.385 BB 0.2555 5882.63135 349.26910 43,9647 (+/.)_za
2 10.423 BB 0.2544 5390.93543 351.73356 50.0353
148 1 12/25/20 20:45:18 Page 1 of 2

Data File C:%CHEM3IZV1\DATANZHOUZ01945IGLO06L77.D
Sample Name: HZ-10-154

Acq. Operator H

Ahcg. Tnstrument : {88 1 Location : Wial 1
Injection Date @ 12/25/20 19:42:47
Inj Wolume : 5.000 pl
Acg. Method i CiAVCHEM3ZY I\METHODSWDEF _LC.M
Last changed 1 lZf25420 19:17:08
(modified after loading)
dnalysis Method : C:\CHEM32%1\METHODS\DEF_LC.M
Last changed 1 l2/25/20 20:47:41
imodified after loading)
Sample Info : Ii, n-hexane/i-Pr0OH = 70430, 1.0 wk/min, 30 of, 230 nm
Additional Info : Peak(s) nanually integrated
SANDT A Wavdength=2 30 nm (ZHO 20 TRE1GT006T77 .00
Marm. 7]
500 -]
400 -
200 -
§
00 -
100 4
g
Y | WP L=
T T T T T
i 4 5 i 10 mir]
Area Percent Report
Sorted By : Signal
Multiplier: H 1.0000
Dilution: : 1.0000 o)
Use Multiplier & Dilution Factor with ISTDs
ol
'S
Signal 1: VWDl A, Wavelength=230 nm %
Peak RetTine Type Width Area Height. Area
# [min] [min] [wdll*s] [mAIT] %
-1 1----1 | - |----m--- 1
1 7.421 BB 0.2578 32.00377 1.86918 0.664L (+)-za
2 10.4686 BB 0.2536 3671.845614 219.35047 99,1359
{488 1 12/25/20 20:47:44 Page 1 of 2

S81




Data File C:\CHEMS2)1\DATA\ZHOU2019%5IG1006223.D
Sample Name: HZ-10-15&4+-

Acy. Operator

Aci. Instrument :

Injection Date

Acy. Merhod
Last changed

Analysis Method :

Last changed

Saumple Info

Additional Info :

s 1
12/29/20 22:04: 14

Inj Volume :

C:yCHEM32Y1\METHODS DEF_LC. M
12/259/20 22:03:16

(modified after loading)
C:WCHEM3Z2V1IVMETHODS\DEF_LC. M
12/29/20 22:23:04

(modified after loading)

Ik, n-hexane/i-Pr0OH = 70/30, 1.0 mL/min, 30 oC, 230 mm

Peak (3) manwally integrated

Location :

Vial 1

5.000 nl

AT &, Viiedength=2 30 im (ZH0 U20 18515 1006223 0)
Ham. 7
240
200 -
2
150 _ &
§ =
100 4
a0
o
T T T T T T
1 4 G g 10 12 i
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=230 no
Peak RetTime Type Width Area Height Area
# [min] [min] [mAl+s] [mal] %
-1 [====1 I I- [=mmmmmme |
1 6.951 BE 0.3062 2492.81250 124.18739 49.9379
2 11.354 BE 0.2813 2499.00306 134.76805 50.0621

{8 1 12729720 22:23:09

Page 1 of 2

Data File C:%\CHEM3Z2)1\DATA\IHOUZ0Ll9%3IGL006222.D0
Sample Name: HZI-10-17&

Acg. Operator

Acg. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Last changed

Sample Info

Additional Info :

18 1
12/29/20 21:44:49

C:%\CHEM3 24 1\METHODS\DEF_LC.H
12/29/20 21:42:31

(modified after loading)
C:\CHEM3Z\ 1\METHODS\DEF_LC.H
12/29/20 22:06:03

(modified after loading)

Location @ ¥ial 1

Inj Volume : 5.000 pl

IA, n-hexane/i-Pr0H = 70/30, 1.0 ml/min, 30 of, 230 nm

Peal(s) marmally integrated

AT A, Wavdength=230 nm (ZH0 L0 195161006222 0]
Narmn. 7]
3850 4
300 -]
240 *
200 4
180 ]
100 4
50
g
) N PR =
T T T T T T
2 4 L] 8 i 12 mirf
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000 (o) @]
Use Multiplier & Dilution Factor with ISTDs
-.,S//
Signal 1: WDl A, Wavelength=230 nm %
o
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [mAl] %
-—--1 1===-1 | [=mmmmmmmmm | mm e |
1 £.943 BB 0.3208 47.95551 2.30435 1.1954 (+)_2b
2 11.364 BB 0.2805 3963.91797 213.60262 95.3046
188 1 l2/29/20 22:06:07 Page 1 of 2
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Data File C:\CHEMS2)1\DATA\ZHOU2019%5IG1006225.D Data File C:%\CHEM3Z2)1\DATA\IHOUZOLl9%3IGL006224.D
Sample Name: HZ-10-185+- Sample Name: HZI-10-17B
Acy. Operator H Acg. Operator H
Acg. Instrument : %38 1 Location : Acg. Instrument : %3 1 H
Injection Date : 12/29/20 22:41:28 Injection Date : 12/29/20 22:22:37
Inj Volume : :
Acyg. Method + C:3ZCHEM32Y 1\METHODSADEF_LC.H Acg. Method + C:\CHEM3Z2Y1\METHODSYDEF_LC.M
Last changed 12/29/20 22:40:12 Last changed 12/29/20 22:20:48
(modified after loading) (modified after loading)
Analysis Method : C:NCHEM32)1\METHODS\DEF_LC.M Analysis Method : C:\CHEM3Z\1\METHOD34DEF_LC.M
Last changed 12/29/20 22:58:57 Last changed 12/29/20 22:44:27
(modified after loading) (modified after loading)
Saumple Info : IA, n-hexane/i-Pr0H = 70/30, 1.0 mLk/min, 30 o, 230 mm Sample Info : I&, n-hexane/i-Pr0H = 70430, 1.0 ml/min, 30 of, 230 nm
Additional Info : Peak(s) manually integrated Additional Info : Peak(s) mamially integrated
AT, Viwelengthe 130 nm (ZH 0 20 1815 1 006225 00 AN A, Uzvelength=2 30 nm (ZHD L0 196101 D0RZEe 1)
Ham. 7 Narmn. 7]
175 3504
150 ] 300
125 240
100 200 [
b i =
= P
s n 180
50 100
5 50
_J\_,\_)rL H
i Y 0
Z 4 g g 14 H & 10 13 i
Area Percent Report Area Percent Report
Sorted By Sigmal Sorted By Sigmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: 1.0000 Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs O
0
Signal 1: VWD1 A, Wavelength=230 no Signal 1: WDl A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area OMe
# [min] [min] [walU+s] [mal] % # [min] [min] [wal*s] [mal] %
----1 I---=1 | - === --—-1 I----1 | - I-==-----
1 §.954 VE 0.3343 1729.60388 77.51493  50.1036 (+/—)—2C 1 8.965 BB 0.3329 34. 26607 1.55605 0.3440 (+)—2C
2 13.734 BB 0.3400 172Z.45288 76.69793 49,8964 2 13.716 BB 0.3411 4025.63392 178.51363 99.1560
{48 1 12/29/20 22:59:03 Page 1 of 2 188 1 12/29720 22:44: 31 Page 1 of 2
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Data File C:\CHEMS2)1\DATA\ZHOU2019%5IG1006227.D
Sample Name: HZ-10-18C+-

Acy. Operator H

Acg. Instrument : %38 1 Location @ Vial 1
Injection Date : 12/29/20 23:le:l5
Tnj Volume : 5.000 ul

Acyg. Method + C:3ZCHEM32Y 1\METHODSADEF_LC.H
Last changed 12/29/20 23:15:21

(modified after loading)
Analysis Method : C:NCHEM32)1\METHODS\DEF_LC.M
Last changed 12/29/20 23:17:59

(modified after loading)
Saumple Info : IA, n-hexane/i-Pr0H = 70/30, 1.0 mLk/min, 30 o, 230 mm

Additional Info : Peak(s) manually integrated

DT &, Viiedength=2 30 im (ZH0 20 1815 1008227 0
Ham. 7
<0 -|
300
200 -| @ o
& I
< =
100 o
o P
T T T T T
2 4 i 3 10 i
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

gignal 1: VWDl A, Wavelength=230 nn

Peak RetTime Type Width Area Height
# [min] [min] [mAl+s] [mal]
-1 [====1 I I-
1 6.536 BE 0.2653 2793.39331 160.29990
2 9.773 BE 0.2635 2805.52565 15&.523238

{88 1 12729720 23:29:30

49,8917
50.1083

(+/-)-2d

Page 1 of 2

Data File C:%\CHEM3Z2)1\DATA\IHOUZOLl9%3ICGL006226.D0
Sample Name: HZI-10-17C

Acg. Operator H
Acg. Instrument : %3 1
Injection Date : 12/29/20 23:00:53

Acg. Method
Last changed

C:%\CHEM3 24 1\METHODS\DEF_LC.H
12/29/20 22:58:13

(modified after loading)
C:\CHEM3Z\ 1\METHODS\DEF_LC.H
12/29/20 23:17:59

(modified after loading)

Analysis Method :
Last changed

Location

Inj Volume

Sample Info : I4, n-hexane/i-Pr0H = 70430, 1.0 ml/min,

Additional Info : Peak{s) manually integrated

@ Wial 1

: 5.000 pl

30 of, 230 mm

AT A, Wavdength=230 nm (ZH0 L2 195161006226 0]
Narmn. 7
400 -
300
¥
r
200 |
100 4
) =
T T T T T
2 4 L] g i mirf
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal l: WUD1 A, Wawelength=230 mm

Peak RetTime Type Width Area Height
# [min] [min] [wal*s] [mAl]
-—--1 1===-1 | I-
1 6.531 BB 0.2616 40. 422138 2.37487
2 9.744 BB 0.2643 4150.32227 233.60Z10

188 1 l2/29/20 23:18:02

0.9646
99.0354

Page 1 of 2
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Data File C:\CHEMS2)1\DATA\ZHOU2019%SIG1006246.D
Sample Name: HZ-10-Z15+-

Acy. Operator H
Aci. Instrument :
Injection Date

s 1
12/30/20 20:20:06

Acy. Merhod
Last changed

C:yCHEM32Y1\METHODS DEF_LC. M
12/30/20 20:16:27

(modified after loading)
C:WCHEM3Z2V1IVMETHODS\DEF_LC. M
12Z/30/20 20:37:24

(modified after loading)

Analysis Method :
Last changed

Saumple Info H

Location : Vial 1

Inj Volume : 5.000 ul

Ik, n-hexane/i-Pr0OH = 70/30, 1.0 mL/min, 30 oC, 230 mm

Additional Info : Peak(s) manually integrated
NATDT &, Viiedength=2 30 im (ZH0 L20 18515 1006246 0)
Ham. 7
<0 -|
300
200 -| ~ =
) /k k
o
T T T T T T
2 4 g 8 1 12 i
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

gignal 1: VWDl A, Wavelength=230 nn

Peak RetTime Type Width Area Height
# [min] [min] [mAl+s] [mal]
-1 [====1 I I-
1 7.287 BE 0.3106 4033.83936 196.33701
2 10.271 BE 0.3128 4066.63696 193.04302

{88 1 12730420 20:37:26

Area
5
[=mmmmmme |
49,7976 (+1-)-2e
50.2024
Page 1 of 2

Data File C:%\CHEM3Z2)1\DATA\IHOUZO0Ll9%3ICGL006245.D
Sample Name: HZI-10-Z0B

Acg. Operator H
Acg. Instrument :
Injection Date

18 1
12/30/20 20:00:59

Acg. Method
Last changed

C:%\CHEM3 24 1\METHODS\DEF_LC.H
12/30/20 19:59:11

(modified after loading)
C:\CHEM3Z\ 1\METHODS\DEF_LC.H
12/30/20 20:26:50

(modified after loading)

Analysis Method :
Last changed

Sample Info H

Additional Info : Peak{s) manually integrated

Location

Inj Volume

I, n-hexane/i-Pe0H = 70/30, 1.0 wl/min,

@ Wial 1

: 5.000 pl

30 of, 230 mm

AT A, Wavdength=2 30 nm (ZH0 L2 195161006248 0]
Narmn. 7|
300 -
=
6800~ g
=
400 |
00
o =
i H G } 10 i
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000 o__0
Use Multiplier & Dilution Factor with ISTDs
O
0, 0
Signal 1: WDl A, Wavelength=230 nm 7
O
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [mAl] % c'
-—--1 1===-1 | [=mmmmmmmmm | mm e |
1 7.295 BB 0.3394 123.07564 5.32936 1.0742 (+)_2e
2 10.22Z0 BB 0.3114 1.13343e4 536.60602 98.9253
188 1 12/30/20 20:26:53 Page 1 of 2

S85




Data File C:\CHEM32)1%

DATANZHOTUZO194,5IG1006248.D

Sample Name: HZ-10-Z1C+-

Acy. Operator H
Aci. Instrument :
Injection Date

Acy. Merhod
Last changed

Analysis Method :
Last changed

Saumple Info H

s 1
12/30/20 20: 58:43

Location :

Inj Volume :

C:yCHEM32Y1\METHODS DEF_LC. M
1z/30/20 20:57:21

(modified after loading)
C:WCHEM3Z2V1IVMETHODS\DEF_LC. M
12Z/30/20 21:13:55

(modified after loading)

Ik, n-hexane/i-Pr0H =

Vial 1

5.000 nl

70430, 1.0 nl/min, 30 of, 230 mm

Additional Info : Peak(s) manually integrated
NATDT &, Viiedength=2 30 im (ZH0 L20 18515 1006248 1)
Ham. 7
S00
< -
i g
300 e bl
= L
200
100
o N
T T T T T T
2 4 g 8 1 12 i
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Wavelength=230 no
Peak RetTime Type Width Area Height Area B
# [min] [min] [walU+s] [mal] % r
-1 [====1 I I- [=mmmmmme |
1 7.713 BE 0.3360 6209.95340 278.64737 50.0357
2 10.540 BE 0.3414 £201.12549 26&.53310 49.9643
{8 1 12/30/20 21:13:59 Page L of 2

Data File C:%\CHEM3Z2)1\DATA\IHOUZOLl9%3IGL006247.D

Sample Name: HZI-10-Z0C

Acg. Operator H
Acg. Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method :
Last changed

Sample Info H

Additional Info :

18 1
12/30/20 20:40:09

C:%\CHEM3 24 1\METHODS\DEF_LC.H
12/30/20 20:36:51

(modified after loading)
C:\CHEM3Z\ 1\METHODS\DEF_LC.H
12/30/20 21:01:32

(modified after loading)

IA, n-hexane/i-Pr0H = 70/30, 1

Peal(s) marmally integrated

Location

Inj Volume

.0 ml/min,

@ Wial 1

: 5.000 pl

30 of, 230 mm

AT A, Wavdength=2 30 nim (ZH0 L2 195161 006247 0]
Narm. 7]
800
700
500
400 4
&
400 2
300
00 -
100 4
o] N
T T T T T T
2 4 L] g 0 12 mirf
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area B
# [min] [min] [wal*s] [mAl] % r
-—--1 1===-1 | I- J=mmmmmee |
1 7.71Z BB 0.3526 95.74295 4.0533% 1.0826
2 10.8517 BB 0.3415 3747.65625 379.0361% 95.9174
18 1 12/30/20 21:01:36 Page 1 of 2
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Data File D:\U3ERSCHEMSTATION' 1\DATA\ZHOUZ0Z1\¥Z3002730.D
Sample Name: HE-11-49C4-

Acig. Operator 1 SYSTEM

Sample Operator : 3YITEN

Acig, Instrument : 126011 Location : -
Injection Date 7/10/2021 4:05:38 PM Inj : 1

Injy Wolume @ No inj
C:\ITSER3 Y PUBLIC,DOCUMENTSY CHEMSTATION, 1\METHOD 84 defl_LC. M
741042021 Z:44:54 PM by 3TSTEN
(modified after loading)
C:\USERS Y PUBLICYDOCUMENTS CHEMSTATIONY 1\ METHOD S defl_LC. M
7/10/2021 4:26:06 PM by 3F¥STEN
(modified after loading)
Sample Info : I, n-Hexane/i-FrOH = 80/20, 0.8 nkL/min, 30 of, 230 mm

Acg. Method
Last changed

Inalysis Method :
Last changed

Additional Info : Peak(s) mamually integrated

ANTD A, Viielength=2 30 hm (075 ERS'CHERS T AT 1010 AT AZHO LE02 14723002 780 01)
mAl 7]
400
400
300
g o
200
100
o
T T T T T T T
b 4 ] g n 12 14 mirf
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

signal 1: VODL A, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [(mAT*s] [mAl] %
| 1===-1 | I- [=mmmmmmm |
1 9.199 VE 0.2713 4202.14645 235.38873 50.1100
2 12.77Z BE 0.2974 4183.70264 214.61815 49.8900

Page 1 of 2

126011 7/10/Z021 4:26:10 PM SYSTEM

Data File D:\U3ERSCHEMSTATION'1\DATA\ZHOUZ0Z1\¥Z3002731.D
Sample Name: HE-11-43C

Acig. Operator 1 SYSTEM

Sample Operator STITEN

Aci, Instrument 126011 Location : -
Injection Date 7/10/2021 4:25:38 PM Inj : 1

Injy Wolume @ No inj
:ZITSER3 Y PUBLIC,DOCUMENTSY CHEMSTATION, 1\METHOD 84 defl_LC. M
741042021 Z:44:54 PM by 3TSTEN
(modified after loading)
C:\USERS Y PUBLICYDOCUMENTS CHEMSTATIONY 1\ METHOD S defl_LC. M
7/10/2021 4:44:46 PM by 3F¥STEN
(modified after loading)
Sample Info : I, n-Hexane/i-FrOH = 80/20, 0.8 nkL/min, 30 of, 230 mm

Acg. Method
Last changed

Inalysis Method :
Last changed

Additional Info : Peak(s) mamually integrated

AT A, Viielength=2 30 hm (075 ERS'CHEMS T AT 100 AT AZHO IE02 11723002 781 01)
mal 7
00 -|
G600
400 -|
00 -
g
[
T T T T T T T
b 4 ] g n 12 14 mirf
Area Percent Report
Sorted By Sigmal
Multiplier H 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

signal 1: VODL A, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [(mAT*s] [mAl] %
| 1===-1 | I- [=mmmmmmm |
1 9.205 BE 0.2735 124.24998 6.34344 1.0057

2 12.767 VE R 0.3013 1.22303e4 616.37054 93.9943

126011 7/10/Z021 4:44:48 PM SYSTEM

Page 1 of 2
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Data File D:\U3ERSCHEMSTATION'1\DATA\ZHOUZ0Z1\¥Z3002779.D
Sample Name: HE-11-49F4+-

Acig. Operator 1 SYSTEM

Sample Operator : 3YITEN

Acig, Instrument : 126011 Location : -
Injection Date 7/10/2021 3:41:22 PM Inj : 1

Injy Wolume @ No inj
Acg. Method C:\ITSER3 Y PUBLIC,DOCUMENTSY CHEMSTATION, 1\METHOD 84 defl_LC. M
Last changed 1 771042021 Z:44:54 PM by SYSTEM
(modified after loading)
C:\USERS Y PUBLICYDOCUMENTS CHEMSTATIONY 1\ METHOD S defl_LC. M
7/10/2021 4:04:02 PM by 3F¥STEN
(modified after loading)
Sample Info : I, n-Hexane/i-FrOH = 80/20, 0.8 nkL/min, 30 of, 230 mm

Inalysis Method :
Last changed

Additional Info : Peak(s) mamually integrated

WAWDT A, Tiavelength=2 30 nm (D05 ERS 1 HEMSTAT 10 F AT AZHO U202 11723002 778 0

mAL

400 -

400 4

200

208

200

100

18547

175 20 i

Area Percent Report

Sorted By H Sigmal
Multiplier H 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

signal 1: VODL A, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [(mAT*s] [mAl] %
| 1===-1 | I- [=mmmmmmm |
1 8.808 VB R 0.2371 3311.44092 237.67677 49.7203
2 13.647 BE 0.3927 3854.32495 150.54021 50.2797

L1260I1 7/10/Z021 4:04:08 PM SYSTEM

Page 1 of 2

Data File D:\U3ERSCHEMSTATION'1\DATA\ZHOUZ0Z1\¥Z3002773.D
Sample Name: HEZ-11-495

Acig. Operator 1 SYSTEM

Sample Operator STITEN

Aci, Instrument 126011 Location : -
Injection Date 7/10/2021 3:17:09 PM Inj : 1

Injy Wolume @ No inj
:ZITSER3 Y PUBLIC,DOCUMENTSY CHEMSTATION, 1\METHOD 84 defl_LC. M
741042021 Z:44:54 PM by 3TSTEN
(modified after loading)
C:\USERS Y PUBLICYDOCUMENTS CHEMSTATIONY 1\ METHOD S defl_LC. M
7/10/2021 3:44:38 PM by 3F¥STEN
(modified after loading)
Sample Info : I, n-Hexane/i-FrOH = 80/20, 0.8 nkL/min, 30 of, 230 mm

Acg. Method
Last changed

Inalysis Method :
Last changed

Additional Info : Peak(s) mamually integrated

AN 7, Warwelengthe=2 30 nm (OIS RS HERAS T AT 0 VI AT AR TE0 V{2300 778 1)
mal 7]
o0 o
oo |
500 o &5
400
200 |
200+
100
H
[
T T T T T T T T
a8 5 75 10 135 15 175 20 mirf
Area Percent Report
Sorted By Sigmal
Multiplier H 1.0000
Di lution 1.0000 0._0O
Do not use Multiplier & Dilution Factor with ISTDs O
L
S
Signal 1: VID1 A, Wavelength=230 nm /
Peak RetTime Type Width Area Height Area
# [min] [min] [(mal*s] [mAl] %
| 1===-1 [=mmmmmmm |
1 8.811 VB 0.2342 110.96770  7.02949  0.9892 (+)-2h
2 18.627 BE 0.3992 1.11067e4 427.37448 99.0108
L1260I1 7/10/Z021 3:44:40 PM SYSTEM Page L of 2
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Data File C:\CHEM3Z2\1\DATA\ZHOU-ZL1\YZINO18915.D
Sample Name: HZI-11-56+-

Acg. Operator
Acg. Instrument :
Injection Date
Acg. Method

Last changed

Instrument 1

7/15/2021 3:34:41 AN
C:%CHEM32) 1\METHOD S\DEF_LC.H
T/15/2021 3:16:11 AM
{modified after loading)
C:%CHEM32) 1\METHOD §\DEF_LC.H
7/15/2021 5:05:12 AN
{modified after loadineg)

: AD-H, Hexane/i-PrOH = 80/20, 1.0 ul/min,

dnalvsis Method :
Last changed

Sample Info

Location :

30 of, 230 mm

DT T (20T TV ZN0T3975 )
Narm. 7]
250
200
150
H
o 2
&
=
100+
504
o
o i H } 5 10 i
Area Percent Report
Sorted By Fimal
Multiplier: H l.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
0. ._0O
Aignal 1 VWDl A, Wavelength=230 mm
Peak RetTime Type Width Area Height Area ""'A||Y|
#  Twinl fwinl wAD ¥z w1 % Ms
A b | === | mmmmmm o I | | I
1 8.996 EEB 0.1669 1323.21594 122.33219 G50.0224
2 10.250 EE 0.1936 1322.02593 105.93039 49.9776
Totals : 2645. 24487 228. 36259
(+/-)-2i

#*% End of Report ##%

Instrument 1 7/15/2021 5:05:14 AM

Fage 1 of 1

Data File C:\CHEM32\1\DATA\ZHOU-Z1\VZNOL8916.1
Hample MName: HE-11-56

Acag. Operator

Azqg., Instrument Instrument 1 Location : -
Injection Date 7/15/2021 4:01:58 AM
Acg. Method YCHEM3ZY 1\METHOD $\DEF_LC.M
Last changed @ /1572021 4:01:01 AM
(modified after loading)
Analysis Method : C:\CHEM32y1\METHOD3\DEF_LC.M
Last changed : 741572021 5:04:47 AM
(modified after loadineg)
Sample Info : AD-H, Hexane/i-PrOH = 80720, 1.0 wlhimwin, 30 oC, 230 nm
DT yuelen gih=2 30 nm (ZHOU-Z T ZH0T 8376 07
Harm. ]
2000 4
1500 | =
]
=
1000 -
500+
Z
3
. =
0 z a4 I g 10 i
Area Percent Report
Sorted By H Simmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
0. _0O
Sigmal 1: VD1 &, Wavelength=230 nm
Peak RetTime Type Width Area Height Area "”'A||Y|
# [min] [win] ndUT *s wdl 1 % Ms
el R il Rt 1 1 1 1
1 8.969 BB 0.1705 1.41857ed 1290.67273 98.9766
2 10,224 BB 0.1945 146.67892 1l.80422 1.0234
Totals 1.43324ed4  1302. 47695
(+)-2i

##%* End of Report #*#%

Instrument 1 7/15/2021 5:04:53 AM

Fage 1 of 1
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Data File C:\CHEMS2)1\DATA\ZHOU20Z14SIG1006473.D Data File C:%\CHEM3Z2)1\DATA\IHOUZ0214%3IGL006471.D
Sample Name: HZ-10-40&4+- Sample Name: HZI-10-39&
Acy. Operator H Acg. Operator H
Acg. Instrument : %38 1 Location @ Vial 1 Acg. Instrument : %3 1 Location @ ¥Wial 1
Injection Date : 1/20/21 17:11:39 Injection Date : 1720421 16:23:356
Tnj Volume : 5.000 ul Inj ¥olume : §.000 pl
Acyg. Method + C:3ZCHEM32Y 1\METHODSADEF_LC.H Acg. Method + C:\CHEM3Z2Y1\METHODSYDEF_LC.M
Last changed 1/20/21 17:09:32 Last changed 1/20/21 16:22:56
(modified after loading) (modified after loading)
Analysis Method : C:NCHEM32)1\METHODS\DEF_LC.M Analysis Method : C:\CHEM3Z\1\METHOD34DEF_LC.M
Last changed 1720421 17:33:49 Last changed 1720421 17:14:13
(modified after loading) (modified after loading)
Saumple Info ID, n-hexane/i-Pr0OH = 70/30, 1.0 nL/min, 30 oC, 230 nm Sample Info ID, n-hexane/i-Pr0H = 70/30, 1.0 wnl/win,
Additional Info : Peak(s) manually integrated Additional Info : Peak(s) mamially integrated
AT, Viwelengthe 130 nm (ZH 0 20 21615 1006473 00 AN A, Uzvelength=2 30 nm (ZHD L0 2 T 01 D067 1.0)
Ham. 7 Narmn. 7|
240
300 -
200 -
8004 E
il
160 5 H
= =
400 |
100 4
00
a0
-
0+ 0 =
i i § H 1o 13 14 10 i i z P G i 10 12 14 16 18
Area Percent Report Area Percent Report
Sorted By : Sigmal O O Sorted By : Signal (o) o)
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 , //o Dilution: H 1.0000 /O
Use Multiplier & Dilution Factor with ISTDs "S Use Multiplier & Dilution Factor with ISTDs 74
/ 7
Signal 1: VWD1 A, Wavelength=230 no Signal 1: WDl A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# [min] [min] [walU+s] [mal] % # [min] [min] [wal*s] [mal] %
----1 I---=1 | - === | --—-1 I----1 | - I-==----- |
1 14.977 BB 0.4917 4211.36475 130,79126 50.1334 (+/-)-2j 1 14.909 BE  0.4912 1.74835e4  543.64301 99.1906 (+)-2j
2 17.908 BE 0.4853 4188.95752 133.05103 49.8666 2 17.974 BB 0.4307 142.665333 4.60158 0.3094
{088 1 1/20/21 17:33:53 Page 1 of 2 188 1 1720421 17:14:16 Page 1 of 2
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Data File D:\USERZ\CHEMSTATIONY 1\DATA)\ZHOUZ0Z21\¥Z3001809.D
Sanple Name: HZ-10-40B+-

Acy. Operator 1 SVETEM

Sample Operator @ SYSTEM

Aci, Instrument : 126011 Location : -
Injection Date : 1/20/2021 10:29:25 AN Inj : 1

Iny Volume : No inj
C:\USERS Y PURLICA\DOCUMENTSY CHEMSTATION, 1N\METHODS  defl_LC. M
1/20/2021 9:30:44 AM by STSTEM
(modified after loading)
C:\USERS Y PUBLIC,DOCUNMENTSY CHEMSTATION, 1N\METHOD S\ defl_LC. M
1/20/2021 11:38:37 aM by 3YSTEM
(modified after loading)
Jample Info : IA, n-Hexanesi-PrOH = 70430, 1.0

Acg. Method
Last changed

Analysis Method
Last changed

wl/uwin, 30 of, 230 nm

Additional Info : Peak{s) menually integrated

WA, TWavelength=2 30 nm (0505 ER 5 U HEMS TAT ORI AT A HO U203 V12300 1 808 0
mau 7
350 4
300 |
250
200 2 -
= 3
150 ]
100 o
a0+
0
T T T T T T T T
2 4 g & 1 12 14 16 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
&

Do not use Multiplier Dilution Factor with ISTDs

Signal l: ¥UD1 A, Wavelength=230 nm

Peak RetTime Type Widch Area Height Area
# [min] [min] [mal*s] [mAlT] %
-1 1===-1 | I- J=mmmmmme I
1 11.045 ¥V 0.3379 3859.35303 171.94897 48.5985
z 13.417 VB 0.3696 4033.22455 164.74094 51.1015

Page 1 of 2

126011 172072021 11:38:49 AN SYSTEM

Data File D:\USERZ\CHEMSTATIONY 1\DATA\ZHOUZ0Z21\¥Z3001808.D
Sanple Name: HEZ-10-39B

Acy. Operator 1 SVETEM

Sample Operator @ SYSTEM

Aci, Instrument : 126011 Location : -
Injection Date : 1/20/2021 10:06:47 AN Inj : 1

Iny Volume : No inj
C:\USERS Y PURLICA\DOCUMENTSY CHEMSTATION, 1N\METHODS  defl_LC. M
1/20/2021 9:30:44 AM by STSTEM
(modified after loading)
C:\USERS Y PUBLIC,DOCUNMENTSY CHEMSTATION, 1N\METHOD S\ defl_LC. M
1/20/2021 11:30:22 AM by 3YSTEM
(modified after loading)
Jample Info : IA, n-Hexanesi-PrOH = 70430, 1.0

Acg. Method
Last changed

Analysis Method
Last changed

wl/uwin, 30 of, 230 nm

Additional Info : Peak{s) menually integrated

SANTD A, Tiawelength=2 30 nm (005 ER 5 HEW 5 TAT 10N T AT AZHO U202 1012300 1808 0
mau 7
250
200
T
k4
o
150 o -
100 o
&0+
. =
T T T T T T T T
2 4 g & 1 12 14 16 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
&

Do not use Multiplier Dilution Factor with ISTDs

Signal l: ¥UD1 A, Wavelength=230 nm

Peak RetTime Type Widch Area Height Area
# [min] [min] [mal*s] [mAlT] %
-1 1===-1 | I- J=mmmmmme I OMe
1 11.0899 VB 0.3320 33.14118 1.52216 0.9149 (+).2k
z 13.464 VB 0.3635 3589.35306 147.04446 99.0851
126011 1/20/20Z1 11:30:34 AN SYSTEM Page 1 of 2

S91




Data File D:\USERSYCHEMSTATION' 1\DATA\ZIHOUZ0214¥I3001812.D
Sample Name: HZ-10-40C+-

Acy. Operator : SYSTEM

Sauwple Operator : 3YSTEM

Aci, Instrument : 126011 Location -
Injection Date 1/20/2021 2:46:14 PM Inj : 1

Injy Volume @ No inj
Acg. Method C:4USERS Y PUELICYDOCUMENTS, CHEMSTATION 1N\METHOD S defl_LC. M
Last changed : 172072021 2:31:05 PM by SYSTEM
(modified after loading)
C:\USERS\PUBLICYDOCUMENTSY, CHEMSTATION 1\METHOD S defl_LC. M
1/20/2021 4:24:19 PN by SYSTEN
(modified after loading)
Ik, n-Hexane/i-PrOH = 70430, 1.0 wl/min, 30 oC, 230 nm

Inalysis Method :
Last changed

Sauple Info

Additional Info : Peak(s) manually integrated

AT A, Viwelengthe 130 nm (075 ER SV HEMST AT I0H AT 0 [0 00181200
mak 7
S00
< -
@
00 4 2 =
& -]
~
200
100
o A
T T T T T T
1 4 G g 10 12 i
Area Percent Report
Sorted By Sigmal
Multiplier H 1l.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

gignal 1: VWDl A, Wavelength=230 nn

Peak RetTime Type Width Area Height Area
# [min] [min] [mAl+s] [mal] %
-1 [====1 I I- [=mmmmmme |
1 7.865 BE 0.3547 5918.61426 250.46056 49.9198

2 10.305 BE 0.3443 5937.62744 254.29160 50.0802

Page 1 of 2

126011 1/20/Z021 4:24:54 PN SYSTEN

Data File D:\USERZ\CHEMSTATION'1%DATAYZHOUZ021,¥Z3001514.D
Sample Name: HZI-10-39C

Acg. Operator : STSTEM

Sample Operator : SYVSTEMN

Acg. Instrument : 126011 Location : -
Injection Date 1/20/2021 3:35:36 PM Inj : 1

Inj Volume o inj
Acg. Method : C:\USER3\PUBLIC\DOCUMENTSY, CHEMSTATIONY 1\METHOD 3 defl_LC. M
Last changed : 172042021 2:31:05 PM by 3¥STEM
(modified after loading)
C:\USERS\FUELIC\DOCUMENTSY CHEMSTATION 13\ METHOD S defl_LC. M
1/20/2021 4:24:19 PM by SYSTEM
(modified after loading)
IA, n-Hexane/i-Fr0OH = 70430, 1.0 nk/min, 30 oC, 230 nm

Analysis Method :
Last changed

Sample Info

Additional Info : Peak{s) manually integrated

AN A, avelangth=2 30 nm (0705 ER 50 HERAS TAT 10 D AT AZHO U203 1123001814 0
mau )
400 4
400
7
300 N
200
100 4
) S
T T T T T T
2 4 L] 8 i 12 mirf
Area Percent Report
Sorted By Sigmal O O
Multiplier H 1.0000
Dilution 1.0000 , //O
Do not use Multiplier & Dilution Factor with ISTDs 'S
4
o}
Signal 1: WDl A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*s] [mAl] % F
-—--1 1===-1 | I- J=mmmmmee |
1 7.788 BB 0.3403 78.16211 3.45025 1.1065 (+)-2|
Z 10.179 BB 0.3369 £985.46326 307.70093 95.3935
126011 142072021 4:24:24 PN SYSTEM Page 1 of 2
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Data File D:Y\USERS\CEEMSTATION\L)DATA\ZHOUZ021\YZ3001661.D Data File D:\USERS\CHEMSTATION®1YDATA\ZHOUZ0211\¥Z3001880.D
Sauple Name: HZ-10-d3A+- Sample Name: HZ-10-d84
Aoy, Operator @ SYSTEM Acy. Operator @ SYSTEM
Sauple Operator : STYSTEM Sauple Operator : STSTEM
Acg. Instrument : 126011 Location : - A':‘_I' Ir_‘St[“mEnt ¢ 1260IT LDEE‘ti”I_‘ -
Injection Date : 3/6/20Z1 9:17:11 AN Ini: 1 Tnjection Dave : 3/6/2021 5:58:21 A Inj l
Inj Volume : No inj Inj Volume : No inj
Acq. Method : C:VUSERS)PUBLICYDOCUMENTS) CHEMSTATION, L\ METHODS \ def1_LC. K Acg. Hethod + C:WOSERSY PURLICAVDOCUMENTS) CHENSTATION, 1\ METHODS \ def] LC. M
Last changed 3/6/2021 B8:34:16 AM by SYSTEM Last changed to3/6/2021 8:34:16 AM hy STSTEM
(modified after loading) imodified afrter loading)
Analysiz Method : Ci)\USERS)PUBLICYDOCUMENTSCHEMSTATION)1\METHODS de£l_LC. K dnalysis Method : C:\ISER3\PUELIC\DOCUMENTS',CHEMSTATION, I\METHODS, defl LC. M
Laszt changed ; 3/6/2021 9:37:31 AM by SYSTEM Last changed P O3/6/2021 9:22:28 AM by STSTEM
(modified after loading) (modified after loading)
Sauple Info : Ih, n-Hexane/i-Pr0OH = 75/25, 1.0 wl/min, 30 o, 230 nn dauple Info i Ia, n-Hexane/i-PrOH = 75/25, 1.0 nbh/win, 30 of, 230 nw
Additional Tnfo : Peak({s) mamually integrated Additional Info : Peak(s) manually integrated
AT 7 Wandength=2 20 nm (0TS ER SV HEMET ATTO N0 AT A A (0T TV 2S00 T 88T 1 ATO A, Wavdength=2 30 nm (005 ER SYCHEMST AT I0HT AT R HO UZ0Z 1+ 723001 830,07
mal 7] mAll
300 300 ]
250 250 4
200 o 200 + §
& o
o
150 = 150
100 - 1004
50 - 50
g
o ) =
T T T T T T T T T T T T : T T T
2 + L] 8 10 1z 14 16 min| 2 4 L] g 1o 12 14 18 min|
Area Percent Report Area Percent Report
Sorted By H Signal () o) Sorced By H Sigmal O O
Multiplier : 1,0000 Multiplier : 1.0000
Dilution : 1.0000 /O Dilution : 1.0000 /O
Do not use Multiplier & Dilution Factor with ISTDs 4 Do not use Multiplier & Dilution Factor with ISTDs 4
/7 /7
Signal l: VUDL &, Wavelength=230 rm Signal 1: VWDl &, Wavelength=230 mu
Peak RetTime Type Width Area Height Area Peak RetTime Type Uidth Area Height Area
§  [uin] [win]  [whU*s] [mal] B § [min] [win]  [wAU*s] [mall] 5
-1 1-=—-1 I I [ | Cl -l 1--=-1 \ I- [ | Cl
1 9,07z BY  0.5340 4712.80460 131.24060 48,7285 (+/-)-2m 1 10.130 BE  0.5048  479.87761  1.43650  1.0438 (+)-2m
2 12.845 ¥E  0.4117 4754.25977 171.70033 50.2715 2 12.999 BBA  0.3823 4539.12305 178.74617 98.9562
1260T1 3/6/2021 9:37:42 AN STSTEM Page 1 of 2 1260I1 3/6/2021 9:22:41 AM SYSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATA\ZHOU-ZI\¥INO17607.D
Sample Name: HZ-10-464+-

Acyg. Operator H
Acy. Instrument :
Injection Date
Acg. Method

Last changed

Instrunent 1

3/3/2021 8:29:25 AM
C:\CHEM32Y 1\METHOD S\DEF_LC.M
3/3/2021 8:22:25 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD S\DEF_LC.M
3/3/2021 8:48:57 AM
inodified after loading)

Inalysis Method :
Last changed

Jamnle Info

Location : -

IA, Hexane/i-PrOH = 75/25, 1.0 nkimin, 30 of, 230 nm

A welen gih= 230 rim (ZFO0-2 T 2RO 7507 11
Harm. 7]
250 -
200
=
150 £
ES =2
P
=
1001 o
A0
o
T T T T T T T
i 2 4 i i 1z 14 1t min]
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs O O
O
Sigmal 1: VWD1 &, Wawelength=230 nm 0,
/,
Peak RetTime Type Width Area Height Area 4
# [min] fmin] wd0 *3 [ maIr 1 %
-1 I----1 1 1 1 |
1l 10.534 BB 0.5203 3629.71680 105,24075 50,0134
Z 13.976 EB 0.4222 3627.77002 128.62926 49,9866
Totals = T7257.48652  233.87000 Br
(+/-)-2n

*%% End of Report *%%

Instrument 1 3/3/2021 §:49:04 AN

Page 1 of 1

Data File C:\CHEM32Y1\DATA\ZHOU-ZI\VZINOL7606.D
: HI-10-45A4

Aeqg. Operator
Aciqg. Instrument :
Injection Date
Ao, Method
Last changed

Instrunent 1

3/3/2021 8:03:11 AM
:4CHEM32Y 1\METHOD 3\ DEF_LC.M
3/3/2021 7:08:43 AM
imodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.M
3/3/2021 8:50:30 AM
(modified after loading)

IA, Hexane/i-PrOH = 75725, 1.0 wl/min,

inalysis Method
Last changed

Fauple Info

Location : -

30 of, 230 mm

AR e guh=2 300 rirm (2O T07 2G50 1)
Narmn. 7]
500 |
400
300 - 2
00
100 4
@
o
=
o
T T T T T T T T
0 2 4 5 i 1 1z 14 1t i
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs O O
O
Signal 1: VD1 &, Wawelength=230 nm :,S’/
/,
Peak RetTime Type Width Area Height Area /
# [minl Mmin] wdU *3 [mAIT 1 k3
-1 1-—--1 1 1 1 1
1 10.573 BB 0.4862 79,73492 2.43610 1.0263
2 13.966 VB 0.4187 7689,28369 Z75.56104 98,9737
Totals @ 7769.01862 278.05713 Br
(+)-2n

*%% End of Reporc %%

Instrument 1 37372021 §:50:39 AM

Page 1 of 1
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Data File C:%\CHEM3Z2)1\DATAY\ZHOU-Z1,¥ZN017611.D
Sample MName: HZI-10-46C+-

acg. Operator

Acqg. Instrument : Instrument 1 Location @ -
Injection Date : 3/3/2021 9:13:49 PM
dcg. Method : C:\CHEM32)1\METHOD 3\DEF_LC.M
Last changed T 3/3/2021 8:16:42 PH
(modified after loading)
dnalysiz Method : C:)CHEM32\14YMETHODS\DEF_LC.M
Last changed : 3/3/2021 9:538:39 PM
(modified after loading)
Sample Info : IA, Hexane/i-FrOH = 75425, 1.0 nL/min, 30 of, 230 nm
T Folen guh= 20 fim (2T 2 T ZRO T 7B 1T 107
Narm. 7]
400 -|
300 -|
a
g
- =
5
200 -
100 4
o
T T T T
a z 4 ] 8 min|
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VUD1 &, Wavelength=230 nm
Feak RetTine Type Width Area Height Area
# fminl fuinl wAlD *3 [m&Ir 1 %
e l-===]---—-- | 1 1
1 6.976 BB 0.2656 3693,31323 209,25561 50.0762
2 8. 439 BB 0.2274 3682.07448 245,5076% 49,9236
Totals @ T3T5.38770 454, 76350

*#%% End of Reporc %%

Instrument 1 37372021 9:58:43 PM

Page 1 of 1

Data File C:\CHEM32)1\DATA\ZHOU-Z1\VZNOL7613.D

Acig. Operator H
Acy. Instrument :
Injection Date
Acg. Method

Last changed

Instrunent 1

34372021 9:41:12 PH
C:4CHEM3Z2Y 1\METHOD 33 DEF_LC.M
34372021 9:39:40 FH
(modified after loading)
C:4CHEM3Z2Y 1\METHOD 33 DEF_LC.M
3/3/2021 9:59:28 PH
imodified afrer loadinag)

Analysis Method :
Last changed

Hample Info

Location : -

Ii, Hexane/i-PrOH = 75/25, 1.0 ml/win, 30 oC, 230 nm

T Frelen GR= 30 i (22 T 2H TE T3 Ty

500

400

300

200 4

100

8.436

5.981

Area Percent Report

Sorted By
Multiplier: 1.0000
Dilucion: H 1.0000
TUse Multiplier & Dilution Factor with ISTDs

Hignal

Signal 1: VD] A, Wavelength=230 rnm

Peak RetTime Type Width Area Height Area
# [min] fuin] mall *3 [TAIT 1 k3
e B [l S 1 1
1 6.961 EB 0.2631 87.65787 J.26101 1.0773
Z &.436 BB 0.2281 5294,17480 3351.50778 B98.9227
Totals : £351.83268 354.76879

(+)-20

#%% End of Report *#%+%

Instrument 1 3/3/2021 9:59:31 M

Page 1 of 1
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Data File D:\USERSYCHEM3TATIONY 1\DATAY\ZHOUZ021\¥Z3001944.D
Sauple Name: HZ-10-495+-

Acy. Operator 1 SYSTEM

Sauple Operator : SYSTEM

Aci, Instrument : LZ60IT Location : -
Injection Date 3/17/2021 9:07:53 PM Inj : 1

Injy Volume : No inj
C:4ISERS Y PUBLIC,DOCUMENTSY CHEM3TATION, 1\METHOD 8 defl_LC. M
3/17/2021 8:34:34 PM by SYSTEM
(modified after loading)
C:\USERS\PUELICY\DOCUMENTSY CHEMSTATIONY 1Y METHOD SV defl LC. M
3/17/2021 9:45:47 PM by 3¥STEM
(modified afrer loading)
Ii, n-Hexane/i-PrOH = 75725, 1.0 ml/min, 30 of, 230 nm

Acg. Method
Last changed

Analysis Method :
Last changed

Sauple Info

Additional Info : Peak(s) manually integrated

ST B, Viwelengthe=2 30 nm (LS ERSW: HERMS TAT 10 FDAT AZHG 2021 23001 8 1)
mau ]
50
00
250
200 T $
150 ]
100 o
40 -
o4
i 4 g g i
Area Percent Report
Sorted By Simmal
Multiplier H l.0000
Dilution 1.0000 O o
Do not use Multiplier & Dilution Factor with ISTDs
10,7
4
Fignal 1: VWD1 A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wAU*s] [mAl] %
-1 [===-1 I I- | I
1 6.716 ¥V 0.1703 2283.18652 204.36960 49.9067 (+/-)-2p
4 §.444 vV 0.209% 2291.72192 165.20837 50.0933
126011 3/17/2021 9:48:52 PN STITEM Page 1 of 2

Data File D:‘\USERZ\CHEMSTATIONY 1\DATA)\IHOUZ0Z1\YZI3001946.D
Sample Name: HZI-10-45B

Acqg. Operator 1 SVETEM

Sample Operator : SYSTEM

Acqg., Instrument : 1260I1 Location : -
Injection Date : 3/17/2021 9:35:34 P Inj : 1

Inj Volume Ho inj
C:\USERSY PUBLIC\DOCUMENTSY CHEMSTATIONY I\METHOD 3 def1_LC. M
3/17/2021 5:34:34 PN by SVSTEN
(modified after loading)
C:4USERS Y FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS defl LC. M
3/17/2021 9:47:39 PN by SVSTEN
(modified after loading)
Sample Info : IA, n-Hexane/i-PrOH = 75/25, 1.0 mkfmin, 30 oC, 230 nm

Acg. Method
Last changed

inalysis Method
last changed

Additional Info : Peakis) manually integrated

AND A, Uiavelength=2 30 nm (D305 ER 5V HEWST AT IOHLTOAT AZHO U202 14723001 346 D)
mau 7]
1400
1200
1000 4
~
#
=
&00
600 -|
400
200
. =
T T T T
2 4 L] i
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000 O O
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTDa O
QR
/
4
Signal 1: VOD1 A, Wavelength=230 num (e}
Feak RetTime Type Widch Area Height Area
# [min] [win] [mal+s] [mal] %
-—-- 1-==-1 | I- [=mmmmmme |
1 £.701 BY 0.1743 124.88231 10.53310 1.0933 (+)'2P
z 8.387 BB 0.2083 1.12931e4 822.26489 98.3067
126011 3/17/2021 9:47:46 PM SYSTEN Page 1 of 2
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Data File C:\CHEM32)1\DATA\ZHOU-Z1\¥INO17605.D
Sample Name: HZ-10-46B4+-
Acyg. Operator H
Acy. Instrument :
Injection Date
Acg. Method
Last changed

Instrument 1 Location : -
3/3/2021 8:53:07 AN

C:4CHEM3ZY 1\METHOD 5\DEF_LC.M

3/3/2021 §:47:44 AN

(modified after loading)

C:4CHEM3ZY 1\METHOD 5\ DEF_LC.M

3/3/2021 10:09:41 &AM

imodified afrer loading)

inalysis Method :
Last changed

Sauple Info Ik, Hexanesi-FrOH = 75725, 1.0 ml/min, 30 oC, 230 nm
A el geh= A rirm (A2 TV ZH0 T 708 1)
Marm. 7]
00
s i
= k3
400 n
300 -|
200 -|
100
) L
i s 3 75 10 115 15 175 min]
Area Percent Report
Gorted By Sigmal
Multiplier: H 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VD1 A, Wavelength=2Z30 nm

Peak RetTime Type Width Area Height Area
# [min] fwin] malU *a [m&Ir 1 k3
el R [l St 1 | 1 1
1l 12,150 ¥B 0.4303 1.15187ed 403.88596 50,0197
2 14.640 EB 0.4130 1.15097e4 423.76575 43,9803
Totals : 2.30284ed 827.85170

#*% End of Reporc %%

Instrument 1 37372021 10:09:48 AM

(+-)-2q

Page 1 of 1

Data File C:%\CEEM32Y1\DATA\IHOU-ZI\YZINOL7610.D
: HI-10-45B

Acg. Operator H

Acg. Instrument : Instrument 1

Injection Date 3/3/2021 9:37:40 AM

Acg. Method C:%\CHEM3Z2Y 1\METHOD 33 DEF_LC.M

3/3/2021 8:36:32 AN
(modified after loading)
C:%\CHEM3Z2Y 1\METHOD 3\ DEF_LC.M
3/3/2021 10:07:55 AM
(modified afrer loadingl

Last changed

Analysis Method :
Last changed

Location : -

*%% End of Report *++%

Instrument 1 3/3/2021 10:07:57 AM

Page 1 of 1

Sample Info IA, Hexane/i-PrOH = 75/25, 1.0 wh/min, 30 of, 230 nm
T relen gu=1 30 i (ZH -2 TP ZRG T Fer Ty
Harm. 7
2
El
3
g00
600
400
200
o
o
T T T T T T T
o 25 5 i5 10 125 15 175 min
Area Percent Report
Sorted By Signal
Maltiplier: H 1.0000
Dilution: 1.0000 (o) )
Use Multiplier & Dilution Factox: with ISTDs
2
Signal 1: VUD1 &, Wavelength=230 rnm “
4
Peak RetTinme Type Width Area Height Area
# [minl min] ndU *a [Tl 1 %
i R |l e 1 1 1
1 12.238 BB 0.4192  327,90085 11.89184 L.3732
2 14.66% VB 0.4151 2,35505e4 86l.26312 B96.6268
Totals @ 2.38754ed §73.154396
(+)>29
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Data File D:‘\USERZ\CHEMSTATIONY 1\DATA)\IHOUZ021\YZ3001900.D
Sample MName: HZI-10-52a+-

Acqg. Operator 1 SVETEM

Sample Operator : SYSTEM

Acqg., Instrument : 1260I1 Location : -
Injection Date : 3/9/20Z1 4:10:51 PM Inj : 1

Inj Volume Ho inj
C:\USERSY PUBLIC\DOCUMENTSY CHEMSTATIONY I\METHOD 3 def1_LC. M
3/9/2021 3:43:59 PM by SYSTEM
(modified after loading)
C:4USERS Y FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS defl LC. M
3/9/2021 4:47:03 PM by 3YSTEM
(modified after loading)
Sample Info : IA, n-Hexane/i-PrOH = 70/30, 1.0 mnkfmin, 30 oC, 230 nm

Acg. Method
Last changed

inalysis Method
last changed

Additional Info : Peakis) manually integrated

AN A, Uiavelength=1 30 nm (0705 ER 5 HEMST AT 10 HTCLAT A0 U202 1723001 900 D)
mau ]
175 4
180
125
100
=
%
75 ] =
50 o
24+
I P | S
T T T T T
2 4 L] g 1 i
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000 0._0O
Do not use Multiplier & Dilution Factor with ISTDa
1,
Signal 1: ¥iD1 &, Wavelength=2Z30 nm d’
Feak RetTime Type Widch Area Height Area
# [min] [min] [mAT*=] [mal] %
-—-- 1-==-1 - [=mmmmmme |
1 7.454 VB 0.2440 1280.01025 80.30379 45.9102 (+/_)_2r
z 9.91Z BB 0.2807 1284.61511 69.49427 50.0898
126011 3/9/2021 4:47:05 PM 3TSTEN Page 1 of 2

Data File D:\USERSYCHEM3TATIONY 1\DATAY\ZHOUZ2021\¥Z3001902.D
Sauple Nawme: HZ-10-514

Acy. Operator 1 SYSTEM
Sauple Operator : SYSTEM

Aci, Instrument : LZ60IT Location : -
Injection Date 3/9/2021 4:42:52 PM Inj 1
Injy Volume No inj

Acg. Method C:4ISERS Y PUBLIC,DOCUMENTSY CHEM3TATION, 1\METHOD 8 defl_LC. M
Last changed 1 3/9/2021 3:43:59 PM by SYSTEM

(modified after loading)
C:\USERS\PUELICY\DOCUMENTSY CHEMSTATIONY 1Y METHOD SV defl LC. M
3/9/2021 5:00:16 PM by SVSTEM

(modified afrer loading)

Ii, n-Hexane/i-PrOH = 70/30, 1.0 ml/min, 30 of, 230 nm

Analysis Method :
Last changed

Sauple Info

Additional Info : Peak(s) manually integrated

SATDT &, Viidength=2 30 nm (075 ERSYC HER ST AT 10 HA D AT AZHO U202 1V 1Z3001 802 01)
mau ]
50 o
00
250 £
E
00+
150 ]
100
50
¥
o4
T T T T T
3 4 g & 10 i}
Area Percent Report
Sorted By Simmal
Multiplier H l.0000
Dilution 1.0000 O O
Do not use Multiplier & Dilution Factor with ISTDs O
1,47
4
Fignal 1: VWD1 A, Wavelength=230 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wa0*s] [mAl] %
-1 [===-1 I I- | I
1 7.457 BE 0.2563  43.01477 2.51864  1.0222 (+)-2r
4 9.876 BE 0.2806 4165.13164 225.33815 98.9773
126011 3/9/2021 5:00:19 PM SVSTEM Page 1 of 2

S98




Data File D:‘\USERZ\CHEMSTATIONY 1\DATA)\IHOUZ0214VYZI3001905.D
Sample MName: HZI-10-5ZB+-

Acqg. Operator 1 SVETEM

Sample Operator : SYSTEM

Acqg., Instrument : 1260I1 Location : -
Injection Date : 3/9/20Z1 8:25:21 PM Inj : 1

Inj Volume Ho inj
C:\USERSY PUBLIC\DOCUMENTSY CHEMSTATIONY I\METHOD 3 def1_LC. M
3/9/2021 3:00:56 PM by SYSTEM
(modified after loading)
C:4USERS Y FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS defl LC. M
3/9/2021 9:22:36 PM by 3YSTEM
(modified after loading)
Sample Info : IA, n-Hexane/i-PrOH = 70/30, 1.0 mnkfmin, 30 oC, 230 nm

Acg. Method
Last changed

inalysis Method
last changed

Additional Info : Peakis) manually integrated

AND A, Uiaveength=2 30 nm (0305 ER 5V HEWST AT IOHTOAT AZHO U212 14723001 305 D)
mau 7]
400
400 -
300 *
¥
200
100
[
T T T T T T T
1 2 3 4 4 L] 7 g i
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
&

Do not use Multiplier Dilution Factor with ISTDs

Signal 1: ¥UD1 A, Wavelength=230 nm

Feak RetTime Type Widch Area Height Area
# [min] [min] [mAT*=] [mal] %
-—-- 1-==-1 | I- [=mmmmmme |
1 5.908 WB 0.1434 3068.82397 315.68811 50.0283 (+/_)_zs
z 7.414 BB 0.1790 3065.34766 Z60.96362 459.9717
126011 3/9/2021 9:22:40 PM 3TSTEN Page 1 of 2

Data File D:\USERSYCEHEM3TATIONY 1\DATAY\ZHOUZ2021\¥Z3001907.D
Sauple Name: HZ-10-51B

Acy. Operator 1 SYSTEM
Sauple Operator : SYSTEM

Aci, Instrument : LZ60IT Location : -
Injection Date 3/9/2021 8:59:09 PM Inj 1
Injy Volume No inj

Acg. Method C:4ISERS Y PUBLIC,DOCUMENTSY CHEM3TATION, 1\METHOD 8 defl_LC. M
Last changed 1 3/9/2021 B:00:56 PM by SYSTEM

(modified after loading)
C:\USERS\PUELICY\DOCUMENTSY CHEMSTATIONY 1Y METHOD SV defl LC. M
3/9/2021 9:23:02 PM by SVSTEM

(modified afrer loading)

Ii, n-Hexane/i-PrOH = 70/30, 1.0 ml/min, 30 of, 230 nm

Analysis Method :
Last changed

Sauple Info

Additional Info : Peak(s) manually integrated

SAITDT &, Viudength=2 30 nm (075 ERSAC HER ST AT 10 HA D AT AZHO U202 1V 1Z3001 807 1)
mau
&00
&
GO0 o
400
200
o o
T T T T T T T
1 3 3 4 5 G 7 8 i}
Area Percent Report
Sorted By Simmal
Multiplier H l.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

signal 1: VWDl A, Wavelength=230 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [wa0*s] [mAl] %
-1 [===-1 I I- | I
1 5.893 BE 0.1456 49.95501 5.26856 0.7086

4 7.381 BE 0.1781 7000.13770 600.20129 99.25914

126011 3/9/2021 9:23:04 PM STSTEM

Page 1 of 2

S99




Data File D:\USERS\CHEMSTATIONY 1\DATA\ZHOUZOZINTZ3002767.D0
Sample Name: HZ-11-50D+-

Azq. Operator 1 AYSTEM
Sample Operator : SYSTEM

Arqg. Instrument @ 1260IT Location @ -
Injection Date @ 7/10/2021 G:06:50 PM Ing : 1

Inj Wolume : No inj
Acg. HMethod i CiNUSERSNPUBLIC,DOCUMENTS CHEMSTATIONY INMETHODE Y defl LC. M

Last changed 7/10/2021 7:55:29 PM by 3YSTEN
(modified after loading)
Analysis Method : C:\USERS\PUBELICA\DOCUMENTSCHEMSTATIONY IN\METHODS Vdefl LC. M
Last changed 7/10/2021 9:00:43 PM by 3YSTEN
(modified after loading)
Sample Info : AD-H, n-Hexanesi-PrOH = 70430, 0.8 wl/min, 30 o, 230 nm

additional Info : Pesk(s) marmally integrated

AVDT A, Wavdength=230 nm (005 ERS HEMST AT IOMTDAT MZH0 U202 11723002757 D)
mAll 7]

250

200 o

150 4

g
100 2 3
&0 -
D_y\'_}\_,‘
T T T T T T
5 4 75 10 125 15 17.5 20 mir
Area Percent Report
Sorted By Signal
Multiplier H 1.0000
Dilution 1. 0000
Do not use Multiplier s Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=230 non
Peak RetTime Type Width Area Height Area
# [win] [win] [wal*=] [mAl] %
| [====1 I I- == mmmmem I
1 13.503 BB 0.3102 2101.0441%  99.55585 50.8429 (+/-)-2t
2 19.154 BE 0.4036 2031.38196 77.30142 49,1571
1260TT 7/10/2021 9:00:51 PM 3¥YSTEM Page 1of 2

Data File D:\USERS\CHEMSTATION INDATAYZHOUZO0Z1NYZ3002768G6.D
Sample Name: HZ-11-500

Acg. Operator 1 SYSTEM

Sample Operator : SYSTEM

Acg. Instrument : L260IT Location : -

Injection Date @ 7/10/2021 8:3%9:50 PH Inj : 1
Inj Volume : Ho inj

Acg. Method
Last changed

C:\USERS Y FUBLICADOCUNENTS Y CHEMATATION INMETHODS Y defl LE. M
7/10/2021 7:55:29 PM by SV3TEM
(modified after loading)
Analysis Method : Ci\USERSNPUBLICDOCUMENTS)CHEMSTATIONY INMETHODGdefl LC.M
Last changed 7/10/2021 9:03:26 PM by SVITEM

(modified after loading)
: AD-H, n-Hexane/i-PrOH = 70730, 0.8 nL/min, 30 oC, 230 nm

Saumple Info

Additional Info : Peak{s) manually integrated

DT A, Wawdength=230 rm (D05 ERSCHEM STAT IONTDAT AZHD UZ0ZT\VZI002 798 00
mAl ]
1400 -
1200 o
1000 -
00 -
3
=
GO0 -
400 4
00
+
5
. b
T T T T T T T
4 ] a8 10 125 15 174 20 ming
Area Percent Report
Sorted By Signal
Mulriplier H 1.0000
Dilution l.0000
Do not use Multiplier & Dilution Factor with ISTDs
Bigmal l: WUD1 &, Wawvelength=230 rm
Peak RetTime Type Width Area Height Area
# [min] [min] [malU*s] [mal] %
-1 1===-1 | I- | |
1 13.474 BB 0.2551 145.20955 8.91110 0.8695
z 19.086 BB 0.4055 1.65496e4 625.25166 99.1302
1260IT 7/10/202Z1 9:03:29 PM SYSTEM Page 1 of 2

S100




Data File D:\USER3\CHEMSTATION1\DATAY\ZHOUZ0Z1V¥Z3003713 10-32-22.D
1 HZI-11-f64-

koq. Operatar SYSTEM
Sample Operator @ ST3STEM
126011 Location : -
1172572021 10:32:22 AN Inj : 1

Inj Volume : No inj
C:\UsershPublichDocumentshChenStationy lyHethodshdef LC.M
11/25/2021 10:21:15 AM by SYSTEM
(wodified after loading)
thIsers\PublichDocumentsiChenitariony 1\Methodshdef LC. M

icqg. Instrument
Injection Date

Acqg. Method
Last changed

Analysis Method

Last changed : 11/25/2021 10:48:35 AM by SYITEM
imodified after loading)
Sample Info : AD-H, n-Hexane/i-PrOH = 90/10, 1.0 mL/min, 30 oC, 230 mm

Additional Info : Peak(s) manually integrated

AV A, Wsvelength=2 30 nm (005 ERS L HER S TAT IO R AT AZHO U202 11123003713 10-32-22 D)

mal

250

200

150

=
b H]
= 5
n @
100+
50
o A
T T T T T T
i 4 & 8 n 1z mir]
Area Percent Report
o._0O
Sorted By H Signal /=
Multiplier 1.0000 "
Dilution H 1.0000
Do not use Multiplier s Dilution Factor with ISTDs //S_O
Signal 1: VWDLl &, Wavelength=230 mm
Peak RetTime Type Width Area Height Area +/ 2U
# [min] [min]  [mAU%s] [mAlT] % ( ')'
Bl RO [ P [ |=mmmmmmmem [=mmmmmm |
1 12.372 BV 0.2461 1760.60062 110.32538 40.5140
2 13.z05 VB 0.2640 1782.5223% 103.4%60Z  50.1660
126011 112572021 10:46:44 AN STSTEM Page 1 of 2

Data File D:\USERS\CEHEMSTATIONY1\DATA\ZHOUZ0Z14Y¥Z3003714 10-52-55.D
Sample Name: HE-11-65

Acq. Operator  : SYSTEM

Sample Operator : 3YSTEM

Acg. Instrument : 126011 Location : -
Injection Date : 11/35/2021 10;52:55 AM Ing : 1

Inj Wolume @ Mo inj
i CinUsers\Public\DocumentshChen3tationtl\Mecthodsydef LC.I
1142572021 10:21:15 AM by SVSTEIN
(modified after loading)
Analysis Method : C:W\Users‘\PFublic\DocumentshChenitation)li\Methodsydef LC.J
Last changed 11/25/2021 11:09:31 AM hy 3VITEN
(modified after loading)

Acg. Method
Last changed

Sample Info : AD-H, n-Hexane/i-PrOH = 90/10, 1.0 ul/min, 30 of, 230 nm
Additional Info : Peakis) manually integrated
DT A, 300 imy (07005 ER S HES T AT 0RO AT AZHO U202 1172005719 10-52-58 1)
mAl T
200 o
g
600 o
400 o
200 o
o
T T T T T T
i 4 5 3 in 12 i}
Area Percent Report
0. _0O
Sorced By H Signal pr—
Multiplier : 1.0000 o/
Dilution H 1.0000 _
Do not use Multiplier & Dilution Factor with ISTDs /ls_o
Signal 1: VUD1 A, Wavelength=230 nm
Pealr RetTime Type Widch Area Height Area ( ) 2U
# [min] [nin] [waAU*s] [maU] %
B P B PR | =mmmmmmme [=mmmmmmmee J=mmmmmmm I
1 12.373 BV 0.2461  354.435906 23.96901 3.3890
z 13.201 VB 0.2647 1.10607ed 6543, 03699 56.6410
1260IT 1142572021 11:08:33 AM SYSTEM Page 1 of 2




Data File C:\CHEM32%1\DATANZHOU-21YTZNOL17749.D
Gauple Nawe: HE-10-55+-

Acog. Operator H

Aci, Instrument : Instrument 1

Injection Date 3/20/2021 8:13:53 aM

Acg. Method C:\CHEM32) 1\METHOD 84 DEF_LC.M
Last changed 3/20/2021 8:12:39 AM
(modified after loading)
C:\CHEM32), 1\METHOD 4 DEF_LC.M
3/20/2021 8:37:43 aM
(modified after loading)

Analysis Method :
Last changed

Location : -

Sauple Info IC, Hexane/i-FrOH = 80/20, 1.0 ul/min, 30 o, Z30 mm
AT A, Tavelen Gih=230 nm (2RO U2 TWZHOT7790 7
Marm. ]
250
0o -
3 -
= x
150 4 £
100 4
40
0
0 z P G g 1o 12 1 15 mie)
Area Percent Report
Sorted By H Siemal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl &, Wavelength=230 no
Peak RetTime Type Width Area Height Area
# [minl [min] whO *3 [Tl 1 %
el R ] e | | | |
1l 15.081 BV 0.3649 3653.260636 156.84169 49.8823
2 16.414 VB 0.4017 3670,50830 142.85661  50.1177
Totals 7323.77466  299.69530

#*%% End of Report *%#

Instrument 1 372072021 &:37:47 AN

(+/-)-4

Page 1 of 1

Data File C:\CHEM32%1WDATAN\IHOU-Z1WYZINOL7746.D
Sample Name: HZ-10-57

Aco. Operator H
Ao, Instrument :
Injection Date
Acg. Method

Last changed

Instrument 1
342042021 7:51:59 AM
C:ZCHEM32Y IZ\METHOD SZDEF_LC.IT
3/20/2021 7:11:44 AM
(nodified after loading)
Analysis Method @ C:\CHEM3Z2\1\METHODS\DEF_LC.M
Last changed i 3/20/2021 8:36:29 AM
(modified after loading)
HJample Info

Location :

IC, Hexane/i-PrOH = 50/20, 1.0 ml/min, 30 oC, 230 nm

T 7%, Wiarwelen geh=2 30 fim (ZA0-2 TV 20T 7728 17
Ham. 7]
a0
600
500 - a
]
@
40
3004
200
100
@
E
*
0
T T T T T T T T
0 2 4 5 i 10 13 14 16 min
Area Percent Report
Sorted By H Siemal
Mulrciplier: H 1.0000
Dilution: H 1.0000 O O
Use Multiplier & Dilution Factor with ISTDs
i/
Bigmal l: WUD1 &, Wavelength=230 nm
Ts
Peak RetTime Type Width Area Height Area
# [min] min] wAD w3 [pirALY 1 %
B (R B I | I |
1 14.306 BV 0.3z01 7.16760 3.30379e-1 0.0662
Z 16.Z01 VB 0.3931 1.08167ed 428.06293 99.9338
Totals : 1.08238e4 429.39331 F
(+)-4

**% End of Report *++«

Instrument 1 3/20/2021 8:36:36 AN

Fage 1 of 1

S102




Data File D:\U3ERS\CHEMSTATION'1\DATANZHOUZ0ZIA\YZ3001570.D
Sanple Name: HZ-10-594-

Aci. Operator 1 GYSTEM

Sample Operator : SYSTEM

Aciqg. Instrument @ 1260IT Location @ -
Injection Date @ 372042021 5:04:458 PN Inj : 1

Inj Volume : Wo inj
Acyqg. HMethod i CiAVUSERS\PUBLICA\DOCUMENTS CHEM3TATION 1ZNMETHODSNdefl LC. M
Last changed 372072021 4:40:03 PM by SYITEM
imwodified after loading)
Analysis Method : Ci\USERS\PUBLICADOCUMENTSY CHEMSTATIONY INMETHODS defl LC.H
Last changed 3/22/2021 10:13:49 AM by SVITEM
imwodified after loading)
Sample Info : AD-H, n-Hexane/i-PrOH = 60740, 1.0 wl/min, 30 of, 230 mm

Additional Info : Peak{s) manmally integrated

AOT A, Warwdength=230 nm (D\US ERSCHEMS T ATIOND AT AZHD U202 TV V2Z001 870 0
maL 7]
250
200 -
250
-
2
=
200
&
150 <
100
40
o
T T T T T T T T
z 4 ] 8 0 12 14 16 min
Area Percent Report
O
Sorted By Signal
Multiplier H 1.0000
Dilurion 1.0000 Ts
Do not use Multiplier & Dilution Factor with ISTDs
o0._0O
Silgmal 1: VUDL &, Wawvelength=230 mm \f
Peak RetTime Type Width Area Height Area
# [min] [nin] [wal*s] [wal] %
| I====1 | | J=mmmmmme |
1 9.664 VE 0.2783 3779.10840 211.70270 49.6477
2 15.186 EE 0.4405 3532.73706 13A.1308% 50.3523
(+/-)-5
1260IT 3/22/2021 10:18:54 AM SYSTEM Page 1 of 2

Data File D:A\USERS\CHEMSTATIONY 1\DATAN\ZHOUZ0Z1MTZ30018658.D
Sample Name: HZ-10-61

Acq, Operator 1 ATSTEM
Sample Operator : STSTEM
Acqg. Instrument @ 1260IT Location @ -

Injection Date @ 3/20/2021 4:45:21 PM Inj : 1
Inj ¥Wolume : Wo inj

$WUSERS PUBLICADOCUMENTSY CHEMSTATION, LA\METHODS v defl LC. 1
3/20/2021 4:40:03 PM by 3¥STEN
(modified after loading)
Analysis Method : C:\USERS\PUBLICA\DOCUMENTS)CHEMSTATIONY LAMETHODSVdefl LC. 1
Last changed 3/22/2021 10:17:49 AM by 3VSTEM

(modified after loading)
: AD-H, n-Hexane/i-PrOH = 60/40, 1.0 mlL/min, 30 oC, 230 om

Acqg, Method
Last changed

Sample Info

Additional Info : Pesk{s) manmally integrated

TAVDT &, Wavaength=130 nm (DS ERSICHEMST AT OO AT AZHO 2021172300 19680
mAll ]
700
500 |
500
P
400 n
300 4
200
100 4
@
o
) =
i 4 G & 10 12 1 15 min
Area Percent Report
Sorted By : Signal Y
Multiplier H 1.0000
Dilution : 1.0000 Ts
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=230 nm
Peak RetTime Type Widch Area Height Area
# [min] [min] [wAU*s] [wAlT] %
| [====1 I I- == mmmmmm I
1 9.725 BE 0.2672 22.31732 1.30695 0.1967 F
2 15.180 VE 0.4449 1.13227e4 396.83463 99.5033 (_)_5
1260TT 3/22/2021 10:13:17 AM S¥STEN Page 1 of 2

S103




