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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. Solvents were treated prior to use according to the
standard methods. *H NMR, **C NMR and *°F NMR spectra were recorded at room temperature
in CDCl; on 400 MHz instrument with TMS as internal standard. Enantiomeric excess was
determined by HPLC analysis, using chiral column described below in detail. Optical rotations
were measured by polarimeter. Flash column chromatography was performed on silica gel
(200-300 mesh). The heat source for all heating reactions is the oil bath. High-resolution mass
spectrometry (HRMS) was measured on an electrospray ionization (ESI) apparatus using the
time-of-flight (TOF) mass spectrometry. All reactions were monitored by TLC analysis.

Materials: Commercially available reagents and solvents were used throughout without further
purification.

2. Synthesis of Substrates
2.1. The Synthesis of Flavonoids

The flavonoids 1 were synthesized from (substituted) 2'-hydroxyacetophenones and carbonate
esters through two steps according to the known procedure, in which la-h and 1m-s are the
known compounds. First, the methoxycarbonyl group was introduced to the known 2'-hydroxy-
acetophenone S1 under the basic condition to afford the intermediate B-keto ester. Then, -keto
ester underwent the base-catalyzed domino aldol-oxa-Michael reactions with aldehydes to provide
the desired flavonoids 1.

(0] O O
Dimethyl carbonate RCHO
OMe
NaH, THF, Reflux Piperidine, EtOH, RT
OH O R
S1 1i, 1k or 11

General procedure: To a solution of ketone (40 mmol) in THF (80 mL) was slowly added
sodium hydride (4.800 g, 120 mmol, 60%) at the ambient temperature. Subsequently, the dimethyl
carbonate (6.8 mL, 80 mmol) was added dropwise to the suspension. The reaction mixture was
stirred at ambient temperature for about 5 minutes and then heated up to reflux for about 2 hours.
The reaction was complete as monitored by TLC. After cooling to room temperature, the resulting
mixture was acidified with aqueous HCI (3.0 M) to pH 4-5. After separation, the aqueous layer
was extracted with ethyl acetate (50 mL>3). The combined organic layer was dried over
anhydrous sodium sulfate, filtered and concentrated under the reduced pressure. The combined
organic layer was dried over sodium sulfate and evaporated under the reduced pressure. The crude
residue was purified by flash chromatography on silica gel using hexanes/ethyl acetate (20/1-10/1)
as eluent to give the intermediate ester.

The ester intermediate (4.0 mmol) thus obtained was dissolved in ethanol (12 mL) followed by
addition of aldehydes (4.0 mmol, 1.0 equiv.). After that, the piperidine (0.8 mmol, 0.2 equiv.) was
added to the above ethanol solution. The resulting mixture was stirred at ambient temperature for
about 12 h. After the completion of the reaction, the volatiles were removed under the reduced
pressure. The residue was purified by flash chromatography on silica gel using hexanes/ethyl
acetate (50/1) as eluent to give the flavonoids 1.
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Methyl 2-Benzyl-4-hydroxy-2H-chromene-3-carboxylate (1i):

0.758 g, 64% yield (last step), white solid, mp 92-93 °C, new compound, R = 0.48 (hexanes/ethyl
OH O acetate 20/1). ‘H NMR (400 MHz, CDCls) & 12.07 (brs, 1H), 7.69 (dd, J =
X" ~ome 7.7, 1.6 Hz, 1H), 7.39-7.34 (m, 1H), 7.31-7.26 (m, 2H), 7.24-7.19 (m, 1H),
0~ "Bn 7.18-7.12 (m, 2H), 7.01 (t, J = 7.5 Hz, 1H), 6.87 (d, J = 8.2 Hz, 1H), 5.36 (dd,

J=8.8,4.4Hz, 1H), 3.71 (s, 3H), 3.04 (dd, J = 13.8, 8.9 Hz, 1H), 2.82 (dd, J = 13.8, 4.4 Hz, 1H).

3C NMR (100 MHz, CDCl3) & 170.5, 162.4, 155.6, 137.5, 133.5, 129.6, 128.3, 126.6, 124.7,

121.4,117.9, 117.6, 95.6, 75.1, 51.8, 41.3. HRMS Calculated for C1gH;sNaO, [M+Na]* 319.0941,

found: 319.0943.

Methyl 4-Oxo-2-(o-tolyl)chromane-3-carboxylate (1K):

0.730 g, 62% yield (last step), white solid, mp 121-122 °C, new compound, R; = 0.40 (hexanes/
o 0 ethyl acetate 20/1). *H NMR (400 MHz, CDCl5) & 7.97 (dd, J = 7.9, 1.6 Hz,

O OMe 1H), 7.56-7.47 (m, 2H), 7.32-7.25 (m, 3H), 7.09 (t, J = 7.5 Hz, 1H), 7.01 (d, J
0 O = 8.4 Hz, 1H), 5.96 (d, J = 12.6 Hz, 1H), 4.29 (d, J = 12.6 Hz, 1H), 3.63 (s,
Me 3H), 2.48 (s, 3H). *C NMR (100 MHz, CDCl,) & 188.2, 167.6, 161.3, 137.1,

136.8, 134.2, 131.2, 129.5, 127.6, 126.8, 126.5, 122.0, 119.9, 118.1, 77.5, 58.3, 52.5, 19.4. HRMS

Calculated for C1gH16KO4 [M+K]" 335.0680, found: 335.0683.

Methyl 4-Hydroxy-2-(m-tolyl)-2H-chromene-3-carboxylate (11):
0.708 g, 60% yield (last step), white solid, mp 90-91 °C, new compound, R = 0.40 (hexanes/ethyl
OH O acetate 20/1). "H NMR (400 MHz, CDCls) & 12.29 (brs, 1H), 7.68 (dd, J =
O X" “OMe 7.7, 1.5 Hz, 1H), 7.28-7.26 (m 1H), 7.19-7.13 (m, 3H), 7.10-7.04 (m, 1H),
o Me 695 (t, J = 7.5 Hz, 1H), 6.79 (d, J = 8.2 Hz, 1H), 6.22 (s, 1H), 3.76 (s,
O 3H), 2.30 (s, 3H). ®C NMR (100 MHz, CDCls) § 170.7, 163.1, 155.8,
140.0, 138.0, 133.4, 129.3, 128.3, 128.0, 124.5, 124.3, 121.3, 117.8, 117.3, 94.1, 74.7,51.9, 21.5.
HRMS Calculated for CygH1,04 [M+H]" 297.1121, found: 297.1119.

2.2. The Synthesis of Allenylic Carbonates

The allenylic carbonates 2 could be conveniently synthesized from the commercially available
propargyl alcohol and aldehydes through two steps according to the known procedure, all of
which are the known compounds except for the 2c.’ First, the propargyl alcohol underwent the
copper-catalyzed reaction with cyclohexanecarbaldehyde to provide the intermediate allenylic
alcohol. Then, the allenylic carbonate 2c could be prepared from the above allenylic alcohol
intermediate and ethyl chloroformate under the basic condition.

O
CyCHO, CuBr,, 1,4-Dioxane CICO,Et A
\\\/OH Cy .%/\OJ]\OEt
Diphenyl(2-pyrrolidinyl)methanol DCM, Pyridine
130°C 0°Cto RT

2c

Procedure: To a dried Schlenk flask were sequentially added copper dibromide (0.894 g, 4.0
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mmol), diphenyl(2-pyrrolidinyl)methanol (5.067 g, 20 mmol), 1,4-dioxane (40 mL), cyclohexane
carbaldehyde (3.365 g, 30 mmol), and propargyl alcohol (1.682 g, 30 mmol) under the nitrogen
atmosphere. The mixture was stirred in an oil bath preheated at 130 °C for 12 h. After cooling to
room temperature, the resulting mixture was diluted with diethyl ether (60 mL), which was
washed with an aqueous solution of hydrochloric acid (HCI, 3.0 M, 60 mL). After separation, the
aqueous layer was extracted with diethyl ether (60 mL>3). The combined organic layer was dried
over anhydrous sodium sulfate, filtered and concentrated under the reduced pressure. The residue
was purified by flash chromatography on silica gel using hexanes/ethyl acetate (20/1-10/1) as
eluent to afford the intermediate allenylic alcohol.

A solution of the above allenylic alcohol (1.046 g, 6.9 mmol) and pyridine (1.67 mL, 20.7
mmol) in dichloromethane (18 mL) was cooled to 0 <C. The ethyl chloroformate (1.31 mL, 13.8
mmol) was added dropwise over a period of 5 minutes. The reaction mixture was allowed to warm
to room temperature. When the reaction was completed as monitored by TLC, the reaction
mixture was acidified with the hydrogen chloride aqueous solution (HCI, 3.0 M) to pH 5-6 and
extracted three times with dichloromethane. The combined organic layer was dried over anhy-
drous sodium sulfate, filtered and concentrated under the reduced pressure. The residue was
purified by flash chromatography on silica gel using hexanes/ethyl acetate (50/1) as eluent to give
the desirable allenylic carbonate 2c.

4-Cyclohexylbuta-2,3-dien-1-yl Ethyl Carbonate (2c):

1.292 g, 29% yield (two steps), yellow liquid, new compound, Rs= 0.66 (hexanes/ethyl acetate
20/1). "H NMR (400 MHz, CDCl3) & 5.40-5.21 (m, 2H), 4.64-4.55 (m, 2H), 4.20 (q, J = 7.1 Hz,
2H), 2.07-1.94 (m, 1H), 1.80-1.67 (m, 4H), 1.67-1.58 (m, 1H), 1.31 (t, J = 7.1 Hz, 3H), 1.29-1.01
(m, 5H). *C NMR (100 MHz, CDCl3) & 204.8, 155.2, 99.2, 87.5, 66.4, 64.1, 36.9, 33.0, 26.2, 26.1,
14.4. HRMS Calculated for C13H,,03 [M+H]" 225.1485, found: 225.1484.
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3. Pd-Catalyzed Asymmetric Allenylic Alkylation of Flavonoids

OMe

o o RS OEt O
@ -
_\
OR o MeO PAr,
Pd(dba),/L1 Co,R O
0~ "R?

THF, DBU, 5A MS R?

-20°C,72h
1 ’ 3 L1 OMe

Ar = 3,5-('Bu),-4-MeOCgH,

The metal precursor Pd(dba), (0.02 mmol, 11.5 mg, 10 mol%), ligand (R)-DTBM-GARPHOS
(L1) (0.022 mmol, 26.7 mg, 11 mol%) and tetrahydrofuran (1.5 mL) were placed in a dried
Schlenk tube under nitrogen atmosphere. The mixture was stirred at 30 °C for 30 min. Then the
mixture was cooled to -20 °C. Thereafter, the flavonoids 1 (0.20 mmol), 5A MS (50.0 mg) and
1,8-diazabicyclo[5,4,0Jundec-7-ene (DBU) (35.9 1L, 0.24 mmol) were added, and the reaction
mixture was stirred at -20 °C for 10 min. Sequentially, allenylic carbonates 2 (0.30 mmol) and
tetrahydrofuran (0.5 mL) were added slowly. The mixture was stirred at -20 °C for 72 h. After the
completion of the reaction, without any treatment, the residue was quickly purified by column
chromatography on silica gel (hexanes/ethyl acetate/dichloromethane 100/1/2-100/3/6) to give the
desirable chiral products 3.

The racemates were prepared by running reactions with an achiral DPPP ligand at 30 °C. And
two diastereoisomers were inseparable.

(-)-Ethyl 4-Oxo0-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chromane-3-carboxylate (3aa):

78.5 mg, 92% yield, pale yellow oil, new compound, R¢ = 0.35 (hexanes/ethyl acetate 20/1), 16:1
dr, 99% ee (major diastereoisomer), [a]*’p = -228.66 (c 0.98, CHCIs). The major diastereoisomer:
'H NMR (400 MHz, CDCl3) & 8.00 (dd, J = 7.9, 1.5 Hz, 1H), 7.55-
7.43 (m, 3H), 7.42-7.35 (m, 3H), 7.28-7.15 (m, 5H), 7.13-7.06 (m,
1H), 7.04-6.99 (m, 1H), 6.24-6.17 (m, 1H), 5.71 (s, 1H), 5.62-5.48
(m, 1H), 4.11-3.95 (m, 2H), 3.34-3.24 (m, 1H), 2.57-2.40 (m, 1H),
1.03 (t, J = 7.1 Hz, 3H). **C NMR (100 MHz, CDCl5) § 207.6, 190.0,
168.3, 161.6, 136.3, 135.6, 133.9, 129.2, 128.7, 128.4, 127.9, 127.4, 127.2, 126.9, 122.0, 121.2,
118.1, 95.8, 89.9, 82.5, 61.7, 61.3, 29.5, 13.8. HPLC: Chiralpak AD-3 column, 254 nm, 30 °C,
n-Hexane/i-PrOH = 98/2, flow = 0.8 mL/min, retention time 17.1 min (major) and 18.0 min.
HRMS Calculated for C,gH2504 [M+H]" 425.1747, found: 425.1748.

(-)-Methyl 4-Oxo-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chromane-3-carboxylate (3ba):

77.7 mg, 95% yield, colorless oil, new compound, R¢ = 0.28 (hexanes/ethyl acetate 20/1), 19:1 dr,
98% ee (major diastereoisomer), [o]*°p = -273.28 (¢ 1.03, CHClIy).
The major diastereoisomer: *H NMR (400 MHz, CDCl5) & 8.00 (d, J
= 7.7 Hz, 1H), 7.55-7.49 (m, 1H), 7.47-7.32 (m, 5H), 7.28-7.15 (m,
5H), 7.10 (t, J = 7.5 Hz, 1H), 7.01 (d, J = 8.3 Hz, 1H), 6.29-6.09 (m,
1H), 5.72 (s, 1H), 5.64-5.46 (m, 1H), 3.58 (s, 3H), 3.35-3.18 (m, 1H),
2.58-2.37 (m, 1H). **C NMR (100 MHz, CDCls) & 207.6, 189.8, 168.9, 161.5, 136.3, 135.6, 133.8,
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129.2, 128.7, 128.5, 127.9, 127.2, 126.9, 122.1, 121.2, 118.3, 95.9, 89.8, 82.5, 61.4, 52.6, 29.7.
HPLC: Chiralpak AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8 mL/min,
retention time 22.8 min (major) and 23.9 min. HRMS Calculated for Co;H,30, [M+H]" 411.1591,
found: 411.1589.

(-)-1sopropyl 4-Oxo-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chromane-3-carboxylate (3ca):
81.3 mg, 93% yield, colorless oil, new compound, R¢ = 0.45 (hexanes/ethyl acetate 20/1), 12:1 dfr,
97% ee (major diastereoisomer), [o]*’p = -220.58 (¢ 1.01, CHClIy).
The major diastereoisomer: *H NMR (400 MHz, CDCl5)  8.00 (dd,
J=17.8,0.9 Hz, 1H), 7.62-7.43 (m, 3H), 7.42-7.32 (m, 3H), 7.28-7.18
(m, 5H), 7.14-7.05 (m, 1H), 7.04-6.99 (m, 1H), 6.32-6.07 (m, 1H),
5.71 (s, 1H), 5.64-5.49 (m, 1H), 5.04-4.72 (m, 1H), 3.33-3.14 (m,
1H), 2.54-2.38 (m, 1H), 1.13 (d, J = 6.2 Hz, 3H), 0.94 (d, J = 6.2 Hz, 3H). **C NMR (100 MHz,
CDCl3) 6 207.5, 190.1, 167.8, 161.6, 136.2, 135.6, 133.9, 129.1, 128.7, 128.3, 127.8, 127.5, 127.2,
126.9, 121.9, 121.2, 118.0, 95.7, 90.0, 82.5, 69.8, 61.1, 29.4, 21.6, 21.3. HPLC: Chiralcel OD-3
column, 254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8 mL/min, retention time 9.9 min and
12.3 min (major). HRMS Calculated for C,oH»,04 [M+H]" 439.1904, found: 439.1902.

(-)-tert-Butyl 4-Oxo-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chromane-3-carboxylate (3da):
87.2 mg, 96% yield, colorless oil, new compound, Rs = 0.51 (hexanes/ethyl acetate 20/1), 12:1 dfr,
95% ee (major diastereoisomer), [a]*p = -201.54 (¢ 1.03, CHCls). The major diastereoisomer: *H
0 H NMR (400 MHz, CDCl3) 6 8.00 (dd, J = 7.9, 1.4 Hz, 1H), 7.58-7.34
= (m, 6H), 7.27-7.18 (m, 5H), 7.13-6.98 (m, 2H), 6.29-6.10 (m, 1H),
CO,Bu 5.68 (s, 1H), 5.64-5.48 (m, 1H), 3.30-3.11 (m, 1H), 2.45-2.34 (m,
1H), 1.25 (s, 9H). *C NMR (100 MHz, CDCl5) § 207.5, 190.3, 167.2,
161.5, 136.0, 135.6, 134.0, 129.1, 128.6, 128.2, 127.7, 127.6, 127.1,
126.9, 121.7,121.3, 117.8, 95.6, 90.1, 83.0, 82.5, 61.6, 29.4, 27.7. HPLC: Chiralpak AD-3 column,
254 nm, 30 °C, n-Hexane/i-PrOH = 99/1, flow = 1.0 mL/min, retention time 16.7 min and 21.0
min (major). HRMS Calculated for CsoH»004 [M+H]" 453.2060, found: 453.2053.

(-)-Cyclohexyl 4-Oxo-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chromane-3-carboxylate (3ea):
87.6 mg, 92% yield, colorless oil, new compound, Rs = 0.41 (hexanes/ethyl acetate 20/1), 12:1 dfr,
98% ee (major diastereoisomer), [o]*°o = -175.04 (c 1.03, CHCIs). The major diastereoisomer: ‘H

o H NMR (400 MHz, CDCl3) 6 8.01 (dd, J = 7.8, 1.2 Hz, 1H), 7.57-7.45
/=_ (m, 3H), 7.44-7.33 (m, 3H), 7.28-7.18 (m, 5H), 7.15-7.06 (m, 1H),
0— CO,Cy 7.06-6.98 (m, 1H), 6.29-6.11 (m, 1H), 5.72 (s, 1H), 5.65-5.46 (m,

1H), 4.93-4.70 (m, 1H), 3.37-3.14 (m, 1H), 2.52-2.37 (m, 1H), 1.74-
1.62 (m, 1H), 1.50-1.11 (m, 9H). *C NMR (100 MHz, CDCls) &
207.5, 190.0, 167.6, 161.6, 136.1, 135.5, 133.9, 129.1, 128.6, 128.4, 127.8, 127.5, 127.1, 126.9,
121.9, 121.4, 118.0, 95.6, 90.0, 82.5, 73.6, 61.2, 31.0, 30.6, 29.3, 25.2, 22.5, 22.3. HPLC: Chiral-
pak AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 98/2, flow = 1.0 mL/min, retention time
21.1 min (major) and 23.1 min (minor). HRMS Calculated for C,H3,04 [M+H]" 479.2217, found:
479.2214.
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(-)-Benzyl 4-Oxo-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chromane-3-carboxylate (3fa):
91.8 mg, 94% vyield, pale yellow oil, new compound, Rs = 0.34 (hexanes/ethyl acetate 20/1), 16:1
dr, 99% ee (major diastereoisomer), [a]*’p = -203.64 (¢ 1.04, CHCls). The major diastereoisomer:
H 'H NMR (400 MHz, CDCl3) & 8.02 (dd, J = 7.9, 1.2 Hz, 1H), 7.58-
~ 7.49 (m, 1H), 7.34-7.19 (m, 13H), 7.14-7.07 (m, 1H), 7.05-6.97 (m,
3H), 6.30-6.07 (m, 1H), 5.73 (s, 1H), 5.65-5.48 (m, 1H), 5.14 (d, J =
12.6 Hz, 1H), 4.93 (d, J = 12.6 Hz, 1H), 3.41-3.14 (m, 1H), 2.56-
2.41 (m, 1H). *C NMR (100 MHz, CDCls) 5 207.6, 189.7, 168.1,
161.6, 136.3, 135.4, 134.9, 133.8, 129.1, 128.7, 128.4, 128.2, 128.0, 127.8, 127.4, 127.2, 126.9,
122.1,121.3, 118.2, 95.8, 89.8, 82.6, 67.2, 61.3, 29.4. HPLC: Chiralpak AD-3 column, 254 nm, 30
°C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/min, retention time 27.0 min (major) and 31.8 min.
HRMS Calculated for C33H»,04 [M+H]" 487.1904, found: 487.1905.

(-)-3-Nitro-2-phenyl-3-(4-phenylbuta-2,3-dien-1-yl)chroman-4-one (3ga):
The reaction was conducted at -20 °C for 96 h. 58.8 mg, 74% vyield, pale yellow oil, new com-
pound, Ry = 0.37 (hexanes/ethyl acetate 20/1), 4:1 dr, 94% ee (major diastereoisomer), [a]* =
o) H -212.13 (c 0.98, CHCIs). The major diastereoisomer: *H NMR (400
/:_ﬂ© MHz, CDCl3) & 8.03 (dd, J = 7.9, 1.5 Hz, 1H), 7.63-7.52 (m, 1H),
NO, 7.49-7.31 (m, 5H), 7.30-7.09 (m, 6H), 7.08-7.02 (m, 1H), 6.32-6.16
O (m, 1H), 5.81 (s, 1H), 5.68-5.44 (m, 1H), 3.52-3.33 (m, 1H), 2.89-
2.72 (m, 1H). *C NMR (100 MHz, CDCl5) & 208.2, 183.0, 161.3,
137.3, 133.0, 133.0, 130.1, 128.9, 128.9, 128.4, 127.7, 127.2, 127.0, 123.1, 120.7, 118.7, 97.0,
92.9, 88.2, 82.0, 30.3. HPLC: Chiralpak AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 98/2,
flow = 0.8 mL/min, retention time 15.7 min and 16.8 min (major). The HRMS Calculated for
CasH1o0NNaO, [M+Na]" 420.1206, found: 420.1211.

(-)-Methyl 4-Oxo-3-(penta-2,3-dien-1-yl)-2-phenylchromane-3-carboxylate (3bb):

33.1 mg, 47% vyield, pale yellow oil, new compound, R; = 0.42 (hexanes/ethyl acetate 20/1), 5:1 dr,
95% ee (major diastereoisomer), [a]*’, = -189.18 (¢ 0.62, CHCls). The major diastereoisomer: *H
NMR (400 MHz, CDCl3) & 8.04-7.95 (m, 1H), 7.58-7.49 (m, 1H), 7.45-
7.36 (m, 5H), 7.10 (t, J = 7.5 Hz, 1H), 7.05 (d, J = 8.3 Hz, 1H), 5.76 (s,
1H), 5.20-4.95 (m, 2H), 3.59 (s, 3H), 3.18-3.10 (m, 1H), 2.38-2.29 (m,
1H), 1.57 (dd, J = 7.0, 3.2 Hz, 3H). *C NMR (100 MHz, CDCl,) &
207.3, 189.9, 169.0, 161.5, 136.2, 135.7, 129.1, 128.3, 127.8, 127.2,
122.0, 121.3, 118.2, 87.0, 85.0, 82.3, 61.6, 52.5, 29.7, 14.1. HPLC: Chiralpak 1B column, 254 nm,
30 °C, n-Hexane/i-PrOH = 99/1, flow = 1.0 mL/min, retention time 8.8 min and 15.9 min (major).
HRMS Calculated for C,,Hy 04 [M+H]" 349.1434, found: 349.1433.

(-)-Methyl 3-(4-Cyclohexylbuta-2,3-dien-1-yl)-4-oxo-2-phenylchromane-3-carboxylate (3bc):
19.1 mg, 23% vyield, pale yellow oil, new compound, Rs = 0.46 (hexanes/ethyl acetate 20/1), 10:1
dr, 87% ee (major diastereoisomer), [o]*°p = -137.94 (c 0.78, CHCls). The major diastereoisomer:
'H NMR (400 MHz, CDCl5) & 7.99 (dd, J = 7.9, 1.4 Hz, 1H), 7.57-7.51 (m, 1H), 7.48-7.43 (m,
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2H), 7.42-7.37 (m, 3H), 7.13-7.04 (m, 2H), 5.77 (s, 1H), 5.24-5.13 (m, 1H), 5.12-5.02 (m, 1H),
3.59 (s, 3H), 3.20-3.08 (m, 1H), 2.37-2.28 (m, 1H), 2.03-1.88 (m,
1H), 1.79-1.56 (m, 5H), 1.35-1.03 (m, 5H). *C NMR (100 MHz,
CDCl3) & 205.4, 189.8, 169.1, 161.6, 136.2, 135.7, 129.1, 128.3,
127.9, 127.3, 122.0, 121.3, 118.2, 98.1, 86.3, 82.3, 61.5, 52.4, 37.1,
33.0, 32.7, 30.0, 26.1, 26.0, 25.9. HPLC: Chiralpak AD-3 column,
254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8 mL/min, retention time 11.3 min (minor) and
13.0 min (major). The HRMS Calculated for Co7;H,90,4 [M+H]* 417.2060, found: 417.2068.

(-)-Methyl 4-Oxo-2-phenyl-3-(4-(o-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3bd):
75.7 mg, 89% yield, colorless oil, new compound, R¢ = 0.28 (hexanes/ethyl acetate 20/1), 16:1 dfr,
97% ee (major diastereoisomer), [o]*°p = -208.12 (¢ 1.02, CHCls). The major diastereoisomer: *H

o ., NMR (400 MHz, CDCI3) § 8.00 (dd, J = 7.9, 15 Hz, 1H), 7.56-7.49
e (m, 1H), 7.48-7.41 (m, 2H), 7.42-7.33 (m, 3H), 7.32-7.28 (m, 1H),
0— "coMe e 7.17-7.05 (m, 4H), 7.04-6.99 (m, 1H), 6.50-6.26 (m, 1H), 5.73 (s,

1H), 5.59-5.45 (m, 1H), 3.58 (s, 3H), 3.34-3.15 (m, 1H), 2.54-2.42
(m, 1H), 2.25 (s, 3H). *C NMR (100 MHz, CDCl5) & 208.2, 189.8,
168.9, 161.5, 136.3, 135.6, 135.1, 132.0, 130.5, 129.2, 128.4, 127.9, 127.4, 127.3, 127.2, 126.2,
122.1, 121.2, 118.2, 93.2, 88.8, 82.5, 61.4, 52.6, 29.7, 19.8. HPLC: Chiralcel OD-3 column, 254
nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8 mL/min, retention time 14.4 min and 29.7 min
(major). HRMS Calculated for CgH,50, [M+H]" 425.1747, found: 425.1750.

(-)-Methyl 4-Oxo-2-phenyl-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3be):
76.9 mg, 91% yield, colorless oil, new compound, Rs = 0.28 (hexanes/ethyl acetate 20/1), 24:1 dfr,
99% ee (major diastereoisomer), [a]*’p = -224.23 (¢ 0.99, CHCls). The major diastereoisomer: *H
NMR (400 MHz, CDCls) 6 8.00 (dd, J = 7.9, 1.5 Hz, 1H), 7.55-7.49
(m, 1H), 7.48-7.35 (m, 5H), 7.17-7.07 (m, 2H), 7.05-6.93 (m, 4H),
6.22-6.10 (m, 1H), 5.72 (s, 1H), 5.61-5.47 (m, 1H), 3.58 (s, 3H),
Me 3.33-3.24 (m, 1H), 2.51-2.42 (m, 1H), 2.29 (s, 3H). *C NMR (100
MHz, CDCls) & 207.6, 189.8, 168.9, 161.5, 138.2, 136.3, 135.6,
133.7,129.2,128.5, 128.4, 128.0, 127.9, 127.5, 127.2, 124.0, 122.1, 121.2, 118.2, 95.9, 89.6, 82.5,
61.4, 52.6, 29.7, 21.4. HPLC: Chiralcel OD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 97/3,
flow = 0.8 mL/min, retention time 13.9 min (minor) and 21.4 min (major). HRMS Calculated for
CaH2sNO, [M+NH,]" 442.2013, found: 442.2012.

(-)-Methyl 4-Oxo-2-phenyl-3-(4-(p-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3bf):
80.3 mg, 95% yield, colorless oil, new compound, Rs = 0.29 (hexanes/ethyl acetate 20/1), 19:1 dfr,
99% ee (the major diastereoisomer), [a]*%» = -243.55 (¢ 1.15,
CHClIs). The major diastereoisomer: *H NMR (400 MHz, CDCls)
Me ©8.00(dd,J=7.9,1.5Hz 1H), 7.55-7.49 (m, 1H), 7.46-7.35 (m,
5H), 7.14-6.99 (m, 6H), 6.29-6.10 (m, 1H), 5.72 (s, 1H), 5.60-
5.46 (m, 1H), 3.58 (s, 3H), 3.33-3.23 (m, 1H), 2.51-2.43 (m, 1H),
2.30 (s, 3H). **C NMR (100 MHz, CDCls) & 207.4, 189.8, 168.9, 161.5, 137.0, 136.3, 135.6, 130.7,
129.4, 129.2, 128.4, 127.9, 127.2, 126.7, 122.1, 121.2, 118.2, 95.7, 89.7, 82.4, 61.4, 52.5, 29.8,
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21.2. HPLC: Chiralcel OD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8 mL/
min, retention time 13.4 min and 19.4 min (major). HRMS Calculated for C,gH,sNO4 [M+NH,]*
442.2013, found: 442.2010.

(-)-Methyl 3-(4-(3-Fluorophenyl)buta-2,3-dien-1-yl)-4-oxo-2-phenylchromane-3-carboxylate
(3bg): 52.4 mg, 61% vyield, pale yellow oil, new compound, R = 0.21 (hexanes/ethyl acetate 20/1),
19:1 dr, 95% ee (major diastereoisomer), [a]?’p = -203.35 (c 1.01, CHCI,). The major diastereo-
isomer: "H NMR (400 MHz, CDCl3) § 8.00 (dd, J = 7.9, 1.3 Hz, 1H),
7.56-7.51 (m, 1H), 7.45-7.36 (m, 5H), 7.25-7.18 (m, 1H), 7.14-7.08
(m, 1H), 7.05-6.96 (m, 2H), 6.94-6.82 (m, 2H), 6.21-6.08 (m, 1H),
F 5.68 (s, 1H), 5.65-5.54 (m, 1H), 3.60 (s, 3H), 3.32-3.18 (m, 1H),
2.52-2.42 (m, 1H). *C NMR (100 MHz, CDCl;) & 207.8, 189.7,
168.7, 163.1 (d, “Jr.c = 244.1 Hz), 161.5, 136.3 (d, *Jr.c = 8.7 Hz), 135.5, 130.0 (d, *J.c = 8.4 Hz),
129.3, 128.5, 127.9, 127.2, 122.6 (d, “Je.c = 2.7 Hz), 122.1, 121.1, 118.2, 114.0 (d, Jrc = 21.4
Hz), 113.4 (d, YJg.c = 22.1 Hz), 95.1 (d, “Je.c = 2.7 Hz), 90.2, 82.6, 61.3, 52.6, 29.6. *°F NMR (376
MHz, CDCls) & -113.34. HPLC: Chiralpak IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 98/2,
flow = 1.0 mL/min, retention time 25.6 min (major) and 32.0 min (minor). HRMS Calculated for
Ca7H2FO4 [M+H]" 429.1497, found: 429.1498.

(-)-Methyl 3-(4-(3-Chlorophenyl)buta-2,3-dien-1-yl)-4-oxo-2-phenylchromane-3-carboxylate
(3bh): 58.6 mg, 66% yield, pale yellow oil, new compound, R¢ = 0.26 (hexanes/ethyl acetate 20/1),
19:1 dr, 98% ee (major diastereoisomer), [a]*% = -189.99 (¢ 1.03, CHCI). The major diastereo-
isomer: '"H NMR (400 MHz, CDCls) § 8.00 (dd, J = 7.9, 1.5 Hz, 1H),
7.57-7.50 (m, 1H), 7.43-7.32 (m, 5H), 7.21-6.99 (m, 6H), 6.21-6.03
(m, 1H), 5.67 (s, 1H), 5.66-5.54 (m, 1H), 3.60 (s, 3H), 3.36-3.14 (m,
Cl 1H), 2.56-2.37 (m, 1H). *C NMR (100 MHz, CDCl5) 5 207.8, 189.7,
168.7, 161.5, 136.4, 135.9, 135.5, 134.6, 129.8, 129.3, 128.5, 127.9,
127.2,127.2, 126.8, 125.0, 122.2, 121.1, 118.2, 94.9, 90.3, 82.6, 61.3, 52.6, 29.6. HPLC: Chiral-
pak IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 96.5/3.5, flow = 1.0 mL/min, retention time
20.3 min (major) and 22.6 min (minor). HRMS Calculated for C,7H,,ClO, [M+H]" 445.1201 (**CI)
and 447.1184 (¥Cl), found: 445.1204 (*Cl) and 447.1181 (*Cl).

(-)-Methyl 3-(4-(3-Bromophenyl)buta-2,3-dien-1-yl)-4-oxo-2-phenylchromane-3-carboxylate
(3bi): 55.4 mg, 57% yield, pale yellow oil, new compound, Rs = 0.23 (hexanes/ethyl acetate 20/1),
19:1 dr, 99% ee (major diastereoisomer), [a]*, = -199.54 (c 0.89, CHCI,). The major diastereo-
isomer: '"H NMR (400 MHz, CDCl5)  8.01 (dd, J = 7.9, 1.3 Hz, 1H),
7.57-7.51 (m, 1H), 7.45-7.37 (m, 5H), 7.35-7.28 (m, 2H), 7.16-7.09
(m, 3H), 7.04-6.99 (m, 1H), 6.17-6.05 (m, 1H), 5.67 (s, 1H), 5.65-
Br  5.56 (m, 1H), 3.60 (s, 3H), 3.31-3.18 (m, 1H), 2.52-2.42 (m, 1H). *C
NMR (100 MHz, CDCl3) § 207.8, 189.7, 168.7, 161.5, 136.4, 136.1,
135.5, 130.1, 130.1, 129.7, 129.3, 128.5, 127.9, 127.2, 125.4, 122.8, 122.2, 121.1, 118.2, 94.8,
90.3, 82.6, 61.3, 52.6, 29.6. HPLC: Chiralpak AS-H + Chiralpak AS-H column, 254 nm, 30 °C,
n-Hexane/i-PrOH = 97/3, flow = 0.7 mL/min, retention time 33.6 min (major) and 40.0 min
(minor). HRMS Calculated for C,7H,, BrO, [M+H]" 489.0696 ("°Br) and 491.0680 (*'Br), found:
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489.0699 ("°Br) and 491.0681 (*'Br).

(-)-Methyl  3-(4-(3-Methoxyphenyl)buta-2,3-dien-1-yl)-4-oxo-2-phenylchromane-3-carboxy-

late (3bj): 74.6 mg, 85% vyield, colorless oil, new compound, Rf = 0.17 (hexanes/ethyl acetate

20/1), 19:1 dr, 99% ee (major diastereoisomer), [a]*’p = -229.98 (¢ 1.07, CHCI,). The major dia-

O o) H stereoisomer: 'H NMR (400 MHz, CDCls3) & 7.99 (d, J = 7.9 Hz,
o}

/=_ 1H), 7.54-7.49 (m, 1H), 7.47-7.34 (m, 5H), 7.17 (t, J = 7.8 Hz, 1H),
CO,Me 7.10 (t, J =7.5Hz, 1H), 7.01 (d, J = 8.3 Hz, 1H), 6.80 (d, J = 7.6 Hz,
OMe 1H), 6.77-6.69 (m, 2H), 6.20-6.11 (m, 1H), 5.71 (s, 1H), 5.61-5.50

(m, 1H), 3.77 (s, 3H), 3.58 (s, 3H), 3.35-3.16 (m, 1H), 2.56-2.42 (m,
1H). ®C NMR (100 MHz, CDCl5) & 207.6, 189.8, 168.8, 161.5, 159.9, 136.3, 135.6, 135.2, 129.6,
129.2, 128.4, 127.9, 127.2, 122.1, 121.2, 119.5, 118.2, 113.2, 111.8, 95.9, 89.9, 82.5, 61.4, 55.2,
52.6, 29.7. HPLC: Chiralpak IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL
/min, retention time 16.0 min (major) and 17.8 min. HRMS Calculated for CgH,505 [M+H]"
441.1697, found: 441.1700.

(-)-Methyl  4-Oxo-2-phenyl-3-(4-(thiophen-3-yl)buta-2,3-dien-1-yl)chromane-3-carboxylate
(3bk): 45.9 mg, 55% vield, colorless oil, new compound, Rs = 0.29 (hexanes/ethyl acetate 20/1),
19:1 dr, 98% ee (major diastereoisomer), [a]*’% = -215.09 (c 0.92, CHCIs). The major diastereo-
o} H isomer: *H NMR (400 MHz, CDCl3) 6 7.99 (dd, J =7.9, 1.6 Hz, 1H),
W ) 7.56-7.50 (m, 1H), 7.45-7.33 (m, 5H), 7.23-7.17 (m, 1H), 7.14-7.05
CO,Me S (m, 1H), 7.06-6.95 (m, 3H), 6.43-6.11 (m, 1H), 5.71 (s, 1H), 5.54-
5.43 (m, 1H), 3.58 (s, 3H), 3.30-3.17 (m, 1H), 2.50-2.41 (m, 1H). ©*C
NMR (100 MHz, CDCl,) 6 207.8, 189.8, 168.8, 161.5, 136.3, 135.6,
135.0, 129.2, 128.4, 127.9, 127.2, 126.3, 126.0, 122.1, 121.2, 121.2, 118.2, 90.4, 89.0, 82.5, 61.4,
52.6, 29.8. HPLC: Chiralpak AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 94/6, flow = 0.7
mL/min, retention time 23.7 min (major) and 24.7 min. HRMS Calculated for CysH204S [M+H]"
417.1155, found: 417.1151.

(-)-Methyl (2R,3S)-3-((R)-4-(Naphthalen-2-yl)buta-2,3-dien-1-yl)-4-oxo-2-phenylchromane-3-
carboxylate (3bl): 68.5 mg, 74% vyield, white solid, mp 69-70 °C, new compound, R; = 0.24
(hexanes/ethyl acetate 20/1), 16:1 dr, 97% ee (major diastereoisomer), [a]*% = -172.74 (c 0.98,
0 H CHClIs). The major diastereoisomer: *H NMR (400 MHz, CDCl5)
Ve O 8 8.01 (dd, J = 7.9, 1.5 Hz, 1H), 7.81-7.69 (m, 3H), 7.60-7.54

(m, 1H), 7.53-7.31 (m, 9H), 7.14-7.06 (m, 1H), 6.99 (d, 1H),
6.46-6.28 (m, 1H), 5.75 (s, 1H), 5.71-5.57 (m, 1H), 3.58 (s, 3H),
3.38-3.18 (m, 1H), 2.59-2.44 (m, 1H). **C NMR (100 MHz,
CDCl3) 6 208.1, 189.8, 168.9, 161.5, 136.3, 135.6, 133.6, 132.7, 131.3, 129.2, 128.5, 128.3, 127.9,
127.8, 127.7, 127.2, 126.3, 125.8, 124.7, 122.1, 121.2, 118.2, 96.2, 90.0, 82.5, 61.5, 52.6, 29.8.
HPLC: Chiralpak IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min,
retention time 15.7 min (major) and 17.8 min (minor). HRMS Calculated for C3,H,50, [M+H]"
461.1747, found: 461.1746.
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(-)-Methyl 2-Methyl-4-o0xo-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3he):
59.7 mg, 82% vyield, pale yellow oil, new compound, R¢ = 0.35 (hexanes/ethyl acetate 20/1), 8:1 dr,
95% ee (major diastereoisomer), [a]?p = -79.83 (c 1.19, CHCI5). The major diastereoisomer: *H
o] H NMR (400 MHz, CDCls) 6 7.95 (dd, J = 7.8, 1.2 Hz, 1H), 7.56-7.42
%f_ (m, 1H), 7.21-7.12 (m, 1H), 7.12-6.82 (m, 5H), 6.25-6.00 (m, 1H),
O—{ COyMe 5.53-5.33 (m, 1H), 4.72 (q, J = 6.5 Hz, 1H), 3.62 (s, 3H), 3.39-3.23
Me Me  (m, 1H), 2.75-2.61 (m, 1H), 2.30 (s, 3H), 1.59 (d, J = 6.5 Hz, 3H).
3C NMR (100 MHz, CDCl3) & 207.2, 189.9, 169.4, 161.4, 138.2, 135.9, 133.7, 128.5, 128.0,
127.9, 127.5, 124.1, 121.7, 121.3, 117.8, 95.0, 88.8, 78.2, 59.9, 52.7, 29.9, 21.4, 16.1. HPLC:
Chiralpak 1D column, 254 nm, 30 °C, n-Hexane/i-PrOH = 99/1, flow = 1.0 mL/min, retention time

18.7 min (major) and 20.9 min (minor). HRMS Calculated for C3H,30, [M+H]" 363.1591, found:
363.1598.

(-)-Methyl 2-Benzyl-4-oxo0-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3ie):
The reaction was conducted at -20 °C for 96 h. 51.4 mg, 59% vyield, pale yellow oil, new
compound, R¢ = 0.41 (hexanes/ethyl acetate 20/1), 7:1 dr, 98% ee (major diastereoisomer), [0]*p

0 H = -220.59 (c 0.99, CHCI;). The major diastereoisomer: *H NMR (400
WA MHz, CDCls) & 7.94 (dd, J = 7.9, 1.6 Hz, 1H), 7.45-7.40 (m, 1H),
0—( co,Me 7.37-7.30 (m, 4H), 7.29-7.24 (m, 1H), 7.17-7.13 (m, 1H), 7.07-6.97

B Me  (m, 4H), 6.90-6.83 (m, 1H), 6.16-6.02 (m, 1H), 5.54-5.37 (m, 1H),

4.79 (dd, J = 10.2, 1.9 Hz, 1H), 3.67 (s, 3H), 3.54-3.37 (m, 1H), 3.26 (dd, J = 14.8, 1.9 Hz, 1H),
3.20-3.09 (m, 1H), 2.91-2.78 (m, 1H), 2.29 (s, 3H). *C NMR (100 MHz, CDCl3) & 207.4, 189.7,
169.7, 161.2, 138.3, 138.0, 136.0, 133.7, 129.5, 128.6, 128.5, 128.1, 127.9, 127.6, 126.8, 124.2,
121.9,121.4, 118.0, 95.4, 88.9, 82.7, 60.0, 52.9, 36.3, 30.4, 21.4. HPLC: Chiralpak AD-H + AD-H
column, 254 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.9 mL/min, retention time 18.2 min and
26.5 min (major). HRMS Calculated for CpgHsNaO, [M+Na]* 461.1723, found: 461.1720.

(-)-Methyl 2-Cyclohexyl-4-ox0-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3je):
The reaction was conducted at -20 °C for 96 h. 24.3 mg, 28% vyield, pale yellow oil, new
compound, R = 0.46 (hexanes/ethyl acetate 20/1), 9:1 dr, 99% ee (major diastereoisomer), [0]*’p
o) H =-112.94 (c 0.61, CHCI3). The major diastereoisomer: *H NMR (400
Qt?\ﬁ = MHz, CDCl3) § 7.92 (d, J = 7.0 Hz, 1H), 7.58-7.41 (m, 1H), 7.22-
0— CO,Me 7.12 (m, 1H), 7.11-6.89 (m, 5H), 6.08-5.96 (m, 1H), 5.45-5.25 (m,
© Me  1H), 4.45 (s, 1H), 3.60 (s, 3H), 3.48-3.30 (m, 1H), 2.87-2.68 (m, 1H),
2.31 (s, 3H), 1.95-1.60 (m, 6H), 1.48-1.07 (m, 5H). *C NMR (100 MHz, CDCl3) & 207.3, 190.1,
170.2, 162.1, 138.2, 135.9, 133.8, 128.5, 128.0, 127.9, 127.5, 124.1, 121.4, 120.9, 117.8, 94.7,
89.1, 85.4, 58.6, 52.6, 38.0, 32.3, 30.3, 26.8, 26.3, 26.1, 25.8, 21.3. HPLC: Chiralcel OD-H + IC,
254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8 mL/min, retention time 22.5 min and 32.6
min (major). HRMS Calculated for C,gH3oNaO, [M+Na]" 453.2036, found: 453.2041.

(-)-Methyl 4-Oxo-2-(o-tolyl)-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3ke):
81.2 mg, 93% vyield, pale yellow oil, new compound, R¢ = 0.26 (hexanes/ethyl acetate 20/1), 19:1
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dr, 99% ee (major diastereoisomer), [¢]*’p = -178.35 (¢ 0.98, CHCls). The major diastereoisomer:
'H NMR (400 MHz, CDCl,) & 8.01 (dd, J = 7.9, 1.6 Hz, 1H), 7.52-7.43 (m, 1H), 7.42-7.37 (m,
1H), 7.29-7.19 (m, 3H), 7.14-7.06 (m, 2H), 7.00-6.86 (m, 4H),
6.01-5.88 (m, 1H), 5.84 (s, 1H), 5.67-5.49 (m, 1H), 3.62 (s, 3H),
3.25-3.08 (m, 1H), 2.55-2.46 (m, 1H), 2.45 (s, 3H), 2.26 (s, 3H). *C
Me NMR (100 MHz, CDCls) § 207.0, 190.3, 169.5, 161.3, 138.1, 136.7,
136.1, 133.9, 133.7, 131.0, 129.1, 128.4, 127.9, 127.9, 127.6, 127.5,
126.0, 124.1, 122.0, 121.3, 118.1, 96.4, 89.8, 79.7, 61.2, 52.6, 30.5, 21.3, 20.2. HPLC: Chiralpak
AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/min, retention time 16.0
min (major) and 17.4 min. HRMS Calculated for CgH,;0, [M+H]" 439.1904, found: 439.1901.

(-)-Methyl 4-Oxo-2-(m-tolyl)-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3le):
85.2 mg, 97% vyield, pale yellow oil, new compound, Rs = 0.28 (hexanes/ethyl acetate 20/1), 24:1
dr, 98% ee (major diastereoisomer), [0]*°p = -217.08 (c 1.00, CHCls). The major diastereoisomer:
H '"H NMR (400 MHz, CDCl3) & 8.00 (dd, J = 7.9, 1.4 Hz, 1H),
~ 7.55-7.48 (m, 1H), 7.30-7.20 (m, 3H), 7.19-7.07 (m, 3H), 7.05-6.94
(m, 4H), 6.21-6.10 (m, 1H), 5.68 (s, 1H), 5.59-5.46 (m, 1H), 3.59 (s,
Me  3H), 3.33-3.16 (m, 1H), 2.50-2.42 (m, 1H), 2.34 (s, 3H), 2.29 (s, 3H).
3C NMR (100 MHz, CDCl3) & 207.7, 189.8, 168.9, 161.6, 138.2,
138.0, 136.3, 135.5, 133.7, 129.9, 128.6, 128.3, 128.0, 127.9, 127.5, 124.2, 124.0, 122.0, 121.2,
118.3, 95.8, 89.7, 82.6, 61.4, 52.5, 29.7, 21.6, 21.4. HPLC: Chiralpak AD-H column, 254 nm, 30
°C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/min, retention time 12.5 min and 14.1 min (major).
HRMS Calculated for C,oH»,04 [M+H]" 439.1904, found: 439.1903.

(-)-Methyl 4-Oxo-2-(p-tolyl)-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (3me):
81.3 mg, 93% vyield, pale yellow oil, new compound, Rs = 0.28 (hexanes/ethyl acetate 20/1), 24:1
dr, 98% ee (major diastereoisomer), [a]*’ = -235.96 (¢ 1.02, CHCls). The major diastereoisomer:
'H NMR (400 MHz, CDCl3) & 7.99 (dd, J = 7.9, 1.3 Hz, 1H), 7.54-
7.47 (m, 1H), 7.35-7.28 (m, 2H), 7.22-7.05 (m, 4H), 7.05-6.92 (m,
4H), 6.25-6.04 (m, 1H), 5.68 (s, 1H), 5.59-5.40 (m, 1H), 3.59 (s, 3H),
Me 3.35-3.21 (m, 1H), 2.49-2.41 (m, 1H), 2.35 (s, 3H), 2.29 (s, 3H). **C
NMR (100 MHz, CDCl3) & 207.6, 189.9, 169.0, 161.6, 139.0, 138.2,
136.2, 133.7, 132.6, 129.1, 128.5, 128.0, 127.9, 127.5, 127.1, 124.0,
122.0,121.2, 118.2, 95.8, 89.7, 82.5, 61.4, 52.6, 29.7, 21.4, 21.3. HPLC: Chiralpak AD-H column,
254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/min, retention time 13.8 min and 22.4
min (major). HRMS Calculated for C,oH»,04 [M+H]" 439.1904, found: 439.1901.

(-)-Methyl 2-(4-fluorophenyl)-4-oxo-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate
(3ne): 79.4 mg, 90% vyield, pale yellow oil, new compound, Rs =
0.30 (hexanes/ethyl acetate 20/1), 24:1 dr, 98% ee (major diastereo-
isomer), [0]*°p = -250.80 (c 0.98, CHCIs). The major diastereoiso-
mer: "H NMR (400 MHz, CDCls) § 8.00 (dd, J = 7.9, 1.6 Hz, 1H),
7.55-7.48 (m, 1H), 7.47-7.38 (m, 2H), 7.20-6.95 (m, 8H), 6.28-6.06
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(m, 1H), 5.70 (s, 1H), 5.62-5.44 (m, 1H), 3.58 (s, 3H), 3.36-3.24 (m, 1H), 2.48-2.39 (m, 1H), 2.29
(s, 3H). *C NMR (100 MHz, CDCls) & 207.6, 189.6, 168.8, 163.0 (d, *Jr.c = 246.7 Hz), 161.4,
138.3, 136.4, 133.5, 131.5 (d, “Je.c = 3.4 Hz), 129.1 (d, *J-.c = 8.1 Hz), 128.6, 128.1, 127.9, 127.5,
124.0, 122.2, 121.1, 118.2, 115.4 (d, *Jg.c = 21.4 Hz), 95.9, 89.6, 81.8, 61.4, 52.6, 29.7, 21.4. °F
NMR (376 MHz, CDCls;) § -112.10. HPLC: Chiralpak ID column, 254 nm, 30 °C, n-Hexane/i-Pr-
OH = 97/3, flow = 1.0 mL/ min, retention time 13.5 min (major) and 17.5 min. HRMS Calculated
for CogH24FO, [M+H]" 443.1653, found: 443.1652.

(-)-Methyl  2-(4-Chlorophenyl)-4-oxo-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxy-
late (30e): 88.2 mg, 96% yield, pale yellow oil, new compound, R¢ = 0.31 (hexanes/ethyl acetate
20/1), 24:1 dr, 98% ee (major diastereoisomer), [a]®p = -233.51 (c 1.02, CHCI3). The major
diastereoisomer: *H NMR (400 MHz, CDCls) 6 8.00 (dd, J = 7.9, 1.6
Hz, 1H), 7.55-7.48 (m, 1H), 7.44-7.30 (m, 4H), 7.18-7.07 (m, 2H),
7.04-6.95 (m, 4H), 6.23-6.07 (m, 1H), 5.69 (s, 1H), 5.60-5.45 (m,
Me 1H), 3.58 (s, 3H), 3.34-3.25 (m, 1H), 2.48-2.40 (m, 1H), 2.29 (s, 3H).
3C NMR (100 MHz, CDCl3) & 207.6, 189.4, 168.7, 161.3, 138.3,
136.4, 135.0, 134.1, 133.5, 128.6, 128.6, 128.6, 128.1, 127.9, 127.5,
124.0, 122.3, 121.1, 118.2, 96.0, 89.6, 81.8, 61.3, 52.7, 29.7, 21.4. HPLC: Chiralpak 1D column,
254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/min, retention time 13.6 min (major) and
17.6 min. HRMS Calculated for CogH,4Cl0, [M+H]" 459.1358 (**Cl) and 461.1342 (*’Cl), found:
459.1360 (*°Cl) and 461.1334 (*'Cl).

(-)-Methyl  2-(4-Bromophenyl)-4-oxo-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxy-
late (3pe): 96.2 mg, 96% yield, pale yellow oil, new compound, Rs = 0.31 (hexanes/ethyl acetate
20/1), 24:1 dr, 98% ee (major diastereoisomer), [0]*p = -208.29 (¢ 1.00, CHCI3). The major dia-
stereoisomer: *H NMR (400 MHz, CDCl5) 6 7.99 (dd, J = 7.9, 1.6 Hz,
1H), 7.56-7.47 (m, 3H), 7.37-7.29 (m, 2H), 7.19-7.08 (m, 2H), 7.05-
6.95 (m, 4H), 6.22-6.07 (m, 1H), 5.67 (s, 1H), 5.59-5.44 (m, 1H),
Me 3.58 (s, 3H), 3.35-3.24 (m, 1H), 2.48-2.40 (m, 1H), 2.29 (s, 3H). **C
NMR (100 MHz, CDCl3) 6 207.6, 189.4, 168.7, 161.3, 138.3, 136.4,
134.6, 133.5, 131.6, 128.9, 128.6, 128.2, 127.9, 127.5, 124.0, 123.3,
122.3,121.1, 118.2, 96.0, 89.6, 81.8, 61.3, 52.7, 29.7, 21.4. HPLC: Chiralpak IC column, 254 nm,
30 °C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/min, retention time 19.4 min (major) and 21.8 min.
HRMS Calculated for CygH,,BrO, [M+H]* 503.0852 (“°Br) and 505.0836 (*'Br), found: 503.0855
("Br) and 505.0831 (*'Br).

(-)-Methyl 2-(4-Methoxyphenyl)-4-oxo-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxy-
late (3ge): 85.7 mg, 94% vyield, pale yellow oil, new compound, Rs =
0.15 (hexanes/ethyl acetate 20/1), 16:1 dr, 98% ee (major diastereo-
isomer), [0]*°p = -224.68 (c 0.98, CHCI,). The major diastereoiso-
mer: '"H NMR (400 MHz, CDCl,) & 7.99 (dd, J = 7.9, 1.6 Hz, 1H),
7.54-7.48 (m, 1H), 7.39-7.31 (m, 2H), 7.19-7.06 (m, 2H), 7.06-6.96
(m, 4H), 6.94-6.87 (m, 2H), 6.24-6.07 (m, 1H), 5.66 (s, 1H), 5.60-
5.46 (m, 1H), 3.80 (s, 3H), 3.60 (s, 3H), 3.36-3.22 (m, 1H), 2.49-2.39 (m, 1H), 2.29 (s, 3H). **C
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NMR (100 MHz, CDCls3) 6 207.6, 190.0, 169.0, 161.7, 160.1, 138.2, 136.3, 133.7, 128.5, 128.0,
127.9, 127.6, 127.5, 124.0, 122.0, 121.2, 118.2, 113.8, 95.7, 89.7, 82.3, 61.5, 55.3, 52.6, 29.7, 21.4.
HPLC: Chiralpak AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min,
retention time 12.4 min and 13.2 min (major). HRMS Calculated for CgHz;05 [M+H]" 455.1853,
found: 455.1856.

(-)-Methyl 6-Methyl-4-oxo0-2-(p-tolyl)-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxy-
late (3re): 85.7 mg, 95% vyield, pale yellow oil, new compound, R = 0.34 (hexanes/ethyl acetate
20/1), 12:1 dr, 97% ee (major diastereoisomer), [a]*’p = -224.31 (c 0.97, CHCI,). The major dia-

stereoisomer: *H NMR (400 MHz, CDCl3) & 7.77 (d, J = 1.4 Hz,
A 1H), 7.36-7.26 (m, 3H), 7.21-7.06 (m, 3H), 7.05-6.95 (m, 3H),
6.94-6.88 (m, 1H), 6.24-6.03 (m, 1H), 5.65 (s, 1H), 5.60-5.42 (m,
1H), 3.59 (s, 3H), 3.34-3.22 (m, 1H), 2.48-2.40 (m, 1H), 2.34 (s,
6H), 2.29 (s, 3H). *C NMR (100 MHz, CDCls) & 207.6, 190.1,
169.1, 159.8, 139.0, 138.2, 137.4, 133.8, 132.7, 131.4, 129.1, 128.5,
128.0, 127.5, 127.4, 127.1, 124.1, 120.8, 118.0, 95.7, 89.7, 82.5, 61.4, 52.5, 29.7, 21.4, 21.3, 20.6.
HPLC: Chiralpak IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 1.0 mL/ min, reten-
tion time 25.6 min (minor) and 28.1 min (major). The HRMS Calculated for CsoHy004 [M+H]"
453.2060, found: 453.2060.

(-)-Methyl  6-Chloro-4-oxo-2-(p-tolyl)-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxy-
late (3se): 87.6 mg, 93% yield, colorless oil, new compound, R = 0.42 (hexanes/ethyl acetate
20/1), 16:1 dr, 99% ee (major diastereoisomer), [a]*p = -242.27 (¢ 1.05, CHCI3). The major dia-
stereoisomer: *H NMR (400 MHz, CDCl,) 6 7.91 (d, J = 2.6 Hz,
__H 1H), 7.41 (dd, J = 8.8, 2.7 Hz, 1H), 7.33-7.26 (m, 2H), 7.23-7.16
(m, 2H), 7.16-7.11 (m, 1H), 7.03-6.86 (M, 4H), 6.23-6.06 (M, 1H),
5.66 (s, 1H), 5.59-5.45 (m, 1H), 3.60 (s, 3H), 3.30-3.15 (M, 1H),
2.47-2.40 (m, 1H), 2.36 (s, 3H), 2.28 (s, 3H). *C NMR (100 MHz,
CDCly) 6 207.7, 189.0, 168.7, 160.0, 139.2, 138.3, 136.0, 133.5,
132.2,129.2, 128.5, 128.1, 127.5, 127.5, 127.1, 127.1, 124.0, 122.0, 120.0, 96.2, 89.3, 82.6, 61.2,
52.7, 29.6, 21.4, 21.3. HPLC: Chiralpak IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 98/2,
flow = 1.0 mL/min, retention time 17.0 min and 23.4 min (major). HRMS Calculated for CyHag
ClO, [M+H]" 473.1514 (*Cl) and 475.1499 (*'Cl), found: 473.1514 (**Cl) and 475.1500 (*'Cl).
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4. Experiment at Gram Scale

O O
O OMe +
O
Me
1b 2e
(3.6 mmol) (5.4 mmol)

OCO,Et

Pd(dba),/L1

_— =

THF, DBU, 5A MS
-20°C, 96 h

3be
1.404 g, 92% yield
19:1dr, 97% ee

; L1 OMe
© Ar = 3,5-(Bu)y-4-MeOCgH, |

Me

The metal precursor Pd(dba), (0.36 mmol, 0.207 g), the chiral ligand (R)-DTBM-GARPHOS
(L1) (0.396 mmol, 0.480 g) and tetrahydrofuran (34 mL) were placed in a dried Schlenk tube
under nitrogen atmosphere. The mixture was stirred at 30 °C for 30 min. Then, the mixture was
cooled to -20 °C. Subsequently, the substrate flavanone 1b (3.6 mmol, 1.016 g), 5A MS (0.900 g)
and 1,8-dia-zabicyclo[5,4,0Jundec-7-ene (DBU, 4.32 mmol, 0.65 mL) were added, and the reac-
tion mixture was stirred at -20 °C for 10 minutes. Sequentially, allenylic carbonate 2e (5.4 mmol,
1.254 g) and tetrahydrofuran (2.0 mL) were added slowly. The mixture was stirred at -20 °C for 96
hours. After the completion of the reaction, without any treatment, the residue was directly
purified by column chromatography on silica gel (hexanes/ethyl acetate/dichloromethane 100/1/2-
100/3/6) to give the chiral allenylic alkylation product 3be 1.404 g with 92% isolated yield, 19:1

dr and 97% ee for the major diastereoisomer.
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5. Product Elaboration
5.1. The Reduction of Carbonyl Functional Group

H WH
NaBH,
- .
EtOH, rt
Me Me
3be 4
19:1dr 120.5 mg, 94% yield
97% ee (major) 13:1 dr, 97% ee (major)

To a solution of flavanone (-)-3be (127.4 mg, 0.3 mmol) in ethanol (15 mL) was added sodium
borohydride (56.7 mg, 1.5 mmol) at ambient temperature. The reaction mixture was stirred for 12
h. The reaction was quenched with saturated ammonium chloride aqueous solution (10 mL). The
aqueous layer was extracted with ethyl acetate (15 mL>3), dried over sodium sulfate, filtered and
concentrated under the reduced pressure. The residue was purified by column chromatography on
silica gel using hexanes/ethyl acetate (20/1-10/1) as eluent to afford reductive product (-)-4.

(-)-Methyl 4-Hydroxy-2-phenyl-3-(4-(m-tolyl)buta-2,3-dien-1-yl)chromane-3-carboxylate (4):
120.5 mg, 94% vyield, colorless liquid, new compound, Rs = 0.31 (hexanes/ethyl acetate 10/1),
13:1 dr, 97% ee (major diastereoisomer), [a]*’% = -129.16 (c 1.21, CHCIs). The major diastereo-
isomer: *H NMR (400 MHz, CDCl3) 6 7.57 (d, J = 7.6 Hz, 1H), 7.38-7.30 (m, 5H), 7.23-7.14 (m,
2H), 7.09-6.95 (m, 4H), 6.88 (d, J = 8.0 Hz, 1H), 6.19-6.10 (m, 1H), 5.82-5.66 (m, 1H), 5.16 (d, J
= 9.7 Hz, 1H), 5.08 (s, 1H), 3.54 (s, 3H), 2.96 (d, J = 9.8 Hz, 1H), 2.74-2.65 (m, 1H), 2.38-2.31
(m, 1H), 2.29 (s, 3H). *C NMR (100 MHz, CDCl5) & 206.9, 171.6, 154.3, 138.3, 136.5, 134.0,
128.9, 128.7, 128.6, 128.0, 127.9, 127.9, 127.5, 125.4, 124.1, 121.8, 116.2, 94.8, 90.0, 82.2, 70.6,
53.9, 51.8, 34.3, 21.4. HPLC: Chiralpak ID column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10,
flow = 1.0 mL/min, retention time 11.0 min (major) and 15.9 min (minor). HRMS Calculated for
CasH2sNaO, [M+Na]* 449.1723, found: 449.1723.

5.2. The Hydrogenation of Allenyl Functional Group

Pd/C, H, (balloon)

EtOAc, 25 °C

3be 5

19:1 dr 39.4 mg, 92% vyield, 87% ee
97% ee (major)

To a solution of the chiral allenylic alkylation product (-)-3be (42.5 mg, 0.1 mmol) in ethyl
acetate (1.0 mL) was added 10% Pd/C (5.3 mg, 0.005 mmol). The resulting mixture was degassed
and stirred under hydrogen gas balloon pressure for about 5 hours at 25 °C. After the completion
of hydrogenation, the volatiles were removed under the reduced pressure. The crude residue was
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purified by flash column chromatography on silica gel using hexanes/ethyl acetate (30/1-20/1) as
eluent to give the desirable allene hydrogenation product (2R,3S)-(-)-5.

(2R,3S)-(-)-Methyl 4-Oxo-2-phenyl-3-(4-(m-tolyl)butyl)chromane-3-carboxylate (5):

39.4 mg, 92% yield, colorless liquid, new compound, R¢ = 0.28 (hexanes/ethyl acetate 20/1), 87%
ee, [0]°p = -107.89 (c 0.95, CHCIl5). *H NMR (400 MHz, CDCls) & 7.99 (d, J = 7.5 Hz, 1H), 7.51
(t, J = 7.3 Hz, 1H), 7.43-7.32 (m, 3H), 7.33-7.25 (m, 2H), 7.19-6.89 (m, 6H), 5.47 (s, 1H), 3.57 (s,
3H), 2.66-2.49 (m, 2H), 2.32 (s, 3H), 2.29-2.16 (m, 1H), 1.74-1.55 (m, 4H), 1.39-1.26 (m, 1H).
3C NMR (100 MHz, CDCl3) & 190.6, 169.4, 161.5, 142.2, 137.9, 136.1, 135.6, 129.2, 129.1,
128.3, 128.2, 128.0, 127.2, 126.5, 125.4, 122.0, 121.4, 118.1, 83.2, 61.6, 52.3, 35.3, 31.9, 30.1,
23.8, 21.5. HPLC: Chiralpak IA column, 254 nm, 30 °C, n-Hexane/i-PrOH = 99/1, flow = 1.0 mL/
min, retention time 16.6 min (minor) and 17.6 min (major). HRMS Calculated for CygH290,
[M+H]" 429.2060, found: 429.2066.
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6. Determination of Absolute Configuration

To determine the absolute configuration of (-)-methyl 3-(4-(naphthalen-2-yl)buta-2,3-dien-1-
yl)-4-0xo-2-phenylchromane-3-carboxylate (3bl, 16:1 dr, 97% ee): first, (-)-3bl was upgraded to
32:1 dr and 98% ee for major diastereoisomer by recrystallization with n-hexane/dichloro-
methane. Then (-)-3bl was completely dissolved in dichloromethane (2.0 mL), and n-hexane (2.0
mL) was added slowly at room temperature. The solvent diffused slowly, and the single crystal
was obtained after about two days. The structure in Figure S1 showed the absolute configuration
is (2R,3S,R;). The CCDC number is 2226434. These details can be obtained free of charge via
www.ccdc.com.ac.uk/data_request/cif from the Cambridge Crystallographic Data Centre.

(-)-(2R,3S,R,)-3bl

Figure S1. X-Ray Structure of (-)-(2R,3S,R,)-3bl

Thermal Ellipsoid Plot for 3bl
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Crystal Data and Structure Refinement for cu_d8v22585 0m for (-)-(2R,3S,R,)-3bl

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 67.679°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

cu_d8v22585 0m

C31 H24 04

460.50

293(2) K

1.54178 A

Orthorhombic

P212121

a=7.6935(2) A a=90°
b =9.7330(2) A B=90°
¢ = 33.1956(6) A y=90°
2485.71(9) A3

4

1.231 Mg/m3

0.647 mm-1

968

0.180 x 0.140 x 0.090 mm3

4.734t0 67.484<

-9<=h<=8, -10<=k<=11, -35<=1<=39
15941

4440 [R(int) = 0.0541]

98.9 %

Semi-empirical from equivalents
0.7533 and 0.5988

Full-matrix least-squares on F2
4440/01/318

1.027

R1=0.0613, wR2 =0.1705
R1=0.0729, wR2 = 0.1899

0.01(16)

0.027(3)

0.189 and -0.178 e. A3

S18




7. References

1.

Liu, L.-X.; Huang, W.-J.; Xie, Q.-X.; Wu, B.; Yu, C.-B.; Zhou, Y.-G. Dynamic Kinetic
Resolution of Flavonoids via Asymmetric Allylic Alkylation: Construction of Two Conti-
guous Stereogenic Centers on Nucleophiles. ACS Catal. 2021, 11, 12859-12863.

Pechalrieu, D.; Dauzonne, D.; Arimond, P. B.; Lopez, M. Synthesis of Novel 3-Halo-3-nitro-
flavanones and Their Activities as DNA Methyltransferase Inhibitors in Cancer Cells. Eur. J.
Med. Chem. 2020, 186, 111829.

Wang, N.; Cai, S.; Zhou, C.; Lu, X.; Wang, Y. One-Pot Synthesis of 2-Aryl-3-alkoxycarbonyl
Chromones through a Cascade Lewis Acid-Catalyzed Aldehyde Olefination/Oxa-Michael
Addition/Oxidation. Tetrahedron 2013, 69, 647-652.

Saengchantara, S. T.; Wallace, T. W. Conjugate Addition of Cuprate Reagents to Chromones:
A Route to 2-Substituted Chroman-4-ones. Tetrahedron 1990, 46, 3029-3036.

Liu, L.-X.; Bai, Y.-Q.; Li, X.; Yu, C.-B.; Zhou, Y.-G. Palladium-Catalyzed Asymmetric
Allenylic Alkylation: Construction of Multiple Chiral Thiochromanone Derivatives. Chem.
Sci. 2023, 14, 5477-5482.

S19
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Data File D:\USERS\CHEM3TATIONY1\DATA\ZHOUZ0Z14Y¥Z3003875 14-37-35.D
Sample Neme: LL-8-6& & +/-
Aci, Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 12601T Location : -
Injection Date @ 12/23/2021 2:37:35 PN Inj : 1

Injy Volume : No inj
C:\UsershPublic\DocunentsChenStationy 1\ Methodsydef LC.H
l2/23/2021 1:26:23 PN by SYSTEM
imwodified after loading)
CivUsers\Fublic\Docunents\Chenstationt I\Methodatdef LC.H
642042022 3:55:48 FM by SYSTEM
(modified after loading)

Sample Info ! AD-3, n-Hexane/i-Pr0OH = 98/2, 0.8 wml/min, 30 of, Z54 nm

Acg. Merhod H
Last changed H

Analysis Method @
Last changed

Additional Info : Peak(s) warmally integrated

WAFDT A Wavdength=2 54 nm (IS ER FCHEWETATIONDAT AZHD DZ0Z TR V2003875 1437-350)
mal ]
175
1460
135 4 3z
[
100 4 - T
g &
EE kS s
40
5
PE
T T T T T T T T T
i 4 5 i 1] 12 14 1t 18 i)
Area Percent Report
Sorted By Signal
Multiplier H 1.0000
Dilurion 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
o H
—
Signal 1: VWD1 A4, Wavelength=2Z54 nm /
L
Peal RetTime Type Width Area Height Area (o] COzEt
# [min] [min] [wiU+z2] [walr] k3
-1 [====1 | I- [=mmmmmme |
1 14,025 VB 0.2364 1036,10095 67.38773 18,0571
Z 15.996 BE 0.2637 1030.33545 59.90638 17.9566
3 17.149 BV 0.2855 1826.95947 93.45656 31.85401
4 17.902 V¥ 0.2806 1344.52112  97.56198 32.1462 (+/-)-3aa
Totals : 5737.91698  323.31266
#%% End of Report *#%
Page 1 of 1

126011 6/Z0/2022 3:55:54 PM SVITEM

S30

Data File D:\USERSYCHEM3TATIONY1\DATAVZHOUZ0Z1V¥Z3003934 15-45-51.1

Gample Name: LL-5-744
Aci, Operator 1 SYSTEM
sample Operator : SYSTEM
Acg. Instrument : 126017 Location : -
Injection Date @ 12/31/2021 3:48:51 PM Inj : 1

Injy Volume : No inj
C:\UsershPublichDocunentslChenstationy 1\Methodstdef LC. K
1243172021 2:23:41 PM by SYSTEM
imodified after loading)
CiyUsershPublic\Documents)Chenitationt I\Methodstdef LC.H
6/20/2022 3:59:48 PM by SYSTEM
(modified after loading)

Sample Info ! AD-3, n-Hexane/i-Pr0OH = 98/2, 0.8 wl/min, 30 o, 254 rmm

Acg. Method H
Last changed H

Analysis Method @
Last changed

Additional Info : Peak(s) wanually integrated

SATDT A, Wiawdength=2 54 nm (005 ERBCHEWVETATIOMDAT AZHD UZ0Z TNWZ003 034 15-98-51.0)
ma
700
LI
500 ¢
=
400 -
300 4
200
@ ¥ -
100 4 & = =
A s o H
o
T T T T T T T T T
i 4 6 i 1] 12 14 1t 15 i}
Area Percent Report
Zorted By 3ignal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
(0]
Sigmal 1: VWDl &, Wavelength=Z54 nm , /
o
Peal RetTime Type Width Area Height Area @] COZEt
#  [win] [min]  [wAU*s] [wAT] %
-1 [===-1 I I- [=mmmmmme |
1l 14.05% BB 0.2248 254,89165 17.31018 3.2716
Z 15.544 BE 0.3116 Z87.615374 12.87648 3.6916
3 17.142 BV R 0.2726 7196.55566 406.36435 92.3701
4 18.021 VB E 0.3007 51.94418  2.59325  0.6667 (-)-3aa
Totals : 779L.00523  439.14426

##% End of Report *%%

126011 6FZ0/2022 3:59:50 PM STITEM

Page 1 of 1
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Data File D:\USERS\CHEM3TATIONY 1\DATA\FHOUZ0Z1,¥23003877 16-00-51.D
Sample MName: LL-8-6& B +/-

Acg. Operator 1 SYSTEM

Sample Operator : SYSTEMN

Acrg. Instrument 126011 Location : -
Injection Date @ 12/23/2021 4:00:51 PM Inj : 1

Ingy Volume : No inj
Acg. Method

Last changed H

lz2/23/2021 2:55:36 PM by SYSTEM
imodified after loading)

Analysis Method :
Last changed 12/23/2021 4:39:02 PM by SYSTEM

{modified after loading)

t\Uzera’Public\Docunents)Chenitations 1\Hethodatdef _LC. M

CivUsershPublichDocunents) Chemitation 1\Nethods\def LC.H

Sample Info ! AD-3, n-Hexane/i-PrOH = 927/3, 0.8 wnl/win, 30 of, 254 mm
Additional Info : Peakis) manually integrated
WAFDT A Wavwdength=2 54 nm (DAUS EREVCHBMSTAT OMTDAT AZHO UZ0Z TV YZ003877 16-00-51.00
mal 7]
200 |
800 g 3
& F
<400~
200 & §
2 &
. A
T T T T T
5 10 15 i} 5 mir}
Area Percent Report
Sorted By Sigmal
Malriplier H 1.0000
Dilution 1.g000
Do not use Multiplier & Dilution Factor with ISTDs o H
/:.
Signal l: VWDl A, Wavelength=254 nu Ul
Peak RetTime Type Width Area Height Area o CO2Me
# [win] [min] [mhlr+=] [mAl] k3
-1 [====1 | I- J=mmmmmme |
1 18.477 BB 0.2868 1558,24156 83.86393 5.9223
2 Z1.33Z2 BB 0.3352 1604.029891 73.91971 6.0964
3 23.358 BV 0.3765 1.15468e4 473.85447 43.8853 (+I ) 3ba
4 24.411 VE 0.3565 1.1602Zed 462.70044 44,0960
Totals & 2.63112ed  1094,466854
#*%% End of Report #%%
126011 12/2372021 4:389:10 PM SYSTEM Page 1 of 1

Data File D:\USERS\CHEMSTATIONY 1\DATA\ZHOUZ02ZYVZ3003977 15-13-00.D
Sample Neme: LL-8-784
Aci. Operator : SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 1260IT Location : -
Injection Date @ 1/7/2022 3:18:00 PM Inj : 1

Inj Wolume : No inj
Acig. Method

Last changed

1/7/2022 1:40:20 PM by SVSTEM
(modified after loading)
Analysis Method
Last changed

6/14/2022 §:29:40 FM by SYSTEM
(modified after loading)
Sample Info : AD-3, n-Hexane/i-Pr0OH = 97/3, 0.8 nL/win, 30 oC,

Additional Info : Peak(s) manually integrated

C:\UsersiPublic\Docunents\Chenitation 1 Methodatdef LC. M

C:yUsers\Public\DocunentsiChenitationt l\Methodsydef LC.I

254 rm

SANDT A Wavdength=254 nm (OIS ERPCHBWETATIONTDAT AZHO UZ0ZEVZ003 877 15-15-00.00

madl ]
500
400 ] z
300
200
100 g = =
| s H a
Ll &
o
T T T T T
5 1] 15 a0 5 mir]
Area Percent Report
sorted By Signal
Multiplier H 1.0000
Dilurion 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: ¥UD1 &, Wavelength=Z54 mm
Peak RetTime Type Width Area Height Area O
# [min] [min] [wkU*s] [walr] %
| 1-==-1 I I- == mmmmmm I
1 18.102 ¥B 0.2912  246,32407 12,76291 3.0138
Z Z0.851 BB 0.3255 129.07010 6.10963 1.5792
3 22.794 BV R 0.3673 7730.21631 322.29019 94.5791 ( ) 3ba
4 23.817 ¥VBE E 0.4033 67.67116 2.46122 0.5250
Totals : B8173.28163 343.062395
##% End of Report *#%
126011 6/14/2022 8:29:43 FN SYSTEM Fage 1 of 1

S33




0reE6'0
mmvm.oV
clel'
a9e} rw

EEQY T
L8V T

mmmw.m
:vw. mW.
VBSZE
9ELTE
6r8Z €
0s6z e

52T
mmvv.mw

[A7A=R
aree wv

B2EE
9955 G
%mm.mw
p1855
L0005—

1619
1509
Hed
9657 £
51T L
8ZLE L
LIS L
088E £
916Y'
800 NW
9015 £

P66 L
LEBG £
80108

ce'e

1H NMR LL-8-84A in CDCI3

3ca
"H NMR (400 MHz, CDCls)

| Y

25

L

'A

1 (ppm)

)

Fooe
*00€

Fooy

oot

00
660
Rzeg
R0t
Nesz

mlrm.o

0.0

0.5

1.0

15

20

4.0 3.5 3.0

4.5

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

100

S34



e
B9 PNV

GE'BT—

€1 19—

G2'69—

or'z8—
L0'06—
G9'66—

66411
reict
881zl

nm.mNF
wp.umv
va\.N—
64421
€EBCL
G981
8061
68EEL

65GEL
aL'eel

98191 —
S2L9V—

900681 —

£6°40C—

13C NMR LL-8-84A in CDCI3

3ca
13C NMR (100 MHz, CDCl3)

200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210

S35



Data File D:\USERS\CHEM3TATIONY1\DATAVZHOUZ0Z14Y¥Z30033880 15-33-14.D
Sample Neme: LL-8-6& C +/- 3

Aci, Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 12601T Location : -
Injection Date @ 12/23/2021 6:33:14 PN Inj : 1
Injy Volume : No inj
Acg. Merthod : C:yUsers’\PubliciDocunentsyChenitationy 13\ Methodsydef _LC.M

Last changed : 12/23/72021 6:16:06 PN by SYSTEM
imwodified after loading)
Analysis Method : C:i\UsershPublich\Documents'ChemStation’ 1\Methodsidef LC.M
12/23/2021 6:52:15 PM by SYSTEM
(modified after loading)
Sample Info : 0D-3, n-Hexane/i-Pr0OH = 97/3, 0.8 wml/min, 30 of, Z54 nm

Last changed

Additional Info : Peak(s) warmally integrated

WAFDT A Wavdength=2 54 nm (IS ER FCHEWETATIONDAT AZHD UZ0Z TR V2003 380 16-33-14.0)
maul ]
250 ]
00 =
= *
1460 g
100
2 &
50| z :
. AN
T T T T T T T
2 4 6 i 10 12 A il
Area Percent Report
Sorted By Signal
Multiplier H 1.0000
Dilurion H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs O H
Signal 1: VWD1 A4, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area o
# [min] [min] [wiU+z2] [walr] k3
-1 [====1 | I- [=mmmmmme |
1 §.668 BB 0.16%2  337,20175 30.45543 7.0671
4 9.654 BV 0.1970 2054.58472 160.89732 43.0600
3 10.425 VB 0.2101 331.29941 24.14574 £.9434 (+I')-3Ca
4 11.854 BB 0.2447 2048.35547 1259.37819 42.9289%5
Totals : 4771.44135  344.87668
#%% End of Report *#%
Page 1 of 1

126011 1242372021 6:52:25 PN SYSTEN

Data File D:\USERSYCHEM3TATIONY1\DATAVZHOUZ0ZZV¥Z3004004 15-45-16.1
Gample Name: LL-5--344
Aci, Operator 1 SYSTEM
sample Operator : SYSTEM
Acg. Instrument : 126017 Location : -
Injection Date : 1/14/2022 3:45:16 PM Inj : 1
Injy Volume : No inj
Acg. Merhod : C:yfsers’PubliciDocumenta’ChenStationy 1\Methodsydef_LC.M
Last changed 1 171472022 3:00:41 PM by SYSTEN
imodified after loading)
Analysis Method : CitzUsershPublichDocuments)\Chemsitation’l\Methods\def LC.M
Last changed 6/14/2022 8:33:33 PM by SYSTEM
(modified after loading)
Sample Info : 0D-3, n-Hexane/i-Pr0OH = 97/3, 0.8 wl/min, 30 o, 254 mm
Additional Info : Peak(s) wanually integrated
WADT A Wiawdength=2 54 nm (03 ER SCHEWSTATIONIDAT AZHD UZ0ZINVZ004004 15-45-T6.0)
mAd g
LR
40 z
g
300
200
100 4 o 2
& gz
S =2
o
T T T T T T T
i 4 6 i 10 12 14 i
Area Percent Report
sorted By Signal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs O H
K
Sigmal 1: VWDl &, Wavelength=Z54 nm Lo/
i
Peak RetTime Type Width Area Height Area O COZ Pr
#  [min) [min]  [mAU*3] [mAU] B
----1 I---=1 | - === |
L §.665 BB 0.1820 262.53870 22.04147 4. 5513
2 9.907 VB R 0.2183 71. 21669 4.93608 1.2348
3 10.660 BE 0.2204 228.42139 16.01500 3.9598 ( ) 3ca
4 12.304 BE 0.2589 5206.26313 3038.55396 90.2543
Totals : 5768.43996  351.54649
##% End of Report *%%
126011 61472022 B:33:42 PM STITEM Fage 1 of 1
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Data File C:%\CHEM3Z2%1\DATAY\ZHOU-Z214VZN0Z0452.D Data File C:%\CHEM32)1\DATA\ZHOU-Z1\¥ZNDZ0451.D
Sample Wame: LL-G-34E +/- Sample Name: LL-5-G4 B
Acdg. Operator Acg. Operator H
Acg., Instrument Instrument 1 Location - Acqg. Instrument : Instrument 1 Location -
Injection Date 1/16/2022 2:40:59 AM Injection Date : 1/16/2022 2:11:58 AM
dcg. Method WCHEM3ZY IZ\METHODSYDEF_LC.M Acg. Method + C:\CHEM32\1\METHODSA\DEF_LC.H
Last changed i 141642022 2:37:00 AM Last changed i 171672022 1:42:40 AN
(modified after loading) imodified after loading)
dnalysis Method : C:\CHEM3Z\1\METHODS\DEF_LC.M Analysis Method : C:%\CHEM32)\1\METHODS'DEF_LC.M
Last changed : 1/16/2022 3:11:59 &M Last changed : 6/15/2022 B:04:22 AM
(modified after loading) (nodified after loading)
Sample Info : AD-3, Hexane/i-PrOH = 95/1, 1.0 nkfmin, 30 oC, 254 nn Sample Info : AD-3, Hexanersi-PrOH = 99/1, 1.0 pL/fwin, 30 oC, 254 nm
VT 7%, Viirwelen gth=254 fim (ZHTL TV ZHOZ 0962 10 AT A, avelen gth=1 54 im (ZHI U2 T ZNOZ 048 T 10y
Narm. | Harm,
200 200 -
150 -] o - 150 - Z
E] H z
El
100 100
50 = 50
A g 5 g
et 2o
~ e =
o A A .
0 75 g 75 0 125 15 175 P 22.5  min o Y 5 75 10 125 15 178 P
Area Percent Report Area Percent Report
Sorted By H Sigmnal Sorted By H Signal
Multiplier: H 1.0000 Maltiplier: H 1.0000
Dilution: : 1.0000 (@] H Dilution: : 1.0000 @] H
Use Multiplier & Dilution Factor with ISTDs I Use Multiplier & Dilution Factor with ISTDs o
. P
i1/ it/
Signal 1: VUD1 A, Wavelengrh=2Z54 nm ‘ Signal 1: VWDl A, Wawelength=254 nm .
0— COo,Bu 0— CO,Bu
Peak RetTime Type Widch Area Height Area Peak RetTime Type Width Area Height Area
# Meind fwin] mAT %= [\ 1 % # Tuwin lminl wAO  *z [ AL 1 %
R Pl B I I I I B | === | mmmmmm o I I I |
1 12.343 VB 0.3737 679.345802 25.65406 §.5002 1 12.732 BE 0.2540 142.20184 8.73670 4. 1266
2 16.289 BV 0.3699 3266.26392 137.69011 40.3386 Z 16.726 BV 0.3096 T79. 56863 3.96833 2.3090
3 17.086 VB 0.3915 707.85175 27.95877 §.8504 3 17.526 W 0.3253 90.82600 4.23491 2.6357
4 20,695 BB 0.4303 3344.02783 122.05649 41,8108 (+/-)-3da 4 20.964 VB 0.3733 3133.42603 129,15248 90,9286 (-)-3da
Totals : 7997.99152 316.35943 Totals : 3446.02250  146.00242
#%% End of Report %%#% *%*% End of Report *%%
Instrument 1 1/16/2022 3:12:04 AM Page 1 of 1 Instrument 1 &6/15/202Z §:04:26 AN Page 1 of 1
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Data File C:\CHEM3Z\1\DATA\ZHOU-Z1\VZN0Z0445.D
Sample Neame: LL-8-84C +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location -
Injection Date : 1/15/2022 §:17:36 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

171572022 7:49:40 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC. M

1/16/2022 3:00:35 AM

inodified after loading)

: AD-3, Hexane/i-FPrOH = 86/2, 1.0 ul/min,

Last changed H

Analysis Method :
Last changed

Samwple Info 30 oC, 254 nm

T velen gth=254 nm (ZHO0-Z WY ZN0Z 0448 0
Marm.
250
300 -
250
kS
200 ; 2
g
150 4
100 o
oo
50| = =
D . M
o 5 |ID 1‘5 Zb min|
Area Percent Report
Sorted By Simal
Multiplier: : 1.0000
Dilution: : 1.0000 @] H
Use Multiplier & Dilution Factor with ISTDs I
.
U4
signal l: VWDl A, Wavelength=254 nm
0— CO,Cy
Peak RetTime Type Width Area Height Area
# lminl minl wdlU *3 [mAlD 1 %
-1 1====1 1 1 1 1
1 16.152 BY  0.2740 671.10840  37.55547  6.5966
2z 16.688 ¥B  0.2867 666.36212  35.62247  6.5500
3 21.648 BB 0.3681 4420.58867 185.99136 43.5307
4 23,550 BB 0.3952 4407,42920 171.90681 43,3227 (+/-)-3ea
Totals : 1.01735e4  431.07611

*%% End of Report ##%

Instrument 1 1/16 /2022 3:00:44 AN

Page 1 of 1

S42

Data File C:\CHEM32)1\DATA\ZHOU-Z1\VZN0Z20447.D

Gample Name: LL-5-G4C
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 1/15/2022 4:48:56 AN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

1/15/2022 4:36:08 AN
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
6/15/2022 8:09:531 AM
inodified afrer loading)

Last changed H

Analysis Method :
Last changed

Sample Info : AD-3, Hexane/i-PrOH = 8672, 1.0 ul/win, 30 of, 254 nm
A relen =284 fim (ZH 02 T ZOE 02T 1T
Ham. ]
3004
250
¥
it - =
k=
160 4
1001
50 - .
28 g
2e o
o I - AN ]
o g 1 15 20 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: : 1.0000 (@] H
Tse Mulriplier & Dilution Factor with ISTDs R\
.
ot/
Fignal 1: VWDl A, Wavelength=254 nm
0— CO,Cy
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 %
—mmmmmees [ ===l mmmmmme | | | |
1 15.547 BV 0.2608 236.18693 14.00446 5.1294
Z 1A.353 VB 0.2801 124.84607 B.83315 2.7113
3 2l.l48 BB 0.3571 4198.25146 181.64714 91,1963
4 23.145 BB 0.3869  44.31448 1.76028  0.9624 (-)-3ea
Totals : 4£04. 59599 204.24503

*%% End of Report #%%

Instrument 1 671572022 §:09:35 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z1\VZN0Z0450.1
Sample Neame: LL-8-84D +/-

Acg, Operator
Acg, Instrument
Injection Date 171572022 9:20:38 AM

Acyg. Method C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

Last changed i 171572022 9:27:29 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H

1/16/2022 3:04:45 AM

imodified after loading)

: AD-3, Hexane/i-FrOH = 87/3, 1.0 ulfmin,

Instrunent 1

Analysis Method :
Last changed

Fauple Info

Location -

30 oC, 254 nm

AT welen gih=254 rim (ZH O TV ZHO2 0450 1)
Marm. ]
140
120
100 o E
50 ®
60 |
40
3
20 -] &3
0 -A—JL N\
o i 10 15 0 P @ i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilurion: : 1.0000 (o] H
Use Mulriplier & Dilution Factor with ISTDs —
i/
Signal 1: VWDl A, Wavelength=254 nm o co
H,Bn
Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 %
-1 [ === | | | |
1 2A.621 BV 0.4401 Z627.69873 91.82507 41.7876
2 ZB.084 WV 0.4507 520.09857 17.54485 8.2710
3 29.088 VB 0.4814 528.96965 16.94303 8.4280 +/-)-3f:
4 31.260 BB 0.5124 2610,45972 78.3672% 41,5134 ( -)- a
Totals : 6288.22687 204.93429

*%% End of Report ##%

Instrument 1 1/16 /2022 3:04:54 AN

Page 1 of 1

S45

Data File C:\CHEM32)1\DATA\ZHOU-Z1\VZN0Z20449.D
Gample Name: LL-5-54D

Acog, Operator
Acg, Instrument
Injection Date 1/15/2022 §:50:05 AM

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M
Last changed i 171572022 B:43:22 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 34 DEF_LC. M
6/15/2022 8:12:57 AM
inodified afrer loading)

Instrument 1 Location : -

Analysis Method :
Last changed

Sample Info : AD-3, Hexane/i-PrOH = 8773, 1.0 uk/win, 30 of, 254 nm
A relen gu=Z84 fim (ZH O TV ZHO 2020 1T
Harm,
250 -]
200 -|
g
150 5
100 4
50|
3 E =
8 & =
g8 =
o
o i 0 15 P o5 0 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 o
Tse Mulriplier & Dilution Factor with ISTDs —
i/
Fignal 1: VWDl A, Wavelength=254 nm o) o
H,Bn
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 %
—mm e [ ===l mmmmmme | | | |
1 27.036 BV 0.4466 4072.18286 140.19965 54.1272
Z 28.558 WV 0.4631 97.39050 3.19550 2.2511
3 29.570 VB 0.4884 134.01563 4.19242 3.0977 3f
4 31.816 BB 0.5066 22.66817 6.93395e-1 0.5240 (')' a
Totals : 4326.25716 143.238096

*%% End of Report #%%

Instrument 1 6/15/2022 §:13:13 AM

Page 1 of 1
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Data File D:\USERS\CHEM3TATIONY1\DATA\ZHOUZ0Z14Y¥Z3003705 14-39-04.D
Sauple HName: LL-8-31 +/- 1

Acq. Operator SYSTEM
Sample Operator : 3VSTEM
Acg. Instrument : 1260IT
Injection Date 1172472021 2:39:05 PN

Location : -
Inj @ 1
Injy Volume : No inj
Acg. Merthod : C:yUsers’\PubliciDocunentsyChenitationy 13\ Methodsydef _LC.M
Last changed 11/24/2021 2:05:23 PN by SYSTEM
imwodified after loading)

Analysis Method : C:\Users\Publich\Documents)Chemitation’l\Methods\def LC.M
Last changed i 972742023 9:09:36 FM by SYSTEM

(wodified after loading)
: AD-3, n-Hexane/i-PrOH = 98,2, 0.8 ml/min, 30 of, 254 mm

Sawple Info

Addirional Info : Peak(s) marmally integrated

ATDT &, Wavdength=254nm (005 ERSVHEMS T ATIONTDAT AZHO UZ0Z 1129003 705 14-39-04.0)
mau ]
600
500
o
2 3
400 e
300
200
2 E
100 2 E
o
T T T T T T T T T
i 4 5 i 1] 12 14 1t 18 i)
Area Percent Report
Sorted By H Jignal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs O
Signal 1: VWD1 A4, Wawelehgth=254 nm i1/
Peak RetTime Type Width Area Height Area O N02
# [min] [min] [waU*s] [mAlU] %
-1 [====1 | I- [=mmmmmme |
1 12.863 BE 0.2096 553.90057 40. 49520 4.2227
2 14.096 BE 0.2267 552.29535 37.31293 4.z2104
3 16.092 BE 0.2546 5999.64645 361.53226 45.7385 (+I')'3ga
4 17.199 BB 0.2725 6011.43799 335.63300 45.5284
Totals : 1.31173e4 778.97338
**% End of Report *%%
Page 1 of 1

1260IT 9/27/2023 9:10:31 PM 3VSTEM

S48

Data File D:\USERSYCHEM3TATION1\DATA\ZHOUZ0Z3\¥Z3007644 14-50-07.D
Sample Name: LL-13-Z84-1

S¥ITEM
SYSTEN

Acw. Operator
Sauple Operator :

Acg. Instrument : 1260IT Location @ -
Injection Date @ 9/20/2023 2:50:07 P Inj : 1

Injy Volume : No inj
Acg. Merhod : C:yfsers’PubliciDocumenta’ChenStationy 1\Methodsydef_LC.M

9/20/2023 1:35:07 PM by SYSTEN
imodified afrer loading)
Analysis Method : C:\Usersh\Publich\Documents)ChenStationl\Methods\def LC.H
Last changed i 972772023 9:11:50 PM by SYSTEN
(modified after loading)
: AD-3, n-Hexane/i-PrOH = 93/2, 0.8 ml/min, 30 of, 254 mm

Last changed

Sample Info

Additional Info : Peak(s) wanually integrated

VDT & Wavdength=254nm (003 ERSVHEMS T AT IO DA AZAO UZ0Z3 V2007 644 19-50-07.0)
mAu
1000 4
200 '%
aoo n
400 4 =
200 PR =
VAN
E 2
o
T T T T T T T T T
i 4 6 i 1] 12 14 1t 15 i}
Area Percent Report
Sorted By H Jignal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs O H
N
— "
signal 1: VWD1 &, Wavelength=254 nm o/
Peak RetTime Type Width Area Height Area O NO2
# [min] [win] [wa0*s] [mAT] %
-1 [===-1 I I- [=mmmmmme |
1 1l2.582 BB 0.3108 187.08337 9.29691 1.0599
z 13.669 BE 0.3019 3276.83501 164.53392 18.5640
3 15.680 BV 0.3083 425.16043 20.90683 2. 4036 (_)_3ga
4 16.783 VB 0.3265 1.37627e4d 641.01404 77.9675
Totals : 1.76518eq §36.05170
**% End of Report *%%
Page 1 of 1

126011 9/27/2023 9:11:54 PM S¥STEM
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VINOZ0485.D
Sample Neame: LL-8-904 +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location
Injection Date : 1/18/2022 2:24:16 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

1719742022 2:23:11 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
1/19/2022 2:56:17 AM
imodified after loading)
1B, Hexane/i-PrOH = 9971,

Last changed H

Analysis Method :
Last changed

Fauple Info

1.0 whrmin, 30 of, 254 nm

AT velen gih=254 rim { ZHOI-2 217 ZHOE 0268 1)
Marm. ]
160
140 o
120
100 g
20
&
] o o
60 E; § b
40 -
20
[
o 7 H g } 10 12 1a 15 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000 o
Dilurion: : 1. 0000 H
Use Multiplier & Dilution Factor with ISTDs Pr— i
/ Me
Signal 1: VWDl A, Wavelength=254 nm o) CO,Me
2
Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 %
-1 [ === | | | |
1 8.699 BV 0.2000 1177.30811 88.63472  30.5241
2 9.404 VE 0.2338 711.30983 45.75225 18.6234
3 11.493 BB 0.2476  733.77289 45.20787 18.2115 +/-)-3bb
4 15,811 BB 0.3255 1197,04639 55,90168 31,3409 ( -)-
Totals : 3819.43726 235.54651

*%% End of Report ##%

Instrument 1 1/19/202Z 2:56:20 AN

Page 1 of 1

S51

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ0457.D

Gample Name: LL-5-904
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 1/189/2022 2:05:00 AM
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

1/19/2022 1:45:26 A
imodified after loading)
C:4CHEM3Z2Y 1\METHOD 3, DEF_LC. M
6/15/2022 7:58:29 AM
inodified afrer loading)
1B, Hexane/i-PrOH = 99/1,

Last changed H

Analysis Method :
Last changed

Haunle Info

1.0 nL/min, 30

of, 254 nm

AT Frelen ih=T4 nm (ZH O TV NI IaET Ty

175 4

150

125 4

100 o

75

50

25 -

8751
>9 447

15599

11.535

Area Percent Report

Sorted By
Multiplier: 1.0000
Dilution: H 1.0000
Tse Mulriplier & Dilution Factor with ISTDs

Hignal

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 %
e R [l | | |
1 &.751 BE 0.2101 51.53413 3.81583 2.0912
z 9.447 BE 0.2400 181.70757 11.43165 7.3664
3 1l1.535 VB 0.2605 107.50194 6.30854 4.3702
4 15.89% EB 0.3365 2125.62968 95.10351  Be.1722
Totals : 2466.72351 116.70953

(-)-3bb

*%% End of Report #%%

Instrument 1 &6/15/2022 7:55:41 AM

Page 1 of 1
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Data File D:\USERS\CHEMSTATION1%DATAVZHOUZ0ZZN\YZ3004020 10-40-03.D
Sample Name: LL-8-90D +/- (1}
Acy. Operator SYATEN
Sauple Operator : SYSTEM
Aci, Instrument : LE260IT Location : -
Injection Date 1/17/2022 10:40:03 AM Inj : 1
Inj Volume : No inj
Acg. Method i CivUsers\Publich\Documents)Chemitationt\Methods\def LC.M

1/17/2022 9:10:08 AM by SYSTEM
(nodified after loading)
Analysis Method : C:y\Users‘\Public)\Documents)ChemStationy1\Methodsydef LC.M
Last changed 9/27/2023 9:15:16 PN by SVSTEN
imwodified after loading)
: AD-3, n-Hexane/i-PrOH = 97/3, 0.8 ml/min, 30 of, 254 nm

Last changed

Sauple Info

Additional Info : Peak(s) marmally integrated

WAFDT A, Wavdength=2 54 nm (IS ER SICHEWSTATIONTDAT AZHD D202 V2004020 10-40-03.0)
maul
300
250
5
200 a =
i 3
150 4 N
]
5 g
100 ] -]
40
o
Z H g i 10 12 1 i
Area Percent Report
Sorted By H Signal
Multiplier 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs O
Signal 1: VWD1 A4, Wavelength=2Z54 nm
Peak RetTime Type Width Area Height Area o
# [min] [min] [mAlT*3] [maTr] k3
-=—=1 I----1 1 I- [ 1
1 9.579 BV 0.1674 1036.69233 94,1986l 15.9424
2 10,432 VB 0.1757 1014,32261 87.65240 15,5954
3 11.297 BB 0.1946 2197.13647 172,51257 33,7814 (+I')'3bc
4 12.975 VB R 0.2213 2255.62329 154.56055 34.6807
Totals : £503.597491 509.12433
*%% End of Reporc %%
Page 1 of 1

126011 9/27/2023 9:15:20 PM SVSTEM

S54

Data File D:\USERSY\CHEMSTATIONY 13DATAVZHOUZ0ZZ\¥23004039 15-23-31.D
Gample Name: LL-5-90 D

Acy. Operator STITEN
Sauple Operator : SYSTEM
Aci, Instrument : LZ60IT Location -
Injection Date 1/20/2022 3:23:31 PM Inj : 1
Inj Volume : No inj
Acg. Method i CivUsers\Publich\Documents)\Chenitationt \Methods\def LC.M

1/20/2022 3:02:28 PM by SYSTEM
(modified after loadineg)
Analysis Method : C:vUsershPublich\Documents)ChemStationy1\Methodsidef LC.M
Last changed 9/27/2023 9:15:16 PM by SYSTEN
imodified afrer loading)
: AD-3, n-Hexanersi-PrOH = 9773, 0.8 ml/min, 30 of, Z54 mm

Last changed

Sauple Info

Additional Info : Peak[s) manually integrated

SATDT A, Wizwdength=2 54 nm (05 ERSCHEWSTATIONITDAT AZHD DZ0ZINWZ004079 15-23-370)
mau
300
250 +
a
200 b=
150 -
100 ]
50 - o= H
g z =
. E
Z 4 g i 10 12 1 i
Area Percent Report
Sorted By H Sigmal
Multiplier 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs o H
W~
—e—=. c
signal 1: VWD1l A, Wavelength=254 mm i1/ y
Peak RetTime Type Width Area Height Area (9] CO,Me
# [min] [min] [mATT*5] [m&1r] k3
-1 I--=-1 | I- [=====m- 1
L 9.550 VB R 0.2480 122.43332 7.44023 3.7532
2 10,417 BV 0.2238 73.90514 5.076592 2.2656
3 1l.324 VB 0.2364 2868.95532 186.58206 87,9482 ()3bc
4 13.041 BB 0.2622 196.80342 11.29893 £.0330
Totals = 3262.08720 210.39821
*%% End of Reportc %%
Page 1 of 1

126011 9/27/2023 9:16:12 PM STITEM
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Data File C:\CHEM3Z\1\DATAY\ZHOU-Z2\VZN0Z0642Z.T
Sample Neme: LL-9-44 +/-

Acg, Operator
Acg, Instrument
Injection Date 2/26/2022 2:50:12 AM

Acyg. Method C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

Last changed i 272672022 2:48:31 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H

2/26/2022 3:53:51 AM

inodified after loading)

0D-3, Hexane/i-FrOH = 87/3, 0.8 ml/win, 30 oC, 254 nm

Instrunent 1 Location -

Analysis Method :
Last changed

Fauple Info

AT A, Wavelen gth=254 nm (ZH -2 20 2N 064 T
Harm,
200 -
175
150
5]
125 ] +
100
75 2
“ E
g
40 o T
=
had
5
. I NN
o g 10 15 ) P a0 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilurion: : 1.0000 @] H
Use Mulriplier & Dilution Factor with ISTDs
i/
Signal 1: VWDl A, Wavelength=254 nm
(¢} CO,Me
Peak RetTime Type Width Area Height Area 2 Me
# fuinl lminl nall *3 fwdll 1 %
-1 [===-1 | | | |
1 12.426 VB 0.2435 705.01190 43.33867 10.5304
2 14.527 WV 0.3485 2645.67480 115.62691 39.7048
3 15.744 VB 0.3760 675.83861 27.45697  10.1426
4 30,313 BB 0.6572 2636.836043 61,71507 38,5722 (+I_)_3bd
Totals : 6663.56194  243.13762

*%% End of Report ##%

Instrument 1 Z/26 /2022 3:53:56 AN Fage 1 of 1

S57

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ0641.D
Gample Name: LL-9-44

Acog, Operator H

Acg, Instrument : Instrument 1

Injection Date : 2/26/2022 2:11:58 AM

Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M
Last changed i 272672022 1:4l:52 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 34, DEF_LC. M
6/15/2022 7:47:10 AM
inodified afrer loading)

Analysis Method :
Last changed

Haunle Info

Location : -

0D-3, Hexane/i-PrOH = 87/3, 0.6 ul/win, 30 of, 254 nm

AT A, W velen gth=2 54 nm (ZH -2 27 ZNIE 06T Ty
Ham. ]
Eil
350
o
2
50 ] =
00 -
150
100
s
1 ]
50 a 3 E
il T+
[ e NN
o i 0 15 ) o5 a0 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 (@] H
Use Multiplier & Dilution Factor with ISTDs _ W
i/
Fignal 1: VWDl A, Wavelength=254 nm
O CO,Me
Peak RetTime Type Width Area Height Area 2 Me
# Twin lwinl wall  *= w1 %
—mmmmmeen [ ===l mmmmme | | | |
1 12.275 VB 0.252% 480.19705 29.21026 4. 3250
Z 14.406 BE 0.3711 154.46072 6.28627 1.3912
3 15.574 BB 0.3937 L154.72795 6.03518 1.3936
4 29.673 BB 0.6775 1.03133ed 231.28595 D9z.@902 (_)_3bd
Totals : 1.11027ed 272.81765

*%% End of Report #%%

Instrument 1 6/15/2022 7:47:15 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VIN0Z20644.T
Sample Neme: LL-9-4E +/-

Acg, Operator
Acg, Instrument
Injection Date
Acy. Merhod
Last changed

Instrunent 1

2/26/2022 3:52:29 AM
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
2/26/2022 3:50:34 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
2/26/2022 4:25:39 AM
inodified after loading)
0D-3, Hexane/i-FrOH = 87/3, 0.8 ul/min,

Analysis Method :
Last changed

Fauple Info

Location

30 oC, 254 nm

AT velen h=T54 nim (ZH O T NI 06H 1)

500

400

300

200

100 o

11541

13812

16577

21607

Area Percent Report

Sorted By

Multiplier:
Dilucion: H
Use Mulriplier & Dilution Factor with ISTDs

dicnal
H 1.0000
1.0000

signal l: VWDl A, Wavelength=254 nm

Width
lwinl  wal
|

Area Height Area

Peak RetTime Type
# s [mAlD 1 %
|

fuinl

1 11.541 BE 0.2279 1087.85034

2 13.822 BB 0.3065 5418.80371

3 16.577 WW 0.3760 1001.24353 40.60318 7.7083

4 21.607 BB 0.4571 5481l.26563 183.79692 42,1986
Totals : 1.29392ed 567.530685

*%% End of Report ##%

Instrument 1 Z/26 /2022 4:25:44 AN

(+1-)-3be

Page 1 of 1

O H
o) COZMG%@
| : | Me
72.92671 8.3751
270.20404 41.7179

S60

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ0643.D
SGample Name: LL-9-4B

Acog, Operator
Acg, Instrument
Injection Date 2/26/2022 3:125:50 AM

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M
Last changed i 272672022 Fi24:54 AM
imodified after loading)
C:4CHEM3Z2Y 1\METHOD 3, DEF_LC. M
6/15/2022 7:50:532 AM
inodified afrer loading)

Instrument 1 Location : -

Analysis Method :
Last changed

Sample Info 0D-3, Hexane/i-PrOH = 87/3, 0.6 ul/win, 30 of, 254 nm
A relen =284 fim (ZH O 22 ZHOE 06 1T
Harm. ]
700
st |
sini | -
3
4t |
200 -
200
100 o+ -
N R
. =
o 5 i 75 10 125 15 175 m 375 min
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: : 1.0000 (@] H
Use Multiplier & Dilution Factor with ISTDs . KN
.
ot/
Fignal 1: VWDl A, Wavelength=254 nm
0— CO,Me
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 % Me
—mm e [l e | | | |
1 11.494 VE 0.2387 281.794238 18.07372 2.1713
Z 13.892 BE 0.3105 70. 44733 3.47928 0. 5425
3 16.508 WV 0.3752 298.75476 12.29424 2.3020
4 2l.442 BB 0.4605 1.23272ed 411.14001 94,9839 (-)-3be
Totals : 1.297G62ed 444.93725

*%% End of Report #%%

Instrument 1 &6/15/2022 7:50:49 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VINOZ0646.T
Sample Neme: LL-9-4C +/-

Acg, Operator
Acg, Instrument
Injection Date
Acy. Merhod
Last changed

Instrunent 1 Location -
2/26/2022 4:41:28 AM

C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

2/26/2022 4:40:22 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H

2/26/2022 5:04:41 AM

inodified after loading)

0D-3, Hexane/i-FrOH = 87/3, 0.8 ml/win, 30 oC, 254 nm

Analysis Method :
Last changed

Fauple Info

AT &, Wavelen gih=254 rim (ZH -2 237 2N 646 117

250

300

250

13172

200

150 o

100

Area Percent Report

Sorted By
Multiplier: 1.0000
Dilucion: H 1.0000
Use Mulriplier & Dilution Factor with ISTDs O

dicnal

signal l: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area O COZMe
# fuinl lminl nall *3 fwdll 1 %

-1 [===-1 | | | |

1 11.557 WB 0.2326 941.12762 61.42798 10.3031

2 13.172 BE 0.2895 3635.43457 192.83620 39.7995

3 17.464 WV 0.4106  §74.47797 32.44318 9.5735

4 19,138 VB 0.4216 3683.33350 134.44211 40,3239

(+1-)-3bf

Totals : 9134.57366  421.14947

*%% End of Report ##%

Instrument 1 Z/26 /2022 5:04:43 AN

Page 1 of 1

S63

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ0645.D
SGample Name: LL-9-4C

Acog, Operator H

Acg, Instrument : Instrument 1

Injection Date : 2/26/2022 4:17:56 AN

Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M
Last changed i 272672022 4:17:13 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 34, DEF_LC. M
6/15/2022 7:54:09 AM
inodified afrer loading)
0D-3, Hexane/i-PrOH = 87/3, 0.6 ul/win, 30 of, 254 nm

Location : -

Analysis Method :
Last changed

Haunle Info

T A, T velen gth=2 54 nm {ZH -2 277 ZH0E 06 T
Harm,
600 -
500
400 o
#
Ed
i -
it |
100
z 8
g 2 g
= = =
. =
o 5 s 75 1 1.5 15 175 z'u min|
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000
Tse Mulriplier & Dilution Factor with ISTDs O \\H
/:. .
Fignal 1: VWDl A, Wavelength=254 nm Ol
Peak RetTime Type Width Area Height Area O Cone Me
# Twin lwinl wall  *= w1 %
—mm e [ ===l mmmmmme | | | |
1 11.734 BE 0.2321 245.99506 16.23227 2. 4633
Z 13.433 BE 0.295% 57.65097 2.97564 0.5773
3 17.136 BV 0.2537 330.85602 20.20274 3.3130
4 19.383 BB 0.4253 9352.09570  337.4339% 93,0404 ()3bf
Totals : 9986.60075 376.54464

*%% End of Report #%%

Instrument 1 &6/15/2022 7:54:12 AM Fage 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z207534.T
Sample Neame: LL-9-144 +/-

Acg, Operator
Acg, Instrument
Injection Date
Acy. Merhod
Last changed

Instrunent 1 Location
3/10/2022 9:39:24 PH

C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

371042022 9:20:39 PH

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H

3/10/2022 10:45:50 PM

inodified after loading)

Analysis Method :
Last changed

Fauple Info

IC, Hexane/i-PrOH = 9872, 1.0 nksmin, 30 o, 254 nm

AT velen gih=254 rim (ZH O 227 ZHOZ0 73 1)
Marm. ]
100 o
a0 -|
-
&
2
60 2 ]
b= g
= A
- #
40 i
20
0 1
0 H 10 15 m P @ i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: 1.0000 H

Use Mulriplier & Dilution Factor with ISTDs

signal l: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 %
----1 I====1 | | | |
1 Z1.055 BE 0.4605 1489.24036 49.87651  20.2912
2 25.824 BE 0.5754 Z167.15796 58.62549  29.5280
3 28.391 BB 0.6744 1502.191639 34.37493  20.4677
4 32.345 BB 0.7521 2180,73877 44, 51692 29,7131
Totals : 7339.532898 157.39785

*%% End of Report ##%

Instrument 1 3/10/2022 10:45: 58 M

(+/-)-3bg

Page 1 of 1

S67

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20709.D
Gample Name: LL-9-14 4

Acog, Operator
Acg, Instrument
Injection Date 3/9/2022 4:27:35 AM

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M
Last changed §o3/9/2022 4:24:51 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
6/15/2022 4:58:16 AM
inodified afrer loadineg)

Instrument 1

Analysis Method :
Last changed

Haunle Info

Location

IC, Hexane/i-PrOH = 98/2, 1.0 nL/min, 30 o, 254 nm

A relen =284 fim (ZH 022 ZOE0700 11
Ham. ]
3004
250
200 i
160 4
1001
50 -
- o =
g il 5
I n = a 2
o
o i 0 15 P o5 0 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 (@] H
Tse Mulriplier & Dilution Factor with ISTDs o o
s/
Fignal 1: VWDl A, Wavelength=254 nm
CO,Me
Peak RetTime Type Width Area Height Area 2
# Twin lwinl wall  *= w1 %
—mm e Rl e | | |
1 Z1.021 BE 0.4353 126.307G1 4.53140 1.7663
Z 25.573 VB 0.5350 6576.21143 174.61166 51.9627
3 29.25Z BB 0.7254  267.64407 5.79272 3. 7428
4 32.016 EB 0.6045 L80,7928% 4. 53857 2.5282 (_)_3bg
Totals : 7150.95620 159.47435

*%% End of Report #%%

Instrument 1 &6/15/2022 4:59:23 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATA\ZHOU-22\YZN0Z07Z7.D
Sample Name: LL-9-14B +/- (11}

Acg, Operator
Acg, Instrument
Injection Date
Acy. Merhod
Last changed

Instrunent 1

3/10/2022 4:12:39 AM
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
371042022 3:54:50 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
3/10/2022 8:41:23 AM
imodified afrer loading)

Analysis Method :
Last changed

Location -

Samwple Info IC, Hexane/i-PrOH = 96.5/3.5, 1.0 ml/min, 30 oC, 254 nm
AT A, WWavelen gth=254 nm (ZH 0022V 2RI 07 ET T
Marm. |
0 -
60 - g
-
40 - -
2
20
. A
o g 1 15 20 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: H 1.0000 o)
Use Multiplier & Dilution Factor with ISTDs H
/:.
Signal 1: VWDl A, Wavelength=254 nm L'
Pealk RerTime Type Width Area Height Area CO,Me
# fuinl lminl nall *3 fwdll 1 %
----1 [===-1 | | | | Cl
1 15.655 BE 0.3470 980.72534 44.06423  19.0929
2 20.496 BV 0.462Z 1599.76135 53.76189 31.1444
3 Z1.569 WV 0.5027 863.63342 28.668976  18.7601
4 22.763 VB 0.5233 1592,47852 47.366810 31,0026 (+/ ) 3bh
Totals : 5136.59863 174.86398

*%% End of Report ##%

Instrument 1 3/10/Z02Z §:4l:31 AN

Page 1 of 1

S70

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20729.D
SGample Name: LL-9-14B

Acog, Operator
Acg, Instrument
Injection Date 3/10/2022 7:24:27 AM

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M
Last changed i o3/10/2022 7:i23:31 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
6/15/2022 5:01:41 AM
inodified afrer loadineg)

Instrument 1 Location :

Analysis Method :
Last changed

Haunle Info

IC, Hexane/i-PrOH = 96.5/3.5, 1.0 mL/min, 30 of, 254 nm

T A, W velen gth=2 54 nm (ZH -2 27 ZNIE 072 T
Harm,
500 -|
400
i - g
A
00+
100+
2 o
= I 2
© = =
Y W N AE
o
o g 1 15 20 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs \\H
/:. .
Fignal 1: VWDl A, Wavelength=254 nm '
Peak RetTime Type Width Area Height Area COZMe
# Twin lwinl wall  *= w1 %
R [l EEe e | | | | Cl
1 15.520 BE 0.3452 369.87930 16.73534 4.3393
z 20.326 BV 0.4562 7788.238125 265.19955 51.3689
3 zl.413 W 0.5008  303.606852 9.28656 3.5625
4 22,583 WV 0.5328 62.16397 1.81847 0.7293 (-)'3bh
Totals : 8523.599304 293.03992

*%% End of Report #%%

Instrument 1 671572022 5:01:55 AM

Page 1 of 1




0BEV'T
Piey'e
1V v
ST
€L6¥'T
066%'C
L0PTE
r0ST €
orsze
LE9TE
98.Z¢€
£88CE
616TE
9l0g€E
£/65€

2]
o
£
o
S
by
@
2
s |
o
=
4
I
=]

3bi
"H NMR (400 MHz, CDCl5)

)

ool

Foos

=00'€

oo’}
HMmm.n_

-oob

+00'}
EQ0'E
v Ol'Z
=005
g0}

=560

4.0 3.5 3.0 2.5 20 15 1.0 0.5 0.0

4.5

6.5 6.0 5.5

7.0

9.5 9.0 8.5 8.0 7.5

100

1 (ppm)

S71



88'62—

l9'eG—

VeI 9—

65C8—

cE06—
6296—

L8kl
Lz
gl'zel
lgeeh

8e'sTl
8l Tl
L6221

iv'8CL

LT6C)
99'6C1
90'0€}

800EL
Syeel
rI'9gl
6E'9E)

8y 19—

CcL89l—

89681 —

LLL0C—

13C NMR LL-9-14C in CDCI3

|

3bi
3C NMR (100 MHz, CDCl3)

]

90

J'

|

70 60 50 40 30 20 10

80

200 190 180 170 160 150 140 130 120 110 100
1 (ppm)

210

S72



Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z20742.D
Sample Neame: LL-9-14C +/-

Acg, Operator H

Acg, Instrument : Instrument 1

Injection Date : 3/11/2022 10:15:34 PN

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

Last changed

Analysis Method :

Last changed

371172022 9:38:00 PH
imwodified after loading)
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
53/12/2022 3:01:50 AM

inodified after loading)

Fauple Info ¢ AS-H*Z, Hexane/i-PrOH = 97/3,

Location -

0.7 wh/min, 30 oC, 254 nm

AT velen h=254 nim (ZHO-Z R 2RI 1)

160 o

140

120

100

30219

3zan

23064

40195

Area Percent Report

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

dicnal

signal l: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 [maly 1

----1 I====1 | | |

1 30.219 BE 0.5730 2731.96191 72.80563

2 32.211 BV 0.6321 2785.74146 63.03014

3 33.864 VB 0.7554 4497.72113 91.73890  30.8317

4 40,195 BB 1.1143 4572, 56738 61.75148 31,3447
Totals : 1.45380ed 294.32714

*%% End of

Instrument 1 3/12/202Z 3:01:56 AN

Report #7%

O H
e} CO,Me ;:
: | Br
18.7275
15.0961

(+/)-3bi

Page 1 of 1

S73

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20743.D

Gample Name: LL-9-14C
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/11/2022 11:30:08 PM
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

Last changed

Analysis Method :

Last changed

3/11/2022 11:04:16 FM
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
6/15/2022 5:04:47 AM

inodified afrer loadineg)

Sample Info 1 AS-H*2, Hexanersi-PrOH = 97/3, 0.7 wml/min, 30 o, 254 nm
A relen =284 fim (ZH O 22 ZHOE07E 1T
Harm,
600 -
500
400 -] =
&
i -
it |
100
& o
& 5 pa
- ]
o a
o 5 0 15 20 5 0 35 @ 45 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 [e)
Tse Mulriplier & Dilution Factor with ISTDs \\H
/:.4‘
Fignal 1: VWDl A, Wavelength=254 nm !
Peak RetTime Type Width Area Height Area O COZMe
# Twin lwinl wall  *= w1 %
R ——— [QE— R —— I I I I Br
1 29.3908 BV 0.6071 623.25531 15.95604 3.7716
Z  31.907 WV 0.6471 328. 42636 7.82199 1.9375
3 33.576 W 0.7003 1.54621led 341.74258 93.6886
4 39.972 BB 0.9205 91,24643 l.26014 0.5522 (-)-3b|
Totals : 1.65250ed 366.73075

*%% End of Report #%%

Instrument 1 6/15/2022 5:04:53 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z20717.D
Sample Neame: LL-9-14D +/-

Acg, Operator H

Acg, Instrument : Instrument 1

Injection Date : 3/9/2022 10:04:02 PM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

37942022 9:26:59 PH
imwodified after loading)
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
537972022 11:07:55 PM
imodified after loading)

Last changed

Analysis Method :
Last changed

Fauple Info

Location -

IC, Hexane/i-PrOH = 90410, 1.0 ml/min, 30 of, 254 nm

AT welen gih=254 nim (ZHO- 227 ZHOZ07 17 1)
mad ]
250
0o -|
@
3
2 @
@
s
150 o -
100 o 5 _
= @
o
50
[
o Y g 75 ) 125 15 175 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: H 1.0000
Use Multiplier & Dilution Factor with ISTDs O H
P—
Signal 1: VWDl A, Wavelength=254 mm i1/
Peak RetTime Type Width Area Height Area CO,Me
# fuinl lminl nall *3 fwdll 1 %
-1 [ === | | | | OMe
1 11.537 BE 0.2535 1187.90027 73.03640 11.8266
2 13.601 BE 0.3030 1194.94287 61.33486 11.8967
3 16.035 BB 0.3623 3821.21606 led.78664 38.0436
4 17.815 BB 0.4085 3840.24072 146,11418 38,2330 .
(+/-)-3bj
Totals : 1.00443e4 445.27208

*%% End of Report ##%

Instrument 1 3/3/2022 11:08:25 PM

Page 1 of 1

S76

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20719.D

SGample Name: LL-9-14D
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/9/2022 10:48:21 PN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

3/9/2022 10:47:15 FI

imodified after loading)

C:4CHEM3Z2Y 1\METHOD 3, DEF_LC. M

6/15/2022 7:42:54 AM

inodified afrer loading)

IC, Hexane/i-PrOH = 90/10, 1.0 wl/min, 30 oC, 254 mm

Last changed H

Analysis Method :
Last changed

Haunle Info

A relen =284 fim (ZH O 22 ZHO 207 T 10
Harm,
00
700
600 |
500+ 2
3
400
i -]
200 -
1001 A =
2 2 =
5 & =
. =
o 5 ] 75 ) 125 15 175 min|
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs O \H
. \
Fignal 1: VWDl A, Wavelength=254 nm i/
Peak RetTime Type Width Area Height Area O COZMe
# Twin lwinl wall  *= w1 %
—mm e [ ===l mmmmmm | | | | OMe
1 11.573 BE 0.2544 273.299939 17.05305 2.6014
Z 13.583 BE 0.3163 378.79193 18.59351 3.5407
3 15.993 EB 0.3601 8988.02344 431.86627 93.3622
4 17.794 BB 0.4003 53.03202 2.06328 0.4357 .
(-)-3bj
Totals : 1.06351ed 469. 53212

*%% End of Report #%%

Instrument 1 671572022 7:42:59 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-ZE\VZN0Z0775.D
Sample Neame: LL-9-23B +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location -
Injection Date : 3/17/2022 0:14:00 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

371772022 9i06:21 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC. M
3/17/2022 9:46:38 AM
inodified after loading)

Last changed H

Analysis Method :
Last changed

Samwple Info : AD-3, Hexane/i-FrOH = 84/6, 0.7 uml/mwin, 30 oC, 254 nm
AT velen gih=254 nim (ZH O 227 ZHOZ07 7 1)
Harm,
250 -
200 -|
g a
150 E]
A4
100 4
50| £3
2z
0 __—'\-IL____ A M
o g 10 1 m 25 min|
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: 1.0000

Use Mulriplier & Dilution Factor with ISTDs

signal l: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 %
----1 === | | | |
1 18.667 BV 0.2585 494.46790 29.45338 £.8550
2 19.095 VB 0.2783 533.12946 29.03381 7.3909
3 23.642 BV 0.3487 3085.68091 136.25540 d42.7777
4 24,650 VB 0.3648 3100,00732 131.04520 42,9764
Totals : 7213.25558 325.73779

o H
F’w

0— CO,Me

(+1-)-3bk

*%% End of Report ##%

Instrument 1 3/17 /2022 9:46:47 AN

Page 1 of 1

S79

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0OZ20779.D

SGample Name: LL-9-23B
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/17/2022 0:45:37 AN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

3/17/2022 9:42:44 AN

imodified after loading)

C:4CHEM32Y 1\METHOD 3, DEF_LC. M

6/15/2022 4:53:16 AM

inodified afrer loading)

: AD-3, Hexane/i-PrOH = 84/6, 0.7 wl/win,

Last changed H

Analysis Method :
Last changed

Sample Info 30 oC,

254 nm

A relen =284 fim (ZH 022 ZOE07 70 11
Harm. ]
350
i
250 -]
4
00 &
150
100
50 -]
K %
I I S
o g 10 15 Pt P i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 0
Tse Mulriplier & Dilution Factor with ISTDs \\H
e
Fignal 1: VWDl A, Wavelength=254 nm it/ \ N
Peak RetTime Type Width Area Height Area O COZMe S
# Twin lwinl wall  *= w1 %
—mm e [ ===l mmmmmme | | | |
1 15.721 BV 0.2694 187.69525 10.515949 3.8552
Z 19.149 VE 0.2803 119.87569 £.46315 2. 4623
3 23.708 W 0.3519 4523.33008 197.32307 92.9075
4 24,732 VB 0.3947 37.73370 1.44586 0.7750
(-)-3bk
Totals : 4B68.63772 216.05758

*%% End of Report #%%

Instrument 1 &6/15/2022 4:53:23 AM

Page 1 of 1




LBBY'C
LHST
CETS T
092s'C
LiPST
L6PS'T
966Z €
Se0EE
SZIEE
£CCEE
GLEEE
ELPEE
€05E'E
co9ge
rras e

-

008 G
06195
LPC9G
46295
ZBEQ S
Nmmw‘m\
054G

9C5E'9
8E9€'9

faskg

S%.L/
1602

95/€ >
508€ 2
198€ £
3€6€ £
pEOY £
6907 2
PrLY
pOzh 2
£zt /]
sect /]
66t /]
appy /4
8abY /]
pZov 21
z69y /]
L6y 4]
159G /1
6v0. g
Sl 2
7924 2
£2008

o

1H NMR LL-9-23A in CDCI3

3bl
"H NMR (400 MHz, CDCls)

1s

LA

Foou

Fooy

f-ooe

ool
¥6'0

Foot

FE60
5560

Hﬂoo,m
00'b

Riog
Yy 80

4.0 3.5 3.0 2.5 20 15 1.0 0.5 0.0

4.5

6.5 6.0 5.5

7.0

9.5 9.0 8.5 8.0 7.5

100

1 (ppm)

S80



G2'6C—

85'¢5—

Sy'l9—

#5'28—
p0'06—
0Z'96—

vZ'8k1Y

8112

04221

99'pZ I

625211

629211

£T° LT

AR

92421

26421

£e8z

9r'8z 14

A TAR

ze e

L2ZE L

L9'EE L

65GE

ge'ge |

BAE A | 1010 et p e

€519 —

G889 —

62681—

vl 80—

13C NMR LL-9-23A in CDCI3

3bl
3C NMR (100 MHz, CDCl3)

200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210

S81



Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VINOZ0762Z.D
Sample Neame: LL-9-234 +/-

Acg, Operator
Acg, Instrument
Injection Date 3/16/2022 7:43:07 AM

Acyg. Method C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
Last changed i 371672022 7idl:izd AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
6/16/2022 4:44:50 AM
imodified after loading)

Instrunent 1

Analysis Method :
Last changed

Fauple Info

Location -

IC, Hexane/i-PrOH = 90410, 1.0 ml/min, 30 of, 254 nm

AT A, WWavelen gth=254 nm (ZH 0022V 2RI 0762 1)
Marm. ]
250 o
0o -|
2
150 - 2 -
5
100 o
=
£ S
b =
50 -
[
o Y g 75 ) 125 15 175 min]
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: 1.0000
O H

Use Mulriplier & Dilution Factor with ISTDs

signal l: VWDl A, Wavelength=254 nm

Width
lwinl  wal
|

Area Height

Peak RetTime Type
# s [mAlD 1
|

fuinl

1 1z.060 WW 0.2685 919.55354 53.22z244
2 13.174 VB 0.3005 922.93939 47.83205
3 15.76l BB 0.3673 3408.43750 145.10915
4 17.874 BB 0.4372 3423.75244 121.25208
Totals : 8675.65317 367.41571

10. 5993
10.6332
38.2988
39,4638

(+/-)-3bl

*%% End of Report ##%

Instrument 1 671572022 4:44: 53 AN

Page 1 of 1

S82

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ0761.D
Gample Name: LL-9-234

Acog, Operator
Acg, Instrument
Injection Date 3/16/2022 7:21:04 AN

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M

Last changed i 3/16/2022 6:i39:23 AM

imodified after loading)

C:4CHEM32Y 1\METHOD 3, DEF_LC. M

6/15/2022 4:43:55 AM

inodified afrer loading)

IC, Hexane/i-PrOH = 90/10, 1.0 wl/min, 30 oC, 254 mm

Instrunent 1 Location : -

Analysis Method :
Last changed

Haunle Info

T A, WS velen gth=2 54 nm (ZH -2 ZNIE 07T T
Harm. ]
it -|
300 o @
]
=
it -
100 4
.- H
o bl -
o =
o 5 ] 75 ) 125 15 175 min|
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 (o)
Use Multiplier & Dilution Factor with ISTDs \\\H
Fignal 1: VWDl A, Wavelength=254 nm '
Peak RetTime Type Width Area Height Area CoZMe
# Twin lwinl wall  *= w1 %
—mm e [ ===l mmmmme | | | |
1 12.009 BV 0.2665 Z217.30882 12.70723 3.4578
z 13.118 ¥V 0.2936 202.06579 10.67644 3.2153
3 15.685 BB 0.3658 5772.92822 246.96793  91.8572
4 17.791 EB 0.3742 92.3721% 3.75670 1.4698 (-)-3b|
Totals : 6284, 67302 274.10829

*%% End of Report #%%

Instrument 1 6/15/2022 4:44:11 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z031E.D
Sample Neame: LL-9-334 +/-

Acg, Operator H

Acg, Instrument : Instrument 1

Injection Date : 3/23/2022 5:07:090 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

372372022 5:05:33 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
3/23/2022 8:37:37 AM
imodified after loading)

Last changed H

Analysis Method :
Last changed

Location -

Samwple Info ID, Hexane/i-Pr0OH = 9971, 1.0 nLfmin, 30 o, 254 nm
AT velen gih=254 rim (ZH O 227 20T 0% T 1)
Marm. ]
160
140 o
120
100 S
20
&
60 = &
E 2
@ =
= =
40 - =
20
. A
o g 1 15 20 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: H 1.0000
Use Mulriplier & Dilution Factor with ISTDs
O H
Signal 1: VWDl A, Wavelength=254 nm /S
Peak RetTime Type Width Area Height Area
#  Tmin) fminl mdl %5 [mA0 1 5 (6] CO,Me
-1 [ === | | | |
1 15.067 BV 0.3869 1076. 42566 42.34293  13.9090 Me Me
2 16.740 WV 0.4183 1056.60730 38.60597 13.6529
3 18.195 WW 0.4912 2811.66362 §7.19404  36.3309 (+I_)_3he
4 20,586 ¥B 0.7624 2794,34814 54, 92817 36,1071
Totals : 7739.04492  223.07110

*%% End of Report ##%

Instrument 1 3/23/2Z02Z §:37:46 AN

Page 1 of 1

S85

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20324.D

Gample Name: LL-9-334
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/23/2022 §:26:43 AN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

3/23/2022 8:00:34 AN
imodified after loading)
C:4CHEM32Y 1\METHOD 34 DEF_LC. M
3/30/2022 3:07:38 AM
inodified afrer loadineg)

Last changed H

Analysis Method :
Last changed

Sample Info ID, Hexane/i-PrOH = 9971, 1.0 nLsmin, 30 o, 254 nm
A relen gu=284 fim (ZH O 22 ZHOE0E2 1T
Harm,
200
150 4 2
8
101 o
50
G IS o
I = =
2
o
o g 1 15 20 min|
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000
Tse Mulriplier & Dilution Factor with ISTDs
Fignal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area
#  Twinl fwinl w0 %z (w0 1 % (@] CO,Me
—mm e [ ===l mmmm e | | |
1 15.236 BE 0.4487 Z66.65954 8.97192 4.4915 Me Me
z 17.161 BV 0.43802 437.92753 13.52677 7.3762
3 18.653 WV 0.6141 5081.28662 124.22323 B5.5865 (')'3he
4 20.892 VB 0.9457 151,14662 2.34036 2. 5458
Totals : 5937.02077 149.36235

*%% End of Report #%%

Instrument 1 3/30/2022 3:07:41 AM

Page 1 of 1
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Data File C:\CHEM32\1\DATA\ZHOU-23\VIN0Z4044.D
Sauple Name: LL-13-28C +/-

Acg. Operator
Acg. Tnstrument :
Injection Date 941972023 10:43:19 PN

Acyg. Method C:W\CHEMS32Y 1\METHOD 53 DEF_LC.H

Last changed i 971972023 10:38:08 PH

imwodified after loading)

C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

9/21/2023 9:24:15 PM

inodified after loading)

1 AD-H+aD-H, Hexane/i-PrOH = 95/5, 0.9 nl/win, 30 o, 254

Instrument. 1 Location : -

Analysis Method :
Last changed

Fample Info

nm
DT &, Wavelengihe254 nm (D02 SWENOZ40H 5)
Marm.
700 -
s00
500 -
o ] =
200 2
2
g
200 ]
3
jid 2
s g
100 = B
T T T T y
s 1 15 M = i
Area Percent Report
Sorted By Sigmal
Multiplier: : 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs O H
—
Sigmal 1: VWD1 A4, Wawelength=254 nm
i1/
Pesk RetTime Type Width Area Height Area
#  [min] [min] m&U *s  [mAU ] % ] COyMe
1 (- I I I Bn
1 17.134 V¥ 0.2300 1342.33940  O1.20565  5.3562 Me
Zz 17.637 ¥B  0.2410 5789.79736 372,53113 40,3537 .
3 20.208 BB 0.2750 1394.49280  77.54726  5.7193 (+/-)-3ie
4 Z5.289 VB 0.3624 5320.05996 248.25450 40,5703
Totals : 1.43476e4  789.63854

**% End of Report %%

Instrument 1 9/21/2023 9:24:18 PH Fage 1 of 1

S88

Data File C:\CHEM32)1\DATA\ZHOU-2Z3\VZNOZ4086.D
Sample Name: LL-13-28C

Acg. Operator
Acg. Tnstrument :
Injection Date 972172023 6:43:02 AN

Acyg. Method C:yCHEM3ZY 1\METHOD S\DEF_LC. M
Last changed i 972172023 6il3:05 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 34 DEF_LC. M
9/21/2023 9:23:50 PM
inodified afrer loading)

Instrument 1 Location : -

Analysis Method :
Last changed

sauple Info : AD-H+AD-H, Hexane/i-Pr0H = 95/5, 0.8 ml/min, 30 of, 254
nm
AT A, Wavelen gth=254 nm (ZH 0239 2102 4066 017
Harm. i
500
600 S
]
400
200
£
5
I\ H
0
T T T T T
5 i} 15 o0 25 i
Area Percent Report
Sorted By Sigmal
Multiplier: : 1.0000
Dilution: H 1l.0000
TUse Multiplier & Dilution Factor with ISTDs
O H
—e W
Sigmal 1: VWD1 &, Wavelength=254 mm /
Gl
Peak RetTime Type Width Area Height Area
#  [min] [min] miU *s  [WAU ] B [©) CO,Me
| | | | |
1 17.852 BV 0.2471 1139.35913  71.46947  7.0879 Bn Me
2 18,202 VB 0.2570 115,74724 6.89500  0,8115 )
3 20.985 BB 0.2890 289.00583  15.38932  z2.0262 (-)-3|e
4 26.503 VB 0.3760 1.27194ed  520.98602 £9.1744
Totals : 1.42635ed  614.73982

**% End of Report %%

Instrument 1 9/21/2023 9:23:53 PM

Page 1 of 1
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Data File C:\CHEM32\1\DATAZHOU-23\VINOZ4065.D
Sauple HName: LL-13-28D +/-

Acg. Operator
Acg. Tnstrument :
Injection Date 972172023 4:d6:20 AM

Acyg. Method C:W\CHEMS32Y 1\METHOD 53 DEF_LC.H

Last changed i 972172023 4:44:14 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

9/21/2023 9:32:06 PM

imodified after loadineg)

0D-H+IC, Hexane/i-PrOH = 87/3, 0.8 ul/win, 30 oC, Z54 n
n

Instrument. 1 Location : -

Analysis Method :
Last changed

Fample Info

AT A, WWavelength=254 nm (ZH 02 307 202 4065 1)
Marm. ]
200
7ing |
sing |
00 &
400 - 2
2
200
o
& -
100 = ¥
A A
0
T T T T T T
A 1 15 n i a0 i
Area Percent Report
Sorted By Sigmal
Multiplier: : 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
O H
Sigmal 1: VWD1 A4, Wawelength=254 nm /i-
Peak RetTime Type Width Area Height Area \'"'
# [min] [min] mdU *s  [mAU ] % e} CO,Me
= [ I I I
1 19.3828 WV 0.2995 3726.39645 454.54616 42,2623 Cy
2 2l.z08 vy 0.3446 1705,59131 75.62910 8.2603 Me
3 24.Zl6 VB 0.3957 8728.98437 343.23164 42.2749 .
4 29.464 W¥  0.5188 1487.19116  43.76081  7.2025 (+/-)-3je
Totals : 2.06452ed 217.46501

**% End of Report %%

Instrument 1 9/21/2023 9:32:12 PM

Page 1 of 1

S91

Data File C:\CHEM32)1\DATA\ZHOU-2Z3\VZINOZ4064.D
Sample Name: LL-13-28D

Acg. Operator
Acg. Tnstrument :
Injection Date 972172023 4:03:42 AN

Acyg. Method C:yCHEM3ZY 1\METHOD S\DEF_LC. M

Last changed i 972172023 3:40:41 AM

imodified after loading)

C:4CHEM32Y 1\METHOD 34 DEF_LC. M

9/21/2023 9:29:16 PN

inodified afrer loadineg)

0D-H+IC, Hexane/i-Pr0OH = 87/3, 0.8 wl/win, 30 o, Z54 n
n

Instrument 1 Location : -

Analysis Method :
Last changed

Hauple Info

AN A&, Wavelength=2 54 nm (2H O1-237 202 4064 0
Harm,
350
300 -
250 -]
@
200 - E]
160
10011
50 5
= 8 2
b} g 3
o
T T T T T T
1 1 15 n i a0 i
Area Percent Report
Sorted By Sigmal
Multiplier: : 1.0000
Dilution: H 1.0000
TUse Multiplier & Dilution Factor with ISTDs
O
Sigmal 1: VWD1 &, Wavelength=254 mm /:.4
Peak RetTime Type Uidth Area Height Area . "'
# [min] [win] miT *s  [WAU ] %
| | | | | (¢} CO,Me
L 20,970 ¥V 0.3273 3958.9094z  187.91132 E£59.2798 Cy
2 22.521 VB 0.3844 371.30734 14,72752 8.3736 Me
3 26.bb65 BB 0.4477 24.16426 §.2817%e-1 0. 5449 .
4 32.605 BY  0.5840 79.88832  2.07104  1.801& (-)-3je
Totals : 4434. 26995 205. 53908

**% End of Report %%

Instrument 1 9/21/2023 9:29:19 PM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z0300.D
Sample Neame: LL-9-33B +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location
Injection Date : 3/21/2022 0:lg:41 PM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

372172022 9:14:25 PH
imwodified after loading)
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
3/23/2022 2:31:43 AM
imodified after loading)

Last changed H

Analysis Method :
Last changed

Samwple Info : AD-H, Hexane/i-FrOH = 87/3, 1.0 ml/min, 30 oC, 254 nm
AT velen gih=254 rim { ZHOI-2 217 ZHOE 0500 1)
Marm. ]
175 4
150
125 4
& °
B =
100 ~
75
50
2 o
25 = E
R JANAY
o 23 s 75 1 115 15 175 0 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilucion: H 1.0000
Use Mulriplier & Dilution Factor with ISTDs O H
/:.
Signal 1: VWDl A, Wavelength=254 nm (11
Peak RetTime Type Width Area Height Area O COZMe
# fuinl lminl nall *3 fwdll 1 %
----1 [===-1 | | | | Me
1 13.080 WW 0.2685 349.19962 15.90305 6. 5545 Me
2 14.757 WW 0.3283 400.72632 13.51077 7.8663
3 15.899 WV 0.3288 2171.24565 101.26318 42.6215
4 17.276 VB 0.3564 2173.07373 94,22297 42,6574
(+1-)-3ke
Totals : 5094.24551  233.59997

*%% End of Report ##%

Instrument 1 3/23/2Z02Z 2:31:47 AN

Page 1 of 1

S94

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20313.D

Sample Name: LL-9-33B
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/23/2022 2:02:30 AN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

3/23/2022 2:01:05 AN
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
3/30/2022 3:12:17 AM
inodified afrer loading)

Last changed H

Analysis Method :
Last changed

Sample Info : AD-H, Hexane/i-PrOH = 8773, 1.0 ul/win, 30 of, 254 nm
A relen =284 fim (ZH O 22 ZHOE08 T2 1T
Harm. ]
500
4t -|
300+ n
it
1004
5 g 2
= ~ E
- T IS
. =
o 23 g 75 1 125 15 175 30 e
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000
Tse Mulriplier & Dilution Factor with ISTDs O \H
/:. D
Fignal 1: VWDl A, Wavelength=254 nm ol
Peak RetTime Type Width Area Height Area (o] CO,Me
# Twin lwinl wall  *= w1 %
—mm s [ ===l mmmmmme | | | | Me
1 13.217 BV 0.2721 283.35965 16.11409 4.0129 Me
Z 14.770 WV 0.302Z4 196.67789 9.86794 2.7853
3 16.038 W 0.3388 6538.77538  298.73343 9Z.6143
4 17.386 VB 0.3877 41, 48568 1.61131 0.5875
(-)-3ke
Totals : T061.29861 326.32676

*%% End of Report #%%

Instrument 1 3/30/2022 3:12:20 AM Fage 1 of 1
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Data File C:\CHEM3Z\1\DATAY\ZHOU-Z2\VZN0Z20301.D
Sample Neame: LL-9-33C +/-

Acg, Operator
Acg, Instrument
Injection Date 342172022 9:d6:05 PM

Acyg. Method C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
Last changed i 372172022 9:43:16 PM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
3/23/2022 2:52:19 AM
imodified after loading)

Instrunent 1

Analysis Method :
Last changed

Fauple Info

Location -

: AD-H, Hexane/i-FrOH = 87/3, 1.0 ml/min, 30 oC, 254 nm

AT &, Wavelen gih=254 rim (ZH -2 2 ZNIE R0 17

00+

250

200 4

150 4

100 o

12336

12048

;:agzw
_ >9.?e4
=

Area Percent Report

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

dicnal

signal l: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 %
-1 [ === | | | | Me
1 8.921 BV 0.13816 3588.22244 32.83931 £.5050
2 9.784 VE 0.2028 397.62344 29.97575 6. 6626
3 12.336 BV 0.2583 2588.64790 155.56494 43,3953
4 13,5948 vV 0.2909 2592.34204  136.83603 43,4371
(+/-)-3le
Totals : 5968.03583 355.21602

*%% End of Report ##%

Instrument 1 3/23/2Z02Z 2:52:29 AN

Page 1 of 1

S97

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN020314.D
SGample Name: LL-9-33C

Acog, Operator
Acg, Instrument
Injection Date 3/23/2022 2:34:22 AM

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M
Last changed i 372372022 2:29:56 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 34, DEF_LC. M
6/15/2022 4:32:15 AM
inodified afrer loading)

Instrument 1

Analysis Method :
Last changed

Haunle Info

Location : -

: AD-H, Hexane/i-PrOH = 8773, 1.0 ul/win, 30 of, 254 nm

AT &, Wavelen gih=254 nim (ZHO-

IR Ty

700

60D

500

400

200+

200+

100

14099

2.0
2.002
12.470

=
=

Area Percent Report

Sorted By
Multiplier: 1.0000
Dilution: H 1.0000
Tse Mulriplier & Dilution Factor with ISTDs

Hignal

Signal 1: VWDl A, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 %
e R [l | | |
1 9.031 BV 0.183% 208.25015 17.330768 2. 6406
z 9.902 VE 0.208%  Z02.37326 14.72315 2. 5660
3 12.470 BB 0.2745 68.80332 3.86965 0.6851
4 14,093 BB 0.292% 7406,14643 387.51746 93,9083
Totals : TEE6. 57322 423.44101

*%% End of Report #%%

Instrument 1 6/15/2022 4:32:29 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z0302Z.D
Sample Neame: LL-9-33D +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location -
Injection Date : 3/21/2022 10:05:06 PN

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

372172022 10:03:11 PN

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H

3/23/2022 3:23:06 AM

imodified after loading)

: AD-H, Hexane/i-FrOH = 87/3, 1.0 ul/min,

Last changed H

Analysis Method :
Last changed

Fauple Info

30 oC, 254 nm

AT velen gih=254 rim { ZHOI-2 27 ZHOE R0 1)
Ham, ]
300
250
0o - B
150 4 @
@
a
100
50 = g
n s
o g 1 15 20 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilurion: : 1.0000 @] H
Use Mulriplier & Dilution Factor with ISTDs
111/
Signal 1: VWDl A, Wavelength=254 nm
CO,Me
Peak RetTime Type Width Area Height Area 2
# fuinl lminl nall *3 fwdll 1 %
-1 | I I I I Me
1 11.775 WB 0.2339 563.10925 36. 16396 7.2382
2 13.603 BV 0.2831 3315.15112 180.14193 42.6129
3 14.581 WB 0.3028 588.46716 289.85586 7. 5641
4 21,878 VB 0.4451 3312.97021 114,57642 42,5846 Me
Totals : 7779.69775  360.74022 (+/-)-3me

*%% End of Report ##%

Instrument 1 3/23/2Z02Z 3:23:10 AN

Page 1 of 1

S100

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ20315.D

Gample Name: LL-9-33D
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/23/2022 2:56:01 AM
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M
Last changed i 372372022 2:52:50 AM
imodified after loading)
Analysis Method : C:%CHEM32\1\METHODSVDEF_LC.M
Last changed 6/15/2022 4:36:51 AM
inodified afrer loading)
Sample Info : AD-H, Hexane/i-PrOH = 8773, 1.0 ul/win, 30 of, 254 nm
A relen =284 fim (ZH 022 ZHO 208 18 1)
Harm,
350
i
250
kS
T
200 i
bl
150
101 o
a0 o =
& 2 2
b= P 4
. o
o g 1 15 20 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: H 1.0000 (@] H
Use Multiplier & Dilution Factor with ISTDs o\
—
i/
Fignal 1: VWDl A, Wavelength=254 nm
e} CO,Me
Peak RetTime Type Width Area Height Area 2
# Twin lwinl wall  *= w1 %
R [ I I I I Me
1 11.873 BE 0.24zz 151.93513 9.63317 2.4237
z 13.750 BV 0.3152 51.64087 2.45618 0.8238
3 14.790 VB 0.3130 184.72473 9.19614 2.9468
4 22.414 VB 0.4891 5880.36475 185.57993 93,8057 Me
Totals : 6268, 66554  206.86547 (-)-3me

*%% End of Report #%%

Instrument 1 6/15/2022 4:36:55 AM

Page 1 of 1




€06ce
Loor'e
220¥'T
Wwer'e
L92Y'T
08EY'T
80FFC
0Z9r'e
9ror T
9652 €
ogice
LZBTE
Gi6ZE
£LI0EE
660EE
L0ZEE
6185€

9E6Y' G
¢80S'S
22156
vees 5
ECEG S
vwvm.m\

8¢BY 8
50519
28519
pes 9

GZ66 9
CEID L
7940 £
64604
L0V 4
00y £
rezy NV.

mwmm.._‘.
6066 \.V.

1H NMR LL-9-39A in CDCI3

3ne
"H NMR (400 MHz, CDCls)

-

=

ki

88z
o0}

Fe80

Fooe

Foot

F96'0

[Foors

[Fooa
002
00}

Feso

4.0 3.5 3.0 2.5 20 15 1.0 0.5 0.0

4.5

6.5 6.0 5.5

7.0

9.5 9.0 8.5 8.0 7.5

100

1 (ppm)

S101



8E'lT—

04'62—

¢9'Ce—

68 19—

e le—
95'68—
£6'66—

EEGLL
PSSGLL
2184}
izl
oceel
e0vel
bGLZ)
mmgmvw
chezl
85'8C)
c06Zl
al'6Cl
6y lEL
€G'1EL
LGEEL
9E9EL
6CBEL

9€° 191~
2_;:“
£Z91

12891

95681 —

£5'20C—

13C NMR LL-9-39A in CDCI3

Me

F

3ne
3C NMR (100 MHz, CDCl3)

200 180 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm)

210

5102



19F NMR LL-9-39A in CDCI3

3ne
°F NMR (376 MHz, CDCl5)

-112.0996

-90

-100

(ppm)

-110

-120

-130

-140

-150

-160

-170

-180

-190

-200

-210

5103




Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z0375.1
Sample Neame: LL-9-394 +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location
Injection Date : 3/30/2022 3:37:44 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

373042022 3:35:57 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
3/30/2022 4:22:58 AM
imodified after loading)

Last changed H

Analysis Method :
Last changed

Fauple Info

ID, Hexane/i-PrOH = 97/3, 1.0 nkfmin, 30 o, 254 nm

AT velen gih=254 nim (ZH O 227 ZHOZ0% 75 1)
Ham, ]
300
250
x
200 - 5
=l
.
&
150 4 ©
100
58
50 - - =
) A M
o H H I } 10 12 1a 18 15 i
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Di lution: : 1. 0000 (0] H
Use Mulriplier & Dilution Factor with ISTDs —
111/
Signal 1: VWDl A, Wavelength=254 nm
CO,Me
Peak RetTime Type Width Area Height Area
#  lwinl [minl wAU  *s fwdll 1 % Me
-1 [ === | | | |
1 11.226 BV 0.2543 £59.95746 39.86446 7.0423
2 11.8973 VB 0.2749 685.86603 38.49050 7.3187
3 13.674 BB 0.3450 4022.62959 178.11l646 d42.9267 F
4 17,567 ¥B 0.4419 4002,736682 137.34512 42,7123
+/-)-
Totals : 9371.38989 393.81653 ( I)3ne

*%% End of Report ##%

Instrument 1 3/30/202Z 4:23:08 AN

Page 1 of 1

S104

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ20370.D

Gample Name: LL-9-394
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/30/2022 2:10:48 AM
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

3/30/2022 2:09:10 AN

imodified after loading)

C:4CHEM32Y 1\METHOD 3, DEF_LC. M

53/30/2022 4:23:50 AM

inodified afrer loadineg)

ID, Hexane/i-PrOH = 97/3, 1.0 nLsmin, 30 o, 254 nm

Last changed H

Analysis Method :
Last changed

Haunle Info

A relen =284 fim (ZH O 22 ZHOE 0870 1T
Harm,
600 -
00+
400+ kA
d
bl
i -
it |
100
g =
2 @
. 15
0 H 4 5 5 1 1z 1a 18 15 min
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: : 1.0000 o] H
Tse Mulriplier & Dilution Factor with ISTDs — RN
i/
Fignal 1: VWDl A, Wavelength=254 nm
0— CO,Me
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= Al 1 % Me
—mm e [ ===l mmmmmme | | | |
1 11.143 BV 0.2503 162.96674 10.04373 2.0745
z 11.863 VB 0.2712 192.18993 10.52592 2. 4465
3 13.524 BB 0.3364 7428.46268 336.24368 94,5867 F
4 17.511 EB 0.4513 70.03980 2.35823 0.8317
Totals : 7854.65042  359.47761 (-)-3ne

*%% End of Report #%%

Instrument 1 3/30/2022 4:23:55 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z03735.D
Sample Neame: LL-9-39B +/-

Acg, Operator
Acg, Instrument
Injection Date
Acy. Merhod
Last changed

Instrunent 1 Location
3/30/2022 2:52:41 AM

C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

373042022 2:51:20 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H

53/30/2022 4:29:05 AM

imodified after loading)

Analysis Method :
Last changed

Fauple Info

ID, Hexane/i-PrOH = 97/3, 1.0 nkfmin, 30 o, 254 nm

AT velen gih=254 rim (ZH O 227 ZHOZ0E 72 1)
Harm,
200 -
150
g
iz
100 o b
50
0 A
o Y g 75 ) 125 15 175 min]
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilurion: : 1. 0000 (0] H
Use Mulriplier & Dilution Factor with ISTDs .
Signal 1: VWDl A, Wavelength=254 nm
CO,Me
Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 % Me
-1 [ === | | | |
1 11.299 BV 0.2701 454.30914 27.42727 7.0920
2 12.21z VB 0.2909 499.85123 26.39233 7.3z00
3 13.629 BB 0.3519 2818.70996 125.94702 d42.7402 Cl
4 17.542 BB 0.4661 2926,05200 95.25815 42,8477
+/-)-
Totals : £328.95233 275.02473 ( / ) 30e

*%% End of Report ##%

Instrument 1 3/30/202Z 4:31:11 AN

Page 1 of 1

S107

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ20376.D
Gample Name: LL-9-39B

Acog, Operator
Acg, Instrument
Injection Date 3/30/2022 4:04:35 AN

Acg. Method C:yCHEM32Y 1\METHOD 5\ DEF_LC. M
Last changed i 3/30/2022 3:58:40 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 34 DEF_LC. M
3/30/2022 4:29:05 AM
inodified afrer loadineg)

Instrunent 1

Analysis Method :
Last changed

Haunle Info

Location : -

ID, Hexane/i-PrOH = 97/3, 1.0 nLsmin, 30 o, 254 nm

A relen =284 fim (ZH O 22 ZHO 20876 1)
Ham. |
200 -
150 *
1001
50
ioe z
c d i
. 15
o 5 ] 75 ) 125 15 1748 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: : 1.0000 o] H
Tse Mulriplier & Dilution Factor with ISTDs . N
o/
Fignal 1: VWDl A, Wavelength=254 nm
0— CO,Me
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 % Me
—mm e [ ===l === | | |
1 11.z44 BV 0.2763 99.79084 5.56123 3.0790
Z 12.170 VB 0.2960 72.66874 3.79805 2.24z21
3 13.564 BB 0.3621 3038.11841 127.68930 93.7697 cl
4 17.594 ¥B 0.5155 29.46768 §.74243e-1 0.9092
Totals : 3241.04567  157.92283 ()-30e

*%% End of Report #%%

Instrument 1 3/30/2022 4:31:32 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN0Z0379.D
Sample Name: LL-9-39C +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location
Injection Date : 3/30/2022 7:28:45 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

373042022 7i27:14 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
53/30/2022 8:00:24 AM
inodified afrer loading)

Last changed

Analysis Method :
Last changed

Samwple Info IC, Hexane/i-PrOH = 97/3, 1.0 nkfmin, 30 o, 254 nm
AT welen gih=254 rim (ZH O 227 202057 1)
Harm,
200
150 o
E: g
100 o &
w
504 & o
s 3
0 J
o Y 5 7a 10 125 15 175 m 375 min
Area Percent Report
Gorted By Signal
Multiplier: H 1.0000
Dilution: : 1.0000 @] H
Use Mulriplier & Dilution Factor with ISTDs —
1/
Signal 1: VWDl A, Wavelength=254 nm
0— CO,Me
Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 % Me
-1 [ === | | | |
1 14.225 BE 0.3216 733.11090 35. 40981 9.9532
2 18.473 BV 0.4315 724.22681 26.09992 9.8325
3 19.505 WB 0.4584 2868.50244 100.86356 40,3022
4 21.826 BB 0.5232 2838,77002 87.144944 39,9121 Br
Totals : 7365.61017  249.51773 (+/-)-3pe

*%% End of Report ##%

Instrument 1 3/30/2Z02Z §:00:43 AN

Page 1 of 1

S110

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20375.D

SGample Name: LL-9-39C
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 3/30/2022 7:02:04 AN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

3/30/2022 5:52:07 AN
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
3/30/2022 8:01:01 AM
inodified afrer loadineg)

Last changed H

Analysis Method :
Last changed

Sample Info IC, Hexane/i-PrOH = 97/3, 1.0 nL/min, 30 o, 254 nm
A relen =284 fim (ZH O 22 ZHOE0E 7 1)
Ham. ]
Eil
350
o
250 =
=
00 -
150
100
50 = = -
2 2 =
= & =
¥ S =
. | PN =
o 5 i 75 10 125 15 175 m 3.5 min
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: : 1.0000 O H
Tse Mulriplier & Dilution Factor with ISTDs RN
—
ot/
Fignal 1: VWDl A, Wavelength=254 nm
0— CO,Me
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 % Me
—mmmemeen [ ===l mmmm e | | | |
1 14.150 BE 0.3268 153.28743 7.29247 2.1775
z 18.385 BV 0.415z 171.09190 £.28301 2.4304
3 19.416 VB 0.4610 6658.12012 225.47424 94,5816
4 21.781 EB 0.4314 57.04807 1.78218 0.6104 Br
Totals : 7039.54752  240.83190 (-)-3pe

*%% End of Report #%%

Instrument 1 3/30/2022 §:01:06 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZN020354.1
Sample Neame: LL-9-39D +/-

Acg, Operator
Acg, Instrument
Injection Date
Acy. Merhod
Last changed H

Instrunent 1 Location -
3/29/2022 2:06:43 AM

C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H

372972022 2:03:51 AM

imwodified after loading)

C:%\CHEM32Y 1\METHOD 3\ DEF_LC. M

53/30/2022 8:59:36 AM

imodified after loading)

: AD-H, Hexane/i-FrOH = 80/10, 1.0 wLifmin, 30 oC, 254 nm

Analysis Method :
Last changed

Fauple Info

T velen gth=254 nm (ZHO0-Z AP ZNOZ 0854 07
Marm.
300 o
250
200 o
2 g
R
160 o
100 +
R
= g
o b
a0 @ 2
Y, N /\ j\
o 2 4 -] g 1o 13 14 min|

Area Percent Report

Gorted By Signal
Multiplier: H 1.0000
Dilution: 1.0000 @]

Use Mulriplier & Dilution Factor with ISTDs

signal l: VWDl A, Wavelength=254 nm

H
0— CO,Me (;
Me

Peak RetTime Type Width Area Height Area
# fuinl lminl nall *3 fwdll 1 %

----1 === | | | |

1 9.611 BV 0.1941 547.21344 43.71530 8.0220

2 10.365 VB 0.2105 547.29370 40. 40053 8.0232

3 12.602 BV 0.2633 2858.57866 168.69302 41.9208

4 13,409 ¥B 0.2843 2867.30200 156,01204 42,0340 OMe
Totals : 6521, 35800  408. 52083 (+/-)-3qe

*%% End of Report ##%

Instrument 1 3/30/2Z02Z 2:01:02 AN

Page 1 of 1

S113

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZNOZ0382.D
SGample Name: LL-9-39D

Acog, Operator H

Acg, Instrument : Instrument 1

Injection Date : 3/30/2022 0:02:40 AM

Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M
Last changed i 373072022 9:01:22 AM
imodified after loading)
C:4CHEM32Y 1\METHOD 3, DEF_LC. M
3/30/2022 9:23:04 AM
inodified afrer loading)

: AD-H, Hexane/i-PrOH = 80/10, 1.0 mLs/min, 30 oC, 254 nmw

Location : -

Analysis Method :
Last changed

Haunle Info

A relen =284 fim (ZH O 22 ZOE R 1T
Harm,
500 -|
400
i - g
200+
100+
@ ©
g = 5
o] =
0 z H 0 } 10 13 15 i
Area Percent Report
Sorted By HSignal
Multiplier: H 1.0000
Dilution: : 1.0000 (@] H
Tse Mulriplier & Dilution Factor with ISTDs — N
o/
Fignal 1: VWDl A, Wavelength=254 nm
0— Co,Me
Peak RetTime Type Width Area Height Area
# Twin lwinl wall  *= w1 % Me
B R [ ===l mmmmme | | | |
1 9.464 BE 0.1953 125.08141 9.81073 2.3634
Z 10.252 BE 0.2123 139.69920 10.09933 2.6397
3 12.415 BV 0.2567 38. 72606 2.40534 0.7506
4 13.20% ¥B 0.2843 4987.616689 2659.61588 94,2463 OMe
Totals : 5202,32357  291.93133 (-)-3qe

*%% End of Report #%%

Instrument 1 3/30/2022 9:23:11 AM

Page 1 of 1
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Data File C:\CHEM3Z\1\DATA\ZHOU-22\YZN0Z0945.D
Sample Name: LL-9-494 (+/-)

Acg, Operator H

Acg, Instrument : Instrument 1

Injection Date : 4/12/2022 10:19:06 PN

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

471272022 10:16:55 FN
imwodified after loading)
C:%\CHEM32Y 1\METHOD 5\ DEF_LC.H
4/12/2022 10:52:51 PN
inodified afrer loading)

Last changed

Analysis Method :
Last changed

Location -

Samwple Info IC, Hexane/i-PrOH = 97/3, 1.0 nkfmin, 30 o, 254 nm
AT velen gih=254 rim { ZHOI-2 27 ZHOE 0048 1)
Marm. ]
140
120
100 o
2 2
50 3 2
H
60 |
40
S 2
o 2
20+ i bl
D | A
o ] 10 15 P P o i
Area Percent Report
Gorted By Signal
Multiplier: : 1.0000 Me
Dilucion: H 1.0000
Use Mulriplier & Dilution Factor with ISTDs O H
/:.
Signal 1: VWDl A, Wavelength=254 nm ur
Peak RetTime Type Width Area Height Area (o] CO,Me
# fuinl lminl nall *3 fwdll 1 %
-1 [ === | | | | Me
1 15.509 BE 0.4943 591.56036 18. 47364 7.7849
2 ZZ.680 BE 0.5743 587.91635 15.89114 7.7369
3 25.597 WW 0.6478 3Z02.21997 76.63402  42.1409
4 28,038 VB 0.7013 3217.14160 71.47873 42,3373 Me
Totals : 7598, 63832 182.68359 (+/-)-3re

*%% End of Report ##%

Instrument 1 471272022 10:52: 55 MM

Page 1 of 1

S116

Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z20947.D

Gample Name: LL-9-494
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 4/12/2022 0:42:24 PN
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

4/12/2022 9:28:32 P
imodified after loading)
C:4CHEM3Z2Y 1\METHOD 3, DEF_LC. M
4/12/2022 10:50:29 PM
inodified afrer loadineg)

Last changed H

Analysis Method :
Last changed

Sample Info IC, Hexane/i-PrOH = 97/3, 1.0 nL/min, 30 o, 254 nm
A relen =284 fim (ZH 022 ZHO 20047 1T
Harm,
200

150 o

2
E
b
101 o
50
- -
& o 5
h £ ki
o
o I 10 1 ) P o i
Area Percent Report
Sorted By HSignal
Multiplier: : 1.0000 Me
Dilution: H 1.0000
Tse Mulriplier & Dilution Factor with ISTDs O \H
/:. .
Fignal 1: VWDl A, Wavelength=254 nm ol
Peak RetTime Type Width Area Height Area Cone
# Twin lwinl wall  *= w1 %
—mm e [ ===l mmmmmme | | | | Me
1 19.923 BE 0.4965 43. 03652 1.31603 0.7679
Z 22.691 BE 0.5731 317.96243 8.58951 5.6734
3 25.670 BV 0.6103 66. 22372 1.59264 1.1816
4 28.050 ¥B 0.7022 5177.216680 114.8306% 92,3771 Me
Totals : 5604.43947  126. 32886 (-)-3re

*%% End of Report #%%

Instrument 1 471272022 10:50: 38 PM
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Data File C:\CHEM3Z\1\DATAYZHOU-Z2\VZNOZ0965.T
Sample Neame: LL-9-49B +/-

Acg, Operator H

Acg, Instrument : Instrument 1 Location
Injection Date : 4/13/2022 §:30:06 AM

Acyg. Method : C:\CHEM32Y 1\METHOD 3\DEF_LC.M

471372022 B:28:00 AM
imwodified after loading)
C:%\CHEM32Y 1\METHOD 3\ DEF_LC.H
4/13/2022 9:04:03 AM
inodified after loading)

Last changed

Analysis Method :
Last changed

Samwple Info IC, Hexane/i-PrOH = 98/2,1.0 nl/uwin, 30 of, 254 nm
AT welen gih=254 rim { ZH O 2217 ZHOE 0065 1)
Harm,
200
150 o
100 o g
5
50 g o
=N
D |
o I 10 15 0 % i
Area Percent Report
Gorted By Signal
Multiplier: : 1.0000 Cl
Dilucion: H 1.0000
Use Mulriplier & Dilution Factor with ISTDs O H
/:.
Signal 1: VWDl A, Wavelength=254 nm i
Peak RetTime Type Width Area Height Area O Cone
# fuinl lminl nall *3 fwdll 1 %
-l et | | | | Me
1 13.145 BV 0.3286 £87.04541 32.25151 8.8260
2 13.931 VB 0.3536 704.27374 30.13419 9.0474
3 16.869 BB 0.4272 3185.66895 115.82655 40.9243
4 23.406 BB 0.58%6 3207,30396 84, 54397 41,2023 Me
Totals : 64, 20205 262. 80622 (+/-)-3se

*%% End of Report ##%

Instrument 1 4/13/202Z 2:04:05 AN

Page 1 of 1
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Data File C:\CHEM32)1\DATA\ZHOU-Z2\VZN0Z0964.D

Gample Name: LL-9-49B
Acog, Operator H
Acg, Instrument : Instrument 1 Location : -
Injection Date : 4/13/2022 §:00:27 AM
Acg. Method + C:yCHEM32Y 1\METHOD 3\DEF_LC.M

4/13/2022 7:21:46 AN
imodified after loading)
C:4CHEM32Y 1\METHOD 34, DEF_LC. M
4/13/2022 9:06:04 AM
inodified afrer loadineg)

Last changed H

Analysis Method :
Last changed

Sample Info IC, Hexane/i-PrOH = 98/2,1.0 wh/win, 30 oC, 254 nm
A relen gu=284 fim (ZH O 227 ZHO 2006 1T
Harm. ]
200+
00+
st |
500 &
400
i -
i
100 = oo
a2 =
e a
. =
0 H 10 15 0 & i
Area Percent Report
Sorted By HSignal
Multiplier: : 1.0000 Cl
Dilution: H 1.0000 o)
Tse Mulriplier & Dilution Factor with ISTDs \\H
/:. .
Fignal 1: VWDl A, Wavelength=254 nm Gl
Peak RetTime Type Width Area Height Area o COZMe
# Twin lwinl wall  *= w1 %
—mmmfmmmmem [ B 1 1 1 1 Me
1 13.213 BV 0.3268 403.63647 13.97101 2.2246
Z 13.992 VB 0.3558 388.24243 16.73070 2.1398
3 16.975 BB 0.4170 96. 74460 3.50108 0.5332
4 23.387 BB 0.5985 1.72556ed 448.82495 95,1024 Me
Totals : 1.51442ed  488.07774 (-)-3se

*%% End of Report #%%

Instrument 1 4/13/2022 9:06:10 AM
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Data File C:\CHEM32)1\DATA\ZHOU-Z22\¥ZNDZ1965.D

SGample Mams LL-11-23 +/-
Aco. Operator H
Acg. Instrument Instrument 1 Location -
Injection Date 11/4/2022 10:29:51 PH
Acg. Method 4 CHEM32V INMETHODSYDEF_LC.M

11/4/2022 10:13:16 FPM
imodified after loading)
C:%\CHEM32), 1\METHOD 84 DEF_LC.M
11/5/2022 7:36:04 aM
(modified after loading)

ID, Hexane/i-FrOH =

Last changed H

Analysis Method :
Last changed

Jamnle Info

90410, 1.0 ul/win, 30 of, 254 om

AT velen guh=2 59 fim (A0 (-2 20 ZHDZ T068 177
Marm. ]
500
4t -|
00 =
=
&
it =
1004 b =
. JAN
o 75 g 75 1 175 1 175 20 min
Area Percent Report
Sorted By Signal
Maltiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs OH H
/:.
Signal 1: VWD1 A, Wawelength=254 nm Ok
Peak RetTime Type Width Area Height Area O COZMe
# Twind Mwinl wAU  *z Twdl 1 %
e RO e bt | | | 1 Me
1 10.258 BV 0.2947 1194.14185 60.40765 9.3277
2 10.967 VE 0.2770 5304.89404 294.65143 41.4377
3 13.871 EB 0.3519 1052.33911 46.16315 8.2z01
4 15.816 BB 0.4273 5250,72166 189.13554 41,0145
(+/-)-4
Totals : 1.28021ed 590.385817

#%% End of Report #%%

Instrument 1 117572022 7:36:14 AN

Page 1 of 1

S122

Data File C:%\CHEM32%1\DATa\ZHOU-22\YENOZ21969.1

Sample Neme: LL-11-23
Acg, Operator :
Acq, Instrument : Instrument 1 Location -
Injection Date @ 11/4/2022 10:54:23 PN
Acyg. Method : C:ZCHEM32Y 1\METHOD 3\DEF_LC.M

117472022 10:52:49 FN
(modified after loading)
C:\CHEM3Z2Y 1\METHOD 3\DEF_LC. M
11/5/2022 7:36:04 AM
(modified afrer loadineg)

ID, Hexane/i-Pr0H =

Last changed

inalysis Method
Last changed

Fample Info H

9010, 1.0 wl/min, 30 of, 254 mm

AT rwlen gih=£54 fim [ ZHCI-2 27 ZHI T060 1)
Marm, ]
400
4010 |
3004 E
00
100 4
=~ 2 ©
H = =
2 b s
i
i 25 g 75 0 125 15 175 z'u min]
Area Percent Report
Gorted By Simmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Mulriplier & Dilution Factor with ISTDs OH \H
/:.4‘
Signal l: ViD1 A, Wavelength=254 nm Ol
Peak RerTime Type Width Area Height Area Cone
# fminl fwin] mAT *= fwdl 1 %
R Rl R 1 1 I Me
1 10.267 BV 0.3174 105.63909 4.73379 Z.00584
2 10.965 VB 0.2740 4505.31104 270.75851 91.3166
3 13.883 BB 0.3511 270.88757 11.91542 5.1477
4 15.916 BB 0.4416 80.36528 2.68241 1l.5272 ()4
Totals 5262.25298 290.34014

##% End of Report ##%

Instrument 1 117572022 7:39:56 AM
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Data File C:\CHEM32)1\DATA\ZHOU-22\Y¥INOZZ303.D

Sample Name: LL-11-63 +/-
Acg. Operator H
Acg. Instrument @ Instrument 1 Location @ -
Injection Date 1z/3l/2022 3:39:18 AM
Acg. Method ACHEM32Y INMETHODSYDEF_LC.M

Last changed 12/31,/2022 3:33:27 M
{modified after loading)
C:4CHEM32) 1Y\ METHOD S\ DEF_LC. M
12/31/2022 4:31:43 &M

imodified after loadineg)

Analvsiz Method :
Last changed

Sample Info

Ii, Hexane/i-FrOH = 99/1, 1.0 ml/min, 30 of, 254 mu

T &, Wavelen gth=154 nim [ZH0 U220 ZN0Z 2708 07
Harm. 7]
1401 o
120
1004
T
60 -
40 -
20
o
T T T T T T T T
i 25 8 75 10 115 15 175 i min
Area Percent Report
dorred By Fimal
Malriplier: H 1.0000 O
Dilution: H 1.0000
Uze Multiplier & Dilution Factor with ISTD=s
i
Sigmal 1: VWD1 A, Wawvelengrth=254 nm
0— CO,Me
Peak RetTime Type Width Area Height Area Me
# Twin] Mwin]  whO *z [wk1t 1 k3
e [l Rt | | | 1
1l 16,385 BV 0.4003 1878,85657 71.71486 49,8906
2 17.5681 VB 0.4227 1887.08226 66.32843 50,1082
(+/-)-5
Totals : 3765.93534  140.04329

**%* End of Report **%

Instrument. 1 12/31/2022 4:31:47 aM

Page 1 of 1

Data File C:\CHEM32%1\DATA\ZHOU-22\VINOZZ309.D
Sample Name: LL-11-63

Acyg. Operator
Acig. Instrument
Injection Date
Aci. Method
Last changed

Instrument 1

1a/31/2022 4:02:32 AN
C:ZCHEM3Z2N INMETHOD 5ADEF_LC. M
12/31/2022 4:01:40 AM
(modified after loading)
C:WCHEM3ZN IVMETHOD A DEF_LC. M
1273172022 4:31:43 AN
(modified after loadineg)

Analvsis Method
Last changed

Gample Info :

Location :

I, Hexane/i-PrOH = 99/1, 1.0 wl/win, 30 o, 254 m

*** End of Report ***

Instrument 1 12/31/2022 4:32:52 AM

Page 1 of 1

T &, Warwelen gt 254 fim [ ZHO-T 207 ZNOZ 2909 1)
Harm. 7]
140 4
120
100 4
I
&
a0 4 n
60 -
40
20 =
&
=
o
T T T T T T
o @5 ] 75 10 125 15 176 i) min]
Area Percent Report
Gorted Bv Himal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs
o
Sigmal 1: WDl &, Wavelength=254 nm
CO,Me
Peak RetTime Type Width Area Height Area Me
# fminl fwin] mAT *= fwdl 1 *
el R |l R 1 1 |
1 16.592 BV 0.3872 15%.30807 6.22962 6.6852
2 17.557 VB 0.4209 222368799 80.96862 93,3148
Totals : 2382, 99606  §7.19524 (-)-5
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