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1. General and Materials

General: All reactions were carried out under an atmosphere of nitrogen using the standard
Schlenk techniques, unless otherwise noted. 'H NMR, 3C NMR and 'F NMR spectra were re-
corded at room temperature in CDCI; on 400 MHz instrument with TMS as internal standard.
Enantiomeric excess was determined by HPLC analysis, using the 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 anhydrous solvents were used throughout

without the further purification.

2. Synthesis of Substrate Lactones

OH <COZR L -Proline ‘/\I _ PIC(10%) _ @ 0.0
+
CHO CO,R' EtOH, 80 °C COR’ H, (Balloon) COR'

EtOAc, 30 °C 1
NaBH;CN RX, KCOs
TBAI
DCM, RT Acetone, RT
B —
, TBAI, Acetone R
COR RT COR
1e, 1k 3

The substrate lactones 1 were prepared from the readily available 2-hydroxyarylaldehydes and
malonates over two steps according to the known methods.!-?] The first step is the synthesis of the
intermediate coumarin-3-carboxylates S1, which are the known compounds; the second step is
Pd/C-catalyzed hydrogenation to afford the substrate lactones. For 1e and 1k which is sensitive to
Pd/C-catalyzed hydrogenation system, sodium cyanoborohydride was used for reduction. Among
them, lactones 1a, 1b, 1h, 1j, 1m and 10 were the known compounds.[!?]

The substrate lactones 3 with quaternary stereocenter were prepared through the alkylation of

above lactones. Among them, lactones 3ae and 3af were the known compounds.[“!

2.1. The Synthesis of Alkoxycarbonyl Substituted Lactones

General Procedure for the Synthesis of Intermediate Coumarin-3-carboxylates S1:

OH <CozR' L-Proline O
+
CHO CO,R’ EtOH, 80 °C = COR'

S1

To a mixture of 2-hydroxyarylaldehyde (7.0 mmol), malonate (8.4 mmol) and ethanol (5 mL),
L-proline (0.350 g, 3 mmol) was added and heated to 80 °C overnight. After the completion of the
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reaction (monitored by TLC), the mixture was cooled to room temperature and poured in water
(50 mL). After stirred for 10 min, the mixture was filtered and the residue was washed with cool
ethanol to give a crude product S1 for next step without the further purification.

General Procedure for the Synthesis of Lactones 1 with Pd/C:

0.__0
O Pd/C (10%), H, (Balloon)
Z>Cco,R EtOAc, 30 °C CO,R

S1 1

To a solution of the above coumarin-3-carboxylates S1 (7.0 mmol) in ethyl acetate (5 mL), 10%
palladium on activated charcoal (20% wt of S1) was added, then the mixture was charged
hydrogen gas (balloon). After the reaction completion (monitored by TLC), the solid was filtered
off and the volatiles were removed under the reduced pressure. Then, the residue was purified by
silica gel column using hexanes/ethyl acetate (5:1) as eluent to afford the desired alkoxycarbonyl
lactones 1.

Iso-Propyl 2-oxochromane-3-carboxylate (1c):
Reaction conduct under 20 mmol scale. 2.098 g, 45% yield over two steps, white solid, mp 61-62
°C, known compound, Ry = 0.60 (hexanes/ethyl acetate 5/1). '"H NMR (400 MHz, CDCl;) & 7.28-
o. _O 7.24 (m, 1H), 7.22-7.14 (m, 1H), 7.14-7.01 (m, 2H), 5.10-4.90 (m, 1H), 3.79-
@(I - 3.65 (m, 1H), 3.42-3.33 (m, 1H), 3.21-3.12 (m, 1H), 1.19 (d, /= 6.3 Hz, 3H),
CO2PT 1 11 (d, J = 6.3 Hz, 3H). 13C NMR (100 MHz, CDCl;) 5 167.1, 165.0, 151.5,
128.7, 128.3, 124.8, 120.8, 116.8, 70.0, 46.6, 27.4, 21.5, 21.4. The HRMS Calculated for
C13H,504 [M+H]" 235.0965, found: 235.0969.

tert-Butyl 2-oxochromane-3-carboxylate (1d):
Reaction conduct under 20 mmol scale. 1.809 g, 36% yield over two steps, white solid, mp 45-46
°C, new compound, Rs= 0.70 (hexanes/ethyl acetate 5/1). '"H NMR (400 MHz, CDCl;) § 7.23 (m,
0__0 1H), 7.21 (d, J = 7.3 Hz, 1H), 7.13-7.04 (m, 2H), 3.68 (dd, J = 6.8, 6.0 Hz,
©/\I 1H), 3.33 (dd, J=15.9, 7.0 Hz, 1H), 3.17 (dd, J = 15.9, 5.8 Hz, 1H), 1.34 (s,
9H). 3C NMR (100 MHz, CDCl;) 8 166.6, 165.3, 151.6, 128.6, 128.3, 124.7,
121.0, 116.7, 83.2, 47.3, 27.68, 27.65. HRMS Calculated for C4H ;04 [M+H]" 249.1121, found:
249.1120.

CO,Bu

Ethyl 8-methyl-2-oxochromane-3-carboxylate (1f):
0.745 g, 45% yield over two steps, white solid, mp 65-66 °C, new compound, R¢ = 0.70 (hexanes/
Me ethyl acetate 5/1). 'H NMR (400 MHz, CDCls) 8 7.17-7.07 (m, 1H), 7.07-6.65
©/\OIO (m, 2H), 4.31-4.09 (m, 2H), 3.79-3.63 (m, 1H), 3.44-3.31 (m, 1H), 3.21-3.05
CO.Et (m, 1H), 2.29 (s, 3H), 1.19 (t, J = 7.1 Hz, 3H). *C NMR (100 MHz, CDCl3) &
167.7, 165.1, 149.7, 130.2, 126.2, 125.7, 124.3, 120.6, 62.1, 46.4, 27.5, 15.6, 14.0. The HRMS
Calculated for C13H504 [M+H]* 235.0965, found: 235.0963.
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Ethyl 7-methyl-2-oxochromane-3-carboxylate (1g):
0.401 g, 24% yield over two steps, white solid, mp 58-59 °C, new compound, R¢ = 0.50 (hexanes/

Ve o. o  ethyl acetate 5/1). 'H NMR (400 MHz, CDCls) & 7.08-6.93 (m, 2H), 6.93-

m 6.82 (m, 1H), 4.25-4.06 (m, 2H), 3.73-3.59 (m, 1H), 3.35-3.23 (m, 1H),

COEL 3 13.3.00 (m, 1H), 2.26 (s, 3H), 1.31-1.08 (m, 3H). 13C NMR (100 MHz,

CDCLy) § 167.6, 165.0, 149.3, 134.4, 129.1, 128.7, 120.4, 116.4, 62.1, 46.4, 27.2, 20.7, 13.9. The
HRMS Calculated for C13H,s04 [M+H]* 235.0965, found: 235.0967.

Ethyl 5-methyl-2-oxochromane-3-carboxylate (1i):
0.820 g, 50% yield over two steps, white solid, mp 61-62 °C, new compound, Ry = 0.55 (hexanes/
0.0 ethyl acetate 5/1). '"H NMR (400 MHz, CDCIl;) § 7.19-7.07 (m, 1H), 7.03-6.85
@ICOZE (m, 2H), 4.27-4.11 (m, 2H), 3.79-3.66 (m, 1H), 3.39-3.29 (m, 1H), 3.15-3.04
Me (m, 1H), 2.31 (s, 3H), 1.21 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCls) §
167.7, 164.9, 151.6, 136.6, 128.1, 126.3, 119.5, 114.6, 62.2, 46.1, 24.3, 19.1, 14.0. The HRMS
Calculated for C;3H 50, [M+H]" 235.0965, found: 235.0975.

3-Ethyl 6-methyl 2-oxochromane-3,6-dicarboxylate (11):
0.905 g, 46% yield over two steps, white solid, new compound, mp 72-73 °C, R¢= 0.50 (hexanes/
0. 0 ethyl acetate 5/1). '"H NMR (400 MHz, CDCl;) 8 8.06 -7.81 (m, 2H),
/©/\I 7.19-7.04 (m, 1H), 4.29-4.12 (m, 2H), 3.92 (s, 3H), 3.86-3.75 (m, 1H),
MeO,C COEL 346 (dd, J= 16.1, 8.0 Hz, 1H), 3.25 (dd, J = 16.2, 6.1 Hz, 1H), 1.21 (1,
J=17.1 Hz, 3H). 3C NMR (100 MHz, CDCl;) 8 167.1, 166.0, 164.0, 154.6, 130.5, 130.1, 126.8,
120.8, 116.9, 62.4, 52.3, 46.0, 27.2, 14.0. The HRMS Calculated for C;4H;50s [M+H]* 279.0863,
found: 279.0866.

Ethyl 7-methoxy-2-oxochromane-3-carboxylate (1n):
0.642 g, 37% yield over two steps, white solid, new compound, mp 75-76 °C, Ry = 0.70 (hexanes/
MeO 0. .0 ethyl acetate 5/1). '"H NMR (400 MHz, CDCls) & 7.18-6.98 (m, 1H), 6.82
\©/\I -6.34 (m, 2H), 4.30-4.09 (m, 2H), 3.94-3.60 (m, 4H), 3.39-3.23 (m, 1H),
COEL  319-2.99 (m, 1H), 1.20 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl)
5 167.6, 164.8, 160.0, 152.1, 128.7, 112.4, 110.9, 102.4, 62.1, 55.6, 46.6, 26.7, 14.0. The HRMS
Calculated for C;3H 505 [M+H]" 251.0914, found: 251.0932.

Ethyl 2-0x0-3,4-dihydro-2H-benzo|[g]chromene-3-carboxylate (1p):
Reaction conducted at 1.05 mmol scale. 0.151 g, 31% yield over two steps, white solid, new com-
0. .0 pound, mp 99-100 °C, Ry = 0.60 (hexanes/ethyl acetate 5/1). 'H NMR
(400 MHz, CDCl3) 6 7.79 (d, J = 8.0 Hz, 2H), 7.70 (s, 1H), 7.57-7.39 (m,
COEL 3H). 4.26-4.11 (m, 2H), 3.84 (dd, J = 8.0, 5.8 Hz, 1H), 3.58 (dd, J = 15.7,
8.1 Hz, 1H), 3.36 (dd, /= 15.9, 5.6 Hz, 1H), 1.19 (t,J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl5)
5 167.4,164.9, 149.4, 133.2, 130.7, 127.5, 127.44, 127.38, 126.8, 125.8, 121.0, 113.2, 62.3, 46.7,
27.9, 14.0. HRMS Calculated for C,sH;5s04 [M+H]" 271.0965, found: 271.0970.
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General Procedure for the Synthesis of Lactones 1 with Sodium Cyanoborohydride:

Z>CoR DCM, RT COR
S1 1

To a solution of the coumarin-3-carboxylates S1 (7 mmol) in dichloromethane (5 mL), sodium
cyanoborohydride (0.660 g, 10.5 mmol) was added slowly at room temperature. Then the mixture
was stirred at room temperature until the completion of reduction (monitored by TLC). The
volatiles were removed under the reduced pressure. Then, the crude residue was purified by silica
gel column using hexanes/ethyl acetate (5:1) as eluent to afford the desired substrate lactones 1.

Benzyl 2-oxochromane-3-carboxylate (1e):
0.416 g, 18% yield over two steps, white solid, new compound, mp 61-62 °C, R¢ = 0.40 (hexanes/
0. .0 ethyl acetate 5/1). 'H NMR (400 MHz, CDCl3) 8 7.33-7.28 (m, 3H), 7.27-
©/\I 7.20 (m, 3H), 7.19-7.15 (m, 1H), 7.12-7.07 (m, 1H), 7.06-7.02 (m, 1H), 5.17
COBN (4, J=12.3 Hz, 2H), 3.80 (dd, J= 8.5, 6.1 Hz, 1H), 3.41 (dd, J = 16.0, 8.5 Hz,
1H), 3.17 (dd, J = 16.0, 6.0 Hz, 1H). *C NMR (100 MHz, CDCl3) 8 167.5, 164.7, 151.4, 134.9,
128.8, 128.6, 128.5, 128.3, 128.1, 124.9, 120.6, 116.9, 67.8, 46.4, 27.3. The HRMS Calculated for
Ci7H,504 [M+H]" 283.0965, found: 283.0976.

Ethyl 7-chloro-2-oxochromane-3-carboxylate (1k):
0.366 g, 21% yield over two steps, white solid, new compound, mp 81-82 °C, R¢= 0.60 (hexanes/
Cl 0. .0 ethyl acetate 5/1). 'H NMR (400 MHz, CDCls) 8 7.22-6.96 (m, 3H), 4.26-
4.15 (m, 2H), 3.76 (dd, J = 8.0, 6.1 Hz), 3.38 (dd, J = 16.1, 8.0 Hz), 3.15
COEL (4d, 7= 16.1, 6.1 Hz), 1.21 (t, J = 7.1 Hz). 3C NMR (100 MHz, CDCl3) &
167.2, 164.0, 151.7, 134.0, 129.2, 125.0, 119.2, 117.3, 62.4, 46.1, 26.9, 14.0. HRMS Calculated
for Ci,H[,Cl04 [M+H]* 255.0419 (33Cl), found: 255.0419 (3*Cl). [M+H]* 257.0353 (3’Cl), found:
257.0393 (*7Cl).

2.2. Synthesis of (+/-)-Benzyl Substituted Lactones with Quaternary Stereocenter

The substrate lactones 3 with the quaternary stereocenter could be synthesized through direct
alkylation of the lactones 1 with halogenated hydrocarbon according to the known methods. !

+ R-X ,
COR' Acetone, RT COzR

R

1 3
(3a-3e, 31-3p)

To a mixture of lactone 1 (1.5 mmol), potassium carbonate (0.622 g, 4.5 mmol) and acetone (4
mL), the halogenated hydrocarbon (1.9 mmol) was added. Then, the mixture was stirred under
room temperature overnight. After the completion of the reaction (monitored by TLC), the solid
was filtered, and the volatiles were removed under the reduced pressure. Then the crude residue
was purified by silica gel column using hexanes/ethyl acetate (10:1-5:1) as eluent to afford the
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desired products 3.

(+/-)-Ethyl 3-benzyl-2-oxochromane-3-carboxylate (3a):
Reaction conduct under 6 mmol scale. 1.282 g, 47% yield, white solid, the known compound,?! R¢
0__0 = 0.80 (hexanes/ethyl acetate 5/1), 'H NMR (400 MHz, CDCls) § 7.31-7.19
co,Et  (m, 6H), 7.14-7.00 (m, 3H), 4.09-3.97 (m, 2H), 3.50 (d, J = 13.8 Hz, 1H),
332 (d,J=13.8 Hz, 1H), 3.22 (d, J = 15.8 Hz, 1H), 2.87 (d,J = 15.8 Hz, 1H),
0.99 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl3) § 169.5, 167.1, 151.0,
135.0, 130.8, 128.5, 128.42, 128.38, 127.4, 124.7, 121.5, 116.4, 62.2, 54.6, 39.3, 32.1, 13.8.

i

(+/-)-Ethyl 3-(4-methylbenzyl)-2-0xochromane-3-carboxylate (3b):
0.431 g, 89% yield, pale pink solid, mp 110-111 °C, new compound, R¢ = 0.80 (hexanes/ethyl

0._0 acetate 5/1). "H NMR (400 MHz, CDCls) § 7.24-7.00 (m, 8H), 4.11-3.96
O CO,Et (m, 2H), 3.46 (d, J = 13.8 Hz, 1H), 3.31-3.18 (m, 2H), 2.87 (d, J = 15.8
O Hz, 1H), 2.32 (s, 3H), 1.01 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz,

Me CDCl3) 6 169.6, 167.1, 151.0, 137.0, 131.9, 130.6, 129.1, 128.5, 128.4,
124.6, 121.5, 116.4, 62.2, 54.6, 38.9, 32.0, 21.1, 13.8. HRMS Calculated for C,yH;04 [M+H]*
325.1434, found: 325.1437.

(+/-)-Ethyl 3-(4-fluorobenzyl)-2-oxochromane-3-carboxylate (3c):
0.370 g, 75% yield, colorless oil, new compound, R¢ = 0.70 (hexanes/ethyl acetate 5/1). 'H NMR
0.0 (400 MHz, CDCl;) 6 7.29-7.20 (m, 3H), 7.18-6.90 (m, 5H), 4.14-3.91 (m,
CO,Et 2H), 3.45 (d, J = 13.9 Hz, 1H), 3.33-3.17 (m, 2H), 2.87 (d, J = 15.7 Hz,
O 1H), 0.99 (t,J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl;) § 169.4, 167.0,
F 162.2(d, 'Jr.c=245.8 Hz). 150.9, 132.3 (d, 3Jr.c = 8.0 Hz), 130.7 (d, *Jrc
= 3.5 Hz), 128.5 (d, 3Jr.c = 21.9 Hz), 124.7, 121.2, 116.4, 115.2 (d, 2Jr.c = 21.4 Hz), 62.3, 54.6,
38.5,32.2, 13.7. 1F NMR (376 MHz, CDCl;) & -115.21. HRMS Calculated for C;oHsFO4 [M+H]*

329.1184, found: 329.1183.

(+/-)-Ethyl 3-(naphthalen-2-ylmethyl)-2-oxochromane-3-carboxylate (3d):
0.476 g, 88% yield, pale yellow solidm, mp 123-124 °C, new compound, R¢ = 0.70 (hexanes/ethyl
0._0 acetate 5/1). '"H NMR (400 MHz, CDCl;) & 7.84-7.68 (m, 4H), 7.51-
O CO,Et 7.37 (m, 3H), 7.24-7.17 (m, 1H), 7.13-6.96 (m, 3H), 4.13-3.96 (m, 2H),
OO 3.58 (dd, J =76.6, 13.8 Hz, 2H), 3.26 (d, J=15.8 Hz, 1H), 2.89 (d, J =
15.8 Hz, 1H), 0.99 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl;) &
169.6, 167.2, 151.0, 133.3, 132.62, 132.60, 129.7, 128.7, 128.5, 128.4, 127.9, 127.8, 127.6, 126.2,
126.0, 124.7, 121.4, 116.4, 62.3, 54.7, 39.4, 32.1, 13.8. HRMS Calculated for C,3H,,04 [M+H]*

361.1434, found: 361.1431.

(+/-)-Ethyl 3-methyl-2-oxochromane-3-carboxylate (3e):

0.346 g, 99% yield, white solid, mp 92-93 °C, known compound,*! Ry = 0.60 o. .0
(hexanes/ethyl acetate 10/1). '"H NMR (400 MHz, CDCl;) 6 7.29-7.23 (m, 1H), mCOZEt
7.18 (d, J = 7.3 Hz, 1H), 7.14-6.98 (m, 2H), 4.14-3.94 (m, 2H), 3.36 (d, J = Me
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15.8 Hz, 1H), 2.99 (d, J = 15.8 Hz, 1H), 1.62 (s, 3H), 1.00 (t, J = 7.1 Hz, 3H). 3C NMR (100
MHz, CDCls) 6 170.6, 168.2, 151.5, 128.7, 128.2, 124.6, 121.3, 116.5, 62.1, 49.5, 35.4, 20.9, 13.7.

(+/-)-Methyl 3-benzyl-2-oxochromane-3-carboxylate (31):
0.275 g, 59% yield, white solid, mp 87-88 °C, new compound, Ry = 0.30 (hexanes/ethyl acetate

0._0 30/1). 'H NMR (400 MHz, CDCl3) & 7.34-7.20 (m, 6H), 7.15-6.98 (m, 3H),
CoMe 3.60 (s, 3H), 3.40 (dd, J = 41.2, 13.8 Hz, 2H), 3.07 (dd, J = 154.4, 15.9 Hz,
O 2H). 3C NMR (100 MHz, CDCls) § 169.9, 166.9, 150.8, 134.9, 130.7, 128.6,

128.5, 128.4, 127.5, 124.8, 121.3, 116.4, 54.5, 53.1, 39.5, 31.8. HRMS
Calculated for C,3H ;704 [M+H]* 297.1121, found: 297.1131.

(+/-)-Isopropyl 3-benzyl-2-oxochromane-3-carboxylate (3m):
0.396 g, 81% yield, pale yellow solid, mp 101-102 °C, new compound, R¢ = 0.75 (hexanes/ethyl
0. -0 acetate 10/1). '"H NMR (400 MHz, CDCl3) & 7.34-7.26 (m, 5H), 7.24-7.18 (m,
O Cco,Pr 1H), 7.12 (d, J = 7.1 Hz, 1H), 7.09-6.98 (m, 2H), 4.91-4.76 (m, 1H), 3.51 (d,
O J=13.8 Hz, 1H), 3.30 (d, /= 13.8 Hz, 1H), 3.19 (d, /= 15.7 Hz, 1H), 2.87 (d,
J=15.7 Hz, 1H), 1.04 (d, /= 6.3 Hz, 3H), 0.87 (d, /= 6.2 Hz, 3H). 3C NMR
(100 MHz, CDCl;) 6 169.1, 167.3, 151.1, 135.2, 130.8, 128.5, 128.4, 128.3, 127.3, 124.6, 121.6,
116.3,70.1, 54.7, 39.1, 32.3, 21.2, 21.1. HRMS Calculated for C,0H;,04 [M+H]* 325.1434, found:

325.1436.

(+/-)-Ethyl 3-benzyl-7-methyl-2-oxochromane-3-carboxylate (3n):
0.311 g, 64% yield, white solid, mp 104-105 °C, new compound, R¢ = 0.75 (hexanes/ethyl acetate

Me 0.0 5/1). "H NMR (400 MHz, CDCls) § 7.30-7.25 (m, 5H), 7.03-6.95 (m, 1H),
O coEt  6.93-6.78 (m, 2H), 4.12-3.97 (m, 2H), 3.39 (dd, J = 57.7, 13.8 Hz, 2H),
O 3.19 (d, J = 15.8 Hz, 1H), 2.82 (d, J = 15.8 Hz, 1H), 2.30 (s, 3H), 1.02 (t,

J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl3) § 169.6, 167.3, 150.8,
138.7, 135.1, 130.8, 128.3, 128.1, 127.3, 125.4, 118.2, 116.8, 62.2, 54.7, 39.3, 31.7, 21.2, 13.8.
HRMS Calculated for C,0H,;04 [M+H]" 325.1434, found: 325.1440.

(+/-)-Ethyl 3-benzyl-7-chloro-2-oxochromane-3-carboxylate (30):
0.378 g, 73% yield, white solid, mp 125-126 °C, new compound, R¢ = 0.65 (hexanes/ethyl acetate

cl 0.0 10/1). '"H NMR (400 MHz, CDCLy) & 7.32-7.24 (m, 5H), 7.13-6.94 (m,
O co,et  3H). 4.18-3.90 (m, 2H), 3.48 (d, J = 13.8 Hz, 1H), 3.31 (d, J = 13.8 Hz,
O 1H), 3.21 (d, J = 15.9 Hz, 1H), 2.83 (d, J = 15.9 Hz, 1H), 1.05 (t, J = 7.1

Hz, 3H). 3C NMR (100 MHz, CDCly) § 169.2, 166.3, 151.3, 134.7, 133.7,
130.7, 129.3, 128.5, 127.5, 124.8, 120.1, 116.8, 62.5, 54.4, 39.4, 31.6, 13.8. HRMS Calculated for
C1oH,,C10,Na [M+Na]* 367.0708 (35Cl), found: 367.0705 (35CI). [M+H]* 369.0691 (3’Cl), found:
369.0680 (*’Cl).

(+/-)-Ethyl 3-benzyl-7-methoxy-2-oxochromane-3-carboxylate (3p):
0.433 g, 85% yield, white solid, mp 127-128 °C, new compound, R¢ = 0.70 (hexanes/ethyl acetate
5/1). 'TH NMR (400 MHz, CDCl;) § 7.31-7.23 (m, 5H), 7.00 (d, J = 8.3 Hz, 1H), 6.68-6.50 (m,
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MeO 00 2H), 4.11-3.97 (m, 2H), 3.75 (s, 3H), 3.46 (d, J = 13.8 Hz, 1H), 3.31 (d,

O coet J=13.8 Hz, 1H), 3.16 (d, J = 15.6 Hz, 1H), 2.80 (d, J = 15.6 Hz, 1H),

O 1.03 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCLy) & 169.6, 167.1,

159.8, 151.7, 135.1, 130.8, 128.9, 128.3, 127.4, 113.2, 110.7, 102.0,

62.2, 55.5, 54.8, 39.3, 31.4, 13.8. HRMS Calculated for CyoH,,0s [M+H]* 341.1384, found:
341.1385.

2.3. Synthesis of (+/-)-Ethyl 3-(2-Methoxyethyl)-2-oxochromane-3-carboxylate (3h)

The lactone 3h with quaternary stereogenic center could be conveniently synthesized through
alkylation of lactone 1a with 1-bromo-2-methoxyethane in the presence of potassium carbonate.

0._0

0._0
CO,Et 85°C

1a 3h OMe

To a mixture of lactone 1a (0.327 g, 1.5 mmol), potassium carbonate (0.622 g, 4.5 mmol) and
acetonitrile (5 mL), 1-bromo-2-methoxyethane (0.18 mL, 1.9 mmol) was added. Then the mixture
was refluxed under 85 °C overnight. After the completion of the alkylation (monitored by TLC),
the solid was filtered and the volatiles were removed under the reduced pressure. Then the crude
residue was purified by silica gel column using hexanes/ethyl acetate (10:1-5:1) as eluent to afford
the desired product 3h.

0.245 g, 58% yield, colorless oil, new compound, R¢ = 0.50 (hexanes/ethyl acetate 5/1). 'H NMR
(400 MHz, CDCl5) 6 7.27-7.16 (m, 2H), 7.12-7.01 (m, 2H), 4.12-3.96 (m, 2H), 3.64 (t, J = 6.1 Hz,
2H), 3.37 (d, J = 15.9 Hz, 1H), 3.29 (s, 3H), 3.11 (d, J = 15.8 Hz, 1H), 2.28 (t, J = 6.1 Hz, 2H),
1.02 (t, J=7.1 Hz, 3H). *C NMR (100 MHz, CDCl3) & 169.6, 167.6, 151.1, 128.6, 128.4, 124.6,
121.5, 116.4, 68.8, 62.1, 58.6, 52.0, 34.1, 33.4, 13.7. HRMS Calculated for C;sH;¢Os [M+H]*
279.1227, found: 279.1227.

2.4. Synthesis of (+/-)-Alkyl Substituted Lactones with Quaternary Center

The substrate lactones with quaternary carbon center 3 were synthesized through alkylation of
the above lactone 1a with alkyl halides.

©/\OIO K,CO3, TBAI ©/\OIO
+ R-X
CO,Et Acetone, RT CO,Et

R

1a 3
(3f, 39, 3i, 3j, 3k)

To a mixture of lactone 1a (0.327 g, 1.5 mmol), potassium carbonate (0.622 g, 4.5 mmol), tetra-
butylammonium iodide (0.554 g, 1.5 mmol) and acetone (4.0 mL), halogenated hydrocarbons (1.9
mmol) was added. Then the mixture was stirred under room temperature overnight. After the

completion of the reaction (monitored by TLC), the solid was filtered, and the volatiles were
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removed under the reduced pressure. Then, the crude residue was purified by silica gel column
using hexanes/ethyl acetate (10:1-5:1) as eluent to afford the desired products 3.

(+/-)-Ethyl 3-ethyl-2-oxochromane-3-carboxylate (3f):

0.200 g, 54% yield, colorless oil, known compound,* R¢= 0.70 (hexanes/ethyl acetate 10/1). 'H
0.0 NMR (400 MHz, CDCl3) § 7.26-7.16 (m, 2H), 7.12-6.96 (m, 2H), 4.14-3.94

ot (m, 2H), 329 (d, J = 15.7 Hz, 1H), 3.01 (d, J = 15.7 Hz, 1H), 2.13-1.97 (m,

2H), 1.10-0.96 (m, 6H). 13C NMR (100 MHz, CDCly) & 169.8, 167.5, 151.2,

128.6, 128.4,124.6, 121.5,116.4, 61.9, 53.6,32.3,27.4, 13.8, 9.1.

4

(+/-)-Ethyl 3-methyl-2-oxochromane-3-carboxylate (3g):
0.366 g, 88% yield, colorless oil, new compound, R¢= 0.70 (hexanes/ethyl acetate 10/1). 'H NMR
0._0 (400 MHz, CDCl3) 6 7.25-7.12 (m, 2H), 7.11-6.96 (m, 2H), 4.12-3.93 (m, 2H),
co,et 329 (d, J=15.7 Hz, 1H), 3.01 (d, J = 15.7 Hz, 1H), 2.05-1.89 (m, 2H), 1.54-
1.44 (m, 1H), 1.40-1.28 (m, 3H), 1.00 (t, J = 7.1 Hz, 3H), 0.91 (t, /= 7.1 Hgz,
3H). 3C NMR (100 MHz, CDCl;) § 169.9, 167.6, 151.2, 128.5, 128.3, 124.6,
121.6, 116.4, 61.9, 53.3, 34.0, 32.7, 26.7, 23.0, 13.9, 13.8. The HRMS Calculated for C¢H,,04
[M+H]* 277.1434, found: 277.1437.

7

(+/-)-Ethyl 3-(cyclopropylmethyl)-2-oxochromane-3-carboxylate (3i):
0.171 g, 42% yield, colorless oil, new compound, Ry = 0.70 (hexanes/ethyl acetate 10/1). 'H NMR
0. .0 (400 MHz, CDCl;) ¢ 7.26-7.15 (m, 2H), 7.11-6.97 (m, 2H), 4.12-3.96 (m,
2H), 3.38 (d, J = 15.8 Hz, 1H), 3.19 (d, J = 15.8 Hz, 1H), 2.00-1.87 (m, 2H),
1.03 (t, /= 7.1 Hz, 3H), 0.99-0.85 (m, 1H), 0.55-0.44 (m, 2H), 0.16-0.04 (m,
2H). 13C NMR (100 MHz, CDCl;) 8 169.8, 167.7, 151.1, 128.5, 128.4, 124.6,
121.8, 116.4, 62.0, 53.9, 39.0, 32.7, 13.8, 6.6, 4.9, 4.4. HRMS Calculated for C¢H;30,K [M+K]*
313.0837, found: 313.0840.

CO,Et

A

(+/-)-Ethyl 3-(cyclobutylmethyl)-2-oxochromane-3-carboxylate (3j):
0.143 g, 33% yield, colorless oil, new compound, R¢= 0.70 (hexanes/ethyl acetate 10/1). 'H NMR
0__0 (400 MHz, CDCl3) 6 7.26-7.14 (m, 2H), 7.11-6.96 (m, 2H), 4.10-3.92 (m, 2H),
co,et 3-31(d, J=15.8 Hz, 1H), 2.94 (d, /= 15.7 Hz, 1H), 2.67-2.47 (m, 1H), 2.19-
1.99 (m, 4H), 1.90-1.66 (m, 4H), 1.02 (t, J = 7.1 Hz, 3H). 3C NMR (100
MHz, CDCl3) 6 169.7, 167.6, 151.0, 128.5, 128.4, 124.6, 121.7, 116.4, 62.0,
53.1, 41.0, 32.6, 32.4, 29.9, 29.6, 18.9, 13.8. HRMS Calculated for C;;H,,0, [M+H]* 289.1434,
found: 289.1437.

4

(+/-)-Ethyl 3-(cyclohexylmethyl)-2-oxochromane-3-carboxylate (3k):

0.288 g, 61% yield, colorless oil, new compound, Ry = 0.70 (hexanes/ethyl acetate 10/1). 'H NMR
(400 MHz, CDCl;) 6 7.25-7.14 (m, 2H), 7.11-6.98 (m, 2H), 4.10-3.96 (m,
co.Et 2H),3.33 (d, J=15.7 Hz, 1H), 3.02 (d, J = 15.7 Hz, 1H), 1.96-1.87 (m, 2H),
1.74-1.58 (m, 5H), 1.55-1.43 (m, 1H), 1.26-1.08 (m, 3H), 1.07-0.95 (m, 5H).
13C NMR (100 MHz, CDCl3) & 170.2, 167.7, 151.1, 128.5, 128.4, 124.6,

i
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121.6, 116.4, 62.0, 53.1, 40.8, 34.7, 34.4, 34.3, 32.7, 26.3, 26.1, 13.7. HRMS Calculated for
Ci9H,504 [M+H]* 317.1747, found: 317.1758.
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3. Condition Optimization for Kinetic Resolution

General Procedure: The PA(OCOCFj3), (0.015 mmol, 4.8 mg, 5 mol%), ligand (0.018 mmol, 6
mol%) and degassed anhydrous acetone (1.0 mL) were placed in a dried Schlenk tube under
nitrogen atmosphere. The mixture was stirred under room temperature for 1 hour, the solvent was
removed under vacuum to give the catalyst. Then, this catalyst was taken into a glove box filled
with nitrogen gas and dissolved in solvent (1.0 mL). To the lactones 3a (0.3 mmol, 93.0 mg)
added this catalyst solution, and then the mixture was transferred to an autoclave, which was
charged hydrogen gas (400 psi). The reaction mixture was stirred at 40 °C for 48 hours. After
cooling to room temperature and the release of the hydrogen gas, the autoclave was opened. To
the mixture added sodium cyanoborohydride (7.5 mg, 0.12 mmol). The mixture was stirred under
room temperature for 2 hours, then the volatiles were removed under the reduced pressure. The
crude residue was purified by column chromatography on silica gel using hexanes/ethyl acetate
(10:1-5:1) as eluent to give the chiral reductive products 3a’ and 4a.

The optimal conditions were identified as follow: Lactone 3a (0.3 mmol), PA(OCOCF;), (5
mol%), ligand L5 (6 mol%), H, (400 psi), HFIP (1.0 mL), 40 °C, 48 h (entry 8).

Table S1. Optimization of the KR Reaction Conditions
o0._0 Pd(OCOCF3;),/Ligand OH OH
40 °C, Solvent, H, (400 psi)
COLEt ‘COQEt COzEt

Bn Then NaBH3CN, 2 h Bn
3a (racemate) 4a

Bu Bu oo ™S Bu <° O
2
Pz RS o P ] K
NP P P P Fe  pBy, NP (0 PPh;
By Bu 4\ 4*\ <= ™S Bu o

L1 L2 L3 L4 L5 L6
Entry* Ligand Solvent Conv. [%]? Yield of 4a® a’Ee [%];a Sé
1 L1 TFE 13 12 31 77 10.6
2 L1 DCM <5 <5 - - -
3 L1 HFIP 54 52 89 72 17.6
4 L1 Toluene <5 <5 - - -
5 L2 HFIP 62 61 96 50 11.3
6 L3 HFIP 54 54 95 56 12.3
7 L4 HFIP >95 >95 - - -
8 L5 HFIP 53 54 (52) 93 71 193
9 L6 HFIP <5 <5 - - -
10 LS HFIP/Toluene = 5:1 42 42 59 82 18.4
11 LS HFIP/DCM = 5:1 53 52 77 75 16.2
12 LS HFIP/TFE = 5:1 55 54 84 76 18.9

@Lactone 3a (0.3 mmol), PA(OCOCF3), (5 mol%), chiral ligand (6 mol%), H, (400 psi), solvent (1 mL), 40 °C,
48 h. ®Determined by NMR, using CH,Br; as internal standard. “Determined by HPLC. “Calculated selectivity
factors: C = ee of SM/(ee of SM + ee of TM), s = In[(1 - C)(1 - ee of SM)}/In[(1 - C)(1 + ee of SM)]. ¢Isolated
yield based on the lactone 3a.
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4. Pd-catalyzed Hydrogenative DKR and KR of Lactones

4.1 Pd-catalyzed Hydrogenative Dynamic Kinetic Resolution of Lactones

Pd(OCOCF3;), (5mol%) OH _OH

0._0
(R,R)-TMS-QuinoxP* (6 mol%)
CO,R “'CO,R

H, (400 psi) , HFIP/Toluene = 5:1, 30 °C

1 2
™S Bu
N P.
~ Me
NR
T™S Bu

(R,R)-TMS-QuinoxP*

General Procedure: PA(OCOCF;), (0.01 mmol, 3.2 mg, 5 mol%), chiral ligand (R,R)-TMS-
QuinoxP* (0.012 mmol, 5.8 mg, 6 mol%) and degassed anhydrous acetone (1.0 mL) were placed
in a dried Schlenk tube under nitrogen atmosphere. The mixture was stirred under room tempera-
ture for 1 hour, the solvent was removed under vacuum to give the catalyst. Then, this catalyst was
taken into a glove box filled with nitrogen and dissolved in solvent (HFIP/toluene = 5:1, 1.0 mL).
To the lactones 1 (0.2 mmol) was added the catalyst solution, and the mixture was transferred to
an autoclave, which was charged hydrogen gas (400 psi). The reaction mixture was stirred at 30
°C for 48 hours. After release of the hydrogen gas, the autoclave was opened, and the volatiles
were removed under the reduced pressure. Then the residue was purified by column chromatogra-
phy on silica gel using dicholormethane/methanol (40:1) as eluent to give the reductive products 2.

The racemates were prepared by reduction of lactones 1 with sodium borohydride in methanol.

(+)-Ethyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (2a):
44 mg, 98% yield, colorless oil, new compound, R¢= 0.30 (dichloromethane/methanol 40/1), 91%
OH__OH ee, [a]*’p = +11.28 (¢ 0.86, CHCl3). 'H NMR (400 MHz, CDCl;) & 7.54 (brs,
©/\/?\ 1H), 7.19-6.99 (m, 2H), 6.97-6.70 (m, 2H), 4.31-4.09 (m, 2H), 3.95-3.80 (m,
COE 1H), 3.69-3.58 (m, 1H), 3.40 (brs, 1H), 3.09-2.91 (m, 2H), 2.88-2.74 (m, 1H),
1.26 (t,J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl;) 8 175.2, 154.9, 131.1, 128.3, 124.6, 120.8,
116.7, 61.5, 61.2,47.7, 28.1, 14.2. HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-Pr
OH = 90/10, flow = 0.8 mL/min, retention time 16.6 min and 19.3 min (major). HRMS Calculated

for C1,H17,04 [M+H]* 225.1121, found: 225.1120.

(+)-Methyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (2b):
33 mg, 79% yield, colorless oil, new compound, R¢ = 0.30 (dichloromethane/methanol 40/1), 83%
OH_OH ee, [a]*’p = +9.85 (¢ 0.66, CHCI3). 'H NMR (400 MHz, CDCls) 8 7.46 (brs,
©/\/_\ 1H), 7.15-7.06 (m, 2H), 6.90-6.80 (m, 2H), 3.91-3.85 (m, 1H), 3.73 (s, 3H),
COMe 3 67.3.60 (m, 1H), 3.36 (brs, 1H), 3.06-2.94 (m, 2H), 2.88-2.80 (m, 1H). 13C
NMR (100 MHz, CDCl;) 6 175.6, 154.8, 131.1, 128.3, 124.5, 120.8, 116.7, 61.4, 52.2, 47.6, 28.1.
The HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min,
retention time 17.2 min (major) and 18.7 min. HRMS Calculated for C;;H;504 [M+H]* 211.0965,

found: 211.0970.
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(+)-Isopropyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (2¢):
46 mg, 97% yield, colorless oil, new compound, R¢= 0.35 (dichloromethane/methanol 40/1), 89%
OH__OH ee, [a]?%p = +13.59 (c 0.92, CHCI;). 'H NMR (400 MHz, CDCl3) 8 7.58 (brs,
©/\/?\ _ 1H), 7.16-7.02 (m, 2H), 6.94-6.74 (m, 2H), 5.15-4.96 (m, 1H), 3.88 (dd, J =
COPr 115, 3.8 Hz, 1H), 3.62 (dd, J = 11.4, 4.5 Hz, 1H), 3.39 (brs, 1H), 3.08-2.91
(m, 2H), 2.84-2.69 (m, 1H), 1.32-1.16 (m, 6H). 3C NMR (100 MHz, CDCl;) § 174.8, 154.9,
131.1, 128.3, 124.6, 120.7, 116.8, 68.8, 61.5, 47.8, 28.2, 21.8, 21.7. The HPLC: Chiralpak AS-H
column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min, retention time 12.8 min
and 15.2 min (major). HRMS Calculated for C3H 90, [M+H]" 239.1278, found: 239.1280.

(+)-tert-Butyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (2d):
44 mg, 87% yield, colorless oil, new compound, R¢ = 0.37 (dichloromethane/methanol 40/1), 81%
OH_OH ee, [a]?°p = +13.41 (c 0.88, CHCIl;). 'H NMR (400 MHz, CDCls) 8 7.51 (brs,
©/\/?\ 1H), 7.20-7.05 (m, 2H), 6.98-6.74 (m, 2H), 3.89 (dd, J = 11.5, 3.4 Hz, 1H),
CO.Bu 3 55 (dd, J=11.2, 3.2 Hz, 1H), 3.19 (brs, 1H), 3.08-2.88 (m, 2H), 2.78-2.61
(m, 1H), 1.47 (s, 9H). 3C NMR (100 MHz, CDCls) § 174.9, 155.2, 131.1, 128.3, 124.7, 120.7,
117.2, 82.1, 61.5, 48.3, 28.3, 28.1. HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-Pr
OH = 95/5, flow = 0.8 mL/min, retention time 14.8 min and 16.8 min (major). HRMS Calculated
for C14H004Na [M+Na]*275.1259, found: 275.1249.

(+)-Benzyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (2e):
56 mg, 99% yield, white solid, new compound, mp 78-79 °C, Ry = 0.20 (dichloromethane/me-
OH_OH thanol 40/1), 88% ee, [a]*’p = +7.82 (¢ 1.12, CHCIl3). 'H NMR (400 MHz,
©/\/?\ CDCly) 6 7.71-7.27 (m, 6H), 7.15-7.04 (m, 2H), 6.91-6.77 (m, 2H), 5.24-
CO2Bn 509 (m, 2H), 3.91 (dd, J=11.4, 3.7 Hz, 1H), 3.66 (dd, J= 11.5, 4.5 Hz, 1H),
3.31 (brs, 1H), 3.10-2.98 (m, 2H), 2.93-2.85 (m, 1H). 3C NMR (100 MHz, CDCl3) § 174.9, 154.8,
135.5, 131.1, 128.7, 128.5, 128.33, 128.30, 124.5, 120.9, 116.7, 66.9, 61.4, 47.7, 28.1. The HPLC:
Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min, retention
time 22.6 min (minor) and 24.4 min (major). HRMS Calculated for C{;H;90, [M+H]" 287.1279,
found: 287.1279.

(+)-Ethyl 3-hydroxy-2-(2-hydroxy-3-methylbenzyl)propanoate (2f):
47 mg, 99% yield, pale yellow oil, new compound, R¢ = 0.40 (dichloromethane/methanol 40/1),
Me 72% ee, [a]*’p = +8.08 (¢ 0.94, CHCl3). '"H NMR (400 MHz, CDCl;) 8 7.24
OH_ OH (brs, 1H), 7.00 (dd, J = 21.8, 7.4 Hz, 2H), 6.83-6.71 (m, 1H), 4.22 (q, J=17.1
B COLEt Hz, 2H), 3.93 (dd, J = 11.5, 3.3 Hz, 1H), 3.58 (d, J = 8.9 Hz, 1H), 3.11 (brs,
1H), 3.07-2.96 (m, 2H), 2.79-2.72 (m, 1H), 2.26 (s, 3H), 1.30 (t, /= 7.1 Hz,
3H). 3C NMR (100 MHz, CDCl3) 8 175.5, 153.4, 129.6, 128.5, 125.9, 124.0, 120.3, 61.31, 61.26,
47.7,28.3, 16.5, 14.2. HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10,

flow = 0.8 mL/min, retention time 10.0 min and 10.6 min (major). The HRMS Calculated for
C13H1904 [M+H]*239.1278, found: 239.1274.
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(+)-Ethyl 3-hydroxy-2-(2-hydroxy-4-methylbenzyl)propanoatee (2g):
43 mg, 90% yield, colorless oil, new compound, Ry = 0.30 (DCM/methanol 40/1), 89% ee, [0]*%p
Me OH_OH =+9.77 (¢ 0.86, CHCl;). 'H NMR (400 MHz, CDCls) 8 7.45 (brs, 1H),
\©/\/'\ 6.97 (d, J = 7.4 Hz, 1H), 6.77-6.57 (m, 2H), 4.19 (q, J = 7.1 Hz, 2H),
COEt 388 (dd, J=11.4, 3.6 Hz, 1H), 3.64 (d, J = 7.9 Hz, 1H), 3.40 (brs, 1H),
3.05-2.89 (m, 2H), 2.85-2.73 (m, 1H), 2.26 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz,
CDCl3) 6 175.3, 154.7, 138.3, 130.8, 121.6, 121.4, 117.3,61.4, 61.2,47.8,27.8, 21.1, 14.2. HPLC:
Chiralpak 1B, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min, retention time 21.2
min (major) and 22.8 min. HRMS Calculated for C;3H;904 [M+H]" 239.1278, found: 239.1282.

(+)-Ethyl 3-hydroxy-2-(2-hydroxy-5-methylbenzyl)propanoate (2h):
42 mg, 88% yield, colorless oil, new compound, R¢ = 0.40 (dichloromethane/methanol 40/1), 90%
OH_OH ee, [0]*°p = +8.33 (¢ 0.84, CHCl;). 'H NMR (400 MHz, CDCl;) § 6.99-
/©/\/$\ 6.86 (m, 2H), 6.76 (d, J = 8.8 Hz, 1H), 4.25-4.13 (m, 2H), 3.89 (dd, J =
Me COzEt 11.5, 3.7 Hz, 1H), 3.62 (dd, J = 11.6, 4.5 Hz, 1H), 3.05-2.92 (m, 2H),
2.83-2.74 (m, 1H), 2.24 (s, 3H), 1.27 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCIl;) 8 175.3,
152.6, 131.5, 129.9, 128.8, 124.3, 116.6, 61.4, 61.2, 47.7, 28.1, 20.5, 14.2. HPLC: Chiralpak AS-
H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time 25.2 min
and 27.6 min (major). HRMS Calculated for C3H ;904 [M+H]" 239.1278, found: 239.1278.

(+)-Ethyl 3-hydroxy-2-(2-hydroxy-6-methylbenzyl)propanoate (2i):
41 mg, 86% yield, colorless oil, new compound, R¢= 0.40 (dichloromethane/methanol 40/1), 80%
OH_OH ee, [a]*’p = +17.19 (c 0.82, CHCIl;). '"H NMR (400 MHz, CDCl3) § 7.58 (brs,
H 1H), 7.08-6.95 (m, 1H), 6.75 (d, J = 7.8 Hz, 2H), 4.22 (q, J = 7.1 Hz, 2H),
©/\/\002Et 4.04-3.87 (m, 1H), 3.68-3.38 (m, 2H), 3.14-2.96 (m, 2H), 2.81-2.65 (m, 1H),
Me 2.31 (s, 3H), 1.29 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl;) 3 175.5,
155.2, 138.1, 127.6, 123.4, 122.8, 114.5, 61.6, 61.3, 45.9, 24.4, 19.4, 14.2. HPLC: Chiral pak AS-

H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min, retention time 13.2 min
and 16.6 min (major). HRMS Calculated for C3H 90, [M+H]" 239.1278, found: 239.1272.

(+)-Ethyl 2-(5-fluoro-2-hydroxybenzyl)-3-hydroxypropanoate (2j):
47 mg, 97% yield, pale yellow oil, new compound, R¢ = 0.30 (dichloromethane/methanol 40/1),
OH_OH 79% ee, [0]*’p = +12.73 (¢ 0.94, CHCI;). 'H NMR (400 MHz, CDCls) 8
/©/\/?\ 7.38 (brs, 1H), 6.96-6.73 (m, 3H), 4.20 (q, J = 7.1 Hz, 2H), 3.91 (dd, J =
F COEt 115, 3.6 Hz, 1H), 3.60 (dd, J = 11.5, 4.1 Hz, 1H), 3.21 (brs, 1H), 3.05-
2.91 (m, 2H), 2.85-2.73 (m, 1H), 1.28 (t, J = 7.1 Hz, 3H).3C NMR (100 MHz, CDCI3) 8 175.0,
157.0 (d, Jp.c = 238.1 Hz), 151.0 (d, “Jr.c = 2.0 Hz), 126.1 (d, *Jr.c = 7.2 Hz), 118.0 (d, 3Jp.c =
8.1 Hz), 116.9 (d, 2Jr.c = 22.6 Hz), 114.7 (d, 2Jr.c = 22.7 Hz), 61.4, 61.3, 47.4, 28.2, 14.1. 1°F
NMR (376 MHz, CDCl;) 6 -124.01. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-Pr
OH = 90/10, flow = 0.8 mL/min, retention time 10.2 min and 11.5 min (major). HRMS Calculated
for C1,HsFO,4 [M+H]* 243.1027, found: 243.1027.
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(+)-Ethyl 2-(4-chloro-2-hydroxybenzyl)-3-hydroxypropanoate (2k):
50 mg, 97% yield, colorless oil, new compound, Ry = 0.40 (dichloromethane/methanol 40/1), 81%
cl OH_OH ee, [a]?°p = +9.97 (¢ 1.00, CHCIl3). '"H NMR (400 MHz, CDCl;) & 7.85
\©/\/_\ (brs, 1H), 7.01 (d, J= 8.1 Hz, 1H), 6.91-6.72 (m, 2H), 4.19 (q, J= 7.1 Hz,
COEt W), 3.89 (dd, J=11.5, 3.7 Hz, 1H), 3.63 (dd, J = 11.4, 4.4 Hz, 1H), 3.33
(brs, 1H), 3.04-2.89 (m, 2H), 2.84-2.73 (m, 1H), 1.27 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz,
CDCly) 6 175.1, 155.7, 133.2, 131.8, 123.2, 120.8, 117.1, 61.44, 61.41, 47.5, 27.8, 14.2. HPLC:
Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min, retention
time 14.4 min and 16.2 min (major). HRMS Calculated for C,H;,C10, [M+H]* CI3° 259.0732,
found: 259.0746. [M+H]" C137 261.0706, found: 261.0716.

(+)-Methyl 3-(3-ethoxy-2-(hydroxymethyl)-3-oxopropyl)-4-hydroxybenzoate (21):
56 mg, 99% yield, colorless oil, new compound, R¢ = 0.35 (dichloromethane/methanol 40/1), 76%
OH_OH ee, [a]*°p = +31.16 (¢ 1.12, CHCI;). '"H NMR (400 MHz, CDCl;) &
/@;/’\ 7.91-7.77 (m, 2H), 6.90 (d, J = 8.4 Hz, 1H), 4.26-4.14 (m, 2H), 3.92
MeO,C COzEt  (dd, J=11.6, 3.8 Hz, 1H), 3.88 (s, 3H), 3.63 (dd, J = 11.6, 4.6 Hz,
1H), 3.07-2.99 (m, 2H), 2.87-2.81 (m, 1H), 1.29 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl;)
5 175.1, 167.1, 159.7, 133.2, 130.4, 124.5, 122.4, 116.8, 61.4, 61.4, 52.0, 47.4, 28.1, 14.1. HPLC:
Chiralpak AS-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/ min, retention
time 22.5 min and 26.0 min (major). The HRMS Calculated for C4H;s0cK [M+K]" 321.0735,
found: 321.0728.

(+)-Ethyl 3-hydroxy-2-(2-hydroxy-5-methoxybenzyl)propanoate (2m):
30 mg, 59% yield, colorless oil, new compound, Ry = 0.40 (dichloromethane/methanol 40/1), 89%
OH_OH ee, [a]*°p = +4.83 (c 0.60, CHCl;). "H NMR (400 MHz, CDCl;) 8 7.05
/©/\/?\ (brs, 1H), 6.81 (d, J= 8.6 Hz, 1H), 6.78-6.54 (m, 2H), 4.20 (q, J= 7.1
MeO COEt  Hz, 2H), 3.91 (dd, J= 11.4, 3.2 Hz, 1H), 3.74 (s, 3H), 3.58 (d, J = 10.9
Hz, 1H), 3.16 (brs, 1H), 3.08-2.91 (m, 2H), 2.85-2.72 (m, 1H), 1.28 (t, /= 7.1 Hz, 3H). 3C NMR
(100 MHz, CDCl;) & 175.2, 153.7, 148.9, 125.6, 117.8, 116.0, 113.5, 61.33, 61.29, 55.7, 47.6,
28.3, 14.2. HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/ min, retention time 19.5 min and 21.1 min (major). The HRMS Calculated for C;3H;905
[M+H]*" 255.1227, found: 255.1237.

(+)-Ethyl 3-hydroxy-2-(2-hydroxy-4-methoxybenzyl)propanoate (2n):
46 mg, 91% yield, colorless oil, new compound, R¢ = 0.40 (dichloromethane/methanol 40/1), 88%
MeO OH_OH ee, [0]*°p = +12.17 (c 0.92, CHCl;). '"H NMR (400 MHz, CDCI;) & 7.64
\©/\/?\ (brs, 1H), 6.98 (d, J = 8.2 Hz, 1H), 6.57-6.25 (m, 2H), 4.19 (q, J= 7.1
COEt  Hz 2H), 3.88 (dd, J = 11.5, 3.8 Hz, 1H), 3.74 (s, 3H), 3.62 (dd, J =
11.5, 4.5 Hz, 1H), 3.33 (brs, 1H), 3.02-2.86 (m, 2H), 2.82-2.68 (m, 1H), 1.27 (t, J = 7.1 Hz, 3H).
3C NMR (100 MHz, CDCls) 8 175.3, 159.8, 155.9, 131.5, 116.7, 106.6, 102.5, 61.4, 61.2, 55.3,
47.8, 27.6, 14.2. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow =
0.8 mL/min, retention time 32.7 min (major) and 35.2 min. The HRMS Calculated for C;3H ;905
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[M+H]* 255.1227, found: 255.1234.

(+)-Ethyl (R)-3-hydroxy-2-((2-hydroxynaphthalen-1-yl)methyl)propanoate (20):
51 mg, 93% yield, white solid, new compound, mp 82-83 °C, Ry = 0.60 (dichloromethane/metha-
OH_OH nol 40/1), 87% ee, [a]*’p = +10.11 (¢ 1.00, CHCI;). '"H NMR (400 MHz,
: CDCl;) 6 8.08 (brs, 1H), 7.90 (d, J= 8.5 Hz, 1H), 7.79 (d, /= 8.1 Hz, 1H),
COEt 769 (d, /= 8.8 Hz, 1H), 7.52 (t, J = 7.7 Hz, 1H), 7.42-7.30 (m, 1H), 7.21
(d, J=8.8 Hz, 1H), 4.28 (q, J = 7.1 Hz, 2H), 4.09-3.95 (m, 1H), 3.72-3.27
(m, 4H), 3.00-2.93 (m, 1H), 1.34 (t, J= 7.1 Hz, 3H). 13C NMR (100 MHz, CDCl;3) § 175.8, 153.2,
133.2, 129.5, 128.92, 128.85, 126.7, 123.2, 122.2, 119.6, 115.6, 61.5, 61.4, 459, 23.6, 14.2.
HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/ min,
retention time 13.1 min (minor) and 15.6 min (major). HRMS Calculated for C,sH;o04 [M+H]*
275.1278, found: 275.1285.

(+)-Ethyl 3-hydroxy-2-((3-hydroxynaphthalen-2-yl)methyl)propanoate (2p):
38 mg, 70% yield, colorless oil, new compound, R¢ = 0.40 (dichloromethane/methanol 40/1), 69%
ee, [0]*’p = +12.55 (c 0.76, CHCI3). '"H NMR (400 MHz, CDCls) 8 7.82-7.52 (m, 3H), 7.41-7.35
OH_OH (m, 1H), 7.33-7.28 (m, 1H), 7.23 (s, 1H), 4.21 (q, J = 7.1 Hz, 2H), 3.93
(dd, J=11.5,3.6 Hz, 1H), 3.66 (dd, J=11.5, 4.7 Hz, 1H), 3.24-3.14 (m,
COEL 1), 2.97-2.90 (m, 1H), 1.28 (t, J = 7.1 Hz, 3H). 3C NMR (100 MHz,
CDCl;) 6 175.2, 153.2, 134.0, 130.1, 129.0, 127.3, 127.2, 126.1, 126.0, 123.7, 111.3, 61.6, 61.3,
47.9, 28.7, 14.2. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow =
0.8 mL/min, retention time 14.9 min (major) and 17.8 min. The HRMS Calculated for C,¢H ;904
[M+H]* 275.1278, found: 275.1279.

S16



4.2 Pd-catalyzed Hydrogenative Kinetic Resolution of Lactones with Qutarnary Centers

Pd(OCOCF3;), (5 mol%)

0.__0 2 0.__0 OH _OH
(R,R)-TMS-QunioxP* (6 mol%)
CO5R : 1ICO,R + —=COR

R' HFIP, H, (400 psi), 40 °C R’ R’
'Bu
tBu

(R,R)-TMS-QuinoxP*

3 4

General Procedure: The Pd(OCOCF;); (0.015 mmol, 4.8 mg, 5 mol%), ligand (R,R)-TMS-
QuinoxP* (0.018 mmol, 8.6 mg, 6 mol%) and degassed anhydrous acetone (1.0 mL) were placed
in a dried Schlenk tube under nitrogen atmosphere. The mixture was stirred under room tempera-
ture for 1 hour, the solvent was removed under vacuum to give the catalyst. Then, this catalyst was
taken into a glove box filled with nitrogen gas and dissolved in 1,1,1,3,3,3-hexafluoro-2-propanol
(HFIP, 1.0 mL). To the lactones 3 (0.3 mmol) added this catalyst solution, and then the mixture
was transferred to an autoclave, which was charged hydrogen gas (400 psi). The reaction mixture
was stirred at 40 °C for 55-120 hours. After cooling to room temperature and the release of the
hydrogen gas, the autoclave was opened. To the mixture added sodium cyanoborohydride (7.5 mg,
0.12 mmol). The mixture was stirred under room temperature for 2 hours, then the volatiles were
removed under the reduced pressure. The crude residue was purified by column chromatography
on silica gel using hexanes/ethyl acetate (10:1-5:1) as eluent to give the chiral reductive products
3’ and 4.

The racemates were prepared by reduction of lactones 3 with sodium borohydride in methanol.

(+)-Ethyl 2-benzyl-3-hydroxy-2-(2-hydroxybenzyl)propanoate (4a):
React for 55 h. 48 mg, 52% yield, colorless oil, new compound, Ry = 0.40 (hexanes/ethyl acetate
OH _OH 5/1), 70.8% ee, [a]*°p = +4.90 (c 0.96, CHCI;). 'H NMR (400 MHz, CDCl;) 8
©/\/._[002Et 7.26-7.02 (m, 7H), 7.01-6.80 (m, 2H), 4.27-4.06 (m, 2H), 3.71 (d, J=11.7 Hz,
~pnh 1H), 3.39 (d, /= 11.7 Hz, 1H), 3.26-3.17 (m, 2H), 3.01 (d, J = 14.1 Hz, 1H),
2.86 (d, J=13.5 Hz, 1H), 1.27 (t, J = 7.2 Hz, 3H). '3C NMR (100 MHz, CDCl;) & 175.2, 155.6,
136.6, 132.5, 129.8, 128.7, 128.4, 126.9, 122.5, 120.5, 117.2, 61.7, 61.1, 53.6, 40.7, 34.7, 14.1.
HPLC: Chiral-pak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min,
retention time 9.6 min and 10.3 min (major). HRMS Calculated for C,9H,,O4Na [M+H]*
337.1410, found: 337.1416.

(+)-Ethyl (5)-3-benzyl-2-oxochromane-3-carboxylate (3a°):
Kinetic resolution from hydrogenation of 3a. 44 mg, 47% yield, 93.0% ee, [a]*’p = +34.18 (c 0.88,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8

mL/min, retention time 9.5 min (major) and 10.7 min.

(+)-Ethyl 3-hydroxy-2-(2-hydroxybenzyl)-2-(4-methylbenzyl)propanoate (4b):
React for 55 h. 52 mg, 54% yield, colorless oil, new compound, Ry = 0.37 (hexanes/ethyl acetate
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5/1), 61.6% ee, [a]*p = +7.31 (c 1.04, CHCl;). '"H NMR (400 MHz, CDCl;) & 8.20 (brs, 1H),
OH _OH 7.19-7.11 (m, 2H), 7.05 (d, J = 7.8 Hz, 2H), 6.97 (d, J = 7.9 Hz, 2H),
©/\/._[002Et 6.93-6.82 (m, 2H), 4.25-4.09 (m, 2H), 3.69 (d, /= 11.3 Hz, 1H), 3.40 (d,
E J=11.7 Hz, 2H), 3.25-3.14 (m, 2H), 3.02 (d, J = 14.1 Hz, 1H), 2.85 (d,

\©\ J=13.5 Hz, 1H), 2.30 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H). 13C NMR (100

Me MHz, CDCl;) 6 175.4, 155.7, 136.4, 133.4, 132.5, 129.6, 129.1, 128.7,
122.5,120.4,117.3,61.9, 61.1, 53.5, 40.2, 34.7, 21.1, 14.2. HPLC: Chiralpak IB column, 230 nm,
30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time 9.1 min and 10.3 min (major).

HRMS Calculated for C,H,504 [M+H]* 329.1747, found: 329.1755.

(+)-Ethyl 3-(4-methylbenzyl)-2-oxochromane-3-carboxylate (3b’):

Kinetic resolution from hydrogenation of 3b. 43 mg, 44% yield, 84.1% ee, [a]*?°p = +35.11 (¢ 0.86,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 8.0 min (major) and 9.1 min.

(+)-Ethyl 2-(4-fluorobenzyl)-3-hydroxy-2-(2-hydroxybenzyl)propanoate (4c):
React for 72 h. 61 mg, 61% yield, colorless oil, new compound, R¢ = 0.30 (hexanes/ethyl acetate
OH_OH 5/1), 60.1% ee, [a]?’p = +5.66 (¢ 1.22, CHCl3). 'H NMR (400 MHz,
@(/.__[COzEt CDClL;) 6 8.41 (brs, 1H), 7.19-7.05 (m, 4H), 6.97-6.77 (m, 4H), 4.27-3.82
\©\ (m, 3H), 3.63 (d, J=11.8 Hz, 1H), 3.44 (d, /= 11.7 Hz, 1H), 3.21-2.91 (m,
g 4H), 1.23 (t,J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCls) 8 174.8, 161.8
(d, Jrc = 245.0 Hz), 155.2, 132.4 (d, *Jr.c = 3.0 Hz), 132.3, 131.3 (d, 3Jg.c = 7.8 Hz), 128.7,
122.8 , 120.7, 116.7, 115.2 (d, 2Jr.c = 21.1 Hz), 61.0, 60.9, 53.8, 39.9, 34.6, 14.1. °F NMR (376
MHz, CDCl;) 6 -115.88. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5,
flow = 0.8 mL/min, retention time 10.2 min and 10.7 min (major). HRMS Calculated for C;oH;,

FO, [M+H]* 333.1497, found: 333.1498.

(+)-Ethyl 3-(4-fluorobenzyl)-2-oxochromane-3-carboxylate (3¢’):
Kinetic resolution from hydrogenation of 3¢. 37 mg, 38% yield, 98.3% ee, [a]*°p = +33.17 (c 0.74,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8

mL/min, retention time 9.3 min (major) and 11.2 min.

(+)-Ethyl 3-hydroxy-2-(2-hydroxybenzyl)-2-(naphthalen-2-ylmethyl)propanoate (4d):
React for 120 h. 49 mg, 45% yield, colorless oil, new compound, Ry = 0.30 (hexanes/ethyl acetate
5/1), 67.1% ee, [a]*’p = +3.74 (c 0.98, CHCI;). '"H NMR (400 MHz, CDCls) & 8.33 (brs, 1H),
OH _OH 7.79-7.66 (m, 3H), 7.56 (s, 1H), 7.46-7.37 (m, 2H), 7.22 (d, J = 7.7 Hz,
©/\/:[002Et 1H), 7.17-7.08 (m, 2H), 6.95-6.80 (m, 2H), 4.14 (q, J = 7.1 Hz, 2H),
- 3.68 (d,J=11.7 Hz, 2H), 3.48 (d, J=11.7 Hz, 1H), 3.34 (d, /= 13.4 Hz,
1H), 3.24 (d, J = 14.1 Hz, 1H), 3.16-3.02 (m, 2H), 1.21 (t, J = 7.1 Hgz,
3H). 3C NMR (100 MHz, CDCl;) & 175.2, 155.5, 134.3, 133.4, 132.5, 132.4, 128.7, 128.6, 128.1,
127.9, 127.62, 127.59, 126.1, 125.7, 122.7, 120.6, 117.0, 61.5, 61.1, 53.9, 40.8, 34.8, 14.2. HPLC:
Chiralpak IA column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time
18.7 min (minor) and 26.5 min (major). HRMS Calculated for C,3H»504 [M+H]" 365.1747, found:

365.1750.
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(+)-Ethyl 3-(naphthalen-2-ylmethyl)-2-oxochromane-3-carboxylate (3d”):

Kinetic resolution from hydrogenation of 3d. 60 mg, 55% yield, 59.7% ee, [a]*°p = +14.32 (¢ 1.20,
CHCI3). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 11.4 min (major) and 13.5 min.

(+)-Ethyl 3-hydroxy-2-(2-hydroxybenzyl)-2-methylpropanoate (4e):

React for 72 h. 45 mg, 64% yield, colorless oil, new compound, R¢ = 0.34 (hexanes/ethyl acetate
OH _OH 5/1), 53.8% ee, [a]*°p = +6.88 (c 0.90, CHCI;). '"H NMR (400 MHz, CDCl;) &
©/\/|._:C02Et 8.20 (brs, 1H), 7.23-7.09 (m, 1H), 7.05 (d, J= 6.5 Hz, 1H), 6.93-6.67 (m, 2H),
Me 4.22 (q,J=17.1 Hz, 2H), 3.78 (d, J= 11.7 Hz, 1H), 3.31-3.08 (m, 2H), 2.79 (d,
J=14.1 Hz, 1H), 1.30 (t, J = 7.1 Hz, 3H), 1.14 (s, 3H). 3C NMR (100 MHz, CDCI;) 8 177.6,
155.8, 132.9, 128.6, 122.2, 120.2, 117.2, 65.6, 61.3, 48.0, 34.0, 19.3, 14.2. HPLC: Chiralpak 1B
column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time 12.3 min and

13.9 min (major). HRMS Calculated for C,3H,904 [M+H]" 239.1278, found: 239.1271.

(+)-Ethyl 3-methyl-2-oxochromane-3-carboxylate (3¢’):

Kinetic resolution from hydrogenation of 3e. 25 mg, 35% yield, 98.4% ee, [a]*°p = +11.34 (c 0.50,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 9.8 min (major) and 11.0 min.

(+)-Ethyl 2-(2-hydroxy-5-methylbenzyl)-2-(hydroxymethyl)butanoate (4f):
React for 60 h. 36 mg, 49% yield, colorless oil, new compound, R¢ = 0.38 (hexanes/ethyl acetate
OH _OH 5/1), 80.5% ee, [a]*’p = +7.71 (¢ 0.72, CHCl3). 'H NMR (400 MHz, CDCls) §
©/\/._E002Et 8.33 (brs, 1H), 7.18-7.10 (m, 1H), 7.08-7.00 (m, 1H), 6.93-6.79 (m, 2H), 4.23
~ (q,J=17.1 Hz, 2H), 3.86 (d, /= 11.6 Hz, 2H), 3.32 (d, /= 11.6 Hz, 1H), 3.18
(d, J=14.2 Hz, 1H), 2.85 (d, /= 14.2 Hz, 1H), 1.80-1.67 (m, 1H), 1.60-1.49 (m, 1H), 1.30 (t, J =
7.1 Hz, 3H), 0.87 (t, J = 7.5 Hz, 3H). *C NMR (100 MHz, CDCl;) 8 176.3, 155.6, 132.5, 128.5,
122.6, 120.3, 117.0, 63.1, 61.1, 52.7, 33.0, 26.6, 14.3, 8.9. The HPLC: Chiralpak IB column, 230
nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min, retention time 9.8 min and 11.2 min
(major). HRMS Calculated for C14H,0O4Na [M+Na]* 275.1254, found: 275.1253.

(+)-Ethyl 3-ethyl-6-methyl-2-oxochromane-3-carboxylate (3f”):

Kinetic resolution from hydrogenation of substrate lactone 3f. 35 mg, 47% yield, 88.6% ee, [0]*’p
=+14.91 (¢ 0.70, CHCl;). The HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH
=90/10, flow = 0.8 mL/min, retention time 7.9 min (major) and 9.7 min (minor).

(+)-Ethyl 2-(2-hydroxybenzyl)-2-(hydroxymethyl)pentanoate (4g):
React for 72 h. 47 mg, 57% yield, colorless oil, new compound, R¢ = 0.40 (hexanes/ethyl acetate
5/1), 75.0% ee, [a]?’p = +10.32 (c 0.94, CHCl;). 'H NMR (400 MHz, OH _OH
CDCl;) ¢ 8.30 (brs, 1H), 7.19-7.09 (m, 1H), 7.08-6.99 (m, 1H), 6.94-6.74 ©/\/|;002Et
(m, 2H), 4.31-4.15 (m, 2H), 3.82 (t, J=29.3 Hz, 2H), 3.30 (d, /= 11.7 Hz, :\\\
1H), 3.18 (d, /= 14.2 Hz, 1H), 2.84 (d, /= 14.2 Hz, 1H), 1.74-1.64 (m, 1H),
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1.53-1.43 (m, 1H), 1.33-1.18 (m, 7H), 0.89 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCI;) &
176.5, 155.7, 132.6, 128.5, 122.6, 120.2, 117.1, 63.5, 61.0, 52.2, 33.5, 33.3, 26.7, 23.2, 14.3, 13.9.
HPLC: Chi- ralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min,
retention time 8.9 min and 9.4 min (major). HRMS Calculated for C,¢H,40,Na [M+Na]* 303.1567,
found: 303.1572.

(+)-Ethyl 2-0x0-3-propylchromane-3-carboxylate (3g”):

Kinetic resolution from hydrogenation of 3g. 36 mg, 43% yield, 99.0% ee, [a]*’p = +15.97 (¢ 0.72,
CHCI3). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 7.1 min (major) and 8.6 min.

(+)-Ethyl 2-(2-hydroxybenzyl)-2-(hydroxymethyl)-4-methoxybutanoate (4h):
React for 66 h. 39 mg, 46% yield, colorless oil, new compound, R¢ = 0.20 (hexanes/ethyl acetate
OH_OH 5/1), 84.4% ee, [a]*°p = +20.99 (¢ 0.78, CHCl3). 'H NMR (400 MHz, CDCls)
©/\/!:002Et 8 7.16-7.09 (m, 1H), 7.05-6.97 (m, 1H), 6.89 (d, J = 7.9 Hz, 1H), 6.84-6.74
SOMe (1 1H), 4.16 (q, J = 7.1 Hz, 2H), 3.77 (d, J = 12.1 Hz, 1H), 3.59-3.37 (m,
3H), 3.33 (s, 3H), 2.99 (dd, J = 35.6, 14.1 Hz, 2H), 2.19-2.07 (m, 1H), 1.94-1.85 (m, 1H), 1.25 (t,
J=17.1 Hz, 3H). ¥*C NMR (100 MHz, CDCIl3) 6 175.6, 155.9, 132.2, 128.6, 122.5, 120.2, 117.3,
69.0, 62.8, 61.1, 58.8, 51.4, 34.6, 33.9, 14.1. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-He-
xane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time 14.1 min and 17.5 min (major). HRMS
Calculated for C;5sH,,0sNa [M+Na]* 303.1359, found: 303.1364.

(+)-Ethyl 3-(2-methoxyethyl)-2-0xochromane-3-carboxylate (3h’):

Kinetic resolution from hydrogenation of 3h. 44 mg, 53% yield, 66.4% ee, [a]*°p = +17.33 (c 0.88,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 9.2 min (major) and 10.1 min.

(+)-Ethyl 3-cyclopropyl-2-(2-hydroxybenzyl)-2-(hydroxymethyl)propanoate (4i):
React for 72 h. 56 mg, 68% yield, colorless oil, new compound, R¢ = 0.30 (hexanes/ethyl acetate
5/1), 39.8% ee, [a]*’p = +9.10 (c 1.12, CHCI;). '"H NMR (400 MHz, CDCls) & 8.30 (brs, 1H),
OH _OH 7.20-7.11 (m, 1H), 7.07-6.95 (m, 1H), 6.95-6.74 (m, 2H), 4.33-4.16 (m, 2H),
@(/._[C%Et 4.09 (d, J=11.7 Hz, 1H), 3.39 (d, J=11.7 Hz, 2H), 3.18 (d, J = 14.2 Hz, 1H),
’W 2.83 (d, J = 14.2 Hz, 1H), 1.90-1.80 (m, 1H), 1.33 (t, J = 7.1 Hz, 3H), 0.65-
0.51 (m, 1H), 0.49-0.36 (m, 2H), 0.08-0.03 (m, 2H). 3C NMR (100 MHz,
CDCl;) 6 176.7, 155.9, 132.6, 128.6, 122.3, 120.2, 117.4, 63.4, 61.1, 52.8, 39.0, 34.0, 14.2, 6.5,
5.3, 4.1. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/
min, retention time 9.9 min and 11.4 min (major). HRMS Calculated for C,cH;04 [M+H]*

279.1591, found: 279.1597.

(+)-Ethyl 3-(cyclopropylmethyl)-2-oxochromane-3-carboxylate (3i’):

Kinetic resolution from hydrogenation of 3i. 26 mg, 32% yield, 98.8% ee, [a]?°p = +32.66 (c 0.52,
CHCI3). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 7.6 min (major) and 9.6 min.
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(+)-Ethyl 3-cyclobutyl-2-(2-hydroxybenzyl)-2-(hydroxymethyl)propanoate (4j):
React for 55 h under 50 °C. 58 mg, 67% yield, colorless oil, new compound, R¢ = 0.25 (hexanes/
OH _OH ethyl acetate 5/1), 48.0% ee, [a]*’p = +2.33 (¢ 1.16, CHCl3). 'H NMR (400
©/\/._£002Et MHz, CDCl,) & 8.44 (brs, 1H), 7.17-7.10 (m, 1H), 7.08-6.98 (m, 1H), 6.91-
\g 6.73 (m, 2H), 4.24-4.12 (m, 2H), 3.82 (d, /= 11.7 Hz, 2H), 3.29 (d, J=11.7
Hz, 1H), 3.13 (d, J = 14.1 Hz, 1H), 2.83 (d, J = 14.2 Hz, 1H), 2.37-2.26 (m,
1H), 2.02-1.92 (m, 2H), 1.89-1.76 (m, 2H), 1.74-1.54 (m, 4H), 1.30 (t, /= 7.1 Hz, 3H). 3C NMR
(100 MHz, CDCls) & 176.4, 155.7, 132.6, 128.5, 122.6, 120.3, 117.0, 63.1, 61.0, 51.9, 41.2, 33.7,
32.5,30.1,29.2, 18.8, 14.2. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5,
flow = 0.8 mL/min, retention time 9.1 min and 9.9 min (major). HRMS Calculated for C;;Hy,

O4Na [M+Na]* 315.1567, found: 315.1567.

(+)-Ethyl 3-(cyclobutylmethyl)-2-oxochromane-3-carboxylate (3j’):
Kinetic resolution from hydrogenation of 3j. 28 mg, 33% yield, 95.6% ee, [a]*p = +24.69 (c 0.56,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8

mL/min, retention time 7.6 min (major) and 8.9 min.

(+)-Ethyl 3-cyclohexyl-2-(2-hydroxybenzyl)-2-(hydroxymethyl)propanoate (4k):
React for 72 h. 62 mg, 64% yield, colorless oil, new compound, Ry = 0.30 (hexanes/ethyl acetate
OH_OH 5/1), 55.0% ee, [a]?°p = +6.51 (¢ 1.04, CHCl;). 'H NMR (400 MHz, CDCl;) 8
©/\/.__ECOZEt 8.27 (brs, 1H), 7.20-7.10 (m, 1H), 7.07-7.00 (m, 1H), 6.98-6.87 (m, 1H),
) 6.86-6.76 (m, 1H), 4.22 (q, J = 7.1 Hz, 2H), 3.96 (d, J = 11.7 Hz, 1H), 3.44
\O (brs, 1H), 3.26 (d, J = 11.9 Hz, 1H), 3.16 (d, J = 14.1 Hz, 1H), 2.75 (d, J =
14.1 Hz, 1H), 1.79-1.70 (m, 1H), 1.67-1.59 (m, 4H), 1.52 (d, /= 13.2 Hz, 1H), 1.47-1.40 (m, 1H),
1.32 (t, J = 7.1 Hz, 3H), 1.25-1.08 (m, 4H), 0.98-0.85 (m, 2H). 3C NMR (100 MHz, CDCl;) &
177.2, 155.8, 132.7, 128.5, 122.5, 120.2, 117.2, 63.2, 61.0, 51.4, 41.3, 34.9, 34.7, 34.1, 33.7, 26 .4,
26.3, 26.1, 14.1. HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow
= 0.8 mL/min, retention time 6.2 min (major) and 7.2 min. HRMS Calculated for C;9Hp3O4Na
[M+Na]* 339.1567, found: 339.1534.

(+)-Ethyl 3-(cyclohexylmethyl)-2-oxochromane-3-carboxylate (3k’):
Kinetic resolution from hydrogenation of 3k. 34 mg, 36% yield, 97.0% ee, [a]*°p = +14.87 (c 0.68,
CHCI;). HPLC: Chiralcel OD-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8

mL/min, retention time 5.6 min (major) and 6.2 min.

(+)-Methyl 2-benzyl-3-hydroxy-2-(2-hydroxybenzyl)propanoate (41):
React for 50 h. 46 mg, 51% yield, colorless oil, new compound, Ry = 0.35 (hexanes/ethyl acetate
OH _OH 5/1), 77.4% ee, [0]?°p = +13.75 (¢ 0.64, CHCl;). '"H NMR (400 MHz, CDCl3)
©/\/__E002Me o 8.08 (brs, 1H), 7.27-7.04 (m, 7H), 6.93-6.81 (m, 2H), 3.69 (s, 3H), 3.68-
~Ph 3.28 (m, 3H), 3.27-3.14 (m, 2H), 3.04 (d, J = 14.1 Hz, 1H), 2.90 (d, J=13.5
Hz, 1H). 3C NMR (100 MHz, CDCl;) 8 175.6, 155.6, 136.6, 132.4, 129.7, 128.7, 128.5, 126.9,
122.4, 120.5, 117.2, 61.6, 53.8, 51.8, 40.7, 34.7. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-
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Hexane/i-PrOH = 97/3, flow = 1.0 mL/ min, retention time 13.8 min and 15.0 min (major). HRMS
Calculated for C;gH,oO4Na [M+Na]* 323.1254, found: 323.1268.

(+)-Methyl 3-benzyl-2-oxochromane-3-carboxylate (31’):

Kinetic resolution from hydrogenation of 31. 45 mg, 48% yield, 72.0% ee, [a]?°p = +32.00 (c 0.60,
CHCI3). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 12.0 min and 23.5 min (major).

(+)-Isopropyl 2-benzyl-3-hydroxy-2-(2-hydroxybenzyl)propanoate (4m):
React for 72 h. 52 mg, 53% yield, colorless oil, new compound, R¢ = 0.35 (hexanes/ethyl acetate
OH _OH 5/1), 71.2% ee, [a]?°p = +7.61 (c 1.04, CHCl3). 'TH NMR (400 MHz, CDCl;) &
©/\/__[C()2fpr 8.41 (brs, 1H), 7.26-7.07 (m, 7H), 6.94-6.80 (m, 2H), 5.09-4.89 (m, 1H), 3.70
~ph (t,J=36.4 Hz, 2H), 3.41 (d,J=11.7 Hz, 1H), 3.25-3.11 (m, 2H), 3.03 (d, J =
14.1 Hz, 1H), 2.91 (d, J = 13.5 Hz, 1H), 1.24-1.05 (m, 6H). 13C NMR (100 MHz, CDCl3) & 174.8,
155.5, 136.7, 132.6, 130.0, 128.7, 128.3, 126.8, 122.7, 120.4, 117.1, 69.0, 61.5, 53.5, 40.6, 34.8,
21.81, 21.75. HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8
mL/ min, retention time 8.6 min and 9.6 min (major). HRMS Calculated for CyH,404Na [M+Na]*
351.1567, found: 351.1574.

(+)-Isopropyl 3-benzyl-2-oxochromane-3-carboxylate (3m”):

Kinetic resolution from hydrogenation of 31. 45 mg, 46% yield, 80.8% ee, [a]*’p = +7.62 (¢ 0.90,
CHCI;). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 7.6 min (major) and 8.1 min.

(+)-Ethyl 2-benzyl-3-hydroxy-2-(2-hydroxy-4-methylbenzyl)propanoate (4n):
React for 56 h. 50 mg, 50% yield, colorless oil, new compound, R¢ = 0.40 (hexanes/ethyl acetate
Me OH _OH 5/1), 78.1% ee, [0]*’p = +9.79 (¢ 1.00, CHCI;). '"H NMR (400 MHz,
mcoza CDCl;) 6 8.05 (brs, 1H), 7.26-7.18 (m, 3H), 7.12-6.96 (m, 3H), 6.82-6.58
~Ph (m, 2H), 4.24-4.08 (m, 2H), 3.68 (d, J = 11.5 Hz, 1H), 3.39 (d, J=11.8
Hz, 1H), 3.18 (d, J = 13.8 Hz, 2H), 3.01-2.82 (m, 2H), 2.27 (s, 3H), 1.25 (t, J = 7.1 Hz, 3H). 3C
NMR (100 MHz, CDCl5) 6 175.4, 155.5, 138.7, 136.7, 132.3, 129.8, 128.4, 126.9, 121.3, 119.2,
117.8,61.8, 61.0, 53.5, 40.6, 34.5, 21.1, 14.2. The HPLC: Chiralpak IA column, 230 nm, 30 °C, n-
Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time 14.9 min and 18.1 min (major). HRMS

Calculated for C,0H,404Na [M+Na]* 351.1567, found: 351.1568.

(+)-Ethyl 3-benzyl-7-methyl-2-oxochromane-3-carboxylate (3n’):

Kinetic resolution from hydrogenation of 3m. 49 mg, 50% yield, 88.1% ee, [0]*’p = +29.00 (c
0.98, CHCIl;). HPLC: Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8
mL/min, retention time 9.0 min (major) and 10.6 min.

(+)-Ethyl 2-benzyl-2-(4-chloro-2-hydroxybenzyl)-3-hydroxypropanoate (40):

React for 72 h. 51 mg, 50% yield, colorless oil, new compound, R¢ = 0.40 (hexanes/ethyl acetate

5/1), 59.3% ee, [a]*’p = +10.33 (¢ 1.02, CHCl3). '"H NMR (400 MHz, CDCIl3) & 8.52 (brs, 1H),
S22



7.26-7.18 (m, 3H), 7.13-7.00 (m, 3H), 6.91 (d, J = 2.1 Hz, 1H), 6.86-6.77 (m, 1H), 4.18-4.09 (m,
2H), 3.64 (d, /= 11.7 Hz, 1H), 3.41 (d, J = 11.7 Hz, 1H), 3.16 (d, J = 13.5 Hz, 2H), 2.98 (d, J =
of OH _OH 14.2 Hz, 1H), 2.87 (d, J = 13.5 Hz, 1H), 1.23 (t, J = 7.2 Hz, 3H). 3C
\©/\/|-.:002Et NMR (100 MHz, CDCl3) § 175.0, 156.5, 136.4, 133.7, 133.2, 129.8, 128 .4,
~ph 127.0, 121.2, 120.6, 117.5, 61.6, 61.2, 53.5, 40.7, 34.2, 14.1. HPLC:
Chiralpak IB column, 230 nm, 30 °C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time
14.2 min (major) and 15.5 min. HRMS Calculated for C;oH,;ClO;Na [M+Na]* 371.1021 (*3°Cl),
found: 371.1027 (33Cl). [M+H]* 373.1004 (*’Cl), found: 373.1003 (*’Cl).

(+)-Ethyl 3-benzyl-7-chloro-2-oxochromane-3-carboxylate (30”):

Kinetic resolution from hydrogenation of 3n. 51 mg, 49% yield, 82.1% ee, [a]*°p = +32.32 (¢ 1.02,
CHCI3). HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 97/3, flow = 0.8
mL/min, retention time 9.3 min (major) and 10.0 min.

(+)-Ethyl 2-benzyl-3-hydroxy-2-(2-hydroxy-4-methoxybenzyl)propanoate (4p):
React for 72 h. 67 mg, 65% yield, colorless oil, new compound, R¢ = 0.25 (hexanes/ethyl acetate
MeO OH _OH 5/1), 49.5% ee, [a]*’p = +14.74 (¢ 1.34, CHCl;). '"H NMR (400 MHz,
\©/\/._ECOZEt CDCl;) 6 8.47 (brs, 1H), 7.24-7.15 (m, 3H), 7.12-7.05 (m, 2H), 7.00 (d,
~Ph J = 8.4 Hz, 1H), 6.53-6.36 (m, 2H), 4.18-4.06 (m, 2H), 3.72 (d, J = 2.2
Hz, 3H), 3.65 (d, J = 11.6 Hz, 1H), 3.42 (d, J = 11.6 Hz, 1H), 3.20-3.09 (m, 2H), 3.01-2.84 (m,
2H), 1.22 (t, J = 7.2 Hz, 3H). 3C NMR (100 MHz, CDCls) 8§ 175.3, 160.0, 156.5, 136.8, 132.9,
129.8, 128.4, 126.8, 114.8, 106.7, 102.4, 61.5, 61.0, 55.3, 53.7, 40.7, 34.1, 14.1. HPLC: Chiralpak
IC column, 230 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min, retention time 9.0 min
(major) and 11.3 min. HRMS Calculated for CyoH,505 [M+H]" 345.1697, found: 345.1697.

(+)-Ethyl 3-benzyl-7-methoxy-2-oxochromane-3-carboxylate (3p°):

Kinetic resolution from hydrogenation of 30. 36 mg, 35% yield, 97.9% ee, [a]*’p = +42.97 (¢ 0.72,
CHCI3). HPLC: Chiralcel OD-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8
mL/min, retention time 9.6 min (major) and 10.8 min.
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5. Experiment at Gram Scale

0.0 Pd(OCOCF3), (2.5 mol%) OH _OH
©/\I (R,R)-TMS-QunioxP* (3 mol%) ©/\/f
COEt  H, (400 psi), HFIP/Toluene = 5:1 "'CO,Et

1a 30°C
(1.090 g, 5 mmol) (1.032 g, 92% yleld 90% ee)

(98% yield, 91% ee at 0.2 mmol)
:j: I \Me

T™S
(R,R)-TMS- QumoxP*

The metal precursor PA(OCOCF;), (0.125 mmol, 40.3 mg, 2.5 mol%), chiral ligand (R,R)-
TMS-QuinoxP* (0.15 mmol, 71.9 mg, 3 mol%) and degassed anhydrous acetone (10 mL) were
placed in a dried Schlenk tube under nitrogen atmosphere. The mixture was stirred under room
temperature for 2 hour. The solvent was removed under vacuum to give the chiral catalyst. This
catalyst was taken into a glove box filled with nitrogen and dissolved in solvent (HFIP/toluene =
5:1, 6.0 mL). To the mixture of lactone 1a (5 mmol, 1.090 g) and solvent (HFIP/toluene = 5:1, 6.0
mL) was added the above catalyst solution, and the mixture was transferred to an autoclave, which
was charged hydrogen gas (400 psi). The reaction mixture was stirred at 30 °C for 120 hours.
After the release of hydrogen gas, the autoclave was opened and the volatiles were removed under
the reduced pressure. Then, the residue was purified by column chromatography on silica gel
using using dicholormethane/methanol (40:1) as eluent to give the pure reductive product 2a
(1.032 g, 92% yield, 90% ee).

The enantiomeric excess of the reductive product 2a was determined by the chiral HPLC with
the Chiralpak AS-H column.
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6. Product Elaboration

6.1 Transesterification

"'CO,E Toluene, 60 °C, 72 h OH

30 mg, 84% yield

(+)-2a 90% ee (+)-589% ee

To a Schlenk tube, reductive product ethyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (+)-2a
(90% ee, 44.8 mg, 0.2 mmol), toluene (4.0 mL) and p-toluenesulfonic acid monohydrate (3.8 mg,
0.02 mmol) were added under nitrogen gas. Then the mixture was stirred for 72 hours under 60 °C.
After completion of reaction (monitored by TLC), water (10 mL) and ethyl acetate (5 mL) were
added, and the water layer was extracted with ethyl acetate three times. The combined organic
layers were dried over anhydrous sodium sulfate, filtered and concentrated under the reduced
pressure. The crude residue was purified by flash column chromatography on silica gel using dich-
loromethane/methanol (40:1) as eluent to give the chiral transesterification product (-)-5 without

any loss of optical purity.

(-)-3-(Hydroxymethyl)chroman-2-one (5)

30 mg, 84% yield, viscous oil, new compound, R¢ = 0.60 (dichloromethane/methanol 40/1), 89%
ee, [a]*’p = -14.09 (c 0.44, CHCl3). '"H NMR (400 MHz, CDCl3) 8 7.28-7.20 (m, 2H), 7.17-7.02
(m, 2H), 4.17-3.84 (m, 2H), 3.04 (t, J = 14.3 Hz, 1H), 2.97-2.79 (m, 2H), 2.63 (t, J = 6.5 Hz, 1H).
3C NMR (100 MHz, CDCls) 6 171.0, 151.2, 128.4, 128.2, 124.7, 122.5, 116.8, 61.8, 41.6, 26.3.
HPLC: Chiralpak AS-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.8 mL/min,
retention time 31.1 min (major) and 32.8. HRMS Calculated for CoH;;0; [M+H]" 179.0703,
found: 179.0697.

6.2 Appel Reaction

©/\Oj/OH CBry, PPh; ©/\OJ/Br
"'CO,Et DCM, 0°C to rt "'CO,Et

56 mg, 98% yield

(+)-2a 90% ee (+)-6 90% ee

To a Schlenk tube, reductive product ethyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (+)-2a
(90% ee, 44.8 mg, 0.2 mmol), dichloromethane (2.0 mL) and carbon tetrabromide (73.0 mg, 0.22
mmol) were added under nitrogen gas. Then triphenylphosphine (78.7 mg, 0.3 mmol) in
dichloromethane (2.0 mL) was added dropwise at 0 °C. The mixture was allowed to reach room
temperature and stirred for 72 hours. After completion of reaction (monitored by TLC), water (10
mL) and ethyl acetate (5 mL) were added, and the water layer was extracted with ethyl acetate
three times. The combined organic layers were dried over anhydrous sodium sulfate, filtered and
concentrated under the reduced pressure. The crude residue was purified by flash column chroma-
tography on silica gel using hexanes/ethyl acetate (10/1) as eluent to give the chiral brominated
product (-)-6 without any loss of optical purity.
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(-)-Ethyl 3-bromo-2-(2-hydroxybenzyl)propanoate (6)

56 mg, 98% yield, viscous oil, new compound, R¢ = 0.40 (hexanes/ethyl acetate 10/1), 90% ee,
[a]?p = -1.52 (¢ 1.12, CHCl;). 'H NMR (400 MHz, CDCl3) 8 7.17-7.07 (m, 2H), 6.93-6.71 (im,
2H), 6.21 (brs, 1H), 4.27-4.12 (m, 2H), 3.60 (d, J = 5.7 Hz, 2H), 3.29-3.18 (m, 1H), 3.13 (dd, J =
13.8, 7.9 Hz, 1H), 2.88 (dd, J = 13.8, 6.0 Hz, 1H), 1.23 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz,
CDCl3) 6 173.7, 154.1, 131.3, 128.4, 124.4, 120.9, 116.4, 61.6, 48.1, 33.0, 31.2, 14.1. The HPLC:
Chiralcel OD-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 75/25, flow = 0.8 mL/min, retention
time 9.9 min and 12.2 (major). HRMS Calculated for C;,H;¢BrO; [M+H]* 287.0283 ("*Br), found:
287.0278 ("Br). [M+H]* 289.0263 (¥'Br), found: 289.0257 (3!Br).

6.3 Single Acyl Protection

"'CO,Et THF, t “'CO,Et

45 mg, 85% yield

(+)-2a 90% ee (+)-7 88% ee

To a Schlenk tube, reductive product ethyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (+)-2a
(90% ee, 44.8 mg, 0.2 mmol), tetrahydrofuran (3.0 mL) and potassium carbonate (56.0 mg, 0.4
mmol) were added under nitrogen gas. Then acetic anhydride (23 pL, 0.25 mmol) in was slowly
added and stirred for 9 hours. After completion of reaction (monitored by TLC), water (10 mL)
and ethyl acetate (5 mL) were added, and the water layer was extracted with ethyl acetate three
times. The combined organic layers were dried over anhydrous sodium sulfate, filtered and
concentrated under the reduced pressure. The crude residue was purified by flash column
chromatography on silica gel using dicholormethane/methanol (40:1) as eluent to give the single
protected product (+)-7 without any loss of optical purity.

(+)-Ethyl 2-(2-acetoxybenzyl)-3-hydroxypropanoate (7)

45 mg, 85% yield, viscous oil, new compound, Ry = 0.60 (dicholormethane/methanol 40/1), 88%
ee, [a]*p = +7.83 (¢ 0.90, CHCl;). '"H NMR (400 MHz, CDCl;) 6 7.27 (s, 2H), 7.22-7.13 (m, 1H),
7.05 (d, J=7.9 Hz, 1H), 4.16 (q, J = 7.0 Hz, 2H), 3.85-3.71 (m, 1H), 3.69-3.61 (m, 1H), 3.02-2.89
(m, 1H), 2.89-2.71 (m, 2H), 2.34 (s, 4H), 1.23 (t, J = 7.1 Hz, 3H). 13C NMR (100 MHz, CDCls) §
174.6, 169.6, 149.1, 131.1, 130.7, 128.0, 126.2, 122.6, 61.9, 60.9, 47.6, 28.9, 21.0, 14.2. HPLC:
Chiralcel OJ-H column, 230 nm, 30 °C, n-Hexane/i-PrOH = 70/30, flow = 0.8 mL/min, retention
time 6.9 min (major) and 8.0. HRMS Calculated forC,4H,9O5 [M+H]* 267.1227, found: 267.1242.

6.4 Double Acyl Protection

©/\OE(OH Et3N, Ac,0 ©/\Oi0(OAC
"'CO,Et DCM, rt "'CO,Et

61 mg, 99% yield

(+)-2a 90% ee (+)-8 90% ee

To a Schlenk tube, reductive product ethyl 3-hydroxy-2-(2-hydroxybenzyl)propanoate (+)-2a
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(90% ee, 44.8 mg, 0.2 mmol), dichloromethane (2.0 mL) and triethylamine (69 pL, 0.5 mmol)
were added under nitrogen gas. Then acetic anhydride (47 pL, 0.5 mmol) in was slowly added and
stirred overnight. After completion of reaction (monitored by TLC), water (10 mL) and ethyl
acetate (5 mL) were added, and the water layer was extracted with ethyl acetate three times. The
combined organic layers were dried over anhydrous sodium sulfate, filtered and concentrated
under the reduced pressure. The crude residue was purified by flash column chromatography on
silica gel using hexanes/ethyl acetate (5/1) as eluent to give the double acyl protected product (-)-8
without any loss of optical purity.

(-)-Ethyl 3-acetoxy-2-(2-acetoxybenzyl)propanoate (8)

61 mg, 99% yield, viscous oil, new compound, Ry = 0.50 (hexanes/ethyl acetate 5/1), 90% ee,
[a]?p = -2.75 (¢ 1.20, CHCl;). 'H NMR (400 MHz, CDCl3) 8 7.29-7.03 (m, 4H), 4.28-4.16 (im,
2H), 4.16-4.04 (m, 2H), 3.04-2.87 (m, 2H), 2.81-2.68 (m, 1H), 2.34 (s, 3H), 2.02 (s, 3H), 1.17 (t,J
= 7.1 Hz, 3H). 3C NMR (100 MHz, CDCl3) § 172.7, 170.6, 169.3, 149.2, 130.9, 130.1, 128.1,
126.2, 122.6, 64.0, 60.9, 45.1, 29.7, 20.9, 20.8, 14.1. HPLC: Chiralcel OD-H column, 254 nm, 30
°C, n-Hexane/i-PrOH = 95/5, flow = 0.8 mL/min, retention time 13.3 min and 14.0 (major). The
HRMS Calculated forC,¢H,;06 [M+H]" 309.1333, found: 309.1337.
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7. Determination of Absolute Configuration
7.1 Absolute Configuration of Product (+)-20

To determine the absolute configuration of (+)-ethyl 3-hydroxy-2-((2-hydroxynaphthalen-1-yl)
methyl)propanoate (20, >99% ee): (+)-20 was completely dissolved in ethyl acetate (1.0 mL), n-
hexane (5.0 mL) was added slowly at room temperature.The solvent diffused slowly, and the
single crystal was obtained after 14 days. The structure in Figure S1 showed the absolute configu-
ration is (R). The CCDC number is 2247354. These details can be obtained free of charge via
www.ccdc.com.ac.uk/data_request/cif from the Cambridge Crystallographic Data Centre.

Figure S1. X-Ray Structure of Chiral Reductive Product (+)-(R)-20
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Crystal Data and Structure Refinement for cu_d8v21614_0m for (+)-(R)-2n

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 F?

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

Absolute structure parameter
Extinction coefficient

Largest diff. peak and hole

cu_d8v23129 Om
Cl6 H18 04
274.30

293(2) K

1.54178 A
Orthorhombic
P212121
a=7.0614(3) A
b=10.6993(4) A
c=18.6749(8) A
1410.93(10) A3

4

1.291 Mg/m3
0.756 mm-!

584

0.180 x 0.140 x 0.100 mm?
4.763 to 67.464°.
-8<=h<=8, -12<=k<=12, -22<=|<=20
9206

2510 [R(int) = 0.0598]

98.1 %

o =90°
B =90°
¥ =90°

Semi-empirical from equivalents
0.7533 and 0.4628

Full-matrix least-squares on F2
2510/0/185

1.073

R1=0.0464, wR2 = 0.1241
R1=0.0519, wR2 =0.1296
0.05(15)

0.029(5)

0.158 and -0.140 e.A3
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7.2 Absolute Configuration of Product (+)-3a’

To determine the absolute configuration of (+)-ethyl 3-benzyl-2-oxochromane-3-carboxylate
(32%,>99% ee): (+)-3a’ was completely dissolved in dicholormethane (0.1 mL), n-hexane (0.5 mL)
was added slowly at room temperature.The solvent diffused slowly, and the single crystal was
obtained after two days. The structure in Figure S2 showed the absolute configuration is (S). The
CCDC number is 2247355. These details can be obtained free of charge via www.ccdc.com.ac.uk/
data_request/ cif from the Cambridge Crystallographic Data Centre.
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Crystal Data and Structure Refinement for cu_d8v21614 Om for (+)-(S)-3a’

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

Unit cell dimensions

Volume

zZ

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 F?

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

Extinction coefficient

Largest diff. peak and hole

cu_d8v23127 Om
C19 H18 O4
310.33

293(2) K
1.54178 A
Triclinic

P-1
a=8.23533) A
b=19.8484(4) A
c=11.7427(5) A
822.33(6) A3

2

1.253 Mg/m3
0.714 mm-!

328

0.200 x 0.150 x 0.120 mm3

3.999 to 67.492°.

-9<=h<=9, -11<=k<=11, -14<=I<=14
28232

2856 [R(int) = 0.0623]

96.4 %

o = 82.2410(10)°
B =70.296(2)°
= 66.5120(10)°

Semi-empirical from equivalents
0.7456 and 0.5300

Full-matrix least-squares on F?
2856/0/210

1.046

R1=0.0489, wR2 =0.1336
R1=0.0505, wR2 =0.1352
0.059(11)

0.209 and -0.127 e.A-3
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8. Proposed Mechanism of DKR

CF3C00_ /P CFBCOO\PJP) OH_OH

H y
H, CF3C00 \p ? CFCO0™ p ©/\/(,,,/O
CF3COOH d

CF4COOH ©/\J/ (+)-2a OFt
K ° CF3COOH
H P
CF3COO ) @j Jast A pd’ CF,CO0_ P
' CF5C00 \P _Pd )

N

desired OEt undesnred OEt CF3COOH OH_O P
rac-1a o
Yz
-CF4COO" CF;C00_ P OH -0 -CF4CO0" f ¢
Ho P oM O/Pd\ ,,/O Ho P OFt
-Pd, P Pd +CF3C00"
T i
“, S~ >
= c OEt

/,( F
B OFEt +CF3;CO0O° OEt
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10. Copy of NMR and HPLC Spectra
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Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN 2021 YZHOOL126

18-54-53.1

Jample Name: HW-10-27+/-

Acg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info :

SYSTEN
SYSTEN
HPLClzZ60 IT Location i 1
12/23/2021 7:54:53 PH Inj : Y

Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
12/23/2021 7:19:09 PM by SVSTEM

imwodified after loading)

C:ZUSER3 Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M
10/17/2023 10:24:47 AM by SYSTEM

imodified after loading)

: AS-H, Hexane/i-PrOH = 90/10, 0.5 ml/min, 30 of, 230 o

Peak(s) manually integrated

“AVDT &, Wavdength=230 nm (G105 ERS UB LICTO0C LWMENT SUC HEMS AT 10 M TYOAT A2 021w ZH00T120 19-54-53.0)
mal
175
@
150 4 =1 @
= 3
126 "
100 4
75
504
25 -
% D |
T T T T T T T T T
3 4 ] 8 10 12 14 18 18 mirf
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=230 nm OH _OH
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAT*s] [wal] Y
- [pu— I - I I COEt
1 15.218 BB 0.541% 4693.18555 137.10939 49.8009 (+I-)-Za
Z 17.097 BE 0.5303 4730.71143 127.37619 50.1931
HPLClzeO II 1041772023 10:24:52 AM SYSTEM Page 1 of 2

S56

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY I\DATA\Z0Z22VYZHOO2566 Z20-01-01.D
Sample MName: HW-12-30
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 10/21/2022 8§:01:02 PM Inj : Y
Inj Volume : No inj

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

Addditional Info :

C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
10/21/2022 7:49:42 PM by SVSTEM

imodified after loading)

C:A\USERI Y FUBLIC,DOCUMENTSY CHEMSTATION 1N\METHOD S\ def_LC1. M
1071772023 10:26:34 AM by SYSTEM

imodified after loading)

: AS-H, Hexane/i-PrOH = 90,10, 0.5 ml/min, 30 of, 230 o

Peak(s) manually integrated

VDT A, Wavaength=230 nm (G105 ER S UB LICTDOC LWENT SUC HEMS AT 10 WA TYOAT A2 022w ZH003568 20-01-01.0)
mal
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25 5 15 10 12.5 15 17.5 20 mirf
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDL A, Wavelength=230 nm OH _OH
Feak RetTime Type Width Area Height Area .
# win min nAU*s AT % (
i, [nin] _— [min] \ [ 1 - [wal] \ \ COZEt
1 16.573 BE 0.4750 181.65741 5.90364 4.7155 (+)-Za
Z 19.252 BE 0.5613 3670.72303 101.16671 95.2345
HPLC1260 IT 1071772023 10:Z6:41 AM SYSTEM Page 1 of 2
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Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN 2022\ YZHOOZ 665

10-08-05.1

Gample Name: HW-12-43A+7-

Acg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info :

SYSTEN
SYSTEN
HPLClzZ60 IT Location i 1
10/31/2022 10:08:06 AM Inj : Y

Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
10/31/2022 9:54:39 AW by SVSTEM

imwodified after loading)

C:ZUSER3 Y PUBLICADOCUMENTS CHEMSTATION INMETHOD S def_LCL. M
10/17/2023 10:28:02 AM by SYSTEM

imodified after loading)

1B, Hexane/i-Pr0H = 90/10, 0.8 ml/win, 30 of, 230 nm

Peak(s) manually integrated

SATOT & Wavdength=z 30 nm (L5 ERSP UB LICVOOCLRAENT S HEMS TAT IDTATWOAT ADZZWZR002068 10-05-05.0)
mal
EL
3004
& +
s &
= &
260 =
2004
150
100 o
50|
o
T T T T T T T T
25 4 5 10 12.5 15 17.5 20 mirf
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
OH _OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
Peak RetTime Type Width Area Height Area COzMe
# [min] [min] [(mAT*s] [wal] Y
okl —_— = (+/-)-2b
1 | | 1 1 1 1
1 17.328 BV 0.4606 7565.42383 252.47827 49.4359
Z 15.574 VE 0.4692 7738.06689 246.54932 50.5641
HPLClzeO II 1041772023 10:28:06 AM SYSTEM Page 1 of 2

S59

Data File C:\USERS\PUBLICYDOCUMENTS'\CHEMSTATIONY I\DATA\Z0Z2VYZHOOZ670 10-40-03
Sample MName: HW-12-434
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 10/31/2022 10:40:03 AM Inj : Y
Inj Volume : No inj

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

Addditional Info :

C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
10/31/2022 9:54:39 AW by SVSTEM

imodified after loading)

C:\USERI Y PUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M
10/17/2023 10:28:02 AM by SYSTEM

imodified after loading)

1B, Hexane/i-PrOH = 90/10, 0.8 ml/min, 30 of, 230 mm

Peak(s) manually integrated

il

ATOT A Wawdength=2 30 nm (L3 ERSP UB VDU CLRENT S HEMS TAT 10T TWOAT AQ D22 ZR00Z070 10-40-05.0)
Al 5
I
360 =
300 4
60 |
200
150
100 4
-
50 =
0
T T T T T T T T
25 5 15 10 12.5 15 17.5 20 mirf
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
OH OH
Signal 1: VWD1 &, Wawelehgth=230 nn
",
Feak RetTime Type Width Area Height Area COzMe
# [win] [min] [mal*s] [waAl] %
i . R (+)-2b
1 | ! ! 1 1 1
1 17.197 BV R 0.4631 1.06331ed 347.43600 91.3184
Z 18.743 VE E 0.4324 1010.87579 35.37531 5.6316
HPLC1260 IT 1071772023 10:28:49 AM SYSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATAVZHOU-Z22)\TZNOZ1922.D
Sample Name: HW-12-43B+7-

Acg. Operator :
Acg. Instrument Instrunent 1 Location : 8
Injection Date 1043042022 10:20:46 PN
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 10/30/2022 10:20:15 PH
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)1\METHOD 33DEF_LC.M
Last changed : 10/17/2023 10:18:16 PO
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0OH = 290/10, 0.3 mL/min, 30 o, 230 mm
P elen gth=2 30 i (ZHOU-ETWZNOT 1922 Y
Harm. 7]
175
150
@
126 4
- 2
100+ "
75
&0
5
o4
T T T T T T T T
3 4 [ g 10 12 14 16 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
# Twinl fminl wAT %z [wdl 1 % .
A | === | mmmmmmm I I | i
1 1z.721 BE 0.5415 3272.57427 96.79517 50.1475 C02 Pr
2 15.073 BE 0.4621 3253.57910 110.28246 49.8522 (+I ) 2c
Totals : 6526.45337 207.07764

*%% End of Report **%

Instrument 1 10/17/2023 10:18:28 PM

Fage 1 of 1

Data File C:\CHEM3Z\1\DATA\ZHOU-ZZ\YZNOZ19Z1.D
Sample Name: HW-12-43B

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

Laszt changed H

Instrunent 1

10/30/2022 9:58:49 PM
C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
10/30/2022 9:47:11 PH
imodified after loading)
C:\CHEN3ZY LVMETHOD 3YDEF_LC.HM
10/17/2023 10:20:10 FH
imodified after loading)

adnalvsisz Method :
Last changed E

Location : =

*%% End of Report *#%%

Instrument 1 10/17/2023 10:20:13 PM

Page 1 of L1

Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT velen gih= 230 i (ZHOU-Z W N0 92T )
Harm. 7|
800
600 15
3
400
w0
2
. A
T T T T T T T T
3 4 [ g 10 12 14 16 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Twin] fminl wdl s Twal 1 % . .
-—=-1 - | I | & i
1 12.864 BE 0.1941 1091.21497 73.91610 5.7253 C02 Pr
2 15.207 BE 0.5657 1.79683e4 502.47910  94.2747
(+)-2¢
Totals : 1.90585ed 576.38520
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Data File D:\USERS'CHEMITATIONY L\DATA\ZHOUZ02Z\YZ3005557 15-16-34.D
Gample Name: HW-12-52B+7-
Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 11/3/2022 3:16:34 PH Inj : Y
Inj Volume : No inj

Acg. Method
Last changed

C:\USERS\FUBLICY\DOCUMENTSY CHEMSTATION 1\ METHOD S 18n-1-558. 1
11/3/2022 3:15:39 PM by 3VSTEM

imwodified after loading)
C:\UsershPubliciDocunentshChenitariont \Nethodsdef_LC. M
10/17/2023 10:47:36 AM by SYSTEM

imodified after loading)

: A3-H, n-Hexane/i-PrOH = 95/5, 0.8 ml/uin, 30 oC, 230 mm

Analysis Method @
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

ATOT & Wavdength=z 30 nm (0:05 ERSCHEMS T AT [ON D AT AZHO U023 123005557 15-10-34.0)
Harmn.
200
175 4
150 4
126
a
¥
] =
100 . bt
b=t
759
504
25
o]
.25 ]
T T T T T T T T
2.5 5 75 10 125 15 175 20 min
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
OH _OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
Peak RetTime Type Width Area Height Area C tB
u
# [min] [min] [(mAT*s] [wal] Y 02
--=-1 I----1 1 - 1 1 (+/.)-2d
1 15.439 BE 0.4512 2422.44536 52.83044 49.9052
Z 17.610 BE 0.5026 2431.65088 T74.54190 50.0945
1260IT 10/17/2023 10:47:35 AM SYSTEN Page 1 of 2

S65

Data File D:\USERS\CHEMSTATION\I1\DATAVZHOUZOZZNYZ3005558 15-59-50.D
Sawple MName: HW-12-52B
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 11/3/2022 3:59:50 PH Inj : Y

Inj Volume : No inj
C:\USERS\FUBLIC\DOCUMENTS, CHEMSTATIONY 1\ METHOD S 1sn-1-58 . 1
11/3/2022 3:59:23 PM by 3VSTEM

imodified after loading)
C:\UsersiPubliciDocunentshChenitariont l\Methodsdef LC. M
1071772023 10:48:258 AM by SYSTEM

imodified after loading)

: A%-H, n-Hexane/i-PrOH = 95/5, 0.8 ml/min, 30 oC, 230 mm

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

additional Info @ Peak(s) manually integrated

ATDT 7, Waveength=230 nm (O30S ERSCHEST AT IO D AT AZHO UZ023\ 12006 558 15-60-50.0)
Harm
300
60 -
200
150 4
100 4
504
E:
o]
T T T T T T T
35 5 75 10 125 15 175 20 _min
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wawelehgth=230 nn OH OH
Feak RetTime Type Width Area Height Area vy, f
#  [min] [min]  [mAU%s] [1AT] 5 CO,'Bu
eims l===] | - | | (+)-2d
1 14.519 BE 0.4734  732.06317 23.63449 9.4616
Z 16.835 BE 0.5639 7005.12595 190.55113 90.5384
1260IT 10/17/2023 10:45:30 AM STSTEN Page 1 of 2
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Data File C:\CHEM32)1\DATAVZHOU-Z22)\TZNOZ2312.D
Jample Name: HW-13-284+7-

Acg. Operator :
Acg. Instrument
Injection Date
Aog. Method
Lazt changed

Instrunent 1

1/4/2023 2:43:50 AN
ACHEM3ZY 13 METHOD SYDEF_LC. M
1/4/2023 2:41:14 AN
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)L\METHOD 33DEF_LC.M

Location : =

Last changed i 10/17/2023 10:22:19 P
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0OH = 290/10, 0.3 mL/min, 30 o, 230 mm
P elen gth=2 30 i (ZHOU-ETWZNOT Z312 )
Harm. 7|
80
-
&5
i1 | Z
40 o
wH
o4
T T T T T
1 10 15 20 25 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
# Twinl fminl wAU  *= Twal 1 %
A | === | mmmmmm - I I |
1 22.574 BE 0.5937 2422.07251 63.27313  50.1355 COZBn
2 24.567 BE 0.6518 2408.95291 57.50860  49.5645
(+1-)-2e
Totals : 4831.0554z  120.76173

*%% End of Report **%

Instrument 1 10/17/2023 10:22:22 PM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-ZZ\YZNOZ2313.D
Sample Name: HW-13-Z94

Acg. Operator

Acg. Instrument :

Injection Date 1/4/2023 3:12:47 AN

Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT

Last changed + 17472023 3:12:07 AN
imodified after loading)

Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.IM

Instrunent 1

Location : =

Last changed i 10/17/2023 10:23:20 PN
imodified after loading)
Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT A, Wavelen gih=2 30 nm (ZHOU-Z T ZN0T 2373 )
Harm. 7]
175 ke
3
&
150
126
100+
75
&0
~
25 2
H
17—
T T T T T
5 10 15 20 25 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Twinl lwin] wal  *3 fwatr 1 % .
-—=-1 - I | i
1 22.597 BV 0.5635 436.08621 11.94907 6.1070 COZBn
2 24.477 VB 0.6742 6704.71338 154.51198 95.8930 (+)_2e
Totals : 7140. 79353 166.76106

*%% End of Report *#%%

Instrument 1 10/17/2023 10:23:25 PM

Page 1 of L1
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Data File C:\USERS'\FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2022V\YZHO02733 09-05-03.D
Gample Name: HW-12-56&+7-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date 11/7/2022 9:05:03 AW Inj : Y

Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
11/7/2022 8:39:09 AM by 3VSTEM
imwodified after loading)

C:ZUSER3 Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M
10/17/2023 10:39:05 AM by SYSTEM

imodified after loading)

: A3-H, Hexane/i-Pr0H = 90/10, 0.8 ml/min, 30 of, 230 nm

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

AT &, Waudength=230 nm (G105 ERSP UB LICTO0C LWMENT SUC HEMS AT 10 M TYOAT A 022w ZH002733 09-06-03.0)
mal
00 |
8004
LI = z
400
200
200 4
100
o
H ] g & 10 12 _mid
Area Percent Report
Sorted By : Signal
Mulriplier = 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs Me
OH OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
Peak RetTime Type Width Area Height m:'ea COQEt
# [min] [min] [(mAT*s] [wal] Y
--=-1 I===-1 | - | | (+/-)-2f
1 10.003 BV 0.2300 7136.70947 4359.74524 49.3323
Z 10.763 VE 0.2606 7329.75330 441.75406 S50.6672
HPLClzeO II 1041772023 10:39:03 AM SYSTEM Page 1 of 2

S71

Data File C:\USERS\PUBLICYDOCUMENTSYCHEMSTATIONY L\DATA\Z0Z22VYZHOO2734 09-27-05.D
Pample MName: HW-12-564

Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 11/7/2022 9:27:09 AN Inj : Y
Inj Volume : No inj
C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
11/7/2022 8:39:09 AM by 3VSTEM
imodified after loading)
C:\USERI Y FUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M
10/17/2023 10:39:05 AM by SYSTEM
imodified after loading)
: A3-H, Hexane/i-Pr0OH = 90410, 0.8 ml/min, 30 of, 230 mm

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

additional Info @ Peak(s) manually integrated

AVDT A, Wavaength=230 nm (G105 ER S UB LICVDOC LWENT SUC HEMS 14T 10 M TYOAT A2 022w ZH001734 09-27-08 0)
mal
00 |
3
500 <
500 |
400
300
200 4 &
3
100
0
T T T T T T
2 4 L] ] A1} 13_miq
Area Percent Report
Sorted By : Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs Me
OH _OH
Signal 1: VWD1 &, Wawelehgth=230 nn
"
Feak RetTime Type Width Aria Height Ax:'ea COgEt
# [win] [min] [mAT*=] [waAl] %
-1 [====1 | I- | | (+)-2f
1 9.997 BV 0.2035 1571.793883 121.00585 14.2329
Z 10.644 VE 0.2770 9471.63477 560.87994 §5.7671
HPLC1260 IT 1071772023 10:39:44 AM SYSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATANZHOU-22)\TZN0OZ2050.D
Jample Name: HW-12-634+7-

Acg. Operator

Acg. Instrument Instrunent 1 Location : 8
Injection Date 11/15/2022 10:36:57 PH
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 11/15/2022 10:36:31 PI
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3%DEF_LC.M
Last changed ¢ 10/17/2023 10:32:22 P
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZRO U2 TW2H0T 2050 07
Harm,
140
120
&
a g
= g
100 E I
&0+
60
40
20
I TN
T T T T T
5 10 15 i) 25 i)
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn Me OH OH
Peak RetTime Type Width Area Height Area
# Twinl fminl wAU  *= Twal 1 %
A | === | mmmmmm o I I I |
1 21.036 BV 0.5132 3400.93555 101.50028 49.4587 COZEt
2 22.423 VB 0.5518 3475.35354 97.02937 50.5413 (+I_)_zg
Totals : 6876.31908 196, 52366

*%% End of Report **%

Instrument 1 10/17/2023 10:32:25 PM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-ZZ\YZNOZ2052.D
Sample Name: HW-12-634

Acg. Operator

Acg. Instrument @ Instranent 1 Location : 8
Injection Date 11/15/2022 11:36:05 PN
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed + 1171572022 11:34:22 PN
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD3\DEF _LC.HM
Last changed ¢ 10/17/2023 10:33:11 PN
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT A, Wavelen gih=Z 30 rm (ZHOU-Z ZNO0T 2057 )
Harm. 7]
175
150 i
126
100+
75
&0
45 E
&
0 S S
T T T T T
5 10 15 i} 25 min
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn Me OH OH
Peak RetTime Type Width Area Height Area
#  Twinl lwin] wal  *3 fwatr 1 % .
-—=-1 - | I I | i
1 21.167 BV 0.4709 4340.50195 140.55257 94.6579 CozEt
2 22.767 VB 0.4975 244.96194 7.5553% 5.3421 (+)_zg

Totals : 4565.46330  145.11145

*%% End of Report *#%%

Instrument 1 10/17/2023 10:33:14 PM

Page 1 of L1
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Data File C:\USERS'PUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2023VYZHO0S5564  18-51-45.D
Gample Name: HW-12-52A+7-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date : 11/28/2023 6:51:45 PM Inj : Y
Inj Volume : No inj
Acg. Method : C:\USERS\PUBLICYDOCUMENTSY CHEMSTATIONY 1\METHODS \def LC1.HM
Last changed : 11/28/2023 6:48:1% PM by SVSTEM

imwodified after loading)
Analysis Method : C:W\USER3YPUBLICADOCUMENTSCHEMSTATION, INMETHODS \def _LCL.H

Last changed i 11/29/2023 11:05:26 AM by SYSTEN
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 95/5, 0.8 nl/min, 30 of, 230 mm

Additional Info @ Peaki(s) manually integrated

AT &, Wavdength=230 nm (G105 ERSP UB LICTO0C LWMENT SUC HEMS T AT 10 M TYORT AG 023w ZH005504 18-51-45.0)
Harmn.
300
260
2004
150 2 &
kA
100 o
504
o]
T T T T T T
] 1 15 0 25 30 mir}
Area Percent Report
Sorted By : Signal
Mulriplier = 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)
Do not use Maltiplier & Dilution Factor with ISTDs
OH _OH
Sigmal 1: VD1 A4, Wawvelength=230 nn
Pealk RetTime Type Width Area Height irea Me CO,Et
# [umin] [min]  [wAU+s] [mATT] % (+-)-2h
| [ 1 - 1 |
1 24.578 BV 1.4839 1.05224ed 111.00722  49.4465
2 25.000 VE 1.3391 1.07550e4 1253.858742 50.5535
HPLClzeO II 11/23/2023 11:05:30 AM SYSTEM Page 1 of 2

S77

Data File C:\USERS\PUBLICYDOCUMENTSYCHEMSTATIONY L\DATA\Z0Z3VYZHOO5565 19-26-57.D0
Sample MName: HW-12-524

Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date : 11/28/2023 7:26:57 PH Inj : Y
Inj Volume : No inj
Acg. Method : C:\USERS\FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS, def LC1.HM
Last changed : 11/28/2023 6:48:19 PM by SVSTEM

imodified after loading)
Analysis Method : C:A\USERIYPUBLIC,DOCUMENTSY CHEMSTATIONY INMETHODS \ def_LC1. M

Last changed i 1172972023 11:06:40 AN by SYSTEN
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 95/5, 0.8 nl/min, 30 of, 230 m

additional Info @ Peak(s) manually integrated

AVOT 7, Waveength=230 nm (G105 ER S UB LICTOOC LWENT SUC HEMS TAT 10 M TYOAT A2 023w ZH005565 19-20-67 0)
Harm
200
7004
600 -
500 =
400
300 4
200 4
100 4
z
0 3
| R S |
-100
T T T T T T
] 1 13 20 25 30 mirf
Area Percent Report
Sorted By : Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
OH __OH
Signal 1: VWDl A&, Wawvelength=230 nn
",
Peak RetTime Type WUidth Area Height Area Me COZEt
# [min] [min]  [mAU+s] [mATT] 5 (+)-2h
S| [ 1 - ! |
1 25.224 BV E 1.2266 1771.88013 22.62739 4.9326
2 27.587 VE R 1.3056 3.41502e4 402.61203 95.0674
HPLC1260 IT 1172972023 1l:06:46 AM SYSTEM Page 1 of 2
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Data File D:\USERS'CHEM3TATIONY L\DATA\ZHOUZ02Z\YZ3005839 20-17-56.D
Gample Name: HW-12-86A+/-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 12/6/2022 8:17:56 PH Inj : Y

Inj Volume : No inj
C:\USERS\FUBLICY\DOCUMENTSY CHEMSTATION 1\ METHOD S 18n-1-558. 1
12/6/2022 8:1A:54 PM by 3VSTEM
imwodified after loading)
C:\UsershPubliciDocunentshChenitariont i\ Nethodsdef_LC. M
10/17/2023 10:49:33 AM by SYSTEM
imodified after loading)
: A3-H, n-Hexane/i-FrOH = 90410, 0.8 nl/min, 30 of, 230 nm

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

“ATDT &, Viavdength=230 nm (OAUE ERSCHERST AT IOV D AT AZHO UZ023. 12005539 20-17-56.0)
Harmn.
300
260
2004
3
=
150 o n
=
=
100 o =
504
o]
i 1 q g 10 12 14 10 i
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
OH _OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
Peak RetTime Type Width Area Height Area COZEt
# [min] [min] [(mAT*s] [wal] Y Me
--=-1 I----1 1 - 1 1 (+/-)-2i
1 13.194 BE 0.3200 2606.14519 127.19192 48.972Z0
Z 16.633 BE 0.4914 2715.56299 §5.98973  51.0280
1260IT 10/17/2023 10:49:36 AM SYSTEN Page 1 of 2

Data File D:\USERS\CHEMSTATION\I1\DATAVZHOUZOZZNYZ3005640 20-38-26.D
Sample MName: HW-12-864

Arg. Operator 1 SYSTEM

Sample Operator : SYSTEM

Acg. Instrument : 126011 Location =
Injection Date 12/6/2022 8:38:28 PH Inj : Y

Inj Volume : No inj
C:\USERS\FUBLIC\DOCUMENTS, CHEMSTATIONY 1\ METHOD S 1sn-1-58 . 1
12/6/2022 8:16:54 PN by 3VSTEM

imodified after loading)
C:\UsersiPubliciDocunentshChenitariont l\Methodsdef_LC. M
10/17/2023 10:50:22 AM by SYSTEM

imodified after loading)

: A3-H, n-Hexane/i-FrOH = 90410, 0.8 ul/min, 30 of, 230 nm

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

additional Info @ Peak(s) manually integrated

TATDT 7, Waveength=230 nm (O30S ERSCHEST AT IO D AT AZHO UZ023\T2005540 20-38-28.0)
Harm
400
350 4
.
3004 g
=
60
00
150
100 4
&
&0 B
] J\
50
i 1 q g 10 12 14 10 i
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
OH _OH
Signal 1: VWD1 &, Wawelehgth=230 nn
,
Feak RetTime Type Width Area Height Area CO?Et
# [win] [min] [mAT*=] [waAl] % Me
--=-1 I----1 ! - 1 1 :
1 13.226 BE 0.3164 922.83313 44.96306 10.1345 (+)-2|
Z 16.607 BE 0.52558 5138.02637 239.57434 §9.3152
1260IT 10/17/2023 10:50:25 AM STSTEN Page 1 of 2
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Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2022VYZHOO02749 10-18-57.0
Jample Name: HW-12-56B+7-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date 11/8/2022 10:18:58 AM Inj : Y

Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
11/8/2022 10:03:25 AW by SVSTEM

imwodified after loading)

Analysis Method : C:W\USER3YPUBLICADOCUMENTSCHEMSTATIONY INMETHODS \def_LCL.H
Last changed 11/29/2023 9:59:56 FM by SVSTEM

imodified after loading)

1B, Hexane/i-Pr0H = 90/10, 0.8uL/min, 30 of, 230 no

Acg. Method
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

AT &, Wavdength=230 nm (G105 ERSP UB LICTO0C LWMENT SUC HEMS T AT 10 M TYOAT A 022w ZH00748 10-18-57.0)
Harmn. o
120 N
k3 G
100 4 =] =
80 N
60
40 ]
20
04
kg T T T T T T
i 4 ] # 10 12
Area Percent Report
Sorted By : Signal
Maltiplier i} 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
Sigmal l: VWD1 A4, Wawvelength=230 nn
Peak RetTime Type Width Area Height drea
#  [min) [min]  [mAU+*3] [mAlT] 5 OH _OH
=i, - | |:= | |
1 10,487 BB 0.2155 1166,01672 B82.20872 50.6514
Z 11.741 BB 0,2330 1136.02637 74.0403Z 49,3486 F CO,Et
Totals : 2302.04309 156.24911 (+I')'2]
**%% End of Report *%#
HPLClzeO II 11/23/2023 10:00:02 FM SYSTEM Page 1 of 1

S84

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY L\DATA\Z0Z2ZVYZHOO2750 10-42-31.D
Sauple MName: HW-12-56B

Arg. Operator 1 SYSTEM

Sample Operator : SYSTEM

Acg. Instrument : HPLC1260 IT Location 1

Injection Date 11/8/2022 10:42:32 AM Inj : Y

Inj Volume : No inj
Acg. Method C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M

Last changed 11/8/2022 10:03:25 AW by SVSTEM

imodified after loading)

Analysis Method : C:W\USERIYPUBLIC,DOCUMENTSY CHEMSTATION, INMETHODS \ def_LC1. M

Last changed 11/29/2023 9:50:01 FM by SYSTEM
imodified after loading)
Sample Info 1B, Hexane/i-PrOH = 90/10, 0.8uL/min, 30 of, 230 nn

additional Info @ Peak(s) manually integrated

AVOT 7, Wavaength=230 nm (G105 ER S UB LICTOOC LWENT SUC HEMS TAT 10 M TYOAT A2 022 ZH00750 10-62-31.0)
Harmn. 4
00
500 3
400
&
300 4 =
200 4
100 3 =
2
04 =
00 T T T T T T
i 4 ] # 10 12 i
Area Percent Reportc
Sorted By : #ignal
Maltiplier H 1.0000
Dilution H 1. 0000
Do not use Mulriplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 A&, Wawvelength=230 nn
Peak RetTime Type Width Area Height drea
#  [uin) [min]  [mAU%s] [mAl] 4 OH _OH
=i, | | | |:= | |
1 10,187 VB R 0.2271 2805,53760 166.94836 69.4030 “,
Z 11.499 BE  0.2315 332.54401  21.98408 L0.5870 F CO,Et
Totals : 3135.0B8160 208.93246 (+)'21
*%% End of Report *%#
HPLC1260 IT 1172972023 9:50:05 PN STSTEM Page L of 1




arz |
299z |
o8z’ L
zealz
6r6L 7
966.°7
LoLe'z
zlzez
0ZL6'Z
€8Z6'7
BLPEZ
87567
L2967
P62
8600°¢
FOSE'E
5L09'C
g8L9°¢
09£9°¢
SteT oo
1998'¢
65.8°€
£G69'C
9p06' €
629)
9081 b
G861 P
Z9lz p

~

.

Babe L—

TH NMR HW-13-29B in CDCI3

== =p0¢

J

o0k
= Fioz

%w_m_o

R ooy
700}

@mm__‘

[

ff/fjf}r

]r

J

OH _OH
"'CO,Et

2k
H NMR (400 MHz, CDCl3)

Cl

t

= Fioz
1660

f

[

-nh 60

4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5

1 (ppm)

4.5

8.5 8.0 15 0 6.5 6.0 25 5.0

9.0

S85



54 ) =T =00 O M
Tr= I~ NI ™NO o N .= w [re] L'}
[Te} [Ts] O~ 0 e b Pl = F= =
~ [Te] 00 NN — I~ I~ <
— — e w w =t o~ e
| | NEONL Y ~ | | |
13C NMR HW-13-29B in CDCI3
CI\©/\01(OH
"'CO,Et
2k
3C NMR (100 MHz, CDCl3)
I
]
I
I 1
I
|
S LT i iy
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

1 (ppm)

S86




Data File C:\CHEM32)1\DATANZHOU-Z22)\TZNOZ2314.D
Jample Name: HW-13-29B+7-

Acg. Operator :
Acg. Instrument

Instrunent 1 Location : =
Injection Date 1/4/2023 3:46:49 AN
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 1/4/2023 3:44:39 Al
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3% DEF_LC.M
Last changed i 11/30/2023 B:56:32 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0OH = 290/10, 0.3 mL/min, 30 o, 230 mm
P elen gth=2 30 i (ZHOU-ETWZNOT 7318 )
Harm. 7|
200
s -|
@
E o
=+ g
= -
=
400 -
200 4
o
T T T T T T T T T
3 4 [ ] 10 12 14 18 18 min
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A, Wavelength-230 nm OH _OH
Peak RetTime Type Width Area Height Area
# Twinl fminl wAU  *= Twal 1 %
A [QE " | | I CO,Et
1 14.325 BE 0.3834 1.10519e4 445.85185 49.8610
2 16.242 BE  0.4294 1.11136ed  403.14338 50.1390 (+/-)-2k
Totals : 2.zl655ed 851.96022

*%% End of Report **%

Instrument 1 11/30/2023 5:56:36 AM

Fage 1 of 1

S87

Data File C:\CHEM3Z\1\DATA\ZHOU-ZZ\YZNOZ2315.D
Sample Name: HW-13-ZSB

Acg. Operator

Acg. Instrument @ Instranent 1 Location : 8
Injection Date 1/4/2023 4:16:05 AN
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed t 17472023 4:15:23 AN
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Last changed ¢ 10/17/2023 10:25:01 PN
imodified after loading)
Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT velen gih= 230 i (ZHOU-Z W ZNOT 2375 1)
Harm. 7]
700
600 &
so0
400 o
300
200
&
100+ ;
o
T T T T T T T T T
3 4 [ ] 10 12 14 16 18 min
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal l: ¥WD1 A, Wavelength=-230 rm Cl OH OH
Peak RetTime Type Width Area Height Area
# fuwinl lwin] wal  *3 [matr 1 % ‘ry
-l f— I | I CO,Et
1 14.358 BE 0.3654 1571.00635 B6.AZ236 9.5166
2 16.225 BE  0.4290 1.49370ed  542.43024 90.4834 (+)-2k
Totals : 1.55061ed 609.05260

*%% End of Report *#%%

Instrument 1 10/17/2023 10:25:04 PM

Page 1 of L1
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Data File C:%\CHEM32)1\DATA\ZHOU-Z4\FZN0DZ5505.D
Sample Name: HW-17-57+/-

Acd. Operator H

Acg. Instrument Instrunent 1 Location = #2
Injection Date 5/9/2024 8:51:25 AM
Acg. Method 4 CHEM32% 14 METHOD 54 DEF_LC. M
Last changed 5/8/2024 §:50:44 AN
imodified after loading)
Analysis Method \CHEM3Z\ 13\ METHOD SYDEF_LC.M
Last changed i 57972024 9:31:41 AN
imodified after loading)
Sample Info : A3-H, Hexane/iPr0H = 20410, 0.5 nL/ min, 30 o, 254 rm.
T A, i (ZHOU-Z 8 ZNO0T 5805 07
Harm. ]|
a0 -| s
a
500 2
i
&
400 -
i -
o
T T T T T T
i 5 10 15 0 5 3 |
Area Percent Report
Jorted By H Siemal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Sample Amount: H 1.00000 [mgdial] inot used in calec.)
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A4, Wawelength=254 nn
Peak RetTime Tvpe Width Area Heicht Area OH_OH
# [min] [min] wAT *s [§FALS i £
R Aty liseszlsnrnss | | | 1
1 22,180 BY  1.0273 3.4936%4  515.97540 47.6093 MeO,C CO,Et
Z 25.987 VB 0.6152 3.54450ed 731.93768  52.3807
Totals : 7.33825e4  1247,91309 (+/-)-21

*#% End of Report **%

Instrument 1 5/59/2024 9:31:44 AN

Fage 1 of 1

S90

Data File C:%CHEM32\1YDATA\ZHOU-Z4\FENOZ5504.D
Sample Name: HW-17-57

Acdg. Operator H

Acg. Instrument : Instranent 1 Location = #2
Injection Date 5/9/2024 8:14:25 AM
dcg. Method C:%\CHEM32Y 1\METHOD 8\ DEF_LC.M
Last changed 5/8/2024 §:06: 52 AN
imodified after loading)
dnalysis Method : C:\CHEM32\1\METHODS\DEF_LC.I
Last changed i 5/9/2024 9:31:16 AN
imodified after loading)
Sample Info : A3-H, Hexane/iPrOH = 20410, 0.5 nL/ min, 30 o, 254 rm.
TOT A, i (ZHOU-Z 8 ZN0T 5809 0
Harm. 7]
700
00 e
500
400
300
200
100 3
o
T T T T T T
i 5 10 15 20 5 E1] |
Area Percent Report
Sorted By H Sigmal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Sample Amount; H 1.00000  [mgdful] inot used in calec.)

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWDl &, Wawelength=254 nn

Peak RetTime Tvpe Width Area Heidht Area OH_OH
# [win] [nin] wal *s [mAaT i %
mamel lizzszl 1 | | X
1 22.492 BE 1.0638 3635.62256 51.19103 11.8524 ‘
Z 26.037 BB 0.6015 Z.703G0ed SZ2Z.7346Z  85.1476 MeOZC COZEt
Totals : 3.06742e4  573.92565 (+)-21

*%% End of Report *#%%

Instrument 1 5/9/Z024 9:31:Z0 AM Fage 1 of 1
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Data File C:\USERS'PUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2022\YZHO02G18 Z20-41-43.D
Gample Name: HW-12-63B+7-
Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date 11/14/2022 §:41:43 PH Inj : 1
Inj Volume : No inj
Acg. Method C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
Last changed 11/14/2022 8:05:07 PM by SVSTEM
imwodified after loading)
Analysis Method : C:A\USER3YPUBLICADOCUMENTSCHEMSTATIONY INMETHODS \def_LCL.H
Last changed i 1071772023 10:42:41 AM by SYSTEN
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.8 ml/min, 30 of, 230 nm
Additional Info @ Peaki(s) manually integrated
AT &, Wavdength=230 nm (G105 ERSP UB LICTO0C LWMENT SUC HEMS T AT 10 M TYOAT A 022w ZH002818 20-41-43.0)
mal 7]
200 - 2
£ s
n ]
150 4
100 o
50
S W
5 § 75 10 155 13 s P 225 i
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
OH _OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
Pealr RetTime Type Width Area Height irea MeO CO4Et
# [min] [min] [(mAT*s] [wal] Y
- (- | I- | | (+/-)-2m
1 19.5375 BV 0.57153 6360.90137 172.46037 49.8071
Z 21.153 VE 0.5951 £410.17627 1&7.28079 50.1929
HPLClzeO II 1041772023 10:42:46 AM SYSTEM Page 1 of 2

S93

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY L\DATA\Z0ZZVYZHOO2E18 Z1-06-43.D
Sawple MName: HW-12-63B
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 11/14/2022 9:06:43 P Inj : Y
Inj Volume : No inj

Acg. Method
last changed

C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
11/14/2022 8:05:07 PM by SVSTEM

imodified after loading)

C:\USERI Y FUBLIC,DOCUMENTSY CHEMSTATION 1N\METHOD S\ def_LC1. M
1071772023 10:42:41 AM by SYSTEM

imodified after loading)

: A3-H, Hexane/i-Pr0OH = 90410, 0.8 ml/min, 30 of, 230 mm

Analysis Method @
Last changed

Sample Info

additional Info @ Peak(s) manually integrated

AVDT A, Wavaength=230 nm (G105 ER S UB LICTDOC LWENT SUC HEMS AT 10 WA TYOAT A2 022 ZH0038 18 21-00-43 0)
mal 7]
=
b
200
150
100
50
g
o
5 g 75 10 125 15 175 @ 225 il
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
OH OH
Signal 1: VWD1 &, Wawelehgth=230 nn
Peak RetTime Type Uidth Area Height Area MeO ‘CO,Et
# [win] [min] [mAT*=] [waAl] %
----1 I-=--1 | I- | | (+)-2m
1 19.453 BE 0.5670 513.02692 14.18275 6.0063
Z 21.105 BE 0.6060 &028.35330 205.41820 935.9937
HPLC1260 IT 1071772023 10:43:23 AM SYSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATAVZHOU-Z22)\TZNOZZ169.D Data File C:\CHEM3Z\1%DATA\ZHOU-ZZ\YZNOZ22170.D
Sample Name: HW-12-865+7- Sawple Name: HW-12-86
Acg. Operator H Acg. Operator
Acg. Instrument Instrunent 1 Location : 8 Acg. Instrument : Instrunent 1 Location 8
Injection Date 12/5/2022 9:44:16 PH Injection Date 12/5/2022 10:24:58 PM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed 12/5/2022 9:43:45 PH Laszt changed + 127572022 10:24:08 PM
imodified after loading) imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)L\METHOD 33DEF_LC.M Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Last changed ¢ 10/17/2023 10:35:13 PO Last changed i 10/17/2023 10:39:39 PN
fnodified after loading) inodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw Sample Info : IB, Hexane/i-Pr0H = 95/5, 0.8 wl/min, 30 o, 230 nm
P elen gth=2 30 i (2RO U-ETWZNOT 709 ) AT velen gih= 230 i (ZHOU-Z W ZNOT 2170 )
Harm. ] Harm. 7]
700
250
600 s
£
i - H#
g e so0
g 5
150 T 4n0
300
100
200
50+
100+ E
8
Dy, o
T T T T T T T T T T T T T T
H 10 15 0 P 20 35 i 5 10 15 0 i 0 35 |
irea Percent Report Area Percent Report
dorted By H Himmal dorted By H Aimmal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn Aigmal 1: VWD1 &, Wawvelength=230 nn
3 MeO OH _OH k MeO OH OH
Peak RetTime Type Width Area Height Area Peak RetTime Type Width Area Height Area
# Twin fminl wAU  *= [oalr 1 % # fuwinl lwin] wal  *3 [matr 1 % |
A | === | mmmmmmm I I | -—=-1 - | I I | ‘s
1 33.080 BV 0.6963 7529.39307 162.53297 48.7565 CozEt 1 32.651 BV 0.7691 Z.80345e4 512.62573  94.5243 CozEt
2 34.759 VE 0.7740 7913.44580 154.42337 51.2435 (+I')'2n 2 35.234 VB 0.7861 1624.01208 31.21306 5.4757 (+)_2n
Totals : 1.54426ed 316.95634 Totals : 2.96566ed 543.83579
*%% End of Report **% *%% End of Report *#%%
Instrument 1 10/17/2023 10:36:31 PM Fage 1 of 1 Instrument 1 10/17/2023 10:39:42 PM Page 1 of 1
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Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2022)YZHO03090

Gample Name: HW-12-100B+/-

17-00-20.D

Acg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info :

SYSTEN
SYSTEN
HPLClzZe0 IT Location i 1
12/20/2022 5:00:20 PM Inj : Y

Inj Volume :

Ho inj

C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM

12/20/2022 3:36:44 PM by SVSTEM
imwodified after loading)

C:ZUSER3 Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M

10/17/2023 10:56:22 AM by SYSTEM
imodified after loading)

Peak(s) manually integrated

: AS-H, Hexane/i-PrOH = 90/10, 0.5 ml/min, 30 of, 230 o

AT &, Wavdength=230 nm (G105 ERSP UB LICTD0C LWMENT SUC HEMS T AT 10 M TYOAT A2 022 ZH003080 17-00-20.0)
Harm,
1400
1200 F
= =
1000 4 n
800
600 -
400 4
200
o]
200 -]
T T T T T T T T T
2 4 L] g 10 12 14 18 13 min
Area Percent Report
Sorted By Signal
Mulriplier : 1.0000 OH _OH
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
CO,Et
Sigmal 1: VWD1 A&, Wawelength=230 nm
(+1)-20
Peak RetTime Type Width Area Height Area
# [min] [min] [(mAT*s] [wal] Y
--=-1 I----1 1 - 1 1
1 13.175 BE 0.4632 Z.73494ed 918.358074 49.3684
Z 15.841 BE 0.4505 2.80491ed 965.34302 S0.6316
HPLClzeO II 1041772023 10:56:26 AM SYSTEM Page 1 of 2

S99

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY I\DATA\Z0ZZVYZHOO3092 18-42-40.D
Sawple MName: HW-12-100B
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 12/20/2022 6:42:40 PH Inj : Y
Inj Volume : No inj

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

Addditional Info :

C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M

12/20/2022 6:41:56 PM by SVSTEM
imodified after loading)

C:\USERI Y PUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M

1071772023 10:57:18 AM by SYSTEM
imodified after loading)

Peak(s) manually integrated

: AS-H, Hexane/i-PrOH = 90,10, 0.5 ml/min, 30 of, 230 o

VDT 7, Wavaength=230 nm (G105 ERSW UB LICTOOC LWENT SUC HEMS TAT 10 M TYOAT A2 022 ZH003092 18-62-40 0)
Harm
3500 5
3000 5
&
]
2500 4
2000 o
1500 o
1000
500
o
g
]
0 £
+300 T T T T T T T T T
2 4 L] g 10 12 14 18 18 min
Area Percent Report
Sorted By Fignal
Multiplier : 1.0000 OH _OH
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs X
‘
CO,Et
Signal 1: VWD1 &, Wawelehgth=230 nn
(*)-20
Feak RetTime Type Width Area Height Area
# [win] [min] [mAT*=] [waAl] %
--=-1 I----1 ! - 1 1
1 13.055 V¥ R 0.4646 5408.42335 172.75548 6.6342
Z 15.621 VE 0.5206 7.55050e4 2302.19604 935.3158
HPLC1260 IT 1071772023 10:57:29 AM SYSTEM Page 1 of 2
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Data File D:\USERS'CHEM3TATIONY L\DATA\ZHOUZ02Z\YZ3006114 19-22-43.D
Gample Name: HW-13-37+/-

Acg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
Last changed

SYSTEN

SYSTEN

126011 Location i =
1/9/2023 7:22:43 PH Inj : Y

Inj Voluwe : Mo inj
C:\Users‘Public\DocunentsyChenStation'1\Methods\def LC.H
1/9/2023 7:07:57 PH by $YSTEN

imwodified after loading)
C:\UsershPubliciDocunentshChenitariont 1\ Nethodsdef_LC. M
10/17/2023 10:51:55 AM by SYSTEM

imodified after loading)

1B, n-Hexane/i-Pr0H = 50/10, 0.8 ml/min, 30 of, Z30 nm

Analysis Method @
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

Data File D:\USERS\CHEMSTATION\I1\DATAVZHOUZOZZZYZ3006115 19-47-36.D
Sample MName: HW-13-37
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 1/9/2023 7:47:36 PH Inj Y
Inj Volume : No inj

Acg. Method
last changed

C:\Users‘Fublic\DocunentssChemStation' 1\Methods\def LC.H
1/9/2023 7:07:57 PM by 3F¥STEN

ATOT & Wavdength=z 30 nm (0:05 ERS-HEMS T AT [ON D AT AZHO U202 123006 114 19-12-92.0)
Harm.
3000 5
2500 4
2000
5
@ o
1500 - = =
1000
500
o]
T T T T T T T T
25 4 5 10 12.5 15 17.5 20 mirf
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
OH OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
Peak RetTime Type Width Area Height Area COZEt
# [min] [min] [mal+s] [wal] Y +I- _2
-1 I- 1 - 1 1 ( ) p
1 15.070 BV 0.3706 3.05775e4 1231.83813 49.7137
Z 17.973 VE 0.4277 3.09223e4 1034.37146 50.2303
1260IT 10/17/2023 10:52:25 AM SYSTEN Page 1 of 2

imodified after loading)
Analysis Method @
Last changed 10/17/2023 10:51:55 AM by SYSTEM
imodified after loading)
1B, n-Hexane/i-Pr0H = 90410, 0.5 nl/min, 30 of

Sample Info

additional Info @ Peak(s) manually integrated

C:\UsersiPubliciDocunentshChenitariont l\Methodsdef_LC. M

, 230 nm

TATDT 7, Wavaength=230 nm (O30S ERSCHEST AT IO AT AZHO UZ022VT2000 115 18-7-36.0)
Harm
3000 §
3
2500 4 =
2000
1500
1000 -
400 §
T T T T T T T T
25 5 15 10 12.5 15 17.5 20 mirf
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
OH OH
Signal 1: VWD1 &, Wawelehgth=230 nn
-,
Feak RetTime Type Uidth Area Height Area COZEt
# [win] [min] [mAT*=] [waAl] %
+)-
-1 I----1 ! - 1 1 ( )2p
1 14.501 BV 0.4165 £.33097e4 Z22397.26587 G4.3360
Z 17.8038 VE 0.4372 1.17143e4 400. 56366 15.6140
1260IT 10/17/2023 10:52:00 AM STSTEN Page 1 of 2
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Data File C:\USERSYPUBLICH\DOCUMENTS)CHEMSTATION 1\DATAY2022\¥ZHO02524 14-08-21.1
Sample Name: HW-12-64C 3M+/-

Acg. Operator 1 SYRTEM
Sample Operator : 3VSTEM
Acrg. Instrument : HPLCIZ60 IT Location : 1
Injection Date @ 11/15/2022 2:08:21 PM Inj : a8

Inj Volume : No inj
sVUSERS\PUBLIC,DOCUMENTS Y CHEMSTATION INMETHODS Vv def_LCL. M
11/15/2022 1:49:03 PM by SVSTEM
imwodified after loading)
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
10/16/2023 8:53:54 PM by SVSTEM
imwodified after loading)
1 AS-H, Hexane/1i-Pr0OH = 90/10, 0.5 wml/min, 30 of, 230 nm

Arg. Method
Last changed

Analysis Method :
Last changed

Sample Info

Additional Info : Peak(s) manually integrated

WATDT A, Waudzngth=230 rm (W05 EREW UB LIC\OOCLMENT SV HETS TATIORTTOAT AG D22 ZHO0Z824 T408-21.0)
MNarm. —
2000
1500 4 =
It &
E
1000 o
500
" /\J\_A_A_/;
T T T T T T
H 4 5 3 10 12 i
Area Percent Report
Sorted By Signal o0._0
Multiplier 1.0000
Dilution : 1.0000 CO,Et
Do not use Multiplier & Dilution Factor with ISTDs 2
Sigmal 1: VWD1 A4, Wawelength=230 nn
Peak RetTime Type Width  Area Height  Area (+/-)-3a
#  [uin] [min]  [mAU¥s] [1A0] E
! I-=-=1 I - I I
1 9.268 BY R 0.2125 1.71476e4 1216.52476 50.7852
2 10.471 VB 0.2456 1.66107e4 1055.36694 49.2043
HPLC1Z60 IT 10/16/2023 8:54:04 PM SYSTEM Page 1 of 2

Data File C:%CHEM32\1YDATA\ZHOU-Z2\FENOZ2696.D
Sample Name: HW-14-34 3M'

Acdg. Operator H

Acg. Instrument : Instranent 1

Injection Date 3/22/2023 8:46:31 AM

dcg. Method C:%\CHEM32Y 1\METHOD 8\ DEF_LC.M

Last changed 3/22/2023 §:34:55 AM
imodified after loading)

dnalysis Method : C:\CHEM32\1\METHODS\DEF_LC.I

Location : =

*+% End of Report *#%%

Instrument 1 10/18/2023 4:00: 52 AM

Page 1 of L

Last changed i 1071872023 4:00:41 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0OH = 90710, 0.3 ml/min, 30 of, 230 rm
TOT A, T (ZHOU-Z TV ZN0T 7595 0
Harm. 7]
700
00 o
2
¥
@
500
400
300
200
100+ -
o
T T T T T
i z 4 & 8 10 in|
Area Percent Report
Sorted By H Sigmal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=230 nm 0 o)
Peak RetTime Type Width Area Height Area “‘COzEt
#  Twinl fwin] wal  *3 fwatr 1 %
-—=-1 - | I I |
1 9.463 VE 0.2093 7061.64645 523.32916 96.4330
Z 10.701 BE 0.2273 257.40836 17.46237 3.5170
Totals : 7319.05484 540.79154 '
(+)-3a
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Data File C:\CHEM32)1\DATAVZHOU-Z22)\TZNOZZ666.D
Jample Name: HW-13-384+7-

Acg. Operator :
Acg. Instrument
Injection Date
Aog. Method
Lazt changed

Instrunent 1

3/18/2023 4:50:21 AM
ACHEM3ZY 13 METHOD SYDEF_LC. M
3/15/2023 4:49:11 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3%DEF_LC.M

Location : =

Last changed i 10/17/2023 8:47:42 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.8 mL/min, 30 o, 230nm
P elen gth=2 30 i (2RO U-E W ZNOT 2600 )
Harm. 7]
1750
1500 -
2
1260 2
@
=
1000 I
750
s |
250
o
T T T T T
2z 4 ] g 10 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: : 1.0000 0._0O
Use Multiplier & Dilution Factor with ISTDs
CO,Et
Sigmal 1: VWD1 A4, Wawelength=230 nn
Peak RetTime Type Width Area Height Area
# Twinl fminl wAU  *= Twal 1 %
A [ e I I Me
1 &.604 BE 0.2026 1.51038e4 1173.28320 49.4957 (+l_)_3b
2 9.91% BV 0.2419 1.54116e4 1002.69934 50.5043
Totals : 3.0515ded  Z175.96254

*%% End of Report **%

Instrument 1 10/17/2023 §:47:46 AM

Fage 1 of 1

S108

Data File C:\CHEM3Z\1%DATA\ZHOU-ZZ\YZNOZ2637.D
Sample Name: HW-14-85B 5M'

Acg. Operator

Acg. Instrument :

Injection Date 3/22/2023 9:09:22 AW

Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT

Last changed t3/22/2023 9:06:42 AM
imodified after loading)

Analvsis Method : C:i\CHEN3ZY1\METHOD 3\DEF _LC.HM

Instrunent 1

Location : =

Last changed i 10/17/2023 §:49:46 AM
imodified after loading)
Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT velen gih= 230 i (2RO Z W ZNOT 2607 )
Harm.
1400 o
1200 o
1000 - ©
g
=
200+
600
400
200 -
53
o
o
T T T T T
2 4 [ g 10 i
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: : 1.0000 (o) O
Use Multiplier & Dilution Factor with ISTDs
'CO,Et
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area
#  Twinl lwin] wal  *3 fwatr 1 %
-—=-1 - | I I |
1 38.0486 WV 0.1858 1.08113e4  856.56145 92.0598 (+)-3b' Me
2 9.134 ¥V 0.2106 932.47943 66. 907458 7.9402
Tortals 1.17436ed 953.766383

*%% End of Report *#%%

Instrument 1 10/17/2023 §:49:50 AM

Page 1 of L1
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Data File C:\CHEM32) 1I\DATANZHOU-Z22V\YZHOOS5562 17-30-03.D Data File C:\CHEM3Z\1\DATA\ZHOU-Z3\YZNOZ23214.D
Sample Name: HW-14-675+7- Sauple Name: HW-14-73B 5N
Acg. Operator SYSTEN Acg. Operator
Acg. Instrument HPLClze0 II Location : Wial 1 Acg. Instrument @ Instrunent 1 Location : 8
Injection Date : 11/28/2023 5:30:03 PM Injection Date : 5/30/2Z023 4:58:20 AM
Inj Volume : No inj Acg. Method : C:\CHEM32)\1\METHOD 5\DEF_LC.HM
Acg. Method AUSERSYPUELICYDOCUMENTSY CHEMSTATIONY 1\ METHODS def_LCL. M Last changed : 5/30/2023 4:57:54 AM
Last changed 11/28/2023 5:27:19 PM by SVSTEM imodified after loading)
fmodified after loading) Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Analysis Method : C:\CHEIN3Z)1\METHOD 3% DEF_LC.M Last changed i 1071772023 §:56:26 AM
Last changed 1173042023 §:55:34 AM (nodified after loading)
imodified after loading) Sample Info : AS-H, Hexane/1i-Pr0H = 90710, 0.8 wml/min, 30 of, 230 rm
AT A, Wavelength=1 30 nm (ZHO -2 2 W A0 3862 1 7-30-0 11)
Harm. 7]
AT A, Wavelen gih=2 30 rm (ZHOU-E3W ZN0T 7218 )
Harm. 7|
s -|
800
400 -
8
300 600 4 3
= 2
i - -
1004
w0
o M S
T T T T T T L) —
o 2 L - 8 n 12 |
T T T T T T
2 4 [ g 0 12
Area Percent Report
Area Percent Report
Jorted By : Giemal ==
Mulriplier: 3 1.0000
Dilution: H 1.0000 dorted By H Aimmal
Use Multiplier & Dilution Factor with ISTDs Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl &, Wavelength=230 nn (o) o) O O
Peak RetTime Type Width Area Height Area Aigmal 1: VWD1 &, Wawvelength=230 nn
# lwin fwinl  mdl#a] THAIT % CO,Et 'CO,EL
- e | | | | Peak RetTime Type Width Area Height Area
1 9.23% BB 0.2119 3275,86230 240.48276 50.0812 # Tuinl minl wdT s [§'7:\LY 1 %
2 10,502 EB 0.2191 3265,23950 230.762592 49.91688 sl iz ==l | | | |
1 9.333 BV 0.1972 7633.75906 603.07947 99.1347
Totals : 6541.10181 471.245658 E 2 11.184 VB 0.3151 66, 63427 3.07384 0.8653
(+/-)-3¢c Totals : 7700, 42333 606.15831 (+)-3c’
**%% End of Report *%#
*%% End of Report *#%%
Instrument 1 11/30/2023 5:53:44 AM Fage 1 of 1 Instrument 1 10/17/2023 §:58:36 M Page 1 of 1
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Data File C:%\CHEM32)1\DATA\ZHOU-ZZ\¥ZHOOS556 15-34-07.D
Sample Name: HW-13-93B +/-

Acg. Operator : SYSTEM

Acg. Instrument : HPLC1ZE0 IT Location

Injection Date @ 1172872023 3:34:058 PM

Inj Volume
$\USERSYPUBLICA\DOCUMENTS S CHEMSTATION 1\ METHOD 3 def  LCL.H

Aco. Method

Last changed i 1172843023 3:17:25 PM by SVSTEM
imodified after loading)

Analysiz Method : C:%\CHENM32)1\METHOD $4DEF_LC.M

Last changed i 1173072023 B:07:56 AM
wodified after loading)
*va’frws_l—[_mw_(m walengih=2 30 nm 5 507 1)
Harm. 7]
200
2
600 - n
400+ Z
b
200
o
T T T T T
2 4 [ ] 14
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VD1 A4, Wavelength=2Z30 nn O
Peak RetTime Type Width Area Height Area
# Tuwin fminl [mAl*s] [wal] 5 COZEt
A | === | mmmmmm - I I
1 11.453 BV 0.3069 1.20354ed 602.91223 43.0585
2 13.474 VB 0.6067 1.30079e4 327.30435 51.9415
Totals : 2.50433ed 930.21658
(+/-)-3d

*%% End of Report **%

Instrument 1 11/30/2023 §:08:17 AM

Fage 1 of 1

Data File C:\U3ERSYPUBLICYDOCUMENTSYCHEM3TATIONY I\DATAYZ023YYEHOO4526 14-10-05.D0
Sample MName: HW-14-765M

Acg. Operator 1 SYSTEM

sample Operator : SYSTEM

Acg. Instrument : HFLC1Z60 1T Location :

Injection Date : 6/5/2023 Z:10:08 PM Inj :

Injy Volume : No inj
dcg. Method : C:\USER3\PUBLIC\DOCUMENTSY CHEMSTATION 1\METHOD S\ def LC1.M
Last changed : 6/5/2023 1:48:31 PM by 3¥STEM

imodified after loading)

dnalysis Method : C:\USER3\PUELIC\DOCUMENTSYCHEMSTATIONY 1N\METHODS\def LC1.M

Last changed 1 1172872023 9:29:35 PM by SVSTEM
imodified after loading)

sample Info i AN-H, Hexane/si-FrOH = 90710, 0.8 mL/min, 30 of, 230 nm

Additional Info : Peak({s) mamually integrated

ATDT #, Viudength=2 30 m (G5 ERS P UB LIV G LRENT 545 HERAS TAT 10 TWOAT FZHO09326 19-10-08 0)
Narm, ]
3500 3 -
3000 3 =
2500 4
2000 3
1500
1000
=
500 3 3
¥ =
-500 4
T T T T T T
i 4 5 ] 12 14
Area Percent Report
Sorted By H Sigmal
Maltiplier H 1, 0000
Dilution H 1.0000
Sample Amount: : 1.00000 [ng/ul] (oot used in cale. )
Do not use Multiplier & Dilution Factor with ISTDs
0. _0O
Signal 1: VWD1 &, Wawelehgth=230 nn
- 1CO,Et
Peak RetTime Type Width Area Height Area 2
# [min] [min] [mal*s] [wal] %
-—--1 [===-1 | I- | |
1 11.389 V¥ R 0.3307 4.77353ed4d 2337.02051 79.8645
2 13.496 BE 0.5935 1.20351ed 316.75545 20.1355
+)-3d"
Totals @ 5.97704ed  Z653.77596 ( )3d
*%% End of Report *##%
HPLC1Z260 IT 11/29/2023 9:29:43 PN 3YSTEM Page 1 of 1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ2942.D
Jample Name: HW-14-41B 3M+s-

Acg. Operator :
Acg. Instrument Instrunent 1 Location : 8
Injection Date 4/22/2023 9:08:35 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 4/22/2023 9:05:11 MM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)L\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:15:12 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.ZwL/min, 30 oC, 230 nm
P elen gth=2 30 i (2RO U-EWZNOT 7997 )
Harm,
000 @
g
E =
5
2500 4 =
0 o
1500 -
1000+
00 -
o
T T T T T T
3 4 & g 10 12_rmin)
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn O O
Peak RetTime Type Width Area Height Area CO Et
# Twin fminl wAU  *= [oalr 1 % 2
A | === | mmmmmm - I I | Me
1 9.236 BE 0.2377 4.03326e4 27353.45776 48.1167
2 10.673 BE 0.23808 4.34900e4 2474.20898 51.8333
(+1-)-3e
Totals : §.362zped  5207.66675

*%% End of Report **%

Instrument 1 10/17/2023 9:15:16 AM

Fage 1 of 1

Data File C:\CHEM3Z\1\DATA\ZHOU-Z3\YZNOZ2973.D
Sample MName: HW-14-41B SH'

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

Laszt changed H

Instrunent 1

4/26/2023 3:50:09 AM
C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
4/26/2023 3:46:00 MM
imodified after loading)
C:\CHENM3ZY LVMETHOD 33DEF_LC. M
1071772023 9:16:21 AN
imodified after loading)
4%-H, Hexane/i-Pr0OH = 20/10,

adnalvsisz Method :
Last changed E

Sample Info H 0.8 ml/min,

Location : =

30 of, 230 mu

*%% End of Report *#%%

Instrument 1 10/17/2023 9:16:29 M

AT velen gih= 230 i (ZHOU-E W ZNOT 2073 )
Harm. 7]
1000
&00 2
]
600+
400
00+
2
=
i =
T T T T T T
3 4 [ g 10 12_rmin
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn O O
Peak RetTime Type Width Area Height Area “‘COzEt
#  Twinl lwin] wal  *3 fwatr 1 %
-—=-1 - | I I | Me
1 9.803 BV 0.1935 9239.00485 723.36456 99.1312
2 11.034 VB 0.2306 6. 27379 5.0754z2 0.318& (+)_3e'
Totals : 9315.27867 726.44235

Page 1 of L1
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Data File C:\CHEM32)1\DATAVZHOU-23\TZNOZ2940.D
Jample Name: HW-14-3db 3M+s-

Acg. Operator :
Acg. Instrument
Injection Date
Aog. Method
Lazt changed

Instrunent 1

4/22/2023 8:40:11 AM
ACHEM3ZY 13 METHOD SYDEF_LC. M
4/22/2023 5:35:28 MM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)L\METHOD 3% DEF_LC.M

Location : =

Last changed i 10/17/2023 9:24:39 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.ZwL/min, 30 oC, 230 nm
VO A, Wavelengih=230 nm (ZR0 U2 TW2H0T 7330 7
Harm. ]
1400 o
1200 =
7
1000 - =
&00
600 -|
40 -
200
5 S . PN
T T T T T
3 4 [ ] 10 i
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
0. _0
Sigmal 1: VWD1 A4, Wawelength=230 nn
Peak RetTime Type Width Area Height Area CO,Et
# Twinl fminl wAU  *= Twal 1 %
AN [QE | | I Et
1 7.606 VE 0.1526 1.14103e4 1160.53186 49.8726
2 9,170 WV 0.1903 1.14687e4  940.75964 50.1274 (+/-)-3f
Totals : 2.26790ed  Z101.29150

*%% End of Report **%

Instrument 1 10/17/2023 9:24:42 AM

Fage 1 of 1

S121

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ2947.D
Sample MName: HW-14-324 5N

Acg. Operator

Acg. Instrument : Instranent 1 Location :
Injection Date 4/23/2023 1:27:16 AW
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed + 472372023 1l:16:53 AM
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF LC.HM
Last changed i 171272024 3:53:05 AM
imodified after loading)
Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT A, Wavelen gih=2 30 rm (ZHOU-E3 ZNO0T 3547 )
Harm. 7|
800
o0 a
~
400
w0
%JLLM :
o
T T T T T
2 4 [ g 10 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
o0._0O
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area “‘COZEt
#  Twinl lwin] wal  *3 fwatr 1 %
---- ! | I I | Et
1 7.921 WV 0.1605 5609.95291 540.15234 94.2767
2 9.752 WV 0.1929 340.56915 27.16150 5.7233 (+)-3f‘
Tortals 5850, 55206 567.31424

*%% End of Report *#%%

Instrument 1 171272024 3:53:20 AN

Page 1 of L1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ2943.D
Jample Name: HW-14-41C 3M+s-

Acg. Operator

Acg. Instrument Instrunent 1 Location : 8
Injection Date 4/22/2023 9:33:01 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 4/22/2023 9:32:44 MM
imodified after loading)
Analvsiz Method : Ci\CHEIN3Z)L\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:19:47 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.ZwL/min, 30 oC, 230 nm
P elen gth=2 30 i (2RO U-EWZNOT 7597 )
Harm. ]
2500 g
o=
g
i o
1500
1000
500
o
T T T T T T T T
1 z 3 4 5 [ b g |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn o O
Peak RetTime Type Width Area Height Area COZEt
# Twinl fminl wAU  *= Twal 1 %
B | ==mm | mmmmmm = | | | 1 "Bu
1 6.963 WV 0.1572 2.32125e4 2325.45605 49.3297
2 7.808 WV 0.1810 Z.38433e4 20659.13452 S50.6703 (+,_)_39
Totals : 4.70556ed 4394, 59055

*%% End of Report **%

Instrument 1 10/17/2023 9:19: 50 AM FPage 1 of 1

Data File C:\CHEM3Z\1%DATA\ZHOU-Z3\YIZNOZ2974.D
Sample MName: HW-14-41C 5H'
Acg. Operator
Acg. Instrument @ Instranent 1 Location : 8
Injection Date 4/26/2023 4:05:12 AW
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed : 4/26/2023 4:04:48 AM
imodified after loading)
Analvsis Method : C:\CHEIN3ZY1\METHOD 3\DEF _LC.HM
Last changed i 10/17/2023 9:20:58 AM
imodified after loading)
Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT velen gih= 230 i (20T W ZNOT 2574 1)
Harm.
1400 o
1200 o
1000 -
200+ g
2
I
600
400
200
@
e
" @
T T T T T T T
1 z 3 4 5 8 g |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
0._0O
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area “COZEt
#  Twinl lwin] wal  *3 fwatr 1 % n
-1 -1 | I I I Bu
1 7.093 ¥V 0.1444 £612.80273 704.59741 99.4923 .
2 8.808 B 0.1508 33.71329  3.43738  0.5072 (+)-3g
Tortals 6646, 51603 708.03480
*%% End of Report *#%%
Instrument 1 10/17/2023 9:21:04 AM Page 1 of 1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ3196.D
Jample Name: HW-14-704 +/-

Acg. Operator :
Acg. Instrument Instrunent 1 Location : 8
Injection Date 5/26/2023 4:31:55 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/26/2023 4:31:26 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:28:03 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0OH = 290/10, 0.3 mL/min, 30 o, 230 mm
P elen gth=2 30 i (ZHOU-ETWZNOT 719 )
Harm. 7]
1750
1500 -
12604 = *
1000+
750
s |
250
o
T T T T T
2z 4 ] g 10 i
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn o O
Peak RetTime Type Width Area Height Area
#  Twin] fminl whU 7z [wkU 1 3 COzEt
A | === | mmmmmm o I I |
1 9.711 BE 0.2129 1.64655e4 1196.65085 49.5354
Z 10.514 BV 0.2412 1.65743e4 1085.27185 50.1644 OMe
Totals : 3.30399e4  2261.92273 (+/-)-3h

*%% End of Report **%

Instrument 1 10/17/2023 9:23:06 AM

Fage 1 of 1

Data File C:\CHEM3Z\1%DATA\ZHOU-Z3\YZNOZ330Z.D
Sample Name: HW-14-50 5M

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

Laszt changed H

Instrunent 1

6/13/2023 7:49:12 AW
C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
6/13/2023 7:44:25 MM
imodified after loading)
C:\CHEM3ZY LVMETHOD 3YDEF_LC. M
11/30/2023 9:02:06 AM
imodified after loading)
4%-H, Hexane/i-Pr0OH = 20/10,

adnalvsisz Method :
Last changed E

Sample Info H

Location : =

0.8 ul/min,

30 of, 230 mu

DT velen gih=2 30 i (2RO I ZHDT T30 TF

1750

1500

1260 -

1000+

750

s00 -

50

9335

=] >mms

Area Percent Report

dorted By H
Multiplier: 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs

Aimmal

Aigmal 1: VWD1 &, Wawvelength=230 nn

Peak RetTime Type Width Area Height Area
#  Twinl lwin] wal  *3 fwatr 1 %
-—=-1 - | I
1 9.225 WV 0.1976 1.38067e4 1087.73401 83.2211
2 10.105 ¥E 0.2539 2783.67700 175.13556 16.7789
Totals : 1.5590ded  126Z.86957

0._0O

CO,Et
|

OMe
(+)-3h’

*%% End of Report *#%%

Instrument 1 11/30/2023 9:02:11 AM

Page 1 of L1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ2941.D
Gample Name: HW-14-34B 3M+s-

Acg. Operator :
Acg. Instrument
Injection Date
Aog. Method
Lazt changed

Instrunent 1

4/22/2023 8:53:22 AM
ACHEM3ZY 13 METHOD SYDEF_LC. M
4/22/2023 §:52:29 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)L\METHOD 3% DEF_LC.M

Location :

Last changed i 10/17/2023 9:32:09 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.ZwL/min, 30 oC, 230 nm
P elen gth=2 30 i (2RO U-EWZNOT 2047 )
Harm. ]
3000 4 2
=
g
2500 50
0
1500
1000+
500
o fx,_k,_\__
T T T T T
3 4 [ ] 10 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn o O
Peak RetTime Type Width Area Height Area
#  Twin] minl whU  *s  fwAU ] 3 COzEt
A | === | mmmmmmm I I |
1 7.859 WV 0.1994 3.43745e4 2727.70850 43.4090
2 9.430 WV 0.2419 3.66344e4 2403.72900 S51.5910
Totals : 7.10092ed  5131.43750 (+/-)-3i

*%% End of Report **%

Instrument 1 10/17/2023 9:32:12 AM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ3007.D
Sample MName: HW-14-474 5N

Acg. Operator

Acg. Instrument :

Injection Date 5/5/2023 3:58:08 AM

Acg. Method : C:\CHEM32)\1\METHOD 5\DEF_LC.HM

Last changed t 5/5/2023 3:57:05 AM
imodified after loading)

Analvsis Method : C:i\CHEN3ZY1\METHOD 3\DEF _LC.HM

Instrunent 1

Location : =

*%% End of Report *#%%

Instrument 1 10/17/2023 9:34: 51 M

Last changed i 10/17/2023 9:34:49 AM
imodified after loading)
Sample Info : A%-H, Hexane/i-Pr0H = 90710, 0.8 mL/min, 30 o, 230nm
AT velen gih= 230 i (ZHOU-E3 W N0 3007 )
Harm.
1400 o
1200 o
1000 -
g
600 o
600
400
200
&
&
i o
T T T T T
3 4 [ ] I |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn o o
Peak RetTime Type Width Area Height Area “‘CO Et
# fuwinl lwin] wal  *3 [matr 1 % 2
-—=-1 - | I I |
1 7.643 WV 0.1533 7590.19287 750.01425 99.3329
2 9.886 WV 0.2269 47.12951 2.95362 0.6171
Totals 7637.32238  752.96750 (+)-3i"

Page 1 of L1
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Data File C:\CHEM32)1\DATANZHOU-23\TZNOZ3005.D
Sample Name: HW-14-478 SM+s-

Acg. Operator :
Acg. Instrument
Injection Date
Aog. Method
Lazt changed

Instrunent 1

5/5/2023 3:26:16 AM
ACHEM3ZY 13 METHOD SYDEF_LC. M
5/5/2023 3:17:54 AN
imodified after loading)
C:\CHEM3ZY LNMETHOD 33 DEF_LC.M
10/17/2023 9:39:16 AN
imodified after loading)

Location : =

dnalvsis Method :
Last changed E

Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.8 mL/min, 30 o, 230nm
P elen gth=2 30 i (2RO U-EW 20T 3005 )
Harm. 7]
1750
1500 -
1260 =
1000+
750
s |
250
o
T T T T
2 4 [ g i
Area Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
0._0O
Sigmal 1: VWD1 A4, Wawelength=230 nn
Peak RetTime Type Width Area Height Area COZEt
# Twinl fminl wAU  *= Twal 1 %
A | === | mmmmmmm I I I |
1 7.576 WV 0.1639 1.36363e4 1291.87915 49.7430
2 8§.575 WV 0.1891 1.37773e4 1127.55725 50.2570
Totals : 2.74136e4  2419.43640 (+/-)-3j

*%% End of Report **%

Instrument 1 10/17/2023 9:39:19 AM FPage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ23132.D
Sample MName: HW-14-564 5N

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

Laszt changed H

Instrunent 1

5/20/2023 8:16:59 AM
C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
5/20/2023 7:53:15 MM
imodified after loading)
C:\CHEN3ZY LVMETHOD 33DEF_LC.IM
10/17/2023 9:40:56 AM
imodified after loading)

adnalvsisz Method :
Last changed E

Location : =

*%% End of Report *#%%

Instrument 1 10/17/2023 9:41:01 AM

Page 1 of L1

Sample Info : A%-H, Hexane/i-Pr0OH = 20/10, 0.3 ml/min, 30 o, 230 mm
AT velen gih= 230 i (ZHOU-E W ZNOT 7132 )
Harm. 7]
1000
800 T
600+
400
00+
2
o
T T T T
2 4 [ g i
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
0._0O
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Uidth Area Height hrea ‘HCOZEt
#  Twinl lwin] wal  *3 fwatr 1 %
-—=-1 - | I I |
1 7.559 ¥V 0.1608 &269.85477 803.69092 97.7994
2 8.8585 WV 0.3327 186.08423 7.74540 2.2006
Totals §455.96899 611.43632 (+)-3j"
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ3146.D
Sample Name: HW-14-56B 3M+s-

Acg. Operator

Acg. Instrument Instrunent 1 Location : 8
Injection Date 5/21/2023 1:46:25 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/21/2023 1:37:159 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)L\METHOD 3% DEF_LC.M
Last changed i 10/17/2023 9:44:31 AM
imodified after loading)
Sample Info : 0D-H, Hexane/i-Pr0OH = 290/10, 0.3 mL/min, 30 o, 230 mm
VO A, Wavelengih=230 nm (ZR0 U2 TW2H0T 3130 07
Harm. 7]
1000
A
200 T =
=
600
400 -|
200
o
T T T T T
1 3 3 4 5 i

irea Percent Report

dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VWD1 A4, Wawelength=230 nn O o
Peak RetTime Type Width Area Height Area
#  Twin) fminl whU 7z [wkU ] % CO,Et
A | === | mmmmmm - I I I |
1 5.737 WV 0.1143 5301.555340 7859.97021 49.8961
2 6.112 WV 0.1271 5826.03174 737.68420 50.1039
Totals : 1.16279ed  1527.65442

(+/-)-3k

*%% End of Report **%

Instrument 1 10/17/2023 9:44: 35 AM

Fage 1 of 1

S136

Data File C:\CHEM3Z\1%DATA\ZHOU-Z3\YZNOZ3218.D
Sample MName: HW-14-73C 5N

Acg. Operator

Acg. Instrument :

Injection Date 5/30/2023 9:35:19 AW

Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT

Last changed : 5/30/2023 9:35:01 AM
imodified after loading)

Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM

Instrunent 1

Location : =

Last changed i 10/17/2023 9:45:28 AM
imodified after loading)
Sample Info : OD-H, Hexane/i-Pr0OH = 90710, 0.3 ml/min, 30 o, 230 mm
AT A, Wavelen gih=2 30 rm (ZHOU-E3W ZNO0T 7278 )
Harm. 7]
1400 o
2
1200 z
1000 -
200+
600
400
w00
=
o
T T T T T T
1 3 3 4 £ 6 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
o0._0O
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area ‘HCOZEt
#  Twinl lwin] wal  *3 fwatr 1 %
-—=-1 - | I I |
1 5.609 WV 0.1073 5286.52246 1143.56421 95. 4764
2 6.212 ¥V 0.1696 128.19243 11.10791 1.5234
Tortals G414.71489 1154.67212
(+)-3k’

*%% End of Report *#%%

Instrument 1 10/17/2023 9:45:31 AM

Page 1 of L1
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Data File D:\USERS'CHEM3TATIONY L\DATA\ZHOUZ024\YZ3008332 14-49-04.D
Gample Name: HW-17-485M+/-
Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 4/27/2024 2:49:04 PH Inj : Y

Inj Volume : No inj
C:\Users‘Public\DocunentsyChenStation'1\Methods\def LC.H
4/27/2024 2:41:24 PM by 3VSTEM
imwodified after loading)

Analysis Method : C:\Users)PublichDocumentshChemitationyl\Methods\def LC.M
Last changed i 472772024 3:47:20 PM by SYSTEM

imodified after loading)
: A3-H, n-Hexane/i-Fr0OH = 90/10, 0.8 nl/mwin, 30 of, 230 nm

Acg. Method
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

“ATDT &, Viavdength=230 nm (OAUE ERSCHERST AT IOV D AT AZHO UZ028. 12009 332 14-49-04.0)
Harmn. ]
350
]
300 4 S
250 n
200 %
1503 5
100 4
50 4
04
e
T T T T T
5 10 15 1] b i}
Area Percent Report
Sorted By Signal
Maltiplier 1.0000
Dilution H 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs
(O]
Sigmal l: VWD1 A4, Wawvelength=230 nn
CO,Me
Peak RetTime Type Width Area Height drea Bn
# [win] [min] [mAU*=] [mwalr] k3
-1 [====1 | I- | | (+/-)-3I
1 11.956 VB R 0.2089 3111.81250 229.70885 50.1791
2 23.507 BV 0.4286 3089,59863 112.37330 49.5209
Totals : 6201.41113 342.08234
**%% End of Report *%#
Page 1 of 1

1260IT 442772024 3:48:26 FM STSTEM

Data File D:\USERS\CHEMSTATIONYI1\DATAVZHOUZOZANYZ3009333 15-20-32.D
Sawple MName: HW-17-485M
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 4/27/2024 3:20:32 PH Inj : Y

Inj Volume : No inj
C:\Users‘Fublic\DocunentssChemStation' 1\Methods\def LC.H
4/27/2024 2:41:24 PN by 3VSTEM
imodified after loading)

Analysis Method : C:\Users)PublichDocumentshChewitationyl\Methods\def LC.M
Last changed i 4/27/2024 3:49:04 PM by SYSTEM

imodified after loading)
: A3-H, n-Hexane/i-Fr0OH = 90/10, 0.8 nl/min, 30 of, 230 nm

Acg. Method
last changed

Sample Info

additional Info @ Peak(s) manually integrated

AT &, Viawaength=2 30 nm (D:05 ER 51 HEMSTAT 10N D AT AZHO UZ034 123000333 16-20-32.0)

Narm,

500 4
400 o
3009
2004

1004

-
[[—=——=11475

I — T

Area Percent Reportc

Sorted By #ignal
Maltiplier 1.0000
Dilution H 1. 0000

Do not use Mulriplier & Dilution Factor with ISTDs

Aigmal 1: VWD1 A&, Wawvelength=230 nn

Peak RetTime Type Width Area Height Area
#  [uin] [win]  [wAU*s] [mal] 5
=i, | | | |:= | |
1 11.975 V¥ R 0,2160 1858.51172 133,44449 14,0102
2 23.466 VY R 0,4520 1.14069e4  382,56509 65.9598
Totals : 1.32655e4  516.00958

*%% End of Report *%#

1260IT 442772024 3:48:038 PM STSTEM

o0._0

1CO,Me
Bn
(+)-3I'

Page 1 of 1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ3011.D
Jample Name: HW-14-484 3M+s/-

Acg. Operator :
Acg. Instrument Instrunent 1 Location : 8
Injection Date 5/5/2023 4:56:07 AN
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/5/2023 4:55:47 Al
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)1\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:49:24 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 90/10, 0.8 mL/min, 30 o, 230nm
P elen gth=2 30 i (2RO U-ETWZNOT 07T 07
Harm. 7]
1750
1500 -
1260 5
g .
L g
1000+ o
750
s |
250
o
T T T T T T T T
1 z 3 4 5 [ 7 i
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn o O
Peak RetTime Type Width Area Height Area i)
#  Twin] fminl whU 7z [wkU 1 3 COLPr
A | === | mmmmmm - I I | Bn
1 7.562 WV 0.1636 1.15752e4 1056.39905 49.632Z0
2 &.087 WV 0.1863 1.17234e4 978.81940 50.3180 (+I_)_3m
Totals : 2.32956ed  2035.21844

*%% End of Report **%

Instrument 1 10/17/2023 9:49:26 LM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ3009.D
Sample MName: HW-14-484 5N

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

Laszt changed H

Instrunent 1

5/5/2023 4:23:58 AN
C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
5/5/2023 4:23:20 AM
imodified after loading)
C:\CHEN3ZY LVMETHOD 33DEF_LC.IM
10/17/2023 9:48:45 AN
imodified after loading)

Location : =

adnalvsisz Method :
Last changed E

*%% End of Report *#%%

Instrument 1 10/17/2023 9:43:48 M

Page 1 of L1

Sample Info : A%-H, Hexane/i-Pr0H = 90710, 0.8 mL/min, 30 o, 230nm
AT elen gih= 230 i (ZHOU-E3 W ZNOT 009 )
Harm. 7]
1750
1500 - H
~
1260
1000+
750
so0
0 g
o
T T T T T T T T
1 z 3 4 5 [ b g |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn O o
Peak RetTime Type Width Area Height Area “‘CO iPr
# fuwinl lwin] wal  *3 [matr 1 % 2
-—=-1 - | I I | Bn
1 7.589 WV 0.1734 1.53565e4 1403.31604 S90.3405
2 8.146 WV 0.1865 1635.42775 141.34738 9.6595 (+)_3m'
Tortals 1.75519ed  1544.66342
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Data File C:\USERS'PUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2023VYZHO05554  14-43-18.1

Gample Name: HW-13-94B+7-

Acg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info :

SYSTEN
SYSTEN
HPLClzZ60 IT Location i 1
11/28/2023 2:43:18 PH Inj : Y

Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
11/28/2023 2:29:47 PM by SVSTEM

imwodified after loading)

C:\USERS Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M
11/29/2023 11:00:00 AM by SYSTEM

imodified after loading)

1B, Hexane/i-PrOH = 97/3, 0.8 ol/min, 30 of, 230 no

Peak(s) manually integrated

SATOT & Wavdength=z 0 nm (L5 ERSP UB LICVOOCURAENT S HEMS TAT IDTATWOAT AGDZE ZHO05564 1443-18.0)
Harm.
1000 -
200 -
g
800~ =l s
2
El
400 -
200 4
o
T T T T T T
2 4 L] g n 12 mirf
Area Percent Report
Sorted By : Signal
Mulriplier = 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)
Do not use Maltiplier & Dilution Factor with ISTDs
Me 0. _0O
Sigmal 1: VD1 A4, Wawvelength=230 nn
CO,Et
Peak RetTime Type Width Area Height Area 2
# [umin] [min]  [wAU+s] [mATT] % Bn
| S| 1 - 1 | +/.)-
1 9.073 BE 0.1677 5274.76465 451.92596 48.5318 ( I)3n
2 10.545 V¥ R 0.1919 5516.05203 425.66296 S51.1182
HPLClzeO II 11/23/2023 11:00:04 AM SYSTEM Page 1 of 2

S145

Data File C:\USERS\PUBLICYDOCUMENTSYCHEMSTATIONY L\DATANZ0Z3VYZHOO5555

Sample MName: HW-14-12B SH'

14-59-36.0

Arg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

Addditional Info :

SYSTEN
STSTEN
HPLCl260 IT Location i 1
11/28/2023 2:59:36 PM Inj : Y

Inj Volume : No inj

C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
11/28/2023 2:29:47 PM by SVSTEM

imodified after loading)

C:\USERI Y PUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M
1172972023 11:01:10 AM by SYSTEM

imodified after loading)

1B, Hexane/i-PrOH = 97/3, 0.8 oL/min, 30 of, 230 nn

Peak(s) manually integrated

VDT 7, Waveength=230 nm (G105 ER S UB LICTOOC LWENT SUC HEMS AT 10 M TYOAT A2 023w ZH005555 19-59-30.0)
Harm
2000
1750
1500 4 g
1260
1000
750 4
400 -
60
=
2
] =2
-250
i H I ] i 12 i
Area Percent Report
Sorted By : Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
Me 0._0O
Signal 1: VWDl A&, Wawvelength=230 nn
' 'CO,Et
Peak RetTime Type WUidth Area Height Area 2
# [min] [min]  [mAU+s] [mATT] % Bn
S| [ | - ! (+)-3I1'
1 9.020 BE 0.1740 1.43492ed 1282.79663 94.0383
Z 10.582 VBE R 0.1873 941.38684 72.445398 5.9617
HPLC1260 IT 1172972023 11:01:17 AM SYSTEM Page 1 of 2




8L20)
L8P0 _‘.W
peal L

PHET
Lhdpe

AR
P6ee e~
glore—

6966 €
LPLO P
8eZ0
GTE0 1
SLv0 P
L9507
Nmmo_i
PO

£E80' 11
LZ60 11
A2
06LL

T

0cel L
85e0L
Z0s0'L
9ps0L
SLLOL
BLVZ L
5097 L
CL9T L
99.2°L
L98Z L
966C L
SLLEL
e6LE L
cree L

1 1CO,Et
Bn
30'
H NMR (400 MHz, CDCl3)

Cl

LA

oot
o0t

Boot
~oo'L

Fesz
£Z0'

TH NMR HW-14-46B in CDCI3

0.0

85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 o 1.0 0.5
1 (ppm)
S146

9.0




—169.18
-~ 166.32

13C NMR HW-14-46B in CDCI3
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Data File C:\USERS'\FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2023VYZHO04521  16-18-57.0
Gample Name: HW-14-925M +/-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date : 7/10/2Z023 4:19:57 PM Inj : Y
Inj Volume : No inj
Acg. Method : C:\USERS\PUBLICYDOCUMENTSY CHEMSTATIONY 1\METHODS \def LC1.HM
Last changed : 7/10/2023 4:05:56 PM by SYSTEM

imwodified after loading)
Analysis Method : C:A\USER3YPUBLICADOCUMENTSCHEMSTATIONY INMETHODS \def_LCL.H

Last changed i 1071642023 10:14:17 PM by SYSTEN
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 93/7, 0.8 nl/min, 30 of, 230 mm

Additional Info @ Peaki(s) manually integrated

AT &, Wavdength=230 nm (G105 ER S UB LICTO0C LWMENT SUC HEMS T AT 10 M TYORT A 023w ZH0062 T 10-18-57.0)
Harm,
500 -
g =
T 8
400 - =
3004
200
100 o
i i q I 10 i
Area Percent Report
Sorted By : Signal
Mulriplier = 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)
Do not use Maltiplier & Dilution Factor with ISTDs
Cl 0._0O
Sigmal 1: VD1 A4, Wawvelength=230 nn
CO,Et
Peak RetTime Type Width Area Height Area B
# [umin] [min]  [wAU+s] [mATT] % n
-1 -1 1 1= 1 1 (+/-)-30
1 9.446 BV 0.1937 4970.99465 390.02411 49.7473
2 10.005 VE 0.2174 502Z1.50635 358.63422 50.2527
HPLClzeO II 1041642023 10:14:21 FM SYSTEM Page 1 of 2

S148

Data File C:\USERSNPUBLICYDOCUMENTS'CHEMSTATIONY I\DATA\Z0Z3VYZHOO452Z 16-41-25.

Sauple MName: HW-14-925M

Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date : 7/10/Z023 4:41:25 PH Inj : Y
Inj Volume : No inj
Acg. Method : C:\USERS\FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS, def LC1.HM
Last changed : 7/10/2023 4:05:56 PM by SVSTEM

imodified after loading)
Analysis Method : C:W\USERIYPUBLIC,DOCUMENTSY CHEMSTATIONY INMETHODS \ def_LC1. M

Last changed i 1071642023 10:15:20 PM by SYSTEN
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0H = 93/7, 0.8 nl/min, 30 of, 230 mm

additional Info @ Peak(s) manually integrated

)

AT &, Viawaength=2 30 nm (L5 ER S UB LICWDOC LRIETT S1C HES TAT 10 MhW0AT AG D3 ZH009643 16-61-25.0)

Harm
000
4000 o =
3000
2000 4
1000 +
-
1
=
g .
i H q I 10 i
Area Percent Report
Sorted By : Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
Cl o0._0
Signal 1: VWDl A&, Wawvelength=230 nn
- 1CO,Et
Peak RetTime Type WUidth Area Height Area B
# [min] [min]  [mAU+s] [mATT] 5 n
S| [ 1 - ! | (+)_3°'
1 9.303 BV R 0.2700 5.37358e4 3175.20581 91.0710
2 9.977 V¥ E 0.2255 5265.52686 362.52792 5.9290
HPLC1260 IT 10/16/2023 10:15:24 PM SYSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ3216.D
Sample Name: HW-14-734 3M+s-

Acg. Operator

Acg. Instrument Instrunent 1 Location :
Injection Date 5/30/2023 8:44:18 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/30/2023 8:35:12 MM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)1\METHOD 33DEF_LC.M
Last changed i 10/17/2023 10:08:16 AN
imodified after loading)
Sample Info : od-H, Hexane/i-Pr0OH = 20/10, 0.3 mL/min, 30 o, 230 mm
VO A, Wavelengih=230 nm (ZR0 -2 TW2H0T 3270 07
Harm. 7]
1750 2
5
1500 -
1260 =
1000+
750
s |
250
o
T T T T T
2 4 [ g 10 12 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn Meo O O
Peak RetTime Type Width Area Height Area CO Et
# Twin fminl wAU  *= [oalr 1 % 2
A | === | mmmmmm - I I I | Bn
1 9.756 WV 0.2160 Z.22832e4 1589.47205 49.4325
Z 11.095 ¥V 0.2899 2.27492e4 1235.88599 50.5175 (+I_)_3p
Totals : 4.5032ded  2ZB2G.35503

*%% End of Report **%

Instrument 1 10/17/2023 10:08:19 AM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ3217.D
Sample MName: HW-14-734 5N

Acg. Operator

Acg. Instrument :

Injection Date 5/30/2023 9:17:42 AW

Acg. Method : C:\CHEM32)\1\METHOD 5\DEF_LC.HM

Last changed : 5/30/2023 9:17:10 AM
imodified after loading)

Analvsis Method : C:i\CHEN3ZY1\METHOD3\DEF _LC.HM

Instrunent 1

Location : =

*%% End of Report *#%%

Instrument 1 10/17/2023 10:00:12 AM

Page 1 of L1

Last changed ¢ 10/17/2023 10:089:09 an
imodified after loading)
Sample Info : OD-H, Hexane/i-Pr0OH = 90710, 0.3 ml/min, 30 o, 230 mm
AT A, Wavelen gih=Z 30 nm (ZHOU-E3 ZNO0T 7277 )
Harm. 7]
1750
1500 -
1260
1000 2
2
750
so0
0
a
&=
El
o
T T T T T T
2 4 [ g 0 12 i
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn Meo O o
Peak RetTime Type Width Area Height Area
#  Iwind fwinl wd0 75  [wh0 ] 5 1CO,Et
-—=-1 I===-1 | I I
1 9.635 V¥V 0.2043 1.13250e4 867.21967 95.9115 Bn
Z 10.510 ¥V 0.4614 124.63101 4.14512 1.0885
(+)-3p’
Totals : 1.144587ed 871.36476
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Data File C:\CHEM32)1\DATANZHOU-Z22)\TZNOZZ22598.D
Jample Name: HW-12-8d+/-

Acg. Operator

Acg. Instrument Instrunent 1 Location :
Injection Date 12/30/2022 10:22:40 PH
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 12/30/2022 10:22:16 PI
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)L\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 B:35:45 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZROU-ZTW2H0T 2208 7
Harm. ]
200
160
8 H
1004 i a
50+
o
T T T T
2z 4 ] 10 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Twin] fminl whU 7z [wkU 1 3 COEt
B | === | mmmmmmm I I |
1 9.626 BV 0.3044 1919.77593 97.30987 49.1662
2 10.560 VE 0.3395 1984.73413 5§8.77587 50.5318
Totals : 3804.51306  1586.06574
(+/-)-4a

*%% End of Report **%

Instrument 1 10/17/2023 §:35:50 AM

Fage 1 of 1

S154

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY L\DATA\ZO0Z3VYZHOO3727 20-08-27.D
Sawple MName: HW-14-8& TM

Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 3/22/2023 8:08:27 PH Inj : Y
Inj Volume : No inj
: C:\USERS\FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS, def LC1.HM
53/22/2023 7:43:25 PM by SVSTEM
imodified after loading)
Analysis Method : C:W\USERIYPUBLICADOCUMENTSY CHEMSTATIONY INMETHODS \ def_LC1. M
Last changed 10/16/2023 8:57:56 FM by SVSTEM
imodified after loading)
1B, Hexane/i-PrOH = 95/5, 0.8 oL/min, 30 of, 230 nn

Acg. Method
last changed

Sample Info

additional Info @ Peak(s) manually integrated

VDT 7, Wavaength=230 nm (G105 ER S UB LICTOOC LWENT SUC HEMS TAT 10 WA TYOAT A2 023w ZH003727 20-08-27 0)
Harm
500
400 -
300
g
&
00 a
100 4
@
2
] A
T T T T T
3 4 L] 8 10 mirf
Area Percent Report
Sorted By : Fignal OH _OH
Mulriplier s 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.) - COZEt
Do not use Multiplier & Dilution Factor with ISTDs <
Signal 1: VWDl A&, Wawvelength=230 nn
(+)-4a
Peak RetTime Type WUidth Area Height Area
# [min] [min]  [mAU+s] [mATT] 5
S| [ 1 - ! 1
1 9.593 BV 0.1944 404, 16336 31.55659 14.6134
2 10.345 VE 0.2394 2361.54614 146.99408 §5.3364
HPLC1260 IT 10/16/2023 §:53:00 PN STSTEM Page 1 of 2
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Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2023VYZHO03 731 21-31-16.D
Jample Name: HW-14-8C TH+/-
Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date 3/22/2023 9:31:16 PH Inj : Y
Inj Volume : No inj

Acg. Method
Last changed

C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
53/22/2023 7:43:25 PM by 3VSTEM

imwodified after loading)

C:ZUSER3 Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M
10/16/2023 9:05:43 FH by SVSTEM

imodified after loading)

1B, Hexane/i-Pr0H = 95/5, 0.8 oL/min, 30 of, 230 no

Analysis Method @
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

SATOT & Wavdength=Z 0 nm (L5 ERSP UB LICVOOCLRAENT S HEMS TAT IDTTWDAT AGDZRT ZR00G7E1 21-51-16.0)
Harm,
500 -
400 -
5
300 8
200
100 o
o
T T T T T
2 4 g 8 10 mirf
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)
Do not use Maltiplier & Dilution Factor with ISTDs
OH _OH
Sigmal 1: VD1 A4, Wawvelength=230 nn COzEt
Peak RetTime Type Width Area Height Area
# [umin] [min]  [wAU+s] [mATT] %
| [ | - 1 |
1 §.995 BV R 0.2435 4275.72021 271.88995 48.53%94 Me
Z 10.330 VE 0.2896 4469.95020 237.51076 51.1104 (+I-)'4b
HPLClzeO II 1041642023 8:05:48 PM 3ITSTEN Page 1 of 2

S157

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY L\DATANZ0Z3VYZHOO3732
Sample MName: HW-14-5C TM

21-59-01.D

Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 3/22/2023 9:59:02 PH Inj : Y
Inj Volume : No inj
: C:\USERS\FUBLIC\DOCUMENTSY CHEMSTATIONY 1\METHODS, def LC1.HM
53/22/2023 7:43:25 PM by SVSTEM
imodified after loading)
C:\USERI Y PUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M
10/16/2023 9:04:43 FH by SVSTEM
imodified after loading)
1B, Hexane/i-PrOH = 95/5, 0.8 oL/min, 30 of, 230 nn

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

additional Info @ Peak(s) manually integrated

VDT 7, Wavaength=230 nm (G105 ERSW UB LICVOOC LWENT SUC HEMS TAT 10 M TYOAT A2 023w ZH003732 21-58-01.0)
Harm
500
400 -
300
00
£
100 4 g
=
o
T T T T T
3 4 L] 8 10 mirf
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
OH __OH
Signal 1: VWDl A&, Wawvelength=230 nn
—CO,Et
Peak RetTime Type WUidth Area Height Area
# [min] [min]  [mAU+s] [mATT] 5
S| [ 1 - ! |
1 9.065 BE 0.2145 1265.45081 20.30990 19.1985 Me
2 10.307 BB 0.2875 5325.93701 283.06808 B0.801S (+)-4b
HPLC1260 IT 10/16/2023 9:04:46 PN STSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATANZHOU-Z23\TZNOZ3231.D
Jample Name: HW-14-73CTH+/-

Acg. Operator :
Acg. Instrument

Instrunent 1 Location : =
Injection Date 5/31/2023 5:07:35 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/31/2023 5:07:01 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3% DEF_LC.M
Last changed i 10/17/2023 9:00:02 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZROU-ZTW2H0T 3237 07
Harm. 7]
175
150
126 =
100+
75
&0
5
n Y, SR .
T T T T T
2z 4 ] g 10 |

irea Percent Report

dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VWD1 A4, Wawelength=230 nn

OH _OH
Peak RetTime Type Width Area Height Area CO Et
# Twin fminl wAU  *= [oalr 1 % 2
A | === | mmmmmm - I I I |
1 10.153 BV 0.2354 1904.47192 125.44061 43.9204
2 10.766 VE 0.2642 1988.5170% 115.10017 51.0794
Totals : 3992.956301 240, 54073 F

*%% End of Report **%

Instrument 1 10/17/2023 9:00: 10 AM

(+1-)-4c

Fage 1 of 1

S161

Data File C:\CHEM3Z\1%DATA\ZHOU-Z3\YIZNOZ23232.D
Sample Name: HW-14-73CTH

Acg. Operator

Acg. Instrument @ Instranent 1 Location :
Injection Date 5/31/2023 5:22:40 AW
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed : 543172023 5:22:17 AM
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.IM
Last changed i 10/17/2023 9:01:10 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT A, Wavelengih=2 30 nm (ZHI-E 3 2 )]
Harm. 7]
400
300 =
200
1004 a
o
T T T T
2 4 [ 10 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
OH _OH
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area - CO2Et
# fuwinl lwin] wal  *3 [matr 1 % z
-—=-1 [===-1 I |
1 10.180 BV 0.2112 1080.59412 78.68355 19.9336
2 10.702 VB 0.2638 4340.35330 249.55710 30.0664
Totals : 5420, 87742 326.54065 F
(+)-4c

*%% End of Report *#%%

Instrument 1 10/17/2023 9:01:14 M

Page 1 of L1




osgl'}
850Z _‘W
9eee |

Spe0c
ceB80e
08B0
ZoZlL'e
greee
BEST €
PIAARY
g0gee
prove
nmmq_mW
8889°C—
_‘mmw_m\
ol ¥
_‘nm_,_vV
mqw_‘_w%
BheL &,
88178 91
819891
L6488
6683
961691
9L0b L
8GZL L1
ehbl L]
B90T L
0922 L1
CLEE L
B90Y L1
g80Ly L
Ll L
90Zy L
9285 L

86494
oooh.h/
Bl L
omm\._\.W
SL9L°L

85ZE'8—

TH NMR HW-14-76 TM in CDCI3

OH OH

CO,Et

4d

Fooe

060

0.0

0.5

1.0

o

8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 P 2.0
1 (ppm)

%0

S162



glvl—
28—
re 0r—

85—
A%
w.mewW

8lLGLL—

13C NMR HW-14-76 TM in CDCI3

OH OH

CO,Et

13C NMR (100 MHz, CDCl3)

4d

-10

10

20

30

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

210

S163



Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN2023VYZHO03 753 15-55-23.D
Jample Name: HW-14-8C TH+/-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLClZg0 IT Location 1
Injection Date 3/24/2023 3:55:23 PH Inj : Y
Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
1 3/24/2023 2:09:49 PM by SYSTEM
imwodified after loading)
C:ZUSER3 Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M
10/16/2023 9:21:23 FH by SVSTEM
imodified after loading)
TA, Hexane/i-PrOH = 95/5, 0.8 oL/min, 30 of, 230 oo

Acg. Method
Last changed

Analysis Method @
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

SATOT & Wavdength=z 30 nm (L5 ERSP UB LICVOOCURAENT S HEMS TAT IDTATWOAT AQDZ ZR00G753 15-56-25.0)
Harm.
2500
2000 4
1500 o
2
2
1000 - I 5
g
500 4
] FAVIY
T T T T T
5 10 15 a0 325 mirf
Area Percent Report
Sorted By Signal
Mulriplier = 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)
Do not use Maltiplier & Dilution Factor with ISTDs
OH OH
Sigmal 1: VD1 A4, Wawvelength=230 nn
CO,Et
Peak RetTime Type Width Area Height Area
# [umin] [min]  [wAU+s] [mATT] %
| S| 1 - 1 |
1 15.503 BE 0.6219 3.20917ed 812.29633 46.9001
2 2A.951 BE 0.8646 3.63340e4 662.75378  53.0999
(+/-)-4d
HPLClzeO II 1041642023 8:21:27 PM 3TSTEN Page 1 of 2

S164

Data File C:\USERS\PUBLICYDOCUMENTS'CHEMSTATIONY I\DATA\Z0Z3VYZHOO4328 10-47-19.D
Sauple MName: HW-14-76TH

Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1260 IT Location 1
Injection Date 6/6/2023 10:47:19 AN Inj : Y
Inj Volume : No inj
C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
6/6/2023 10:41:04 AM by SVSTEM
imodified after loading)
C:\USERI Y PUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M
10/16/2023 9:20:30 FH by SYSTEM
imodified after loading)
Ti, Hexane/i-PrOH = 95/5, 0.8 ol/min, 30 of, 230 nn

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

additional Info @ Peak(s) manually integrated

VDT 7, Waveength=230 nm (G105 ERSW UB LICTOOC LWENT SUC HEMS AT 10 M TYOAT A2 023w ZH009328 10-47-19.0)
Harm
2500
2000 4
2
1500 o z
1000 -
a8
500 &
o
T T T T T
5 10 15 30 325 mirf
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
OH OH
5 1 1l: VWDLl A, W L th=230
igma. ave Leng no - COzEt
Peak RetTime Type WUidth Area Height Area =
# [min] [min]  [mAU+s] [mATT] 5
S| [ 1 - ! |
1 18.730 BE 0.5175 1.46792ed 437.40421  16.4315
2 26.510 BE 1.0464 7.46569e4 1182.51482 G§35.5685
(+)-4d
HPLC1260 IT 10/16/2023 9:20:35 PN STSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ2975.D
Sample Name: HW-14-41B TH+/-

Acg. Operator :
Acg. Instrument
Injection Date
Aog. Method
Lazt changed

Instrunent 1
4/26/2023 4:21:26 AM

4/26/2023 4:19:55 MM
imodified after loading)

Analvsiz Method : C:\CHEIN3Z)L\METHOD 3% DEF_LC.M

ACHEM3ZY 13 METHOD SYDEF_LC. M

12 569
14468

Last changed i 10/17/2023 9:17:42 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZRO0 -2 TW2H0T 375 7
Harm. ]
250
i -
150
100
50+
D—J@\
T T T
2 4 &

irea Percent Report

dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VWD1 A4, Wawelength=230 nn

Peak RetTime Type Width Area Height

# Twinl fminl wAU  *= [oalr
A | === | mmmmmm - I I

1 12.569 BE 0.3056 3226.27905 160.67441
2 14.463 BE 0.3342 3267.35059 149.16837

Totals : 6493.6296d4  309.84325

*%% End of Report **%

Instrument 1 10/17/2023 9:17:46 AM

Data File C:\CHEM3Z\1\DATA\ZHOU-Z3\YZNOZ2976.D
Sample MName: HW-14-41B TH

Acg. Operator

Acg. Instrument : Instrunent 1

Injection Date : 4/Z6/2023 4:42:32 AM

Acg. Method : C:\CHEM32)\1\METHOD 5\DEF_LC.HM

Last changed : 4/26/2023 4:41:54 AM
imodified after loading)

Analvsis Method : C:\CHEIN3ZY1\METHOD 3\DEF _LC.HM

Last changed i 1041772023 9:17:42 AM
imodified after loading)

Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT A, Wavelen gih=2 30 rm (ZHOU-E3W ZNO0T 3578 1)
Harm. 7]
250
]
200 2
150
100 @
o
50+
o
T T T T T
2 4 & 14 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height
#  Tuin] fminl waU *s  [walU ] B CO,Et
-—=-1 [===-1 I Me
1 12.279 BE 0.2725 1238.63635 69.50949
2 13.924 BE 0.3279 4127.69531 195.49022 (+).4e

Totals : 5366.33167 265.29371

*%% End of Report *#%%

Instrument 1 10/17/2023 9:18:41 M

Page 1 of L1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ2949.D
Sample Name: HW-14-324 TM+/-

Acg. Operator :
Acg. Instrument

Instrunent 1 Location : =
Injection Date 4/23/2023 2:11:37 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 4/23/2023 1:59:02 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)L\METHOD 3% DEF_LC.M
Last changed i 10/18/2023 8:07:03 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZR0 -2 TW2H0T 7340 7
Harm. 7|
80
=
Z 2
= g
i1 | n
40 o
wH
o4
T T T T T T
3 4 & g 10 12_rmin)
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Twin] fminl whU 7z [wkU 1 3 COzEt
A | === | mmmmmm - I I I | Et
1 9.744 BV 0.2347 1063.41235 T70.32623 49.1143
2 11.263 BE 0.2591 1101.76733 65. 43362 50.5857 (+/_)_4f
Totals : 2165.179638  135.75385

*%% End of Report **%

Instrument 1 10/18/2023 5:07:08 AM

Fage 1 of 1

S170

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ22950.D
Sample MName: HW-14-324 TH

Acg. Operator

Acg. Instrument @ Instranent 1 Location :
Injection Date 4/23/2023 2:26:56 AW
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed + 4/23/2023 2:25:56 AM
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Last changed i 1071872023 §:08:15 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT A, Wavelen gih=2 30 rm (ZHOU-E3v ZNOT 7950 )
Harm. 7]
120 4 5
100
&0
60
40
wH T
S
@
"] P f\
T T T T T
3 4 [ 10 12_rmin
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area CO Et
# fuwinl lwin] wal  *3 [matr 1 % - 2
-—=-1 [===-1 I | Et
1 9.764 BE 0.2472 Z15.87962 13.53471 9.7641
2 11.196 BE 0.2733 1995.07495 110.88701 90.2359 (+)_4f
Totals : 2210.85457 1z4.42172

*%% End of Report *#%%

Instrument 1 10/15/2023 §:08:18% M

Page 1 of L1
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Data File C:\CHEM32)1\DATANZHOU-Z23\TZNOZ2977.D
Sample Name: HW-14-41C TH+/-

Acg. Operator

Acg. Instrument Instrunent 1 Location : 8
Injection Date 4/26/2023 7:45:21 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 4/26/2023 7:29:44 MM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)L\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:22:15 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZROU-ZTW2H0T 877 7
Harm. ]
250
i - =
g o
) =
=
150
100
50+
o
T T T T
3 4 [ 10 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Imin fninl wAU 7z [wAU ] % COzEt
A i | === | mmmmmm - I I I |
1 9.020 BV 0.2407 2696.60937 175.18466 43.5334
2 9.619 VE 0.2705 2825.43015 163.10492 51.1664
(+/-)-49

Totals : 5522.03955 330.26955

*%% End of Report **%

Instrument 1 10/17/2023 9:22:18 AM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ2978.D
Sample MName: HW-14-41C TH
Acg. Operator
Acg. Instrument : Instrunent 1 Location : 8
Injection Date 4/26/2023 §:05:34 AM
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed : 4/26/2023 5:05:08 AM
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.IM
Last changed i 1041772023 9:22:15 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT A, Wavelen gih=2 30 nm (ZHOU-E3 ZNO0T 3573 )
Harm. 7]
250
200
&
150 i
@
100
50| o
E
o
T T T T T
3 4 [ ] 10 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
OH OH
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Heioht Area - COZEt
#  Twinl lwin] wal  *3 fwatr 1 % =
-—=-1 - I |
1 8.906 BV 0.2014 Z284.40286 22.05935 12.5159
2 9.425 VE 0.2268 1987.93516 136.37880 87.4341
(+)-49
Tortals 2272.33804  156.43515
*%% End of Report *#%%
Instrument 1 10/17/2023 D:22: 54 AM Fage 1 of 1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ3259.D
Sample Name: HW-14-80 TH+/-

Acg. Operator :
Acg. Instrument

Instrunent 1 Location : =
Injection Date 6/13/2023 3:10:26 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 6/13/2023 3:09:51 MM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)1\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:29:58 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
P elen gth=2 30 i (2RO U-EWZNOT 7209 )
Harm. ]
400
300 - 5
2
T T
200 - T
100+
[ j\_,\ o e
T T T T T T
25 5 75 1 125 15 175 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Twin] fminl whU 7z [wkU 1 3 COzEt
A | === | mmmmmm - I I I |
1 13.891 BE 0.3526 A0Z7.66406 255.00723 49.1641
Z 17.634 BV 0.4410 AZ32.6A2939 208.18640 S50.5359 OMe
Totals : 1.22603ed 466. 19363 (+I.).4h

*%% End of Report **%

Instrument 1 10/17/2023 9:30:01 AM

Fage 1 of 1

S176

Data File C:\CHEM3Z\1%DATA\ZHOU-Z3\YZNOZ3300.D
Sawple Name: HW-14-50 TM

Acg. Operator

Acg. Instrument : Instranent 1 Location : 8
Injection Date 6/13/2023 3:38:30 AM
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed : 6/l3/2023 3:37:15 AM
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Last changed i 10/17/2023 9:30:47 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT velen gih= 230 i (ZHOU-E3 W N0 7300 1)
Harm. 7]
400
2
3
300 £
200
100+
2
s
0 A
T T T T T T T
25 5 75 1 125 15 175 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area CO Et
# fuwinl lwin] wal  *3 [matr 1 % B 2
-—=-1 - | I | B
1 14.101 BE 0.3105 79&.60327 39.68063 7.7841 \
2z 17.507 WV 0.4791 9460.86316 287.09534 S92.2159 OMe
Totals : 1.02595e4  326.77596 (+)-4h

*%% End of Report *#%%

Instrument 1 10/17/2023 9:30:49 M

Page 1 of L1
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Data File C:\CHEM32)1\DATAVZHOU-Z23\TZNOZ2951.D
Jample Name: HW-14-32B TM+/-

Acg. Operator

Acg. Instrument Instrunent 1 Location : 8
Injection Date 4/23/2023 2:44:05 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 4/23/2023 2:42:40 MM
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3% DEF_LC.M
Last changed i 10/17/2023 9:36:03 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZRO -2 TW2H0T 357 7
Harm,
140
120
100
&0+
60
o =
2 &
5 N
40+ n
20
D__A__—,—I\__&____—_/\_JL
T T T T T T
3 4 & g 10 12_rmin)
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area CO Et
#  Imin fninl wAU 7z [wAU ] % 2
A | === | mmmmmmm I I I |
1 9.703 WV 0.2542 6£91.68689 42, 43552 43.3746
2z 1l.126 ¥V 0.2850 738.16943 40.04108 51.6254 .
(+/-)-4i
Totals : 1429.55632 G§2.47660

*%% End of Report **%

Instrument 1 10/17/2023 9:36:06 AM

Fage 1 of 1

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ3014.D
Sample MName: HW-14-474 TH
Acg. Operator
Acg. Instrument : Instranent 1 Location : 8
Injection Date 5/5/2023 5:59:42 AN
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed tOB/B/2023 5r5dr33 AN
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Last changed i 1041772023 9:37:14 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0E = 95/5, 0.8 mlL/min, 30 of, 230nm
AT A, Wavelen gih=2 30 nm (ZHOU-E3W ZNO0T 3078 )
Harm. 7]
175
150
126 =
g
100+
75
o
&0 &
45
o4
T T T T T T
3 4 [ g 10 12_rmin)
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Tuin) fwinl wdl  *z  [wdU ] 5 B COEt
-—=-1 - I I | =
1 9.876 WV 0.2597 961.53351 55.68395 30.2891 \q
Z 11.390 ¥V 0.2760 2212.98486 121.84767 6£9.7109
(+)-4i
Totals : 3174.51837 177.53l6Z
*%% End of Report *#%%
Instrument 1 10/17/2023 9:37:21 AM Page 1 of 1
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Data File C:\CHEM32)1\DATANZHOU-Z23\TZNOZ2979.D
Jample Name: HW-14-41h TH+/-

Acg. Operator :
Acg. Instrument

Instrunent 1 Location :
Injection Date 4/26/2023 8:23:05 AM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 4/26/2023 §:22:04 MM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)1\METHOD 3% DEF_LC.M
Last changed i 10/17/2023 9:42:07 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 of, 230 nmw
VO A, Wavelengih=230 nm (ZRO0U-ZTW2H0T 379 7
Harm. 7]
175
150
126
]
9 =
100+ A, B
75
&0
5
o
T T T T
2z 4 ] 10 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
OH OH
Sigmal 1: VWD1 A4, Wawelength=230 nn
Peak RetTime Type Width Area Height Area COZEt
# Twinl fminl wAU  *= Twal 1 %
A B | === | mmmmmmm I I I |
1 9.098 WV 0.2332 1528.92163 101.94090 49.2315
2 9.967 WV 0.2573 1576.65430 95.21244 50.7685 -
(+1-)-4i
Totals : 3105.57533  197.15334

*%% End of Report **%

Instrument 1 10/17/2023 9:42:09 AM

Fage 1 of 1

S182

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ3148.D
Sample MName: HW-14-564 TH

Acg. Operator

Acg. Instrument : Instranent 1 Location : 8
Injection Date 5/21/2023 2:23:55 MM
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed : 572172023 2:15:33 AM
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.IM
Last changed i 10/17/2023 9:43:13 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OH = 95/5, 0.8 ml/min, 30 oC, 230 nm
AT A, Wavelen gih=2 30 rm (ZHOU-E3 ZNOT 7748 1)
Harm. 7]
350
300
g
a
250
00
150
.
£
=
100
504
o
T T T T T
2 4 [ g 10 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
OH _OH
Aigmal 1: VWD1 &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area B COZEt
#  Twinl lwin] wal  *3 fwatr 1 % -
-—=-1 - I I |
1 9.067 ¥V 0.2464 1627.96777 104.17851 26.0059
2 9.927 WV 0.2793 4632.03223 257.458196 73.9941 .
(+)-4j
Tortals 6260.00000  361.66045

*%% End of Report *#%%

Instrument 1 10/17/2023 9:43:17 M

Page 1 of L1
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Data File C:\CHEM32)1\DATANZHOU-Z23\TZNOZ3156.D
Jample Name: HW-14-56B TH+/-

Acg. Operator :
Acg. Instrument Instrunent 1 Location : 8
Injection Date 5/22/2023 10:18:38 PM
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/22/2023 10:17:24 PH
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)L\METHOD 3% DEF_LC.M
Last changed i 10/17/2023 9:46:16 AM
imodified after loading)
Sample Info : A3-H, Hexane/i-Pr0OH = 290/10, 0.3 mL/min, 30 o, 220 mm
P elen gth=2 20 i (2RO U-ETWZNOT 7156 )
Harm. 7]
1200 o
1000 o
a0 -| g
~
st -|
400
200
o
T T T T T T T
1 2 3 4 5 [ 7 i
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=220 nn OH OH
Peak RetTime Type Width Area Height Area
#  Twin] fminl whU 7z [wkU 1 3 COEt
B | === | mmmmmm o I I
1 6.027 WV 0.1705 9300.32520 890.14624 50.2350
2 7.043 WV 0.2074 9307.71289 738.23425 49.7650
Totals : 1.37080e4  1626.35043 (+/-)-4k

*%% End of Report **%

Instrument 1 10/17/2023 9:46: 18 AM

Fage 1 of 1

S185

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ32Z5.D
Sample MName: HW-14-73C TH

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

Laszt changed H

Instrunent 1

5/31/2023 2:12:13 AW
C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
5/31/2023 Z:11:14 MM
imodified after loading)
C:\CHEN3ZY LVMETHOD 33DEF_LC.IM
10/17/2023 9:47:06 AN
imodified after loading)
4%-H, Hexane/i-Pr0OH = 20/10,

adnalvsisz Method :
Last changed E

Sample Info H

Location : =

0.8 ul/min,

30 of, 230 mu

AT velen gih=230 i (ZHOU-Z3 W ZHD )]
Harm. 7]
120 4 =
100
&0
60
40 2
-
wH
o
T T T T T T T
1 3 3 4 5 [ H |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area L COzEt
# fuwinl lwin] wal  *3 [matr 1 % <
-—=-1 - | I I | E
1 6.171 BV 0.1701 1174.89645 110.97256 77.5274
2 7.239 WV 0.1976 340.55945 26.31386 22.4724
Tortals 1515.45536  137.26643 (+)-4k

*%% End of Report *#%%

Instrument 1 10/17/2023 9:47:11 M

Page 1 of L1
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Data File D:\USERS'CHEM3TATIONY L\DATA\ZHOUZ024\YZ3008335 08-23-31.D
Gample Name: HW-17-48TH+/-

Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 4/28/2024 8:23:31 AW Inj : Y

Inj Volume : No inj
C:\Users‘Public\DocunentsyChenStation'1\Methods\def LC.H
4/25/2024 8:08:31 AM by 3VSTEM
imwodified after loading)
Analysis Method : C:\Users)PublichDocumentshChemitationyl\Methods\def LC.M
Last changed 472672024 10:00:16 AM by SVSTEM
imodified after loading)
1B, n-Hexane/i-Pr0H = 97/3, 1.0 nL/min, 30 of, 230 rm

Acg. Method
Last changed

Sample Info

Additional Info @ Peaki(s) manually integrated

“ATDT &, Viavdength=230 nm (OAUE ERSCHEST AT IOV AT AZHO UZ028 12009 338 08-23-310)
Harm.
1000 -
200 -
800~
o
400 o &
@ o
&
3
5
200 4
o
i P § } 10 13 1% 15 15 i
Area Percent Report
Sorted By : Signal
Mulriplier = 1.0000
Dilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs OH OH
Signal 1: VWD1 &, Wawvelength=230 nn CO,Me
Peak RetTime Type Width Area Height Area Bn
# [min] [min] [mal+s] [wal] % (+I_)_4|
--=-1 I----1 1 - 1 1
1 13.535 BV 0.50153 5433.72166 245.18311 51.0353
Z 15.042 vV 0.5342 5091.54639 199.93265 438.9647
1260IT 4/26/2024 10:00:20 AM SYSTEM Page 1 of 2

Data File D:\USERS\CHEMSTATIONYI1\DATAVZHOUZOZANYZ3009336 08-47-37.D
Sauple MName: HW-17-48TH
Arg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location =
Injection Date 4/28/2024 8§:47:37 AN Inj : Y
Inj Volume : No inj
Acg. Method C:\Users‘Fublic\DocunentssChemStation' 1\Methods\def LC.H
Last changed 4/25/2024 8:08:31 AM by SVSTEM
imodified after loading)
Analysis Method : C:\Users)PublichDocumentshChewitationyl\Methods\def LC.M
Last changed i 4/28/2024 9:57:35 AM by SYSTEM
imodified after loading)
Sample Info 1B, n-Hexane/i-Pr0OH = 97/3, 1.0 nl/min, 30 of, 230 rm
additional Info @ Peak(s) manually integrated
TAVDT 7, Wavaength=230 nm (O30S ERSCHEST AT IO AT AZHO U028\ 12008330 08-97-37 1)
Harm
400
350 4
300 4
60
00
=
g
150 @
100 4
&
&0 2
]
" /\J‘_,
50
T T T T T T T T T
3 4 8 g 10 12 14 16 18 mirf
Area Percent Report
Sorted By Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
OH OH
Signal 1: VWDl &, Wavelength=230 nn 5 COZMe
Feak RetTime Type Width Area Height Area Bn
#  [win] [min] [malU*=] [waU] % (+).4|
--=-1 I----1 ! - 1 1
1 13.795 BV 0.3535 844.73486 36.59961 Z0.7135
Z 15.022 vV 0.4490 3233.44556 104.50420 79.2365
1260IT 442672024 9:58:13 AM STSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATANZHOU-Z23\TZNOZ3017.D
Jample Name: HW-14-484 TH+/-

Acg. Operator :
Acg. Instrument

Instrunent 1 Location :
Injection Date 5/5/2023 6:35:45 AN
Acg. Method ACHEM3ZY 13 METHOD SYDEF_LC. M
Last changed 5/5/2023 6:35:18 AN
imodified after loading)
Analvsiz Method : C:i\CHEIN3Z)1\METHOD 3%DEF_LC.M
Last changed i 10/17/2023 9:50:10 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0OE = 95/5, 0.8 ml/min, 30 of, 230nm
VO A, Wavelengih=230 nm (ZROU-ZTW2H0T 3077 7
Harm. 7]
175
2
ol
= =
150 fal
=
126
100+
75
&0
5
o
T T T T
3 4 [ 10 |
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
# Twin fminl wAU  *= [oalr 1 % COziPr
A | === | mmmmmm - I I |
1 §.598 WV 0.2257 2197.08643 153.03523 49.0022 Bn
2 9.728 WV 0.2555 2286.56616 1359.36580 S50.997&
(+/-)-4m
Totals : 4453.65258  292.40103

*%% End of Report **%

Instrument 1 10/17/2023 9:50:13 AM

Fage 1 of 1

S191

Data File C:\CHEM3Z\1%\DATA\ZHOU-Z3\YZNOZ3018.D
Sample MName: HW-14-484 TN

Acg. Operator

Acg. Instrument : Instranent 1 Location : 8
Injection Date 5/5/2023 6:50:22 AN
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed tOB/B/2023 £:459:58 AN
imodified after loading)
Analvsis Method : C:\CHEN3ZY1\METHOD 3\DEF _LC.HM
Last changed i 10/17/2023 9:51:19 AM
imodified after loading)
Sample Info : IB, Hexane/i-Pr0E = 95/5, 0.8 mlL/min, 30 of, 230nm
AT &, Wavelen gih=2 30 rm (ZHOU-E3v ZNOT 3078 )
Harm. 7]
600
500
400
300
w00
N
o
T T T T T
3 4 [ ] 10 |
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn OH OH
Peak RetTime Type Width Area Height Area
#  Tuwinl fwinl w0 *z  [wdU 5 i
—el [pe— | —=CO,Pr
1 8.617 ¥V 0.2231 1309.10754 92.A3066 14.4020 Bn
2 9.630 WV 0.2769 7780.67188 426.52310 85.5980
(+)-4m
Tortals 9069.77342  519.15376

*%% End of Report *#%%

Instrument 1 10/17/2023 9:51:21 AM

Page 1 of L1
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Data File C:%\CHEM32)1\DATA\ZHOU-Z3\FZN0Z4701.D
Sample Name: HW-14-1ZBTH+/-

Acd. Operator H

Acg. Instrument Instrunent 1 Location = #2
Injection Date 12/1/2023 2:40:00 &AM
Acg. Method 4 CHEM32% 14 METHOD 5 DEF_LC. M
Last changed 127172023 2:31:04 AM
imodified after loading)
Analysis Method \CHEM3Z\ 13\ METHOD SYDEF_LC.M
Last changed : 12/1/2023 3:30:06 AM
imodified after loading)
Sample Info : IA, Hexane/iPrOH = 95/5, 0.8 mL/min, 30 oC, 230 nm
T A, T (ZHOU-ZTWZNOT 4707 07
Harm. 7]
1750
1500
1250
5
[
1000 =
z
E
750 =
s |
250
o A
T T T T T T
i 25 L 75 10 125 15 175 a0 i
Area Percent Report
Jorted By H Siemal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Hignal 1: VWDl A, Wavelength=230 nm
Me OH __OH
Peak RetTime Type Width Area Height Area
#  Twinl fmin] wAU  *= Twal 1 %
A | === | mmmmmmm I I I | CO,Et
1 14.726 BV 0.3843 2.32406e4 929.65464  43.5079 B
Z 15.089 BV 0.5630 Z.43758e4 671.90533 51.1921 n
Totals 4.76l6ded 160154237 (+I-)-4n

*%% End of Report **%%

Instrument 1 12/1/2023 3:30:15 AM

Fage 1 of 1

Data File C:%CHEM32\1%DATA\ZHOU-Z3\FEZNO2470Z.D
Sample Name: HW-14-1ZBETH
Acdg. Operator H
Acg. Instrument : Instranent 1 Location =
Injection Date 12/1/2023 3:04:06 &M
dcg. Method C:%\CHEM32Y 1\METHOD S\ DEF_LC.M
Last changed 127172023 3:03:19 AM
imodified after loading)
dnalysis Method : C:\CHEM32\1\METHODS\DEF_LC.I
Last changed i 12/1/2023 3:29:08 AM
imodified after loading)
Sample Info : I4, Hexane/iPrOH = 95/5, 0.8 mL/min, 30 oC, 230 nm
TOT A, T (ZHOU-Z3W ZN0T 4702 0
Harm. ]
500
400
&
300 =
200
100+ =}
b3
: A
T T T T T T
i 25 5 75 10 125 15 175 a0 min
Area Percent Report
Sorted By H Sigmal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wawelength=230 nm
i Me OH _OH
Peak RetTime Type Width Area Height Area
#  Twinl fwin] wal  *3 fwatr 1 %
-1 -1 | I I | —CO,Et
1 14.907 BE 0.3331 1226.70667 55.1517% 10.9720 Bn
2 18.105 BE 0.5308 9953.66699 271.370158 89.0280
Totals : 1.11804ded 326.52183 (+)'4n
*+% End of Report *#%%
Instrument 1 12/1 /2023 3:29:12 M Fage 1 of 1
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Data File C:\USERS'FUBLICADOCUMENTSY CHEMSTATION 1\DATAN 20234 YZHO0S570

10-07-47.D

Gample Name: HW-14-92TH+/-

Acg. Operator 1 SYSTEM

Sample Operator :
Acg. Instrument : HPLClZg0 IT
Injection Date

Acg. Method
Last changed

Analysis Method @

Last changed

Sample Info

SYSTEN
Location i 1
11/29/2023 10:07:48 AM Inj : Y
Inj Volume : No inj
C:\USERS\PUBLIC\DOCUMENTSY CHEMSTATION I\METHOD S def LC1.HM
11/29/2023 10:07:11 AM by 3YSTEM
imwodified after loading)
C:\USER3 Y PUBLICADOCUMENTS Y CHEMSTATION INMETHOD S def_LCL. M
11/29/2023 11:07:54 AM by SYSTEM
imodified after loading)
1B, Hexane/i-Pr0H = 95/5, 0.8 oL/min, 30 of, 230 no

Additional Info @ Peaki(s) manually integrated

AT &, Wavdength=230 nm (G105 ERSP UB LICTO0C LWMENT SUC HEMS T AT 10 M TYOAT A 023w ZH005570 10-07-37.0)
Harm,
800 -
o
&
*
00 o T g
5
w
400 |
200 -
'] A
T T T T T T T T T
3 4 ] 8 10 12 14 18 18 mirf
Area Percent Report
Sorted By : Signal
Mulriplier = 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)
Do not use Maltiplier & Dilution Factor with ISTDs
Cl OH _OH
Sigmal 1: VD1 A4, Wawvelength=230 nn
CO,Et
Peak RetTime Type Width Area Height Area B
# [umin] [min]  [wAU+s] [mATT] % n
-1 [====1 | I- | | (+/-)-40
1 14.223 BV 0.3595 1.27398ed 529.96002 49.1255
2 15.261 VE 0.4330 1.31932e4 447.35484 50.5742
HPLClzeO II 11/23/2023 11:07:56 AM SYSTEM Page 1 of 2

S197

Data File C:\USERS\PUBLICYDOCUMENTSYCHEMSTATIONY L\DATANZ0Z3VYZHOO5571

10-30-15.D

Sauple MName: HW-14-52TH

Arg. Operator g
Sample Operator :
Acg. Instrument :
Injection Date

Acg. Method
last changed

Analysis Method @
Last changed

Sample Info

Addditional Info :

SYSTEN

STSTEN

HPLCl260 IT Location i 1

11/29/2023 10:30:15 AM Inj : Y
Inj Volume : No inj

C:\USERS\ FUBLIC\DOCUMENTS, CHEMSTATION 1\METHOD S, def LC1. M
11/29/2023 10:07:11 AM by 3¥STEM

imodified after loading)

C:\USERI Y PUBLIC,DOCUMENTSY CHEMSTATION IN\METHOD S\ def_LC1. M
1172972023 11:08:45 AM by SYSTEM

imodified after loading)

1B, Hexane/i-PrOH = 95/5, 0.8 oL/min, 30 of, 230 nn

Peak(s) manually integrated

VDT 7, Wavaength=230 nm (G105 ERSW UB LICTOOC LWENT SUC HEMS TAT 10 M TYOAT A2 023w ZH00557 1 10-30-15.0)

Harm

4000

3500 o

3000 o

5

2500 )

2000 4

1500 4

1000 -

=
500 i
Y
°] Y
-500
T T T T T T T T T
3 4 8 g 10 12 14 16 18 mirf
Area Percent Report
Sorted By : Fignal
Mulriplier s 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
Cl OH _OH

Signal 1: VWDl A&, Wawvelength=230 nn
Peak RetTime Type WUidth Area Height Area - COZEt

# [min] [min]  [mAU+s] [mATT] 5 Bn
S| [ | - ! |

1 14.237 V¥V R 0.4570 6.01549e4 2007.458206 79.6717 (+)-4°

2 15.493 V¥V R 0.4721 1.53486e4 472.10394  Z20.3283

HPLC1260 IT 1172972023 11:08:49 AM SYSTEM Page 1 of 2
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Data File C:\USERS'FUBLICA\DOCUMENTSY CHEMSTATION 1\DATAN 2023\ YZHO04298
Gample MName: HW-14-734 TM+/-

11-18-47.D

Acg. Operator
Sample Dperator :

SYSTEN

SYSTEN

HPLC1260 IT
5/31/2023 11:18:47 AW

Location : 1
Inj @ 1

Iny Volume : No inj
C:\USERS Y PUBLIC,DOCUMENTS Y CHEMSTATION 1N\METHOD 3 def _LC1. M
5/31/2023 11:04:21 AW by SVSTEM
iwodified after loading)
Analysiz Method : C:\USERS\PUBLIC\DOCUMENTSYCHEMSTATIONY INMETHODS\def LCL.H
Last changed : 10/16/2023 10:16:44 PM by SVSTEN
imwodified after loading)
IC, Hexane/i-FPrOH = 80/20, 0.6 ml/min, 30 oC, 230 nm

Acqg. Instrument :
Injection Date

Acg. Method
Last changed

Sample Info

Additional Info : Peak(s) manually integrated

SAFDT A Wiawdength=230 nm (CADE ER S UB LICDOCTRAENT SWCHEMS TATIOFRTDAT AZ0ZFTZHOOSZ0E 11-18-47.0)
Parmn.
1000 o
800 -
]
600 -
&
400 -
200 o
04
T T T T T T
2 4 L] 8 1 12 mirf
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Dilution 1.0000
Sample Amount: 1.00000  [ogful] (not used in calc.)
Do not use Multiplier & Dilution Factor with I3TD=
MeO OH _OH
Sigmal 1: VWD1 A&, Wawelength=230 nm
o o CO,Et
Peak RetTime Type Width Area Height Area Bn
#  [min] [min]  [wAU*s] [mATT] 5
-l I===1 I - I I (+/-)-4p
1 9.024 V¥ R 0.2111 5211.14258 602.08975 G50.5086
2 11.362 BE 0.2986 5045.75271 416.01419 45.43514
HPLCLze0 II 1041642023 10:16:43 PM SYSTEM Page 1 of 2

S200

Data File C:\USERS,PUBLICYDOCUMENTSYCHEM3TATIONY 1\DATAYZ0Z3\YZHO04293 11-33-55.D
Sample MName: HW-14-734 TH
Acg. Operator 1 SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : HPLC1Z60 IT Location : 1
Injection Date : 5/31/2023 11:33:56 AM Inj : ks
Inj ¥olume : No inj

Acg. Method
Last changed

Ci\USERS Y FUBLICAVDOCUMENTS CHEMSTATIONY LN\METHOD S def LCL. M
5/31/2023 11:04:21 AW by SVSTEM

(modified after loading)

Analysis Method : C:\USERS\PUELIC\DOCUMENTSYCHEMSTATIONY 1N\METHODS\def LC1.M
Last changed 10/16/2023 10:18:10 PM by SYSTEM

imodified after loading)

IC, Hexane/i-PrOH = 80/20, 0.8 mL/min, 30 of, 230 mm

sample Info

Additional Info @ Peak(s) mamually integrated

TAVDT B, Wavwaength=230 nm (G105 ERS UB LICTOOC (MENT GUC HEMS TAT 10 FATTOAT A 023W2H009298 11-33-55 0)
Narmm. o
=
2000 o 5
1500 o
1000 -|
¥
500 - &
o
T T T T T T
3 4 ] ] 0 12 i
Area Percent Report
Sorted By Signal
Maltiplier 1.0000
Dilution H 1. 0000
Sample Amount: ps 1.00000  [nmgsfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
MeO OH _OH
Signal 1: VWDl &, Wawvelength=230 nn
L~ CO,Et
Peak RetTime Type Width Area Height Area Bn
#  [min] [min]  [wAU%s] [mAIT] 5
- I===-1 I - I I (+)-4p
1 8.978 VB R 0.2Z14 Z.56802e4 1806.03650 74.7429
2 11.347 BE 0.3036 &677.82031 440.92514 25.2571
HPLC1260 IT 10/16/2023 10:158:14 PM SYSTEM Page 1 of 2
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Data File C:\CHEM32)1\DATANZHOU-Z23\TZNOZ4770.D
Jample Name: HW-16-2d+/-

Acg. Operator

Acg. Instrument : Instrument 1 Location : 8
Injection Date 12/9/2023 2:58:54 AM
Acg. Method C:\CHEM3ZY 14 METHOD 5% DEF_LC. M
Last changed + 127972023 2:41:50 AM
imodified after loading)
Analvsiz Method : C:\CHEIN3Z)L\METHOD 3% DEF_LC.M
Last changed i 12/23/2023 3:47:04 AM
imodified after loading)
Sample Info : AS-H, Hexane/iPr(OH = 90/10, 0.8 wL/min, 30 oC, 230 nm
P elen gth=2 30 i (2RO U-ETWZNOT 4770 )
Harm. 7]
175
150
126
100+
75 a8
[
&0
5
o
T T T T T T T
] 10 15 1] b i1 35 min
irea Percent Report
dorted By H Himmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VWD1 A4, Wawelength=230 nn O O
Peak RetTime Type Width Area Height Area
# Twinl fminl wAU  *= Twal 1 %
L ‘ | OH
1 31.213 BV 0.6762 2733.57471 £53.41490 50.5524
2 32.693 VB 0.7076 2641.934381 57.67933 49,1476
(+/-)-5
Totals 5375.5085z2  121.09488

*%% End of Report **%

Instrument 1 12/23/2023 3:47:17 M

Fage 1 of 1

S203

Data File C:\CHEM3Z\1%DATA\ZHOU-Z3\YZNO24771.D
Sample Name: HW-16-2Z4

Acg. Operator

Acg. Instrument @ Instranent 1 Location : 8
Injection Date 12/9/2023 3:41:38 AM
Acg. Method C:\CHEM32\ 1\ METHOD 5\ DEF_LC.IT
Last changed : 127942023 3:41:03 AM
imodified after loading)
Analvsis Method : C:\CHEIN3ZY1\METHOD 3\DEF _LC.IM
Last changed i 1272372023 3:47:04 AM
imodified after loading)
Sample Info : A%-H, Hexane/iPr(OH = 20/10, 0.8 nL/min, 30 oC, 230 nm
AT velen gih= 230 i (ZHOU-E W ZNOT 477 T Y
Harm. 7]
175
150
125 b
5
=
100+
75
&0
45 E
o4
T T T T T T T
1 10 15 i) P i1 35 min
Area Percent Report
dorted By H Aimmal
Multiplier: H 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Aigmal 1: VWD1 &, Wawvelength=230 nn
o0._0O
Peak RetTime Type Width Area Height Area
#  Twinl lwin] wal  *3 fwatr 1 %
-1 -1 I I I | OH
1 31.079 BV 0.6996 4657.87695 104.49360 94.3382
2 32.755 VB 0.6432 Z81.34866 6.35522 5.661& ()5
Tortals 4869, 22562 110.85381

*%% End of Report *#%%

Instrument 1 12/23/2023 3:45:13 AN Fage 1 of 1
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Data File C:%\CHEM32)1\DATA\ZHOU-Z2\FZNDZZ619.D Data File C:%CHEM32\1YDATA\ZHOU-Z2\FENOZ2621.D
Sample Name: HW-13-90+/- Sample Name: HW-13-96
Acg. Operator H Acdg. Operator H
Acg. Instrument : Instrument 1 Acg. Instruwent : Instrument 1
Injection Date 3/13/2023 5:44:04 PH Injection Date 3/13/2023 9:20:49 PH
Acg. Method 4CHEM32Y 14YMETHOD S\DEF_LC.H dcg. Method C:%\CHEM32Y 1\METHOD 8\ DEF_LC.M
Last changed i 3/L3/2023 8:28:37 PM Last changed ?11342023 9;20:0? Pl;. 7
imodified after loading) nodified after loading
Analysia Method : C:%\CHEM32)1\METHOD SYDEF_LC.M dnalysis Method : C:\CHEM32\1\METHODS\DEF_LC.I
Last changed 1272372023 3:38:34 AM Last changed 1 LE/23/72023 3:36:34 AM
inodified after loading) (nodified after loading)
Sample Info : 0D-H, Hexane/i-PrOH = 75/25, Sample Info : 0OD-H, Hexane/i-Pr0OH = 75725,
A elen gt 30 rim (ZA0 (-2 T 20T 2518 117 VWO A, T (ZHOU-ZTW ZN0T 02T O
Marm. ] Horm.
s | o0
s - 500
400 400 o
g
300 g 300
200 200
100 100 .
@
gide seeeiflesene ofe 074—ﬁ\—n-/\jk_/\—/¥/;—
T T T T T T T T
o 2 & 8 12 o 2 & L] 1
Area Percent Report Area Percent Report
Sorred By H Signal Sorred By H Signal
Multiplier: H 1.0000 Multiplier: H 1.0000
Dilution: H 1.0000 Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wawelength=230 nm OH Br Signal 1: VWDl A, Wawelength=230 nm OH B
r
Peak RetTime Type Width Area Height Area Peak RetTime Type Uidth Area Height Area
# [min] [win] whU *3 [madll 1 % # Tuinl minl wdT s [ wAlr 1 %
semrlsitr s lszalEErasss | | | 1 ==l I====1 1 | | 1 y
1 9.713 VB 0.2424 4844.71729 311.30060 48.33zZ2 COZEt 1 9.925 VB 0.2418 426.03473 27.28893 5.0749 COZEt
2 11.79Z EB 0.3125 5044.02588 251.65918 51.0078 (+I) 6 2 12.183 BE 0.3261 7968.93896 382.44735 94.9251 ()6
Totals 9888.74316 5A3.45978 Totals : §394.87369  409.73677
*%% End of Report *%% *+% End of Report *#%%
Instrument 1 1272372023 3:38: 35 AM EageilpEil Instrument 1 12/23/2023 3:39:19 aM Fage 1 of 1
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Data File C:\USERSYPUBLICH\DOCUMENTSYCHEMSTATION 1\DATAY 2025\ ¥ZHOOS5771  19-04-11.1
Sample Name: HW-16-31+/-

Acqg. Operator 1 SYSTEM
Sample Operator @ SYSTEM
Acg. Instrument : HPLC1Z60 IT Location : 3 Y
Injection Date : 12/15/2023 7:04:11 PH Inj : 1
Iny Volume : No inj
Acg. Method : C:\USER3\PUBLIC,DOCUMENTSY CHEMSTATION 1\METHOD S\ def LC1.HM
Last changed : 12/15/2023 7:01:30 PM by SVSTEM

iwodified after loading)
Analysiz Method : C:\USERS\PUBLIC\DOCUMENTSYCHEMSTATION, INMETHODS\def LCL.H

Last changed i 1272242023 3:55:20 PM by SVSTEM
imwodified after loading)
Sample Info i OJ-H, Hexanesi-PrOH = 70/30, 0.8 mL/min, 30 of, 230 nm

Additional Info : Peak(s) mamually integrated

SATDT &, Wiudength=2 30 m (G5 RSP UB LICD0 CLRENT 545 HERAS TAT 10 FTWOAT AQDZIWZ HO0577 1 18-011.0)
Marmn,
1750 o
1500 |
1250 |
1000 =
750 &
&
r
500
250
o
-250
T T T T T T T T T
1 i 3 4 5 5 b i ] ]
Area Percent. Report
Sorted By Sigmal
Mulriplier 1.0000
Dilution H 1.0000
Sample Amount: H 1.00000  [ngful] inot used in calc.)

Do not use Maltiplier & Dilution Factor with ISTD=

OAc_OH
Sigmal 1: VD1 A4, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area COzEt
# [win] [min] [malU*s] [malr] %
-1 I==--1 | I- | | (+-)-7
1 6.617 BB 0.1490 §325.12596 §59.45837 48.6079
2 7.868 VB R 0.2215 8801.927461 565.45422 51.3921
HPLCLZ&O IT 12/22/2023 3:55:26 PM 3¥STEN Page 1 of 2

Data File C:\U3ERSYPUBLICYDOCUMENTSYCHEM3TATIONY I\DATAYZ023VYEHOO5774 09-34-55.1
Sawple Name: HW-16-31

Acg. Operator 1 SYSTEM
sample Operator : SYSTEM
Acg. Instrument : HFLC1Z60 1T Location : 3 Y
Injection Date : 12/16/2023 9:34:55 M Inj : 1
Injy Volume : No inj
dcg. Method : C:\USER3\PUBLIC\DOCUMENTSY CHEMSTATION 1\METHOD S\ def LC1.M
Last changed : 12/16/2023 9:18:01 &M hy SVSTEM

imodified after loading)
dnalysis Method : C:\USER3\PUELIC\DOCUMENTSYCHEMSTATIONY 1N\METHODS\def LC1. M

Last changed 1 1272272023 3:55:20 PM by SVSTEM
imodified after loading)
sample Info i OJ-H, Hexane/si-FrOH = 7030, 0.8 ml/min, 30 of, 230 nm

Additional Info : Peak({s) mamually integrated

AT, Viweengthe=2 30 nm (G5 EFRSW UB LGV C LRAEFT SUC HERS TAT 10 R TOAT A2 023w 2 HO057 74 05-34-55 0)

Narm,

1750 o

1500

1250

1000

2

750 s

500

250

04 a8
@
-250
T T T T T T T T T
i i 3 4 5 5 b ] i
Area Percent. Report
Sorted By s Signal
Mulriplier i 1.0000
Dilution H 1. 0000
Sample Amount: H 1.00000  [ngfal] (not used in calc.)
Do not use Multiplier & Dilution Factor with ISTDs
OAc_OH
Signal 1: VWDl &, Wawvelength=230 nn
Peak RetTime Type Width Area Height Area s
Ed o CO,Et

# [win] [min] [malU*=] [mAlr] %
-—--1 [===-1 | I- | | ()7
1 6.650 VB R 0.1556 5621.48438 553.58759 94.0795
2 8.028 BV 0.1451 353.760694 37.84434 5.9205

HPLC1260 IT 12/22/2023 3:57:05 PM 3¥STEM Page 1 of 2
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Data File C:%\CHEM32)1\DATA\ZHOU-Z2\FZINDZZ2476.D
Sample Name: HW-13-73+/-

Acd. Operator H

Acg. Instrument Instrunent 1

Injection Date 2/23/2023 3:08:54 AM

Acg. Method 4 CHEM32% 14 METHOD 54 DEF_LC. M

272372023 Z2:29:51 MM
imodified after loading)
\CHEM3Z\ 13\ METHOD SYDEF_LC.M
12/23/2023 3:34:56 AN
imodified after loading)
0D-H, Hexane/i-Pr0OH = 95/5,

Last changed

Analysis Method
Last changed E

Sample Info H

Location

0.8 nL/min,

30 o,

254 nm

T A, & rm (ZHOU-ZTWZN0T 1875 )
Harm. ]
140
1204
100
&0 g
60 g
40
-
o
T T T T T T T
i z ) 6 8 10 1z 14 i
Area Percent Report
Jorted By H Siemal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Hignal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area OAC OAC
#  Twinl fmin] wAU  *= Twal 1 %
A | === | mmmmmmm I I I |
1 13.109 ¥V 0.3114 1430.55986 70.359180  49.5265 CO,Et
2 13.540 VB 0.4342 1458.Z21667 45.03914  50.4735 2
Totals 2869.07654  116.43034 (+I')'8

*%% End of Report **%%

Instrument 1 1Z/23/2023% 3:35:17 AM

Fage 1 of 1

S212

Data File C:%CHEM32\1YDATA\ZHOU-Z2\FENOZ2477.D
Sample Name: HW-13-73

Acdg. Operator H

Acg. Instrument : Instranent 1

Injection Date 2/23/2023 3:27:49 WM

dcg. Method C:%\CHEM32Y 1\METHOD S\ DEF_LC.M

2/23/2023 3:260:32 MM
imodified after loading)
C:\CHEM3Z\ 1\ METHOD 5\ DEF_LC.I
12/23/2023 3:37:20 AN
imodified after loading)

Last changed

Analysis Method :
Last changed E

Location : =

Sample Info : OD-H, Hexane/i-Pr0OH = 95/5, 0.5 mL/min, 30 oC, 254 nm
TOT A, & rim (ZHOU-ZTW ZNOT 2877 O
Harm. 7]
100
80
60
&
40 i
w—
g
3
b
o r—
T T T T T T T
i z 4 6 & 10 12 14 min
Area Percent Report
Sorted By H Sigmal
Mulriplier: £ 1.0000
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=254 nm
Peak RetTime Type Width Area Height Area OAc_OAc
#  Twinl fwin] wal  *3 fwatr 1 %
-—=-1 - | I I |
1 13.345 BV 0.2852 59.21564 3.20821 4.779& vy
2 13.952 VB 0.4293 1179.64685 39.68708 95.2202 COzEt
Totals : 1235.66249  42.89528 (-)-8

*+% End of Report *#%%

Instrument 1 1Z/23/2023% 3:37: 23 AM

Page 1 of L




