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1. General Information

Unless otherwise noted, all reagents and solvents were purchased from
commercial suppliers and used without further purification. NMR spectra were
recorded on Bruker ADVANCE Il (400 MHz) spectrometers for *H NMR and 3C
NMR. CD3:0D and CDCls were the solvents used for the NMR analysis, with
tetramethylsilane as the internal standard. Chemical shifts were reported upfield to
TMS (0.00 ppm) for *H NMR and relative to CDCls (77.3 ppm) for 3C NMR. Optical
rotation was determined using a Perkin Elmer 343 polarimeter. HPLC analysis was
conducted on an Agilent 1260 Series instrument. Column Chromatography was
performed with silica gel Merck 60 (300-400 mesh). All new products were further
characterized by HRMS. A positive ion mass spectrum of sample was acquired on a

Thermo LTQ-FT mass spectrometer with an electrospray ionization source.

2. General procedure for the synthesis of B-keto carboxylic acids

0=9~_0 o Q
X \v\_/v/ N CO,H 1) HCHO, NaOH(aq) o
Z  AICl3, DCM Z 2) HCl = o
0°Ctort.

Preparation of 111 according to the literature (1121

To a solution of substituted benzene (I, 75 mmol) and succinic anhydride (50 mmol)
dissolved in 100 mL of anhydrous CH2Cl> was slowly added aluminum chloride (100
mmol) at 0 <C. After completion, the reaction mixture was warmed to room temperature
and stirred overnight. Then the reaction mixture was cooled to 0 <C and 6N HCI was
added carefully. When all aluminum chloride was quenched, the solution was extracted
with CHCI; three times and the combined organic phase was washed with H>O and
brine and dried over Na,SQg, filtered and concentrated under vacuum. Compound 11
can be used directly without further purification.

[-benzoyl propionic acid (compound Il, 50 mmol) was added to a solution of 0.5M
aqueous NaOH (110 mL). Formalin (37%, 4.1 mL) was added to the above solution
and the reaction mixture was stirred at room temperature for 1h. Concentrated HCI

(32%, 7.2 mL) was added and the solution was stirred overnight. When the reaction
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was completed, the mixture was extracted with ethyl acetate three times and washed
with brine and dried over Na;SO4. The solvent was removed under vacuum and the
residue was purified by chromatography on silica gel using hexanes-ethyl acetate (5:1)
as eluent to give the target compound I11.

Preparation of V (1a-10) B
(0] O

con. H,S0, N COOH
1} \Y,

Compound 111 (10 mmol) was added slowly to 5 mL concentrated H>SO4 at 0 <C
and then heated to 85 <C for 3h. The solution was poured into a beaker containing ice-
water mixture. The mixture was extracted with DCM for three times, washed with brine
and dried over NaxSOs. The organic layer was concentrated under vacuum and the
residue was purified by chromatography on silica gel using hexanes-ethyl acetate (3:1)

and 0.5 % acetic acid as eluent to give the target compound.

Cﬁj \)J\OH O\)‘]/\COOH Zn dust COOH
AGOH, Hy0

To a round bottom flask was added ketone V (10 mmol) and glyoxylic acid (15
mmol). The mixture was stirred at 95 <C for 3h. The reaction mixture was dissolved in
acetic acid (15 mL) and water (5 mL). Zinc dust (15 mL) was added over 1h to the
solution and the mixture was stirred for additional 3h. The mixture was diluted with
ethyl acetate and then filtered through celite. The filtration was extracted with ethyl
acetate, washed with brine, dried over Na>SO4 and concentrated under vacuum. The
residue was purified by chromatography on silica gel using hexanes-ethyl acetate (3:1)

and 0.5 % acetic acid as eluent to give the target compound.

O

©:1§_/COOH
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2-(1-ox0-2,3-dihydro-1H-inden-2-yl) acetic acid (1a)

White solid, 5 g, 41 % yield; 'H NMR (400 MHz, CDsOD) & 7.75 (d, J = 7.6 Hz,
1H), 7.69 (t, J = 7.2 Hz, 1H), 7.58 (d, J = 7.6 Hz, 1H), 7.45 (t, J = 7.4 Hz, 1H), 3.51-
3.47 (m, 1H), 3.05 - 2.88 (m, 3H), 2.76 - 2.72 (m, 1H). 3C NMR (101 MHz, CDz0OD)
0 193.34,173.57, 162.03, 135.82, 126.60, 121.05, 120.37, 117.56, 70.03, 42.45, 29.44.
ESI-HRMS Calculated for C11H1003" ([M+H]*): 190.0630, found: 190.0632.

O

F

2-(5-fluoro-1-oxo-2,3-dihydro-1H-inden-2-yl) acetic acid (1b)

Light yellow solid, 0.48g, 70% yield; *H NMR (400 MHz, CDs0D) § 7.74 (dd, J
=8.5,5.4 Hz, 1H), 7.26 (dd, J = 8.8, 2.1 Hz, 1H), 7.15 (td, J = 8.9, 2.3 Hz, 1H), 3.52 -
3.35 (m, 1H), 3.05 - 2.80 (m, 3H), 2.77- 2.65 (m, 1H). 3C NMR (101 MHz, CD30OD)
§206.25,173.86, 167.39 (d, Je-r = 254.5 Hz), 157.13 (d, Jo.r = 10.1 Hz), 132.79, 125.64
(d, JcF = 11.1 Hz), 115.30, 115.06, 112.85(d, Jc.r = 23.23 Hz), 43.78, 33.98, 32.36,
32.34. ESI-HRMS Calculated for C11HoFO3* ([M+H]*): 208.0536, found: 208.0533.

o)

/@ié_/cow
Cl

2-(5-chloro-1-oxo0-2,3-dihydro-1H-inden-2-yl) acetic acid (1c)

Light yellow solid, 0.41g, 71% vyield; *H NMR (400 MHz, CDs0OD) § 7.66 (d, J =
8.2 Hz, 1H), 7.57 (s, 1H), 7.41 (dd, J = 8.2, 1.6 Hz, 1H), 3.46 - 3.40 (m, 1H), 3.03 -
2.81 (m, 3H), 2.76 - 2.70 (m, 1H). 3C NMR (101 MHz, CDs0OD) & 207.23, 172.76,
167.45, 166.23, 157.18, 157.08, 132.79, 125.69, 125.58, 115.30, 115.06, 112.96,
112.73, 43.78, 33.98, 32.36, 32.34. ESI-HRMS Calculated for C11HoFO3" ([M+H]):
224.0240, found: 224.0238.
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Br

2-(5-bromo-1-oxo-2,3-dihydro-1H-inden-2-yl) acetic acid (1d)

Light yellow solid, 0.45g, 68% yield; *H NMR (400 MHz, CDsOD) § 7.76 (s, 1H),
7.64 - 7.51 (m, 2H), 3.52 -3.36 (m, 1H), 3.03 - 2.80 (m, 3H), 2.80 - 2.65 (M, 1H). 3C
NMR (101 MHz, CD30D) & 208.13, 172.76, 167.45, 166.23, 157.18, 157.08, 132.79,
125.69, 125.58, 115.30, 115.06, 112.96, 112.73, 43.78, 33.98, 32.36, 32.34. ESI-HRMS
Calculated for C11HgBrOs*™ ([M+H]*): 267.9735, found: 267.9738.

0O

2-(5-methyl-1-0x0-2,3-dihydro-1H-inden-2-yl) acetic acid (1e)

White solid, 0.4g, 75% yield; 'H NMR (400 MHz, CDz0D) & 7.58 (d, J = 7.9 Hz,
1H), 7.34 (s, 1H), 7.26-7.17 (m, 1H), 3.41 - 3.35 (m, 1H), 2.97 - 2.91 (m, 1H), 2.89 -
2.83 (M, 2H), 2.67 - 2.61 (M, 1H), 2.43 (s, 3H). 13C NMR (101 MHz, CD30D) § 207.78,
174.04, 154.52, 146.44, 133.80, 128.36, 126.66, 123.05, 43.71, 34.17, 32.31, 20.68.
ESI-HRMS Calculated for C1o2H1203* ([M+H]*):204.0786, found: 204.0784.

O

WCOOH

2-(6-methyl-1-o0x0-2,3-dihydro-1H-inden-2-yl) acetic acid (1f)

White solid, 0.43g, 74% yield; *H NMR (400 MHz, CDsOD) § 7.66 - 7.14 (m, 3H),
3.41 - 3.34 (m, 1H), 2.98 - 2.81 (m, 3H), 2.71 - 2.64 (m, 1H), 2.39 (s, 3H). 3C NMR
(101 MHz, CD30D) 6 208.62, 208.27, 174.03, 151.34, 137.32, 136.28, 136.04, 135.15,
127.35, 126.09, 123.01, 120.56, 43.91, 43.54, 34.19, 34.15, 32.08, 31.28, 19.67, 16.36.
ESI-HRMS Calculated for C12H1203" ([M+H]*):204.0786, found: 204.0785.
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2-(1-oxo0-1,2,3,4-tetrahydronaphthalen-2-yl) acetic acid (1g)

White solid, 0.38g, 40% yield; *H NMR (400 MHz, CDsOD) & 7.99 - 7.84 (m,
1H), 7.52 - 7.48 (m, 1H), 7.42 - 7.23 (m, 2H), 3.18 - 3.10 (m, 1H), 3.06 - 2.93 (m, 2H),
2.86 (dd, J = 16.6, 5.9 Hz, 1H), 2.47 (dd, J = 16.6, 6.4 Hz, 1H), 2.27 - 2.21 (m, 1H),
2.06 - 1.90 (m, 1H). ¥°C NMR (101 MHz, CD30D) § 199.12, 174.76, 144.51, 133.30,
131.96, 128.67, 126.65, 126.24, 44.68, 34.37, 28.97, 28.80. ESI-HRMS Calculated for
C12H1203" ([M+H]*): 204.0786, found: 204.0788.

O

MeO

2-(6-methoxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl) acetic acid (1h)

White solid, 0.51g, 50% yield; *H NMR (400 MHz, CDsOD) & 8.12 - 7.68 (m,
1H), 6.95 - 6.64 (m, 2H), 3.86 (s, 3H), 3.19 - 3.02 (m, 1H), 3.02 - 2.77 (m, 3H), 2.50 -
2.35 (m, 1H), 2.33 - 2.13 (m, 1H), 2.10 - 1.85 (m, 1H). 3C NMR (101 MHz, CDs0OD)
0202.03, 178.81, 167.98, 151.14, 133.08, 129.32, 116.98, 116.09, 58.56, 48.32, 38.39,
33.09, 32.97. ESI-HRMS Calculated for Ci3sH1404" ([M+H]"): 234.0892, found:
234.0891.

O

M

2-(7-methoxy-1-o0x0-1,2,3,4-tetrahydronaphthalen-2-yl) acetic acid (1i)

White solid, 0.48g, 49% yield; *H NMR (400 MHz, CD30OD) § 7.43 (d, J = 2.8 Hz,
1H), 7.21 (d, J = 8.4 Hz, 1H), 7.09 (dd, J = 8.4, 2.8 Hz, 1H), 3.80 (s, 3H), 3.09 - 2.81
(m, 4H), 2.47 (dd, J = 16.5, 6.4 Hz, 1H), 2.28 - 2.16 (m, 1H), 2.03 - 1.87 (m, 1H). 13C
NMR (101 MHz, CD30D) 6 199.31, 174.82, 156.94, 133.01, 132.93, 126.68, 118.14,
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114.23, 54.82, 44.13, 34.26, 28.21, 22.33. ESI-HRMS Calculated for CisH1404"
([M+H]"): 234.0892, found: 234.0889.

COOH

OMe
2-(5-methoxy-1-0x0-1,2,3,4-tetrahydronaphthalen-2-yl) acetic acid (1j)

White solid, 0.48g, 48%yield; 'H NMR (400 MHz, CDs0D) § 7.43 (d, J = 2.8 Hz,
1H), 7.21 (d, J = 8.4 Hz, 1H), 7.09 (dd, J = 8.4, 2.8 Hz, 1H), 3.80 (s, 3H), 3.10 - 2.78
(m, 4H), 2.47 (dd, J = 16.5, 6.4 Hz, 1H), 2.27 - 2.15 (m, 1H), 2.02 - 1.87 (m, 1H). 13C
NMR (101 MHz, CD30D) 6 199.00, 174.76, 158.42, 136.91, 132.72, 129.87, 120.96,
109.10, 54.42, 4458, 34.42, 29.21, 27.98. ESI-HRMS Calculated for Ci3H1404"
(IM+H]*): 234.0892, found: 234.0890.

0]

(@)

2-(4-oxochroman-3-yl) acetic acid (1k)

White solid, 0.45g, 40% yield; *H NMR (400 MHz, CD30D) & 7.82 (dd, J = 7.9,
1.7 Hz, 1H), 7.54 - 7.50 (m, 1H), 7.12 - 6.92 (m, 2H), 4.61 (dd, J = 11.2, 5.4 Hz, 1H),
4.33 (dd, J = 12.3, 11.3 Hz, 1H), 3.30 - 3.21 (m, 1H), 2.81 (dd, J = 17.2, 5.1 Hz, 1H),
2.48 (dd, J=17.2, 7.3 Hz, 1H). 3C NMR (101 MHz, CD30D) & 193.34, 173.57, 162.03,
135.82, 126.60, 121.05, 120.37, 117.56, 70.03, 42.45, 29.44. ESI-HRMS Calculated
for C11H1004" ([M+H]"): 206.0579, found: 206.0576.

o)
? :‘COOH

2-(5-0x0-6,7,8,9-tetrahydro-5H-benzo[ 7]annulen-6-yl) acetic acid (11)
White solid, 0.39g, 38% yield; *H NMR (400 MHz, CD30D) § 7.60 (dd, J = 8.0,
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1.4 Hz, 1H), 7.43 - 7.39 (m, 1H), 7.31 - 7.23 (m, 2H), 3.41 - 3.32 (m, 1H), 3.18 - 3.05
(m, 1H), 3.02 - 2.84 (m, 2H), 2.52 - 2.47 (m, 1H), 2.15 - 2.12 (m, 1H), 1.99 - 1.94 (m,
1H), 1.73 - 1.50 (m, 2H). 2*C NMR (101 MHz, CDs0OD) & 206.39, 174.56, 142.37,
139.29, 131.33, 129.69, 128.01, 125.97, 45.69, 35.61, 32.98, 29.42, 25.47. ESI-HRMS
Calculated for C13H1403" ([M+H]*): 218.0943, found: 218.0941.

3. General procedure for asymmetric hydrogenation of y-keto carboxylic acids

\/ Y%
Cl~py_
O 2 mol % TSN\_E‘H
mol 7
_I -
A% HCOLH/ELN (5:2)
1 60 °C

(X=CH,, 0;n=0,1,2)

A suspension of y-keto carboxylic acid (0.16 mmol), Cat (0.0032 mmol), 5:2
HCO2H/EtsN (1 mL) were stirred under N2 at 60 <C for 12 h until completion according
to TLC detection. 5.0 mL 2N HCI was added to the reaction, the mixture was then
extracted with ethyl acetate (3>6mL) three times, washed with brine, dried over Na>SO4
and concentrated. The desired product was purified by silica gel chromatography
(hexanes: ethyl acetate = 1:1). The enantioselectivity of the products was determined
by HPLC analysis. The racemic samples of diastereomeric mixtures of 2a-2I for HPLC
analysis were prepared following literature procedures.
petl
(3aR,8bS)-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-one (2a)

White solid, 25 mg, 90% yield, 98% ee, dr = 20:1; [a]po 2° = +100 (c = 0.985,
CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 85:15; flow rate = 0.8 mL/min; UV detection at 210 nm;
tr = 10.9 min (major), 12.0 min (minor). *H NMR (400 MHz, CDCl3) § 7.48 (d,J=7.4
Hz, 1H), 7.39 - 7.26 (m, 3H), 5.90 (d, J = 7.1 Hz, 1H), 3.48 - 3.21 (m, 2H), 3.04 - 2.73
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(m, 2H), 2.47 - 2.27 (m, 1H). 3C NMR (101 MHz, CDCls) § 176.97, 142.51, 138.76,
130.01, 127.60, 126.39, 125.37, 87.70, 37.93, 37.35, 35.70. ESI-HRMS Calculated for
C11H1002" ([M+H]"): 174.0681, found: 174.0680.

0.0
Juot)
(3aR,8bS)-6-fluoro-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-one (2b)

Light yellow solid, 27.5 mg, 90% yield, 98% ee, dr = 20:1; [a]p 2° = +84.8 (C =
1.00, CHClz3); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at 210 nm;
tr = 17.8 min (major), 19.2 min (minor). *H NMR (400 MHz, CDCls) § 7.54 - 7.37 (m,
1H), 7.09 - 6.85 (m, 2H), 5.84 (d, J = 7.1 Hz, 1H), 3.43 - 3.39 (m, 1H), 3.32 (dd, J =
16.6, 8.5 Hz, 1H), 2.91 - 2.85 (m, 2H), 2.41 (dd, J = 4.0, 8.0 Hz, 1H). 3C NMR (101
MHz, CDCl3) & 176.67, 164.17 (d, Jc-r = 249.47), 145.17(d, Jc.r = 8.1 Hz), 134.62,
127.83 (d, Je-r = 9.1 Hz), 115.09 (d, Je-r = 23.2 Hz), 112.15 (d, Jc.r = 22.2 Hz), 86.77,
38.02, 38.00, 37.92, 35.68. ESI-HRMS Calculated for C11HgFO,* ([M+H]*): 192.0587,
found: 192.0585.

(3aR,8bS)-6-chloro-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-one (2c)

Light yellow solid, 30.6 mg, 92% yield, 99% ee, dr = 20:1; [a]o ?° = +73 (c = 0.6,
CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak IB column,
hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 28.0
min (major), 30.8 min (minor). *H NMR (400 MHz, CDClz) § 7.41 (d, J = 8.0 Hz, 1H),
7.29 (d, J = 1.8 Hz, 2H), 5.84 (d, J = 7.1 Hz, 1H), 3.46 - 3.35 (m, 1H), 3.31 (dd, J =
16.6, 8.4 Hz, 1H), 2.95 - 2.85 (m, 2H), 2.39 (dd, J = 18.2, 5.6 Hz, 1H). *C NMR (101
MHz, CDCl3) & 144.49, 137.31, 128.05, 127.47, 125.56, 86.72, 37.78, 37.65, 35.54.
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ESI-HRMS Calculated for C11HeCIO2" ([M+H]"): 208.0291, found: 208.0292.

0]

@fj
Br

(3aR,8bS)-6-bromo-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-one (2d)

Light yellow solid, 35.8 mg, 89% yield, 99% ee, dr=20:1; [a]o 2° = +62 (c = 0.5,
CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak IB column,
hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 29.6
min (major), 32.8 min (minor). *H NMR (400 MHz, CDCl3) § 7.43 (d, J = 4.9 Hz, 2H),
7.35 (d, J = 8.5 Hz, 1H), 5.83 (d, J = 7.1 Hz, 1H), 3.43 - 3.36 (m, 1H), 3.31 (dd, J =
10.7, 5.8 Hz, 1H), 2.96 - 2.87 (m, 2H), 2.40 (dd, J = 13.4, 4.8 Hz, 1H). *C NMR (101
MHz, CDCl3) 6 176.51, 144.78, 137.81, 130.92, 128.59, 127.80, 124.26, 86.76, 37.72,
37.57, 35.49. ESI-HRMS Calculated for Ci1HeBrO;* ([M+H]*): 251.9786, found:
251.9783.

Jost O
(3aR,8bS)-6-methyl-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-one (2¢)
White solid, 27.7 mg, 92% yield, 98% ee, dr = 20:1; [a]p 2° = +90.3 (c = 1.00,
CHCl3); The enantiomeric excess was determined by HPLC on Chiralcel OD column,
hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 23.3
min (minor), 24.3 min (major). *tH NMR (400 MHz, CDCl3) § 7.36 (d, J = 7.7 Hz, 1H),
7.16 - 6.97 (M, 2H), 5.86 (d, J = 7.0 Hz, 1H), 3.42 - 3.31 (m, 1H), 3.32 - 3.21 (m, 1H),
2.93 - 2.86 (M, 2H), 2.43 - 2.37 (M, 1H), 2.36 (s, 3H). 23C NMR (101 MHz, CDCls) &
177.06, 142.80, 140.14, 135.96, 128.53, 126.08, 125.84, 87.62, 37.85, 37.57, 35.81,
21.50. ESI-HRMS Calculated for C12H1202" ([M+H]™): 188.0837, found: 188.0838.
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(3aR,8bS)-7-methyl-3,3a,4,8b-tetrahydro-2H-indeno[1,2-b]furan-2-one (2f)

White solid, 27.3 mg, 91% yield, 99% ee, dr = 20:1; [a]o % = +105.7 (c = 1.00,
CHCI3); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm;
tr = 14.9 min (major), 20.3 min (minor). *H NMR (400 MHz, CDCl3) § 7.29 (s, 1H),
7.16 (s, 2H), 5.86 (d, J = 7.2 Hz, 1H), 3.38 - 3.34 (m, 1H), 3.27 (dd, J = 16.1, 8.4 Hz,
1H), 2.87 (m, 2H), 2.40 (dd, J = 15.4, 9.7 Hz, 1H), 2.36 (s, 3H).13C NMR (101 MHz,
CDCI3) 6 177.03, 139.39, 138.90, 137.44, 130.96, 126.77, 125.06, 87.72, 37.60, 37.52,
35.73, 21.21. ESI-HRMS Calculated for Ci2H1,0,* ([M+H]*): 188.0837, found:
188.0835.

(3aR,9bS)-3a,4,5,9b-tetrahydronaphtho[1,2-b]furan-2(3H)-one (29)

White solid, 26.1 mg, 87% vyield, 99% ee, dr = 20:1; [a]po 2° = +37.4 (c = 0.5,
CHCl3); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm;
tr = 19.6 min (minor), 23.0 min (minor). *H NMR (400 MHz, CDCl3) & 7.50 - 7.42 (m,
1H), 7.27 - 7.29 (m, 2H), 7.22 - 7.13 (m, 1H), 5.44 (d, J = 5.9 Hz, 1H), 2.93 (dd, J =
17.4, 8.1 Hz, 1H), 2.87 - 2.81 (m, 1H), 2.80 - 2.69 (m, 2H), 2.43 (dd, J = 17.4, 2.2 Hz,
1H), 1.93 - 1.90 (m, 1H), 1.70 - 1.56 (m, 2H). 3C NMR (101 MHz, CDCls) & 176.37,
137.51,131.11, 130.93, 128.92, 128.77, 126.73, 78.52, 36.43, 34.74, 27.77, 25.15. ESI-
HRMS Calculated for C12H120," ([M+H]"): 188.0837, found: 188.0839.
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MeO
(3aR,9bS)-7-methoxy-3a,4,5,9b-tetrahydronaphtho[1,2-b]furan-2(3H)-one (2h)
White solid, 31.4 mg, 91% vyield, 99% ee, dr = 20:1; [o]p 2° = +20.3 (c = 0.3,
CHCl3); The enantiomeric excess was determined by HPLC on Chiralpak AD column,
hexane: isopropanol = 90: 10; flow rate = 1.0 mL/min; UV detection at 210 nm; tr =
14.8 min (minor), 16.6 min (major). *H NMR (400 MHz, CDCl3) § 7.37 (d, J = 8.5 Hz,
1H), 6.83 (dd, J = 8.5, 2.5 Hz, 1H), 6.67 (d, J = 2.2 Hz, 1H), 5.40 (d, J = 5.7 Hz, 1H),
3.81 (s, 3H), 2.92 (dd, J = 17.4, 8.0 Hz, 1H), 2.89 - 2.78 (m, 1H), 2.76 - 2.66 (m, 2H),
2.44 - 2.39 (m, 1H), 1.90 - 1.87 (m, 1H), 1.67 - 1.57 (m, 2H). 3C NMR (101 MHz,
CDCI3) 6 176.48, 159.81, 139.14, 132.29, 123.41, 113.16, 113.03, 78.59, 55.31, 36.67,
34.81, 28.15, 25.07. ESI-HRMS Calculated for C13H1403" ([M+H]"): 218.0943, found:
218.0944.

MeO

(3aR,9bS)-8-methoxy-3a,4,5,9b-tetrahydronaphtho[1,2-b]furan-2(3H)-one (2i)

White solid, 31.4 mg, 90% yield, 99% ee, dr = 20:1; [a]o % = +47.2 (c = 1.00,
CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm;
tr = 28.4 min (major), 29.9 min (minor). *H NMR (400 MHz, CDCl3) § 7.08 (d, J=8.5
Hz, 1H), 6.97 (d, J = 2.6 Hz, 1H), 6.86 (dd, J = 8.4, 2.7 Hz, 1H), 5.40 (d, J = 6.0 Hz,
1H), 3.80 (s, 3H), 2.92 (dd, J = 17.4, 8.1 Hz, 1H), 2.83 - 2.72 (m, 2H), 2.72 - 2.60 (m,
1H), 2.42 (dd, J = 17.4, 2.5 Hz, 1H), 1.92 - 1.89 (m, 1H), 1.69 - 1.54 (m, 2H). 3C NMR
(101 MHz, CDCl3) 6 176.38, 158.19, 132.00, 129.76, 129.52, 116.15, 114.37, 78.69,
55.42, 36.21, 34.67, 26.89, 25.43. ESI-HRMS Calculated for C13H1403" ([M+H]"):
218.0943, found: 218.0941.
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OMe
(3aR,9bS)-6-methoxy-3a,4,5,9b-tetrahydronaphtho[1,2-b]furan-2(3H)-one (2j)
White solid, 32 mg, 92% yield, 99% ee, dr = 20:1; [a]p 2° = +25.3 (¢ = 0.8, CHCl3);
The enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 25.3 min
(major), 37.8 min (minor). *H NMR (400 MHz, CDCl3) § 7.24 (d, J = 8.0 Hz, 1H), 7.08
(d,J=7.7 Hz, 1H), 6.83 (d, J = 8.1 Hz, 1H), 5.42 (d, J = 5.8 Hz, 1H), 3.84 (s, 3H), 2.99
(dt, J = 17.4, 4.4 Hz, 1H), 2.90 (dd, J = 17.3, 7.9 Hz, 1H), 2.78 - 2.67 (m, 1H), 2.50 -
2.38 (m, 2H), 1.96 - 1.90 (m, 1H), 1.61 - 1.50 (m, 1H). 3C NMR (101 MHz, CDCls) §
176.48, 156.64, 132.08, 127.04, 126.71, 122.79, 109.85, 78.53, 55.49, 36.27, 34.35,
24.32, 20.88. ESI-HRMS Calculated for Ci3H14O3" ([M+H]"): 218.0943, found:
218.0942.

o]
(3aS,9bS)-3a,9b-dihydro-4H-furo[3,2-c]Jchromen-2(3H)-one (2k)

White solid, 25.9 mg, 85% yield, 96% ee, dr = 20:1; [a]o % = +62.5 (¢ = 1.00,
CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 95: 5; flow rate = 1.0 mL/min; UV detection at 210 nm;
tr = 27.5 min (major), 38.3 min (minor). *H NMR (400 MHz, CDCl3) § 7.41 (dd, J =
7.7, 1.4 Hz, 1H), 7.33 - 7.28 (m, 1H), 7.04 - 7.00 (m, 1H), 6.92 (d, J = 8.3 Hz, 1H), 5.49
(d, J = 6.3 Hz, 1H), 4.21 (dd, J = 11.5, 4.3 Hz, 1H), 3.85 - 3.80 (m, 1H), 3.05 - 2.98 (m,
1H), 2.87 (dd, J = 17.7, 8.3 Hz, 1H), 2.46 (dd, J = 17.7, 4.2 Hz, 1H). 3C NMR (101
MHz, CDCl3) 6 175.43, 155.10, 131.44, 130.75, 121.97, 118.49, 117.45, 74.29, 64.85,

S13



33.61, 31.17. ESI-HRMS Calculated for Ci11H1003" ([M+H]"): 190.0630, found:
190.0631.

(3aR,10bS)-3,3a,4,5,6,10b-hexahydro-2H-benzo[6,7]cyclohepta[1,2-b]furan-2-one
(2l)

White solid, 22.6 mg, 70% yield, 98% ee, dr = 20:1; [a]p % = -14.4 (c = 1.00,
CHCIs); The enantiomeric excess was determined by HPLC on Chiralpak AD-H
column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at 210 nm;
tr = 12.1 min (minor), 13.2 min (major). *H NMR (400 MHz, CDCl3) § 7.36 - 7.27 (m,
3H), 7.18 - 7.10 (m, 1H), 5.86 (d, J = 9.2 Hz, 1H), 2.87 - 2.73 (m, 2H), 2.70 - 2.63 (m,
2H), 2.10 (dd, J = 17.8, 10.7 Hz, 1H), 1.72 - 1.68 (m, 3H), 1.03 - 0.87 (m, 1H). 13C
NMR (101 MHz, CDClz) 6 176.67, 135.67, 135.46, 128.65, 128.20, 126.90, 123.24,
81.18, 36.37, 34.06, 30.22, 27.99, 22.85. ESI-HRMS Calculated for Ci3H1402"
(IM+H]*): 202.0994, found: 202.0995.

4. Gram scale reaction

o \/ Y
o 1 moI%TsNTEE\H 0 O
1a HCOzlggEf;;CN (5:2) 2a
1.9 g, 85% yield

259 98% ee, 20:1 dr

A suspension of la (2.5 g, 13.15 mmol), cat. C (0.082 g, 0.1315 mmol), 5:2
HCO2H/EtsN (10 mL) were stirred under N2 at 60 <C for until completion according to
TLC detection. 10 mL 2N HCI was added to the reaction, the mixture was then extracted
with ethyl acetate (315 mL) three times, washed with brine, dried over Na.SO4 and

concentrated. The crude product was purified by silica gel chromatography (hexanes:
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ethyl acetate = 1:1), affording desired product in 85% yield with 98% ee.

5. Synthesis of (+)-GR24 and (+)-epi-GR24]

To a solution of 2a (1.1 g, 6.3 mmol) and methyl formate (0.82 mL, 9.45 mmol)
in anhydrous THF (15 mL) was added potassium tert-butoxide (0.85 g, 7.56 mmol) in
small portions at 0 <C under nitrogen. The reaction mixture was stirred at room
temperature until completion. THF was removed in vacuo. The resulting solid was
resolved in 20 mL anhydrous DMF under N.. To this solution was added
bromobutenolide (1.67 g, 9.45 mmol) and the reaction mixture was stirred overnight.
The reaction was quenched with saturated aqueous ammonium chloride (20 mL). The
reaction mixture was diluted with ethyl acetate (50 mL) and washed with water (3>30
mL). The organic extract was then washed with brine, dried over Na SOs, and the
solvent removed under vacuum. The residue was purified by column chromatography,

affording pure (+)-GR24 and (+)-epi-GR24.

(+)-epi-GR24

White Solid, 0.65 g, 35% yield, [a]o?® = +292 (¢ = 0.50, CHCI3). *H NMR (400
MHz, CDClz) & 7.50-7.49 (m, 1H), 7.35-7.23 (m, 1H), 6.99 (s, 1H), 6.21 (s, 1H), 5.96
(d, J = 8.0 Hz, 1H), 3.97-3.92 (m, 1H), 3.42 (dd, J = 16.9, 9.3 Hz, 1H), 3.10 (dd, J =
16.9, 3.1 Hz, 1H), 2.03 (t, J = 1.4 Hz, 3H). *C NMR (126 MHz, CDCls) & 171.42,
170.40, 151.29, 142.69, 141.25, 138.76, 135.76, 130.05, 127.45, 126.34, 125.28,
113.26, 100.79, 86.00, 38.79, 37.42, 29.69, 10.74.
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(+)-GR24

White solid, 0.65 g, 35% yield, [a]o®® = +451 (¢ = 0.50, CHCl3). *H NMR (400
MHz, CDCls) & 7.51-7.49 (m, 2H), 7.35 (m, 3H), 7.00 (s, 1H), 6.21 (s, 1H), 5.95 (d, J
= 7.9 Hz, 1H), 3.97-3.92 (m, 1H), 3.44 (dd, J = 16.9, 9.4 Hz, 1H), 3.11 (dd, J = 16.9,
3.2 Hz, 1H), 2.03 (t, J = 1.4 Hz, 3H). *C NMR (101 MHz, CDCl3) § 171.44, 170.37,
151.27,142.66, 141.16, 138.82, 135.83, 130.04, 127.49, 126.42, 125.18, 113.14, 100.71,
85.99, 38.85, 37.31, 10.73.

6. Reference:

(1) R.Z. Guo etal. Bioorg. Org. Lett., 2016, 18, 504-507;

(2) F. Meneghetti et al. Eur. J. Org. Chem. 2015, 4907-4912;
(3) L.J. Bromhead et al., Aust. J. Chem. 2015, 68, 1221-1227,
(4) H. Malik et al. Tetrahedron, 2010, 66, 7198-7203.
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7. NMR spectra
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NMR spectra of 1b
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NMR spectra of 1d
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NMR spectra of 1f
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NMR spectra of 1g
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NMR spectra of 1h
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NMR spectra of 1i
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NMR spectra of 1]
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NMR spectra of 1k
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NMR spectra of 11
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NMR spectra of 2a
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NMR spectra of 2b
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NMR spectra of 2d
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NMR spectra of 2e
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NMR spectra of 2f
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NMR spectra of 2h
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NMR spectra of 2k
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NMR spectra of 21
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8. HPLC spectra of 2a-2I

Data File E:\DATA\XEZC\XZC-4-159XZC-4-159-2 2017-07-04 10-30-154031-0201.D
Sample Name: XZC-4-159-FAC

heog., Operator
Acg., Instrument
Injection Date
Aeog, Method

Last changed
Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 2
1Z60HPLC-VID Location @ Vial 31
T/4/2017 10:41:45 AN Inj : 1

Injy Wolume : 3.000 pl

t ENDATANKECNXIC-4-1594KEZC-4-159-2 2017-07-04 10-30-15%WWD-4AD(1-2)-55-15-

0.8ML-3UL-210NH-20MIN.
T/4/2017 10:30:15 AM by 3YITEM

P EVDATANKECKXKEC-4-159XZ0-4-159-2 2017-07-04 10-30-15%WWD-AD(1-2)-55-15-

0.8ML-3UL-210NM-20MIN. M | 3equence Method)
4/8/2019 11:19:47 AM by STSTEM

[modified after loading)

Peak (5] marnmally integrated

WD AW awel engthe 210 nm (EADATAWECAWEC- 15200 Z 04 188 2 201707 -04 10-20- 1503 1-0201.00)
mall ]
(0]
. 0
a0
™ 8 &
(]
= e
0
. 1A Wl
-0 T T T T T
u] 2 <4 5 ] 10 12 min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Iilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=210 nm
Peak FetTime Type Width Area Height hrea
# [min] [min] [wal*=] [ mall] %
il et el |—=====——= | === |-======- |
1 10,923 BV 0.2170  275.72559 19.03780 50,9847
2 12,022 MM 0.2582 265.28693 17.12114 49,0353
Totals S41.01251 36.1558%4
**% End of Report *+%%
1260HPLC-VWD 4/5/2019 11:19:54 AM 3VATEM Page 1 of 1
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Data File E:\DATA\XKEC\XZC-4-1594XZC-4-159-3 2017-07-04 11-12-304097-1101.D

Sample Name:

HEC-4-159-6

heog., Operator

Acg., Instrument

Injection Date

Aeog, Method

Last changed

Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 11
1Z60HPLC-VID Location @ Vial 87
T/472017 2:30:45 PN Inj : 1

Injy Wolume : 3.000 pl

P E\DATANKECNXIC-4-159%KEC-4-159-3 2017-07-04 11-12-30%WWD-4AD(1-2)-55-15-

0.8ML-3UL-210NM-20MIN. M

T/4/2017 11:12:30 AM by SYSTEM

E:ZDATAYKZICVKZC-4-159K2C-4-159-3 2017-07-04 11-12-30NVWD-AD(1-2)-85-15-
0.8ML-3UL-210NM-20MIN. M | 3equence Method)

4/8/2019 11:18:14 AM by SYSTEM

[modified after loading)

Peak (5] marnmally integrated

WD AW awelengthe 210 nm (EADATAWECAWEC- 1520 Z 04 188 3 201707 -04 14-12-300037-1101.00)
T
O
F00 C)
G000
00
&
]
o
400 N
300
200
100
o
=1
o
0 L '
T T T T T T
u] 2 <4 5 ] 10 12 min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Iilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=210 nm
Peak FetTime Type Width Area Height hrea
# [min] [min] [wal*=] [ mall] %
il et el |—=====——= | === |-======- |
1l 10.934 EE 0.2208 5685.89355 388.29538 98,7344
2 12.08Z EE 0.2554 69, 96554 4.07334 1.2158
Totals 5755.86209  352.385872
**% End of Report *+%%
1260HPLC-VWD 4/5/2019 11:18:16 AM 3V3TEM Page 1 of 1
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Data File E:\DATA\XZC\DATA-Z2XZC-20180314-2 2018-03-14 14-46-08,052-0301.D
Sample Name: XZC-pF-Bac-1

heog., Operator : SYSTEHM Seqg. Line : 3
Aog, Instrument : 1Z60HPLC-VUD Location : Wial 52
Injection Date : 3/14/2018 3:38:36 PM Inj : 1
Injy Wolume : Z2.000 pl
hog. Method : E:\DATANKEZCA\DATA-2\XZC-20180314-2 2018-03-14 14-46-08\VWD-AD{1-2)-95-5~-
1ML-2UL-210NM-40MIN. X
Last changed 1 371472018 2:46:08 PM by SYETEM

Analysis Method @ E:\DATANKEICYDATAL-24XZIC-20180314-2 2015-03-14 14-46-084VWD-AD(1-2)-55-5-
1HML-Z2UL-210NM-40MIN.HM (Sedquence Method)

Last changed : 4/8/2019 10:58:20 AM by SVITEM
[modified after loading)

Additional Info : Peak(s) mamially integrated

WD AL W awel engthe 210 nm (EADATAWECADATA-2WEC- 201 80231 42 20180314 14-95-02052-02301.00
mall ]
0 0]
175
150
F
126 4
100
75
=S ]
3 a
50 20
25
oA
T T T T T T T T
u] 25 5 Fiil 10 12.5 15 175 20 min
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=210 nm
Peak FetTime Type Width Area Height hrea
# [min] [min] [wal*=] [ mall] %
il et el |—=====——= | === |-======- |
1 18.997 BV 0.4186 1336.70410 49,26241 43,8079
2 19,981 VE 0.3899 1402, 00256 54.53853 51,1921
Totals : 2735.70667  103.795893
**% End of Report *+%%
1260HPLC-VWD 4/5/2019 10:58:25 AM 3VATEM Page 1 of 1
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Data File D:\DATA)\ XEC\XZC-EETO ACIDV\XEC-ACID-1029-1 20185-10-29 20-45-254034-0601.D
Sample MName: XEC-acid-pF

Acg. Operator H Seq. Line : 1
Ao, Instrument : Instrument 2 Location : Vial 34
Injection Date : 10/29/2018 10:26:43 FM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method : DiNDATANXZICKXIC-FETO ACIDNWXEIC-ACID-1029-1 2018-10-29 20-45-254DAD-AD (1-6)-
95-5-1ML-500L-210-35MIN. M
Last changed : 1072942018 S5:46:43 PH
Adnalysis Method : D:A\METHODAXZCAVWD-0D {1-&)-90-10-1ML-5UL-210NM-20MIN. M
Last changed 1043072018 12:00:56 PM

(modified after loading)
Additional Info Peak (5] manually integrated

OADOT T, Sig= IEI & Ref=off (DADAT AHZCRaC-EET O ACIDWZC- AL ID-T02 8- Z075-10-29 20-45 2503 F0601.00
mAl |
0 O
200
F
GO0
400 -
200
(1
T T T T T T T T T
15 16 17 18 19 20 21 22 23 24 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 17.5%6 MF 0.6084 1.95%16ed 544.9z2200 99,0360
2 19,202 FM 0.2470 193.61253 13. 05445 0.9&40
Totals : 2.00852e4 557.98644
Instrument 1 1043072018 12:01:00 PM Page 1 of 2
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Data File E:\DATA\XZC\DATA-2\XZC-20180314-2 2018-03-14 14-46-08,053-1001.D
Sample Name: XZC-pCl-RAC-2

heog., Operator
Acg., Instrument
Injection Date
Aeog, Method

Last changed
Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 10
1Z60HPLC-VID Location @ Wial 53
341472018 7:24:535 P Inj : 1

Injy Wolume : Z2.000 pl

¢ E\DATANKECA\DATA-2\XZC-2018035314-2 2016-03-14 14-46-084WWD-IE{1-56)-95-5-

1ML-2UL-21 0NM-40MIN. 0

341472018 3:52:29 PM by SYSTEM

E:ZDATAYKZIC\DATA-2Y¥ZC-20180314-2 2015-03-14 14-46-08\VWD-IE(1-6)-95-5-
1HML-Z2UL-210NM-40MIN.HM (Sedquence Method)

4/8/2019 11:00:51 AM by 3YSTEM

[modified after loading)

Peak (5] marnmally integrated

WD AL W awel engthe 210 nm (EADATAWECADATA-2WEC- 201 80231 42 201803 14 14-95-020532-1001.00
mall ]
175
0 O
150
125 Cl
100
AR
N
§ B
75 @ i
504
25
S I
T T T T T T
0 5 10 15 e 25 30 min
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Lilution 1.0000

Do not use Maltiplier & Dilution Factor with ISTDs=

Sigmnal l: VUDL &,
Feak FetTime Type
1 Z29.822 MF
2 30.8059 FM

Totals

1260HPLC-VWD 47572019

Wavelength=210 nm

Width Area Height hrea
[wmin] [wal*s] [walr] %

0.65802 Z671.78833 65.46633 45,3150
0.7901 32EZ4.2Z5ZZ0 68.01778 54,6850

5896.04053  133.45411

**% End of Report *+%%

11:01:09 AM 3YV3TEM Page 1 of 1
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Data File D:\DATA)\ XEC\XZC-EETO ACIDVXEC-ACID-1029-1 20185-10-29 20-45-254023-12Z01.D
Sample MName: HEZC-acid-pCl

Acg. Operator H Sedq. Line : 12
Ao, Instrument : Instrument 2 Location @ Vial =23
Injection Date : 10/30/2018 2:07:453 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method : D:NDATANXICKXIC-FETO ACIDNWXEIC-ACID-1029-1 2018-10-29 20-45-254\DAD-TEB (1-2)-
95-5-1ML-500L-210-35MIN. M
Last changed : 1072942018 9:14:44 PH
Analysis Method : D:\METHODNLWDADAD-AD {1-6)-95-5-1ML-3UL-ALL-10MIN.M
Last changed 1043072018 12:04:06 PM

(modified after loading)
Additional Info Peak (5] manually integrated

OADOT T, Sig= IEI & Ref=off (DADAT AHZCRaC-EET O ACIDWZC- AL IO-T02 8.1 Z075-10-29 20-45 2502 3-1201.00
mAl |
0 O
260
E
=1
5
200 | Cl
140 o
100+
4l
o
T T T T T T T
20 22 2 26 28 30 32 3 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 Z5.005 BE 0.7630 1.05725e4 208.259650 100,0000
Totals : 1.08725e4 Z0&. 29650
Instrument 2 10/30/2018 12:04:09 PM Page 1 of 1

S48



Data File E:\DATA\XZC\DATA-2\XZC-20180314-2 2018-03-14 14-46-08,054-1101.D
Sample Name: XZC-pBr-RAC-2

heog., Operator
Acg., Instrument
Injection Date
Aeog, Method

Last changed
Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 11
1Z60HPLC-VID Location @ Wial 54
3414720158 5:05:159 PH Inj : 1

Injy Wolume : Z2.000 pl

¢ E\DATANKECA\DATA-2\XZC-2018035314-2 2016-03-14 14-46-084WWD-IE{1-56)-95-5-

1ML-2UL-21 0NM-40MIN. 0

341472018 3:52:29 PM by SYSTEM

E:ZDATAYKZIC\DATA-2Y¥ZC-20180314-2 2015-03-14 14-46-08\VWD-IE(1-6)-95-5-
1HML-Z2UL-210NM-40MIN.HM (Sedquence Method)

4/8/2019 11:04:40 AM by 3YTSTEM

[modified after loading)

Peak (5] marnmally integrated

WD AW awel engthe 210 nm (EADATAWECADATA-2WEC- 201 80231 42 20180314 19-95-02'053-1101.00
mAl
140 4
0 O
120 5
o Br
a0
&0
8 %
a0 e
23 -
1] ——,’LM
-0 T T T T T T T
u] 5 10 15 20 25 30 35
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000
Iilution 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Signal 1l: VWDl 4, Wawelength=210 nm
Peak FetTime Type Width Area Height hrea
# [min] [min] [wal*=] [ mall] %
il et el |—=====——= | === |-======- |
1l 31.805 BV 0.6424 1402. 03259 33.69883 43,3821
2 32.845 VE 0.7539 18:29.79211 35.40828 55.8179
Totals 3231.582471 £9.,10712
**% End of Report *+%%
1260HPLC-VWD 4/5/2019 11:04:46 AM 3VA3TEM Page 1 of 1
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Data File D:\DATA)\ XEC\XZC-EETO ACIDVXEC-ACID-1029-1 20185-10-29 20-45-254,024-1301.D
Sample MName: XEZC-acid-pBr

Acg. Operator H Sedq. Line : 13
Ao, Instrument : Instrument 2 Location : Vial 24
Injection Date : 10/30/2018 2:43:47 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method : D:NDATANXICKXIC-FETO ACIDNWXEIC-ACID-1029-1 2018-10-29 20-45-254\DAD-TEB (1-2)-
95-5-1ML-500L-210-35MIN. M
Last changed : 1072942018 9:14:44 PH
Adnalysis Method : D:A\METHODAXZCAVWD-0D {1-&)-90-10-1ML-5UL-210NM-20MIN. M
Last changed 10430742018 2:17:17 PM

(modified after loading)
Additional Info Peak (5] manually integrated

OADOT T, Sig= IEI & Ref=off (DADAT AHZCRaC-EET O ACIDWZC- AL ID-T02 8- Z075-10-29 20-45 2502 F1301.00
mAl |
0 0
00
Br
600
L=
=
3
400
200
o
T T T T T T T T T
25 26 27 28 24 30 3 3z 33 34 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 Z29.675 BE 0.8708 2.53935e4 421.53577 100.0000
Totals : Z.53935e4 421, 53577
Instrument 1 10/30/2018 2:17:21 MM Page 1 of 1
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Data File D:%\DATA, XZCWKZC-DATA-3VXEC-2019-0303-1 2019-03-03 15-04-35,001-0301.D
Sample MName: xzc-pMe-rac

Acg. Operator H Seq. Line : 3
Aog. Instrument @ Instrument 2 Location @ Vial 1
Injection Date @ 37372019 3:28:25 PH Inj : 1
Injy Volumwe : 5.000 pul
Acg. Method : DiNDATAN KZCANKEZC-DATA-34\XEZC-2019-0303-1 2019-03-03 15-04-35\DAD-0D(1-2)-95-5
-=-1ML-5UL-210NM-40MIN. M
Lazt changed : 107942018 3:51:57 PH
Analysis Method : D:\METHODVXZIC\VWD-AD (1-2)-95-5-1ML-5UL-Z10NM-30MIN. M
Last changed T 34372019 7:00:04 PM

(modified after loading)
Additicnal Info : Peak(s) manually integrated

TADT T, 5ig=210 & Ret=oft (00T Bra e m - DA P P e 2 (T 3-020%- 1 2090507 15-03-35 U0T- 0301 Iy

mAkl
200 0 O
150
100

a0

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD] C, 3ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wdiT] %

=== |--==l-===-=- | -——===—— |====— |-=====- |
1 22.376 MF 0.6157 Z385.17547 64, 56731 48,4311
Z 23.741 FH 0.6524 Z539.71045 64.87852 51,5689

Totals : 4924, 85592 129, 44553

Instrumwent 1 3/3/2019 7:00:07 FM Page 1 of 2
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Data File D:%\DATA, XZCWKZC-DATA-3VXEC-2019-0227-2 2019-02-27 20-35-46,042-0401.D
Sample MName: xzc-ple

Acg. Operator H Seq. Line : 4
Aog. Instrument @ Instrument 2 Location @ Vial 42
Injection Date @ Z/27/20159 9:50:52 PH Inj : 1
Injy Volumwe : 5.000 pul
Acg. Method D DiNDATAN KZCAKEC-DATA-3\REC-2019-0227-2 2019-0=2-27 20-35-46\DAD-0D(1-2)-95-5
-=-1ML-5UL-210NM-40MIN. M
Lazt changed : 107942018 3:51:57 PH
Analysis Method : D:\METHODVXZIC\VWD-AD (1-2)-95-5-1ML-5UL-Z10NM-30MIN. M
Last changed I 3/372019 6:56:44 PH

(modified after loading)
Additicnal Info : Peak(s) manually integrated

TAOT C, Sig=210 & Ret=off (L A0R ] A2 o 2 - DA o F 2 -2 O O-UZ 2 7- 2 2019 U227 20-35-30 Uae- 00T O
mAl 7|
0 @]
300 -
600
g
400 &
200 4
]
o~
o . =
0 5 10 15 0 15
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [win] [min] [milT*=] [m&Ir] 5
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 23.387 BY 0.4517 158.85115 4,15310 0.9559
2 24.362Z VB 0.6154 1.64592Ze4 371.88657 99,0441
Totals : l.66181ed 376. 04466
Instrument 1 3/3/2019 6:58:11 FM Page 1 of Z
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Data File D:%\DATA, XZCWKZC-DATA-3VXEC-2019-0306-1 2019-03-06 19-38-20,031-0201.D
Sample MName: XZC-mMe-RAC

Acg. Operator H Seq. Line : 2
Aog. Instrument @ Instrument 1 Location @ Vial 31
Injection Date @ 3/6/2019 7:50:08 PH Inj : 1
Injy Volumwe : 5.000 pul
Acg. Method : DiNDATAN KZCAKEC-DATA-34\XEZC-2019-0306-1 2019-03-06 19-38-zZ0N\VUD-AD(1-2)-95-5
-1ML-5UL-210NM-40MIN. M
Lazt changed : 741042018 §:21:3Z PH
Analysis Method : D:\METHODWLUWD,VWD-TIA (1-6)-959-1-0, SML-2UL-Z10NM-35MIN. M
Last changed T 34772019 2:19:54 PH

(modified after loading)
Additicnal Info : Peak(s) manually integrated

WA A, Wavdength=2 10 nm (DO T 20 2 G- AT P 2l 20 T0-D306-1 Z019- 0a-06 19- 35 200 -0 201 07
mAl 7|
0 O
400
300
100 E
o
(=
g
]
100 |
T T
20 18
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=210 rm
Peak RetTime Type Width Area Height Area
#  [win] [min] [milT*=] [m&Ir] 5
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 14.145 EBE 0.3437 4643.1127% 203.12Z6253 50.9618
2 20.439 BB 0.4463 4467.85303 151.33530 49,0332
Totals : 9110.96582 354.51208
Instrument 1 3/7/2019 Z:20:01 FM Page 1 of Z
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Data File D:%\DATA, XZCWKZC-DATA-3VXEC-2019-0306-1 2019-03-06 19-38-20M,032-0301.D
Sample MName: HZC-mMe

Acg. Operator H Seq. Line : 3
Aog. Instrument @ Instrument 1 Location @ Vial 32
Injection Date @ 3/6/2019 8:30:58 PH Inj : 1
Injy Volumwe : 5.000 pul
Acg. Method : DiNDATAN KZCAKEC-DATA-34\XEZC-2019-0306-1 2019-03-06 19-38-zZ0N\VUD-AD(1-2)-95-5
-1ML-5UL-210NM-40MIN. M
Lazt changed : 741042018 §:21:3Z PH
Analysis Method : D:\METHODWLUWD,VWD-TIA (1-6)-959-1-0, SML-2UL-Z10NM-35MIN. M
Last changed T 34772019 2:22:29 PH

(modified after loading)
Additicnal Info : Peak(s) manually integrated

WATOT A, Waveength=2 10 nm (D0 T £ 2 CRa - DAY Frd w2l 20 18-0306-1 Z019-03-06 19-38- 20003 2-0 307107
mAl 7|
0.0
2000 —
1500
+
1000 £
x
500 -
@ ¥
b =
o T T T T T T T T T
1 258 5 T8 0 1248 15 7.5 prii] 25

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WDl 4, Wavelength=210 rm

Peak RetTime Type Width Area Height Area
# [win] [min] [whT*s] [wdiT] %

=== |--==l-===-=- | -——===—— |====— |-=====- |
1 14.954 EBE 0.3209 1.30084ed 847.57568 99,5228
Z 20.355 MM 0.5932 G6.35678 Z. 42628 0,477z

Totals : 1.560847e4 §50.00196

Instrument 1 3/7/2019 Z:22:34 FM Page 1 of 2
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Data File D:'\DATA)\ XKEC\XZC-DATA-3\XEC-2019-0302-1 2Z019-03-02 Z0-09-54,024-1201.D
Gample MName: XZC-hex-RAC

Acg. Operator H Sedq. Line : 12
Ao, Instrument : Instrument 1 Location : Vial 24
Injection Date @ 3/3/2019 12:50:09 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method t DiNDATAN XMZCKXZIC-DATA-3\WEIC-20159-0302-1 201%9-03-02 20-09-54,VID-4AD(1-2)-95-5
-1ML-50L-210NM-30MIN. M
Last changed : 37272019 §:068:09 PM
Analysis Method : D:A\METHODANZXAYWD-AD(1-2)-90-10-0, SML-3UL-254NM-60MIN. 1
Last changed T O3/13/2019 3:29:13 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WD A Wiavdength=2 0 nm (ODAT AR ZC W ZC- DAT AW 2C- 20 19-0a02-1 Z019-05-02 Z0-08-58 024 720707
mAl ]
O
175 4
0]
140 o
125 4
100 H
75
L]
F @
50 = &
2]
26
0 — L
T T T T T
1] il 10 15 20 25
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 19.45%3 BE 0.35972 1153.15930 43.75002 45,2949
2 Z2.883 BE 0.4928 1234, 58728 37.33555 51.7051
Totals : 2387.74658 §1.12557
Instrument 1 3/13/2019 3:29:15 PM Page 1 of 2
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Data File D:'\DATA\ XKEC\XZC-DATA-3\XEC-2019-0303-3 2Z019-03-03 19-19-48,012-0301.D
Sample MName: XZC-hex

Acg. Operator H Seq. Line : 3
Ao, Instrument : Instrument 1 Location @ Vial 12
Injection Date @ 3/3/2019 §:03:25 PM Inj : 1

Injy Voluwe : 5.000 pl

Acg. Method ¢ DZDATAEN KEZCKKEC-DATA-3XZC-2015-0303-3 2019-03-03 19-19-45 \VIID-AD(1-2)-95-5

-1ML-50L-210NM-30MIN. M
Last changed : 37272019 §:068:09 PM

Analysiz Method : D:\METHOD'GUAN VUQING\LONGJIAOADAD-0OJ(1-6)-99-1-0,5ML-5UL-ALL-60MIN. 1

Last changed T 341372019 3:30:05 PM
(modified after loading)
Additional Info : Peak(s) manually integrated

WIOT A&, Wavdength=2 10 nm (O:OAT, -
mAkl
1400 - @]
O
1200
1000 -
00
500+
ki
400 | S
100 .
g
1] . gks’-;b
T T T T T
1] i) 10 14 20 246 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 19.625 BE 0.4099 9240,15527 339.059265 99,6035
2 23.085 MM 0.3791 36.78712 1.45427 0.3965
Totals : 9276.9423%9 340, 55692
Instrument £ 3/13/2019 3:30:19 PM Page 1 of 2
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Data File D:\DATA)\ XEC'\XZC-EETO ACIDV\XEC-ACID-1029-1 20185-10-29 20-45-254054-1501.D
Sample MName: XEIC-acid-pMel-rac

Acg. Operator H Sedq. Line : 15
Ao, Instrument : Instrument 2 Location @ Vial 54
Injection Date : 10/30/2018 3:30:53 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method : DiNDATANXZICKXIC-FETO ACIDNWXEIC-ACID-1029-1 2018-10-29 20-45-254DAD-AD (1-6)-
90-10-1ML-5UL-210-25MIN. M
Last changed : 1072942018 §5:42:51 PM
Analysis Method : D:\METHODAXZC\VWD-AD {1-2)-95-5-1ML-5UL-210NM-30MIN. M
Last changed T 37372019 3:41:05 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

OADT T, Sig=210 & Fef=off (D ADAT AL Rel-RET 0 ACIDHZC-ACID-T028-1 Z078-10-29 Z0-35 2505 F1501.00
mAl |
0]
(0]
400 -
MeO
200
f=1
5
200 k3 2
=)
100
D _M—
T T T T T T T T T
1] 2 4 5] 2 10 12 14 16 18 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 14.530 BE 0.3104 3535.75977 186.28035 49,6911
2 16.488 BE 0.3527 3886.485804 165.05344 50,3089
Totals : 7725.24780  351.33379
Instrument 1 3/3/2019 3:41:12 PH Page 1 of 2
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Data File D:\DATA)\ XEC\XZC-EETO ACIDVXEC-ACID-1029-1 20185-10-29 20-45-254055-1601.D
Gample MName: XZC-acid-pMed

Acg. Operator H Sedq. Line : 1o
Ao, Instrument : Instrument 2 Location @ Vial 55
Injection Date : 10/30/2018 3:56:59 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method : DiNDATANXZICKXIC-FETO ACIDNWXEIC-ACID-1029-1 2018-10-29 20-45-254DAD-AD (1-6)-
90-10-1ML-5UL-210-25MIN. M
Last changed : 1072942018 §5:42:51 PM
Analysis Method : D:\METHODAXZC\VWD-AD {1-2)-95-5-1ML-5UL-210NM-30MIN. M
Last changed T O3/372019 3:45:43 P

(modified after loading)
Additional Info Peak (5] manually integrated

OADOT T, Sig= IEI & Ref=off (DADAT AHZCRaC-EET O ACIDWZC- AL ID-T02 8.1 Z075-10-29 20-45 2505 5-1601.00
mAl |
0]
0]
200
MeO
GO0
=
=
=)
400 -
200 -
>
.
0 = :
T T T T T T T T T
1] 2 4 5] 2 10 12 14 16 18 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=off
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 14.511 MM 0.2z260 5.80459 3.73527e-1 0.0508
2 16.670 BE 0.3767 1.1414%e4 455.07208 99,9492
Totals : 1.14203e4 455, 44561
Instrument 1 3/3/2019 3:45:50 PHM Page 1 of 2
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Data File D:'\DATA\ XKEC\XZC-DATA-3\XEC-2019-0227-1 2019-02-27 2Z0-33-33,023-0901.D
Sample MName: xzc-2Mel-rac

Acg. Operator H Seq. Line : 9
Ao, Instrument : Instrument 1 Location @ Vial =23
Injection Date @ Z2/28/2019 1:01:17 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method t DiNDATAN XMZCHXIC-DATA-3WEIC-20159-0227-1 2019-02-27 20-33-33WID-4D(1-2)-95-5
-1ML-50L -210NM-40MIN. M
Last changed : 741042018 8:21:32 M
Analysis Method : D:\METHODNLYH\VWD-AD {1-2)-95-5-1ML-1UL-210NM-60MIN,. M
Last changed r 4/5/2019 4:52:50 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WD A Wiavdength=Z 10 nm (OOAT AR ZC R ZC- DAT AW 220 10-0227-1 Z019-02-27 20-Fa-35 0230801 .07
mAl ]
0]
25
0]
MeO
20~
154
10 4
3
-+
= b
5 = z
Ll
o -
-5 T T T T T T T T T
15 15 20 vy 2 26 28 30 32 34 min
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 Z8.420 BE 0.5586 163.65729 4.33341 55,2386
2 Z9.980 BE 0.6178 13Z.61629 3.09563 44,7614
Totals : 296. 27357 7.42904
Instrument 1 4/8/2019 4:53:09 PH Page 1 of 2
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Data File D:%\DATAY GUAN YUQINGY LJ-113-14VLJ-113-1(2) 2019-03-27 15-58-333,012-1701.D

Sample MName: xzc-2Mel

Acg. Operator
Acg. Instrument :
Injection Date

Acg. Method
Last changed
Analysis Method :

Lazt changed

Additional Info :

Seq. Line :
Instrument 1 Location :
342772019 11:03:35 PM Inj

Inj Volume :
: D:NDATAY GUAN YUQINGY LJ-113-1%LJ-113-1(2) 2019-03-27 15-58-33yWID-AD(1-2)-95

=5-1ML-5TUL-210NM-40MIN. M
T/10/2018 8:21:32 PM

17

Vial 1%
1

5.000 ul

DWMETHODY GUAN YUQINGYLONGJIADADAD-0OD (1-2)-99-1-1ML-5UL-ALL-&60MIN.H

3/26/2015 9:07:0%9 AM
(modified after loading)
Peak (5] manually integrated

WIFOT A, Wiandength=2 10 nm (OOAT AG AR YOOTHGLF T13-TWLT-T13-708) 2078- 0327 75-58-33072-7707.0
mAl |
@)
(0]
1004
MeO
1460 —
,l‘f}
a.
100 - 2
2
4l o
D_
T T T T T
il 10 15 20 prii) 30 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 Z§.404 MM 0.65931 3210,74707 77.20502 100,0000
Totals : 3210.74707 77.z20502
Instrument £ 3/26/20159 9:08:12 AM Page 1 of 1
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Data File D:'\DATA\ XEC\XZC-DATA-3\XEC-2019-0310-1 2Z019-03-10 11-01-33,041-0301.D
Sample MName: HZC-4Mel-rac

Acg. Operator Seq. Line : 3
Ao, Instrument : Instrument 1 Location @ Vial 41
Injection Date 341042019 11:25:39 AM Inj 1

Injy Voluwe : 5.000 pl

Acg. Method : DeNDATAN XMZICKXZIC-DATA-3YWEZC-20159-0310-1 201%9-03-10 11-01-33%WiD-4D(1-2) -
-1ML-50L -210NM-40MIN. M

7/10/2018 5:21:32 M

D VMETHODY GUAN YUQINGYLONGIIAODYVWD-0D (1-6)-99-1-0, SML-SUL-254NM-60MIN.
3711720159 3:05:02 PM

(modified after loading)

Peak (5] manually integrated

Last changed
Analysis Method :
Lazt changed

Additional Info :

95-5

WIOT A&, Wavdength=2 10 nm (O:OAT, -
mAl ]
0]
360 O
300 -
260
OMe
200
&
1501 g rgﬁ?
=1 r;}'\
100 8;,@“’
4l
S
T T T T T T T
1] i) 10 14 20 prii} 30 36 min|
Area Percent Feport
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 25.453 MM 0.5668 3629.55347 106.73274 49,4276
2 37.639 MM 0.8557 3713.62280 72.33047 50,5724
Totals : 7343.17627  179.06321
Instrument 1 3/11/2019 3:05:55 FM Page 1 of 2
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Data File D:'\DATA\ XKEC\XZC-DATA-3\XEC-2019-0310-1 2019-03-10 11-01-33,042-0401.D
Sample MName: XZC-4Me0

Acg. Operator H Seq. Line : 4
Ao, Instrument : Instrument 1 Location @ Vial 42
Injection Date : 3/10/2019 12:06:31 PHM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method t DiNDATAN XWZCKXZIC-DATA-3YWEZC-2015-0310-1 201%9-03-10 11-01-33WiD-4D(1-2)-95-5
-1ML-50L -210NM-40MIN. M
Last changed : 741042018 8:21:32 M
Analysis Method : D:\METHODYGUAN YUQINGLONGIIAODYVWD-0D(1-6)-99-1-0, SML-SUL-254NM-60MIN. M
Last changed t 341172019 3:07:15 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WIOT A&, Wavdength=2 10 nm (O:OAT, -
mAl |
0]
O
200
GO0 OMe
400 - —
W
o
W
ol
200
o L
L
o _—J\_‘_\I—\_ T T T : T T T
1] i) 10 14 20 prii} 30 36 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 Z25.351 BE 0.531% 1.05740ed 308.75864 99,6236
2 37.885 MM 0.6578 41.07934 1.02520 0.3764
Totals : 1.09150e4 309.758354
Instrument 1 3/11/2019 3:07:20 PM Page 1 of 2
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Data File D:\DATA\LG\201918\YCC-ET-AD 2019-18-28 14-42-55\002-0901.D
Sample Name: CYZ-RAC-2

Acqg. Operator : Seq. Line : 9
Acq. Instrument : Instrument 1 Location : Vial 2
Injection Date : 10/28/2019 7:14:30 PM Inj : 1
Inj Volume : 3.000 pl
Acq. Method : D:\DATA\LG\201910\YCC-ET-AD 2019-10-28 14-42-55\VWD-AD(1-2)-95-5-1ML-3UL-
210NM-45MIN. M
Last changed 1 11/12/2018 8:14:27 PM
Analysis Method : D:\METHOD\TL\VWD-AS(1-2)-80-20-1ML-3UL-210NM-60MIN.M
Last changed 1 10/28/2019 2:22:21 PM

(modified after loading)
Additional Info : Peak(s) manually integrated
VWD1 A, Wavelength=210 nm (D:\DATA\LG'201910\YCC-ET-AD 2019-10-28 14-42-55\002-0901.D)

mAU 7_ O

1204

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: VWD1 A, Wavelength=210 nm
Peak RetTime Type Width Area Height Area

# [min] [min] [mAU*s] [mAU] %
el BEEEEE e |--meee e |---emeeee |---meee |

1 26.829 MM 0.6125 3162.34351 86.04386 49.9184
2 37.291 BB 0.7877 3172.67725 60.31116 50.0816

Totals : 6335.02075 146.35502

Instrument 1 10/29/2019 8:37:52 AM Page 1 of 2
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Data File D:\DATA)\ XKEC\XZC-DATA-3\XEC-2019-0310-1 2Z019-03-10 12-50-51%044-0401.D
Sample MName: XZC-hex-0

Acg. Operator H Seq. Line : 4
Ao, Instrument : Instrument 1 Location : Vial 44
Injection Date : 3/10/2019 1:46:21 FH Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method t DiNDATAN XWZCKXZIC-DATA-3YWEC-2015-0310-1 2019-03-10 12-50-51%WViD-4AD(1-2)-95-5
-1ML-50L -210NM-40MIN. M
Last changed : 741042018 8:21:32 M
Analysis Method : D:A\METHODANZXAYWD-AD(1-2)-90-10-0, SML-3UL-254NM-60MIN. 1
Last changed T 341372019 3:1%9:10 PM

(modified after loading)
Additional Info : Peak(s) manually integrated

WIOT A&, Wavdength=2 10 nm (O:OAT, -
mAl |
O
500 (0]
400 |
@]
300
2
Wy
200 5
100
L=l
8
D I". T A
T T T T T T T
1] i) 10 14 20 prii} 30 36 min|
Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 Z27.58% BE 0.5549 7052.86572 191.42136 95,2471
2 385.305 MM 0.5638 125.83205 3.71980 1.7529
Totals : T175.69777  195.14116
Instrument 1 3/13/2019 3:19:26 FM Page 1 of 2
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Data File D:'\DATA)\ XKEC\XZC-DATA-3\XEC-2019-0310-1 2Z019-03-10 12-50-51%002-0601.D
Gample MName: XZC-hep-rac-1

Acg. Operator H Seq. Line : 1
Ao, Instrument : Instrument 1 Location @ Vial 2
Injection Date : 3/10/2019 3:08:02 FH Inj : 1

Injy Voluwe : 5.000 pl

Acg. Method ¢ DZDATAEN KZCYKEC-DATA-34XZC-2015-0310-1 201%9-03-10 12-50-51%VID-AD(1-2)-95-5

-1ML-50L -210NM-40MIN. M
Last changed : 741042018 8:21:32 M

Analysiz Method : D:\METHOD'GUAN VUQING,LONGIIAOAVUD-0D(1-6)-99-1-0,5ML-5UL-Z54NM-60MIN. K

Last changed TO3411/2019 3:10:27 PM
(modified after loading)
Additional Info : Peak(s) manually integrated
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Area Percent Feport
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl A4, Wavelength=210 rm
Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1 12.226 BE 0.2426 4202.47021 262.70895 50,1776
2 13.351 BV 0.3258 4172.71436 195.8300% 49,5224
Totals : 8375.158457 461.53905
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Data File D:\DATA)\ LYH\LYVH-4-674\LYVH-4-674-2-P-TEU 2019-03-12Z Z21-14-55,004-0701.D
Sample MName: XZC-hep

Acg. Operator H Seq. Line : 7
Ao, Instrument : Instrument 1 Location : Wial 4
Injection Date : 3/13/2019 12:40:44 AM Inj : 1
Injy Voluwe : 5.000 pl
Acg. Method : D:yDATAY LYHY LYH-4-67 44 LYH-4-674-2-P-TET 2019-03-12 21-14-55%VID-4AD(1-2)-95-
5-1ML-SUL-210NM-40MIN. M
Last changed : 741042018 8:21:32 M
Analysis Method : D:A\METHODANZXAYWD-AD(1-2)-90-10-0, SML-3UL-254NM-60MIN. 1
Last changed T 341372019 3:10:10 PM

(modified after loading)
Additional Info : Peak(s) manually integrated
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Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WDl A4, Wavelength=210 rm

Peak RetTime Type Width LArea Height Area
# [min] [min] [wmal*s] [malr] %

=== |--==l-===-=- | -——===—— |====— |-=====- |
1 12.101 MM 0.2222 129,35524 9.70152 2.0625
2 13.224 BV 0.2909 £142.51025 321.56558 97,9375

Totals : 6271.86549 331.26710
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