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General information

All the reactions dealing with air- or moisture-sensitive compounds were carried
out in a dry reaction vessel under a positive pressure of nitrogen or in the nitrogen-filled
glovebox. 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 *C
NMR. CDClswas the solvent 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 CDCls3 (77.0 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).

General Preparation of exocyclic a,f-Unsaturated Carbonyl Compounds

(o]

(0]
aldehyde KOBu toluene
inb y )@/\R

n n

The cyclic carbonyl compound (20 mmol) was dissolved in toluene (25 mL) and
the solution was cooled to 0 <C, followed by the addition of corresponding aldehyde
(120 mmol), the mixture was slowly charged to potassium t-butoxide (1.2 equiv.) under
an ice/water bath. The mixture was heated to 55<C and stirred therein for 1 h. The
reaction mixture was concentrated to a slurry under vacuum, then water (100 mL) was
added. The mixture was filtered, and the solid was washed with water and dried in
vacuum oven overnight. The crude product was purified by recrystallization from ethyl
acetate/petroleum ether or hexane.

0
0
(E)-3-benzylidenetetrahydro-2H-pyran-2-one (1a)!
White solid. 'H NMR (400 MHz, CDCI3)18 7.93 (t, J = 2.2 Hz, 1H), 7.53 — 7.30 (m,



5H), 4.49 — 4.31 (m, 2H), 2.90 — 2.86 (m, 2H), 2.00 — 1.94 (m, 2H). 23C NMR (101
MHz, CDCl3) 8 166.99, 141.61, 134.91, 130.21, 129.18, 128.55, 125.71, 68.72, 25.91,
22.98.

0
UL
(E)-3-(4-methylbenzylidene)tetrahydro-2H-pyran-2-one (1b)
White solid. 'H NMR (400 MHz, CDCls) & 7.89 (s, 1H), 7.35 (d, J = 8.1 Hz, 2H), 7.22
(d, J = 8.0 Hz, 2H), 4.53 — 4.28 (m, 2H), 2.90 — 2.86 (M, 2H), 2.38 (s, 3H), 2.06 — 1.91
(m, 2H).3C NMR (101 MHz, CDCls3) 6 167.26, 141.67, 139.58, 132.14, 130.36, 129.31,

124.66, 68.63, 25.99, 22.98, 21.42. HRMS (ESI): [M+Na"] Calc. 225.0886, found
225.0883.

0]
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(E)-3-(4-(tert-butyl)benzylidene)tetrahydro-2H-pyran-2-one (1c)

White solid. *H NMR (400 MHz, CDCls) § 7.91 (t, J = 2.2 Hz, 1H), 7.46 — 7.39 (m,
4H), 4.54 — 4.29 (m, 2H), 2.92 — 2.89 (m, 2H), 1.99 — 1.96 (m, 2H), 1.34 (s, 9H). 13C
NMR (101 MHz, CDCls) 6 167.21, 152.64, 141.58, 132.15, 130.23, 125.54, 124.78,
68.64, 34.82, 31.15, 25.99, 22.99. HRMS (ESI): [M+Na'] Calc. 267.1356, found

267.1358.
0]
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OMe

(E)-3-(4-methoxybenzylidene)tetrahydro-2H-pyran-2-one (1d)?

White solid. *H NMR (400 MHz, CDCls) 6 7.87 (t, J = 2.1 Hz, 1H), 7.43 (d, J = 8.8 Hz,
1H), 6.98 — 6.90 (M, 1H), 4.49 — 4.30 (m, 1H), 3.85 (s, 2H), 2.89 — 2.86 (M, 1H), 2.02

~1.96 (m, 1H).3C NMR (101 MHz, CDCls) § 167.41, 160.34, 141.40, 132.23, 127.67,
123.10, 114.04, 68.51, 55.36, 26.03, 22.97.



Qe

F

(E)-3-(4-fluorobenzylidene)tetrahydro-2H-pyran-2-one (1¢)3

White solid. 'H NMR (400 MHz, CDCls) & 7.88 (s, 1H), 7.46 — 7.42 (m, 2H), 7.21 —
6.96 (M, 2H), 4.57 — 4.25 (m, 2H), 2.88 — 2.84 (m, 2H), 2.02 — 1.96 (m, 2H). 3C NMR

(101 MHz, CDCl3) & 166.87, 162.89 (d, J =250 Hz), 140.38, 132.21 (d, J = 9 Hz),
131.10 (d, J = 2 Hz), 125.36 (d, J = 2 Hz), 115.73 (d, J = 21 Hz), 68.66, 25.86, 22.91.

S Qe

Cl

(E)-3-(4-chlorobenzylidene)tetrahydro-2H-pyran-2-one (1f)*

White solid. 'H NMR (400 MHz, CDCl3) § 7.86 (t, J = 2.3 Hz, 1H), 7.42 — 7.33 (m,
4H), 4.61 — 4.16 (m, 2H), 2.88 — 2.84 (m, 2H), 2.02 — 1.96 (m, 2H). 3C NMR (101

MHz, CDCls) 6 166.69, 140.16, 135.13, 133.29, 131.41, 128.82, 126.24, 68.69, 25.88,
22.86.

SR
CF

(E)-3-(4-(trifluoromethyl)benzylidene)tetrahydro-2H-pyran-2-one (19)

3

White solid. *H NMR (400 MHz, CDCls) § 7.92 (s, 1H), 7.67 (d, J = 8.2 Hz, 2H), 7.53
(d, J = 8.2 Hz, 2H), 4.69 — 4.21 (m, 2H), 2.90 — 2.86 (m, 2H), 2.03 — 1.97 (m, 2H). 3C
NMR (101 MHz, CDCls) § 166.34, 139.72, 138.31 (d, J = 2 Hz), 130.64 (d, J = 33 Hz),
130.16, 128.09, 125.45 (q, J = 4 Hz), 123.82 (q, J = 270 Hz), 68.85, 25.82, 22.86.
HRMS (ESI): [M+Na'] Calc. 279.0603, found 279.0603.

0]
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o]
methyl (E)-4-((2-oxodihydro-2H-pyran-3(4H)-ylidene)methyl)benzoate (1h)®
White solid. *H NMR (400 MHz, CDCls) & 8.07 (d, J = 8.4 Hz, 2H), 7.93 (t, J = 2.1 Hz,
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1H), 7.49 (d, J = 8.3 Hz, 2H), 4.49 — 4.36 (m, 2H), 3.94 (s, 3H), 2.90 — 2.88 (m, 2H),
2.03 — 1.97 (m, 2H). 3C NMR (101 MHz, CDCI3) § 166.46, 166.42, 140.21, 139.25,
130.28, 129.94, 129.70, 127.87, 68.79, 52.30, 25.95, 22.91.

O
m

(E)-3-(2-methylbenzylidene)tetrahydro-2H-pyran-2-one (1i)

White solid. 'H NMR (400 MHz, CDCls) 6 8.03 (s, 1H), 7.31 — 7.18 (m, 4H), 4.50 —
4.30 (m, 2H), 2.74 — 2.70 (m, 2H), 2.32 (s, 3H), 1.96 — 1.90 (m, 2H). 23C NMR (101
MHz, CDCls) 6 166.67, 140.64, 137.66, 133.91, 130.33, 128.85, 128.56, 126.46, 125.49,
69.09, 25.40, 23.12, 19.95. HRMS (ESI): [M+Na"] Calc. 225.0886, found 225.0886.

s

(E)-3-(2-fluorobenzylidene)tetrahydro-2H-pyran-2-one (1j)
White solid. 'H NMR (400 MHz, CDCI3) & 7.98 (s, 1H), 7.47 — 7.30 (m, 2H), 7.15 (m,
2H), 4.55 — 4.28 (m, 2H), 2.79 — 2.75 (m, 2H), 2.00 — 1.94 (m, 2H). 23C NMR (101
MHz, CDCl3) § 166.29, 160.57 (d, J = 250 Hz), 134.24 (d, J = 4 Hz), 130.96 (d, J = 8
Hz), 130.35 (d, J = 2 Hz), 128.25, 123.94 (d, J = 4 Hz), 122.85 (d, J = 14 Hz), 115.94
(d, J=21Hz), 69.06, 25.76 (d, J = 3 Hz), 22.95. HRMS (ESI): [M+Na*] Calc. 229.0635,
found 229.0634.

0
SRvy
(E)-3-(3-methylbenzylidene)tetrahydro-2H-pyran-2-one (1k)
White solid.'H NMR (400 MHz, CDCl3) § 7.89 (t, = 2.1 Hz, 1H), 7.34 — 7.28 (m, 1H),
7.22 (dd, J = 26.4, 6.1 Hz, 3H), 4.49 — 4.27 (m, 2H), 2.91 — 2.87 (m, 2H), 2.38 (s, 3H),
2.00 — 1.94 (m, 2H). 3C NMR (101 MHz, CDCl3) § 167.05, 141.80, 138.20, 134.88,
130.95, 129.99, 128.42, 127.26, 125.50, 68.71, 25.95, 22.99, 21.45. HRMS (ESI):
[M+Na*] Calc. 225.0886, found 225.0883.
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(E)-3-(3-methoxybenzylidene)tetrahydro-2H-pyran-2-one (1)

White solid. *H NMR (400 MHz, CDCl3) & 7.89 (t, J = 2.1 Hz, 1H), 7.33 (t, J = 7.9 Hz,
1H), 7.03 (d, J = 7.7 Hz, 1H), 6.98 — 6.88 (m, 2H), 4.55 — 4.18 (m, 2H), 3.83 (s, 3H),
2.90—2.87 (m, 2H), 2.19 — 1.84 (m, 2H) *3C NMR (101 MHz, CDCl3) 6 166.92, 159.46,
141.48, 136.18, 129.54, 126.00, 122.59, 115.70, 114.62, 68.72, 55.29, 25.92, 22.95.
HRMS (ESI): [M+Na*] Calc. 241.0835, found 241.0834.

SasH

(E)-3-(3-fluorobenzylidene)tetrahydro-2H-pyran-2-one (1m)

White solid. 'H NMR (400 MHz, CDCls) 6 7.86 (t, J = 2.2 Hz, 1H), 7.39 (m, 1H), 7.21
(d, J=7.8 Hz, 1H), 7.17 — 7.01 (m, 2H), 4.57 — 4.15 (m, 2H), 2.90 — 2.86 (m, 2H), 2.04
—1.96 (m, 2H). 3C NMR (101 MHz, CDCls) § 166.52, 162.47 (d, J = 245 Hz), 139.99
(d, J = 3 Hz), 136.84 (d, J =8 Hz), 130.07 (d, J = 9 Hz), 126.97, 126.06 (d, J = 3 Hz),
116.44 (d, J = 22 Hz), 115.99 (d, J = 21 Hz), 68.69, 25.78, 22.78. HRMS (ESI): [M+Na*]
Calc. 229.0635, found 229.0632.

o]
(E)-3-(naphthalen-2-ylmethylene)tetrahydro-2H-pyran-2-one (1n)
White solid. 1H NMR (400 MHz, CDCls) & 8.07 (t, J = 2.1 Hz, 1H), 7.91 (s, 1H), 7.85
(dd, J = 8.8, 5.7 Hz, 3H), 7.58 — 7.47 (m, 3H), 4.62 — 4.28 (m, 2H), 2.99 (m, 2H), 2.03
—1.97 (m, 2H).3C NMR (101 MHz, CDCl3) § 167.01, 141.69, 133.25, 132.99, 132.46,
130.35, 128.51, 128.18, 127.68, 127.22, 127.18, 126.64, 125.91, 68.73, 26.08, 23.03.
HRMS (ESI): [M+Na*] Calc. 261.0886, found 261.0886.

O
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tert-butyl (E)-3-benzylidene-2-oxopiperidine-1-carboxylate (10)°

White solid. 'H NMR (400 MHz, CDCls) & 7.88 (t, J = 2.0 Hz, 1H), 7.39 (d, J = 4.4 Hz,
4H), 7.36 — 7.28 (m, 1H), 3.92 — 3.61 (m, 2H), 2.95 — 2.60 (m, 2H), 1.91 — 1.85 (m,
2H), 1.57 (s, 9H). 3C NMR (101 MHz, CDCls) & 165.77, 153.18, 138.51, 135.67,

130.74, 130.00, 128.57, 128.40, 82.99, 45.98, 28.08, 26.27, 22.57.
0]

F

tert-butyl (E)-3-(4-fluorobenzylidene)-2-oxopiperidine-1-carboxylate (1p)°
White solid. 'H NMR (400 MHz, CDCls) & 7.83 (s, 1H), 7.40 — 7.36 (m, 2H), 7.08 (t, J
= 8.6 Hz, 2H), 3.84 — 3.69 (m, 2H), 2.77 (t, J = 5.7 Hz, 2H), 1.98 — 1.84 (m, 2H), 1.63
(s, 1H), 1.57 (s, 9H). 3.C NMR (101 MHz, CDCl3) & 165.68, 162.63 (d, J =249 Hz),
153.15, 137.39, 131.93 (d, J =8 Hz), 131.82 (d, J =4 Hz), 130.49 (d, J =1 Hz), 115.56
(d, J =22 Hz), 83.10, 45.95, 28.11, 26.29, 22.57.

o]
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(E)-2-benzylidenecyclohexan-1-one (1q)°
Yellow solid. 'H NMR (400 MHz, CDCl3) & 7.50 (t, J = 2.1 Hz, 1H), 7.43 — 7.35 (m,
4H), 7.34—7.30 (m, 1H), 2.86 — 2.82 (m, 2H), 2.54 (t, J = 6.7 Hz, 2H), 1.96 — 1.90 (m,
2H), 1.81 — 1.69 (m, 2H). 3C NMR (101 MHz, CDCls) & 201.88, 136.66, 135.61,
135.59, 130.30, 128.53, 128.33, 40.34, 28.94, 23.87, 23.38.

o)
L
(E)-3-benzylidenedihydrofuran-2(3H)-one (1r)®
Yellow solid. '"H NMR (400 MHz, CDCls) § 7.58 (t, J = 2.9 Hz, 1H), 7.52 — 7.41 (m,
5H), 4.47 (t, J = 7.3 Hz, 2H), 3.28 — 3.24 (m, 2H). 3C NMR (101 MHz, CDCls) 5
172.53, 136.67, 134.64, 130.00, 129.86, 128.94, 123.53, 65.45, 27.43.



General Procedure for Asymmetric Hydrogenation of exocyclic a,f-Unsaturated

Carbonyl Compounds

@) @)

Rh(NBD),BF, (2 mol%), ZhaoPhos (2.2 mol%)
X7 R > X R
H, (50 atm), DCE, 35 °C, 24 h

n n

In a nitrogen-filled glovebox, the Rh(NBD)2BF4 (0.02 mmol) and ZhaoPhos
(0.022 mmol) were dissolved in 1.0 mL anhydrous DCE, and the solution was stirred
for 30 min at rt. Then the solution was equally divided into 10 vials charged with
substrates (0.1 mmol) in anhydrous DCE solution (1.0 mL). The resulting vials were
transferred to an autoclave, which was charged with 50 atm Hz, and the reaction was
stirred at 35<C for 24h. When the reaction was completed, the H2 was released slowly
and the solution was passed through a short column of silica gel with EA. The solution
was concentrated under reduced pressure to get the target compound. The chiral
compounds were the analyzed by using HPLC on a chiral stationary phase to determine

the ee.

0
0
(R)-3-benzyltetrahydro-2H-pyran-2-one (2a)*
White solid; Isolated yield: 98%, 18.6 mg; 97% ee; [a]o® = + 61.1 (c =1, MeOH); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 97:3, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 20.0 min
(major), 21.3 min (minor). *H NMR (400 MHz, CDCls) § 7.32 — 7.29 (m, 2H), 7.26 —
7.18 (m, 3H), 4.31 — 4.24 (m, 2H), 3.51 — 3.21 (m, 1H), 2.83 — 2.58 (m, 2H), 1.96 —
1.85 (m, 2H), 1.81 (dd, J = 12.3, 6.1 Hz, 1H), 1.58 — 1.46 (m, 1H). 3C NMR (101 MHz,
CDCls) 6 174.15, 138.93, 129.19, 128.54, 126.52, 68.57, 41.52, 37.18, 24.04, 21.91.
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(R)-3-(4-methylbenzyl)tetrahydro-2H-pyran-2-one (2b)
White solid; Isolated yield: 98%, 19.9 mg; 99% ee; [a]o®® = + 76.5 (¢ = 1, CH3CI); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 97:3, flow rate = 0.5 mL/min; UV detection at 210 nm; tr = 45.4 min
(major), 50.1 min (minor).*H NMR (400 MHz, CDCls) § 7.16 — 7.05 (m, 4H), 4.53 —
4.02 (m, 2H), 3.45 — 3.12 (m, 1H), 2.79 — 2.55 (m, 2H), 2.33 (s, 3H), 1.97 — 1.85 (m,
2H), 1.83 — 1.74 (m, 1H), 1.58 — 1.44 (m, 1H). 3C NMR (101 MHz, CDCls) 5 174.23,
136.03, 135.76, 129.19, 129.04, 68.56, 41.55, 36.72, 23.98, 21.88, 21.03. HRMS (ESI):
[M+Na'] Calc. 227.1043, found 227.1038.

O
O

(R)-3-(4-(tert-butyl)benzyl)tetrahydro-2H-pyran-2-one (2c)

White solid. Isolated yield: 97%, 23.9 mg; 99% ee; [a]o® = + 76.5 (c = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 97:3, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 16.8 min
(major), 24.7 min (minor). *H NMR (400 MHz, CDCl3) § 7.32 (d, J = 8.3 Hz, 1H), 7.13
(d, J = 8.2 Hz, 1H), 4.39 — 4.15 (m, 1H), 3.35 (dd, J = 12.9, 3.1 Hz, 1H), 2.74 — 2.61
(m, 1H), 1.95 — 1.85 (m, 1H), 1.85 — 1.77 (m, 1H), 1.56 — 1.52 (m, 1H), 1.31 (s, 4H).
13C NMR (101 MHz, CDCl3) & 174.31, 149.34, 135.82, 128.84, 125.41, 68.55, 41.52,
36.64, 34.43, 31.39, 24.07, 21.89. HRMS (ESI): [M+Na'] Calc. 269.1512, found

269.1512.
O

0L
OCH,

(R)-3-(4-methoxybenzyl)tetrahydro-2H-pyran-2-one (2d)?

White solid; Isolated yield: 96%, 21.1 mg; 98% ee; [a]o® = + 71.6 (c = 1, CHsCl); The
8



enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 97:3, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 31.0 min
(major), 33.7 min (minor). *H NMR (400 MHz, CDCls) & 7.12 (d, J = 8.6 Hz, 1H),
6.84 (d, J = 8.7 Hz, 1H), 4.47 — 4.08 (m, 1H), 3.79 (s, 2H), 3.28 (d, J = 9.7 Hz, 1H),
2.85—2.59 (m, 1H), 1.96 — 1.85 (m, 1H), 1.84 — 1.80 (m, 1H), 1.57 — 1.46 (m, 1H).13C
NMR (101 MHz, CDCls) 6 174.21, 158.24, 130.86, 130.18, 113.89, 68.62, 55.28, 41.70,

36.30, 24.00, 21.93.
O

og el

(R)-3-(4-fluorobenzyl)tetrahydro-2H-pyran-2-one (2e)?

White solid; Isolated yield: 93%, 19.4 mg; 97% ee; [a]o®® = - 12.6 (¢ = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 97:3, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 22.1 min
(major), 24.4 min (minor). *H NMR (400 MHz, CDClz) § 7.20 — 7.12 (m, 1H), 7.01 —
6.96 (M, 1H), 4.31 — 4.24 (m, 1H), 3.39 — 3.14 (m, 1H), 2.88 — 2.50 (m, 1H), 1.96 —
1.86 (m, 1H), 1.86 — 1.78 (m, 1H), 1.59 — 1.43 (m, 1H). 3C NMR (101 MHz, CDCls)
§ 173.95, 161.64 (d, J = 243 Hz), 134.53 (d, J = 3 Hz), 130.64 (d, J = 8 Hz), 115.32 (d,
J=21Hz), 68.58, 41.56, 36.32, 24.02, 21.92.

(R)-3-(4-chlorobenzyl)tetrahydro-2H-pyran-2-one (2f)*

White solid; Isolated yield: 95%, 21.3 mg; 98% ee; [a]2s° = + 45.3 (¢ = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 97:3, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 23.3 min
(major), 26.7 min (minor).*H NMR (400 MHz, CDCl3) § 7.28 (t, J = 2.3 Hz, 1H), 7.25
(d, J=2.5Hz, 1H), 7.18 — 7.12 (m, 2H), 4.34 — 4.24 (m, 2H), 3.41 - 3.19 (m, 1H), 2.71
(m, 2H), 1.97 — 1.86 (M, 2H), 1.94 — 1.79 (m, 1H), 1.55 — 1.48 (m, 1H). 3C NMR (101
MHz, CDCls) 6 173.81, 137.36, 132.31, 130.57, 128.62, 68.56, 41.39, 36.46, 24.04,

9



(R)-3-(4-(trifluoromethyl)benzyl)tetrahydro-2H-pyran-2-one (29)

White solid; Isolated yield: 94%, 24.5 mg; 97% ee; [a]o® =+ 31.1 (c = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 95:5, flow rate = 0.5 mL/min; UV detection at 210 nm; tr = 26.0 min
(major), 28.6 min (minor). *H NMR (400 MHz, CDCl3) § 7.56 (d, J = 8.0 Hz, 2H), 7.34
(d, J = 8.0 Hz, 2H), 4.46 — 4.16 (m, 2H), 3.41 — 3.37 (M, 1H), 2.94 — 2.63 (m, 2H), 2.00
—1.88 (m, 2H), 1.87 — 1.78 (m, 1H), 1.62 — 1.46 (m, 1H). 3C NMR (101 MHz, CDCls)
8 173.69, 143.14 (d, J = 1 Hz), 129.56, 128.88 (q, J = 33 Hz), 125.45 (q, J = 4 Hz),
124.22 (g, J = 270 Hz), 68.54, 41.26, 36.93, 24.14, 21.91. HRMS (ESI): [M+Na*] Calc.

281.0760, found 281.0756.
@)

o)

N

o]

methyl (R)-4-((2-oxotetrahydro-2H-pyran-3-yl)methyl)benzoate (2h)°

White solid; Isolated yield: 94%, 23.3 mg; 90% ee; [a]o® = + 11.4 (c = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 90:10, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 23.1 min
(minor), 28.3 min (major). *H NMR (400 MHz, CDCls) § 7.97 (d, J = 8.3 Hz, 2H), 7.28
(d, J = 8.2 Hz, 2H), 4.35 — 3.91 (m, 2H), 3.91 (s, 3H), 3.40 (dd, J = 12.8, 3.5 Hz, 1H),
2.84—2.71 (m, 2H), 1.94 — 1.86 (m, 2H), 1.86 — 1.77 (m, 1H), 1.58 — 1.48 (m, 1H). 13C
NMR (101 MHz, CDCls) 6 173.67, 166.98, 144.46, 129.87, 129.26, 128.59, 68.55,
52.11, 41.27, 37.19, 24.19, 21.96.

0
m
(R)-3-(2-methylbenzyl)tetrahydro-2H-pyran-2-one (2i)
10



White solid; Isolated yield: 98%, 20.0 mg; 97% ee; [a]o®® = + 8.1 (¢ = 1, CH3CI); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 95:5, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 29.6 min
(major), 32.6 min (minor). *H NMR (400 MHz, CDCls) § 7.17 — 7.13 (m, 4H), 4.31 (t,
J=5.9 Hz, 2H), 3.66 — 3.31 (m, 1H), 2.69 — 2.60 (M, 2H), 2.34 (s, 3H), 1.95 — 1.87 (m,
2H), 1.86 — 1.75 (m, 1H), 1.61 — 1.49 (m, 1H). 3C NMR (101 MHz, CDCls) & 174.25,
137.21, 136.34, 130.56, 129.90, 126.64, 125.95, 68.47, 40.31, 34.37, 24.17, 21.89,
19.53. HRMS (ESI): [M+Na*] Calc. 227.1043, found 227.1042.

0 F
one
(R)-3-(2-fluorobenzyl)tetrahydro-2H-pyran-2-one (2j)
White solid; Isolated yield: 95%, 19.7 mg; 99% ee; [a]o®® = - 4.4 (¢ =1, CH3CI); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 95:5, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 28.2 min
(minor), 32.6 min (major). *H NMR (400 MHz, CDCls) & 7.27 — 7.17 (m, 2H), 7.08 —
7.01 (m, 2H), 4.43 — 4.17 (m, 2H), 3.37 (g, J = 9.0 Hz, 1H), 2.88 — 2.66 (M, 2H), 1.91
(m, 2H), 1.87 — 1.78 (m, 1H), 1.55 (m, 1H). 3C NMR (101 MHz, CDCl3) § 174.06,
161.30 (d, J = 243 Hz), 131.67 (d, J = 5 Hz), 128.35 (d, J = 8 Hz), 125.83 (d, J = 15
Hz), 124.17 (d, J = 4 Hz), 115.31 (d, J = 22 Hz), 68.41, 40.28 (d, J = 1 Hz), 30.37 (d, J
= 2 Hz), 23.92, 21.81. HRMS (ESI): [M+Na*] Calc. 231.0792, found 231.0789.

0
SRvL
(R)-3-(3-methylbenzyl)tetrahydro-2H-pyran-2-one (2k)
White solid; Isolated yield: 98%, 19.9 mg; 99% ee; [a]o?® = + 91.8 (c = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 95:5, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 30.7 min
(minor), 38.7 min (major). *H NMR (400 MHz, CDCl3) § 7.19 (t, J = 7.5 Hz, 1H), 7.07
—6.96 (M, 3H), 4.35 — 4.22 (m, 2H), 3.36 — 3.33 (M, 1H), 2.76 — 2.64 (m, 2H), 2.33 (s,
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3H), 1.92 — 1.87 (m, 2H), 1.83 — 1.73 (m, 1H), 1.51 (dd, J = 16.0, 6.5 Hz, 1H). 1*C
NMR (101 MHz, CDCI3) § 174.27, 138.84, 138.13, 129.91, 128.39, 127.22, 126.15,
68.55, 41.48, 37.07, 24.02, 21.86, 21.41. HRMS (ESI): [M+Na'] Calc. 227.1043, found
227.1041.

O

oM
@A@e

(R)-3-(3-methoxybenzyl)tetrahydro-2H-pyran-2-one (2I)
White solid; Isolated yield: 96%, 21.2 mg; 98% ee; [a]o?® = + 65.7 (¢ = 1, CH3Cl); The
enantiomeric excess was determined by HPLC on Chiralpak AS-H column, hexane:
isopropanol = 90:10, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 43.8 min
(minor), 47.7 min (major).*H NMR (400 MHz, CDCl3) § 7.22 (t, J = 7.8 Hz, 1H), 6.88
—6.59 (M, 3H), 4.49 — 4.08 (M, 2H), 3.80 (s, 3H), 3.49 — 3.25 (m, 1H), 2.74 — 2.65 (m,
2H), 1.96 — 1.86 (m, 2H), 1.83 (dd, J = 11.4, 5.1 Hz, 1H), 1.60 — 1.44 (m, 1H).3C NMR
(101 MHz, CDCls) 6 174.13, 159.66, 140.51, 129.49, 121.50, 114.88, 111.67, 68.57,
55.17, 41.41, 37.19, 24.02, 21.87. HRMS (ESI): [M+Na*] Calc. 243.0992, found
243.0987.

o)
saey
(R)-3-(3-fluorobenzyl)tetrahydro-2H-pyran-2-one (2m)
White solid; Isolated yield: 98%, 20.4 mg; 99% ee; [a]o?® = + 61.4 (c = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 95:5, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 40.0 min
(major), 49.0 min (minor).*H NMR (400 MHz, CDCls) § 7.27 — 7.20 (m, 1H), 7.03 —
6.83 (M, 3H), 4.32 — 4.25 (m, 3H), 3.35 (g, J = 8.5 Hz, 1H), 2.87 — 2.48 (m, 3H), 1.99
—1.76 (M, 4H), 1.60 — 1.44 (m, 2H). 3C NMR (101 MHz, CDCls) & 173.76, 162.87 (d,
J =245 Hz), 141.49 (d, J = 9 Hz), 129.98 (d, J = 8 Hz), 127.85 (d, J = 3 Hz), 116.02 (d,
J =21 Hz), 113.44 (d, J = 21 Hz), 68.52, 41.29, 36.88, 36.87, 24.10, 21.92. HRMS
(ESI): [M+Na™] Calc. 231.0792, found 231.0788.
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(R)-3-(naphthalen-2-ylmethyl)tetrahydro-2H-pyran-2-one (2n)

White solid; Isolated yield: 98%, 23.5 mg; 99% ee; [a]o® = + 29.2 (¢ = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 90:10, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 58.5 min
(major), 65.3 min (minor).*H NMR (400 MHz, CDCl3) § 7.83 — 7.78 (m, 3H), 7.64 (s,
1H), 7.55 — 7.39 (m, 2H), 7.34 (dd, J = 8.4, 1.7 Hz, 1H), 4.42 — 4.18 (m, 2H), 3.55 —
3.51 (dd, J = 13.2, 3.6 Hz, 1H), 2.99 — 2.74 (m, 2H), 1.96 — 1.83 (m, 2H), 1.83 — 1.73
(m, 1H), 1.62 — 1.52 (m, 1H). 3C NMR (101 MHz, CDCls) § 174.11, 136.42, 133.47,
132.24, 128.23, 127.73, 127.66, 127.51, 127.40, 126.16, 125.57, 68.63, 41.48, 37.35,
24.11, 21.93. HRMS (ESI): [M+Na*] Calc. 263.1043, found 263.1040.

O

N

tert-butyl (R)-3-benzyl-2-oxopiperidine-1-carboxylate (20)°

White solid; Isolated yield: 74%, 21.4 mg; 95% ee; [a]o® = + 33.7 (c = 1, CHsCl); The
enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
isopropanol = 97:3, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 12.5 min
(major), 13.7 min (minor).*H NMR (400 MHz, CDCl3) § 7.30 (d, J = 7.1 Hz, 1H), 7.23
—7.18 (m, 3H), 3.77 — 3.65 (m, 1H), 3.61 — 3.54 (m, 1H), 3.42 (d, J = 9.8 Hz, 1H), 2.71
—2.56 (m, 2H), 1.87 — 1.79 (m, 2H), 1.77 — 1.70 (m, 1H), 1.54 (s, 3H), 1.47 — 1.39 (m,
1H). *C NMR (101 MHz, CDCls) § 173.78, 152.97, 139.62, 129.26, 128.42, 126.28,

82.91, 45.77, 45.60, 37.08, 28.06, 25.27, 21.55.
O

Boc.
“@A@
F

(R)-1-((I1-methyl)(I11-oxidanyl)boranyl)-3-(4-fluorobenzyl)piperidin-2-one (2p)®
White solid; Isolated yield: 73%, 22.5 mg; 91% ee; [a]o® = + 48.2 (c = 1, CHsCl); The

enantiomeric excess was determined by HPLC on Chiralpak AD-H column, hexane:
13



isopropanol = 95:5, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 9.5 min
(major), 11.3 min (minor).*H NMR (400 MHz, CDCls) & 7.16 — 7.13 (m, 2H), 6.97 (t,
J=8.7 Hz, 2H), 3.74 — 3.67 (m, 1H), 3.69 — 3.57 (m, 1H), 3.36 — 3.33 (M, 1H), 2.65 —
2.59 (m, 2H), 1.85 — 1.79 (m, 2H), 1.77 — 1.72 (m, 1H), 1.71 — 1.62 (m, 1H), 1.54 (s,
9H). 33C NMR (101 MHz, CDCls) & 173.56, 161.55 (d, J = 243 Hz), 152.91, 135.21 (d,
J=3Hz),130.69 (d, J = 8 Hz), 115.21 (d, J = 21 Hz), 82.97, 45.78, 45.65, 36.27, 28.07,
25.33, 21.60.

O

0

(R)-2-benzylcyclohexan-1-one (2q)°

Yellow solid; Isolated yield: 98%, 18.4 mg; 91% ee; [a]o® = + 31.2 (¢ = 1, CHsClI);
The enantiomeric excess was determined by HPLC on Chiralcel OJ-H column, hexane:
isopropanol = 99:1, flow rate = 1.0 mL/min; UV detection at 210 nm; tr = 12.9 min
(minor), 14.3 min (major).!H NMR (400 MHz, CDClz) § 7.29 — 7.25 (m, 2H), 7.21 —
7.11 (m, 3H), 3.26 — 3.21 (m, 1H), 2.57-2.54 (m, 1H), 2.48 — 2.39 (m, 2H), 2.39 — 2.28
(m, 1H), 2.11 —1.99 (m, 2H), 1.86 — 1.79 (m, 1H), 1.72 — 1.58 (m, 2H), 1.39 — 1.30 (m,
1H). 3C NMR (101 MHz, CDCls) § 212.66, 140.40, 129.17, 128.32, 125.99, 52.51,
42.21, 35.49, 33.43, 28.09, 25.10.

O

OO0

(R)-3-benzyldihydrofuran-2(3H)-one (2r)®

White solid; Isolated yield: 93%, 16.4 mg; 79% ee; [a]o®® = + 23.5 (¢ = 1, CH3Cl); The
enantiomeric excess was determined by HPLC on Chiralcel OD-H column, hexane:
isopropanol = 95:5, flow rate = 0.5 mL/min; UV detection at 210 nm; tr = 22.8 min
(major), 25.4 min (minor).*H NMR (400 MHz, CDCl3) § 7.31 (t, J = 7.2 Hz, 2H), 7.27
—7.18 (m, 3H), 4.24 — 4.11 (m, 2H), 3.27 — 3.23 (m, 1H), 2.98 — 2.58 (m, 2H), 2.32 —
2.16 (m, 1H), 2.08 — 1.92 (m, 1H). 3C NMR (101 MHz, CDCls) 5 178.77, 138.42,
128.88, 128.71, 126.76, 66.58, 41.12, 36.12, 28.05.
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Procedure for the chiral piperdine 4’

o O
BocN = Rh(NBD),BF,4 (2 mol%) BocN
ZhaoPhos (2.2 mol%),
F F

70 atm, 35 °C

1p 2p

159 71% vyield, 91% ee
(1) TFA, DCM H@/\@\

(2) LiAlH,, toluene, reflux 4 F

461 mg, 68.4% yield

In a nitrogen-filled glovebox, the Rh(NBD)2BF4 (2 mol%) and ZhaoPhos (2.2
mol%) were dissolved in anhydrous DCE (1 M), and the solution was stirred for 1h at
rt. Then the benzylidenelactam 1p (1.5g) was added. The resulting vial was transferred
to an autoclave, which was charged with 70 atm Hz, and the reaction was stirred at 35<C
for 48h. When the reaction was completed, the Hz was released slowly and the solution
was passed through a short column of silica gel with EA. The solution was concentrated
under reduced pressure to get benzyllactam 2p in 71% yield. Benzyllactam 2p (1.68 g)
was dissolved in a mixture of CH2Cl2 (5 ml) and TFA (5 ml). The mixture was stirred
at room temperature for 1 h and the evaporated in vacuo. The resulting residue was used
for reduction. A dry round bottomed flask was charged with the residue followed by
THF (2 M). The reaction flask was purged with N2 for three times, then cooled to 0 <C.
30 minutes later, LiAlIH4 (1.0 M in THF, 2 eq) was added dropwise. The mixture was

reflux for 12 h and quenched with water. The overall yield of piperidine 4 was 68.4 %.

"
F

(R)-3-(4-fluorobenzyl)piperidine (4)

colourless liquid. *H NMR (400 MHz, CDCI3) & 7.08 (dd, J = 8.4, 5.5 Hz, 2H), 6.95 (t,
J = 8.7 Hz, 2H), 3.05 (t, J = 12.9 Hz, 2H), 2.58 (t, J = 12.0 Hz, 1H), 2.50 — 2.44 (m,
2H), 2.33 (t, J = 11.2 Hz, 2H), 1.74 (m, 3H), 1.52 (d, J = 12.9 Hz, 1H), 1.08 (m, 1H).
13C NMR (101 MHz, CDCI3) & 161.42 (d, J = 242 Hz), 135.28 (d, J = 3 Hz), 130.33
(d, J =8 Hz), 115.09 (d, J = 21 Hz), 51.37, 46.02, 40.02, 37.94, 30.56, 25.20.
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'H,3C NMR spectra of substrates and products
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HPLC of substrates and products

HPLC-2a-rac

Data File E:\DATA\WAT\YZL-1-101-1024¥ZL 2018-05-03 17-39-354071-1001.D

Sample Name: ¥YJX-1-1Z24-1-Rac

10
vial 71
1
3.000 ul
: E:\DATA\WSNTZL-1-101-102Y¥2ZL 2016-05-03 17-39-35\VWD-AD(1-2]-97-3-1ML-

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

Last changed
Analysis Method

Laszt changed

Additional Info

SYSTEM Seqg. Line :
1Z60HPLC-VID Location
54372018 9:05:45 PN Inj

Injy Wolume

3UL-Z210NM-60MIN. B
5/3/2018 6:39:00 PM by 3Y3TEN

E:ZDATAYWITNYZL-1-101-102VF2L 2018-05-03 17-39-35\VWD-AD(1-2)-97-3-1ML-

FUL-Z10NM-60MIN. M (Sequence Method)
57472018 4:30:14 PM by 3Y3TEN
[modified after loading)

Peak (5] manmually integrated

WD A, W gvel ength=210 nm (EADATAUY SIAYZ L 1-101- 1020 ZL 201 50505 17-39- 3507 1-1001.0)
mal |
0]
1000 - ['e}
0] -
S
o
200 1
500 4
400
200 1
0 T T T T T T T T T
0 25 5 74 10 12.5 15 17.5 i min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Lo not use Multiplier & Dilution Factor with ISTDs

Signal 1l: VWDl 4, Wawelength=210 nm

Peak RetTime Type
# [wmin]

Tidch Area Height Area
[win] [malT*s] [waTT] %

1 Z0.0685 BV
Z Z1.4E3 VB

Totals

1Z60HPLC-DAD 5/4/72018

0.4504 Z.60466ed G90.20392 49,5002
0.4797 Z.62556e4d §39.58422 50,1998

5.23021ed4  1730.08813

**% End of Report ##%%

4:30:34 PM SYSTEM
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HPLC-2a-cat

Data File E:WDATANTATNYZL-1-101-102NY2L 2Z2015-05-03 17-39-35%072-1101.D

Sample Name: ¥FJx-1-124-1

beog., Operator
hecg. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line :
1260HPLC-VIL Location :
543720158 10:09:45 FM Inj

Inj Volune

3UL-Z10NM-60MIN. B
54372018 6:39:00 PM by SYSTEM

E:\DATANWSTNYEL-1-101-102Y¥2L Z2018-05-03 17-39-35\VWD-AD(1-2)-97-3-1ML-

JUL-Z10NM-60MIN. M | Sequence Method)
574720158 4:34:55 PM by AY3TEM
[modified after loading)

Peak (5] manually integrated

3.000 ul
: E:\DATA\WSW\YZL-1-101-102¥2ZL 2018-05-03F 17-39-35\VWD-AD{1-2)-97-3- 1ML

WD A, W avel engthe 210 nm CEADATADY S0 E L 1-1041- 1020 EL 201805 03 17-35-25072-1101.00
mal ]
O
500
@)
400
=]
g
=
200
200
100 o
-
7
5
0 T
T T T T T T T T T
u] 25 5 75 jlu] 12.8 15 17.5 0 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTD=

F3ignal 1l: VWDl &, Wavelength=:210 nn

Peak RetTime Type
# [min]

1 19.936 BV
2 Z1.307 VB

1Z260HPLC-DAD 57472018

Width Area Height Area
[win] [wdlT*s=] [wdTr] %

0.4266 9040.19434 323.954992 93,6751
0.4797 1:21.37720 3.72831 1. 3249

9161. 57153 327.68430

**% End of Report ##%

4:35:00 PM SYITEM
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HPLC-2b-rac

Data File E:\DATANTIMAYTIN-1-124%FI¥-1-124-0504 2015-05-04 08-51-554043-0501.1
Sample Name: ¥Jx-1-124-2-R2

beog., Operator : 3¥S5TEM Geg. Line : 5
bAeg. Instrument : 1Z60HPLC-DWAT Location : Wial 43
Injection Date : 5/4/2015 11:44:10 AM Inj : 1
Inj Wolume : 3.000 pl
Acg, HMethod t ErADATANYIRNYIX-1-124\¥Ix-1-124-0504 2018-05-04 08-51-55\DAD-0D(1-2)-97-
3-0.5ML-3UL-ALL-60MIN. M
Last changed r 5/4/2018 11:21:21 &M by SVSTEM

Analysis Method @ E:\DATANYIXAYIX-1-124\VIX-1-124-0504 20158-05-04 03-51-55\DAD-0D(1-2)-27-
3-0.5ML-3UL-ALL-60MIN.M | 3equence Method)

Lazt changed t 5/4/2018 4:09:57 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl A, Sig=220 4 Ref360, 100 (EADATAN LN - 2400 % 1- 12490504 2018305 04 02-51-55042- 0501 .00

0]

mAl

F00H

)

G500

43972

o4
T T T T T T T
47 £ 44 45 48 a0 52 Sdmin
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000

Do not use Multiplier & Dilution Factor with ISTD=

Signal 1: DAD1 &, 3ig=220,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [will*=] [wdTr] %
il et el |—=====——= | === |-======- |
1 44,972 BB 1.0657 4.03312e4d 507.19556 48,9077

2 49,915 MM 2.0120 4.21326e4 349.01953 51.0923

Totals : g. 246384 856.21509

**% End of Report ##%

1260HPLC-DAD 5/4/2018 4:10:27 FM SYSTEN Page 1 of 1
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HPLC-2b-cat

Data File E:\DATANTIMNAYTIN-1-124%FIX-1-124-0504 2015-05-04 08-51-554042-0401.1
Sample Name: ¥Jx-1-124-2

beog., Operator
hecg. Instrument :
Injection Date
Acg. Method
Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line : 4
1260HPLC-D AL Location : ¥ial 42
574720158 10:43:13 &M Inj : 1

Inj Wolume : 3.000 pl

t ENDATANYIXAYIX-1-124Y¥IX-1-124-0504 2018-05-04 08-51-55\DAD-0D(1-2)-97-

3-0.5ML-3UL-ALL-60MIN. M

57472018 11:21:21 AM by SYSTEM

[modified after loading)

E:ZDATAYYIXANYIX-1-124, VI -1-124-0504 2015-05-04 05-51-55°\DAD-0D(1-2)-97-
3-0.5ML-3UL-ALL-60MIN.M | 3equence Method)

5/4/2018 4:05:21 PM by AY3TEN

[modified after loading)

Peak (5] wmarnually integrated

LAl A Sig=220 4 Ref360, 100 (EADATAN LN - 12400 % 1- 12490504 2018305 04 02-51- 550420401 .00
mall | (o)
O
400 E’{
Ei
300
200
100
A,
8 .@vgﬁ‘
a A L B‘fg
T — — T T — T T T
u] 10 20 20 40 1 ] min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal 1l: DADL &,

Peak RetTime Type
# [min]

$iy=220,4 Ref=380,100

Tidth Area Height Area
[wmin] [wal*s] [wATr] %

1 45.357 BB
2 50.126 MM

Totals

1Z260HPLC-DAD 57472018

1.0533 2.89315e4d 367.97626 99,8820
0.2073 5. 22047 Z.99043e-1 0.0180

Z.89371e4 366.27530

4:05:33 PM SYITEM Page 1 of 1
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HPLC-2c-rac

Data File E:\DATANTIMNYIN-1-1244¥I¥-1-124-0504 2015-05-04 05-51-554051-6101.1
Sample Name: ¥Jx-1-124-3-R2

beog., Operator
hecg. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line @ 61
1260HPLC-D AL Logation : ¥ial 51
5/5/2018 9:12:41 PM Inj : 1

Inj Volume : 3.000 nul

t EADATANYIXANYIX-1-124Y¥IX-1-124-0504 Z018-05-04 08-51-55°\DAD-0D(1-2)-97-

3-1ML-3UL-Z10NM-60MIN. M

S/5/2018 3:33:50 PM by 3YSTEM

E:\DATANYIXNYIX-1-124Y¥Jx-1-124-0504 2018-05-04 08-51-55\DAD-0D(1-2)-97-
3-1ML-3UL-Z10NM-60MIN. M | 3Sequence Method)

5410420158 10:40:51 AM by 3Y5STEM

[modified after loading)

Peak (5] manually integrated

LAl C, Sige210,4 R ef=350,100 (EADATAN AU -1 205 1- 12490504 2018-05-04 03 51-25051-5101 .00
mall ]
0]
400 O
w
o0
300 - o
200
&
(')
&
00 4
i iy .
T T T T T
u] 5 10 15 el 25 min
ALrea Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1: DaDl C, 3ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 16.830 EB 0.4280 7985.02246 254.14053 50,6680
2 24.692 VB 0.85%958 7777.39307 1l16.95254 49, 3320
Totals 1.57654e4 401.09307
%% End of Report *#%
1260HPLC-VWD 5/10/2018 10:41l:00 &AM 5YSTEM Page 1 of 1
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HPLC-2c-cat

Data File E:\DATANTIMNYTIN-1-1244¥FI¥-1-124-0504 2015-05-04 05-51-554052-6201.1
Sample Name: ¥FJx-1-124-3

beog., Operator
hecg. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line @ 62
1260HPLC-D AL Logation : ¥ial 52
5/5/2018 10:13:35 PM Inj : 1

Inj Volume : 3.000 nul

t EADATANYIXANYIX-1-124Y¥IX-1-124-0504 Z018-05-04 08-51-55°\DAD-0D(1-2)-97-

3-1ML-3UL-Z10NM-60MIN. M

S/5/2018 3:33:50 PM by 3YSTEM

E:\DATANYIXNYIX-1-124Y¥Jx-1-124-0504 2018-05-04 08-51-55\DAD-0D(1-2)-97-
3-1ML-3UL-Z10NM-60MIN. M | 3Sequence Method)

5410420158 10:42:42 AM by 3Y5TEM

[modified after loading)

Peak (5] manually integrated

LAl C, Sige210,4 R ef=350,100 (EADATAN AU -1 205 1- 12490504 2013-05-0 08 51- 25052 5201 .00
mal |
O
O
200
600 ~
5
o
<00
200
0 S . T
T T T T T
u] 5 jlu] 15 o 25 min
ALrea Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTD=

Signal l: DADL €,

Peak RetTime Type
# [min]

1 16.832Z1 EB

3ig=210,4 Ref=380,100

Width Area Height Area
[wmin] [mdlT*=] [wAT] %

0.4386 1.41315e4 456.95718 100. 0000

Totals 1.41313e4 486.95718
**% End of Report *#%%
1260HPLC-VWD 5/10/2018 10:42:53 AM SYSTEM Page 1 of 1
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HPLC-2d-rac

Data File E:\DATANTIMNTIN-1-124-05044YVJ¥-1-124 2015-05-04 16-21-444083-0201.D
Sample Name: ¥Jx-1-124-5-R2

Operator
Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line
1260HPLC-VIL Location :
5/4/2018 4:35:23 PM Inj

Inj Volume

3-1ML-3UL-Z10NM-60MIN. B
57472015 4:21:45 PM by SYSTEM

2

Vial 53
1

3.000 ul

p EADATANY AT IX-1-124-0504 ¥ JX-1-124 Z018-05-04 1e-Z1-44\VWD-AD(1-2)-97-

E:AZDATANYTXONYIX-1-124-0504\¥JX-1-124 Z20158-05-04 16-Z1-44\VWD-AD|1-2)-97-

3-1ML-3UL-Z210NM-60MIN. M (Sequence Method)

57472018 7:54:06 PM by 3YATEM
[modified after loading)
Peak (5] manually integrated

WD A, W awelengthm 210 nm (EADATAT LD 1- 12905040 U X% - 124 20130504 16-21-40053-0201 .00
mall ()
120 4
0]
100 o
OMe
a0
&
5 &
_— B
43 -
23 -
o :
T T T T
] 20 2z a4 26 min
ALrea Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTD=

3igmal 1:

Peak RetTime Type
# [min]

1 30.9658 BB
Z 33.476 BB

VD1l &, Wavelength=210 nm

Width Area Height Area
[wmin] [mdlT*=] [wAT] %
il et el |—=====——= | ——-=——-- |-======- |
0.6E596 2837.98364 64.33804 50.0257
0.7179 2835.06323 59.39242 49,9743
EGB73.04688 123.73046

%% End of Report *#%

1Z60HPLC-VWD 57472018 7:57:34 PM 3YVSTEN

60

Page 1 of 1



HPLC-2d-cat

Data File E:\DATANTIM\TIN-1-124-05044YVJ¥-1-124 2015-05-04 16-21-444084-0301.D
Sample Name: ¥FJx-1-124-6

beog., Operator : 3¥S5TEM Geg. Line : 3
bAeg. Inmstrument : 1Z60HPLC-VUL Location : Wial 84
Injection Date @ 5/4/2018 5:39:05 PM Inj : 1
Inj Volume : 3.000 nul
4cg, HMethod t ENDATANYIRNYIX-1-124-0504FU0x-1-124 2018-05-04 16-21-44\WWD-AD[1-2)-27-
3-1ML-3UL-Z10NM-60MIN. M
Last changed t 574720158 4:21:45 PM by SYSTEM

Analyziz Method @ EZVDATANVIXAYIX-1-124-050¥FJx-1-124 2018-05-04 16-21-44\WWND-AD(1-2)-97-
3-1ML-3UL-Z10NM-60MIN. M | 3Sequence Method)

Lazt changed r 57472018 §:02:25 PM by 53YSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W awelengthm 210 nm (EADATAT LD 1- 129 05040 X 1- 124 20130504 16-21-40084-0=201 .00

0]

OMe

=
=)
1
.02

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000

Do not use Multiplier & Dilution Factor with ISTD=

3ignal 1l: VWDl &, Wawvelength=:210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [wAT] %

1 31.02Z1 EE 0.6737 4589, 562599 109.55953 99,1676
2 33.676 MM 0.5666 41, 04440 1.20737 0.58324

Totals : 4930. 607358 110.76650

%% End of Report *#%

1260HPLC-VIID 3/4/2018 3:02:34 FPM SYSTEN Page 1 of 1
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HPLC-2e-rac

Data File E:\DATANTIMNTIN-1-124-05044YVJ¥-1-124 2015-05-04 16-21-4440581-4001.D
Sample Name: ¥Jx-1-124-9-Rac

beog., Operator
hecg. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line @ 40
1260HPLC-VIL Logation : ¥ial 81
5/5/2018 §:11:556 PM Inj : 1

Inj Volume : 10.000 pl

p EADATANY AT IX-1-124-0504 ¥ JX-1-124 Z018-05-04 1e-Z1-44\VWD-AD(1-2)-97-

3-1ML-10UL-210NM-60MIN.M

S/5/2018 4:23:57 PM by 3YSTEM

E:\DATAYYIXNYIX-1-124-0504 ¥ Jx-1-124 2018-05-04 16-21-44\VWD-AD|1-2)-97-
3-1ML-10UL-210NM-60MIN.M (3equence Method)

5/6/2018 5:10:04 PM by 3Y3TEM

[modified after loading)

Peak (5] manually integrated

WD A, W awelengthm 210 nm (EADATAR L 1-124-%?4\‘0)@ 1-124 20150504 16-21-40081-9001 L0
mall
140
@]
120 4 F
100 B
&
o
207 b
o+
(3]
&0
a0
204
0 t
T T T T T T T
j=] 18 20 =2 24 ] 28 = min
ALrea Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
3ignal 1l: VWDl &, Wawvelength=:210 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 Z2Z.8617 EB 0.6036 3412.14331 86.80087 50,7139
2 24.863 EB 0.7639 3316.058395 66.70898 49,2861
Totals 6728.22729 153.50985
%% End of Report *#%
1260HPLC-VWD 57672018 §:10:10 PM SYSTEM Page 1 of 1
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HPLC-2e-cat

Data File E:\DATANTIM\TIN-1-124-05044YVJ¥-1-124 2015-05-04 16-21-444082-4101.D
Sample Name: ¥Jx-1-124-9

beog., Operator : 3¥S5TEM Geg. Line @ 41
bAeg. Inmstrument : 1Z60HPLC-VUL Location : Wial &2
Injection Date @ 5/5/2018 9:12:45 PM Inj : 1
Inj Volume : 10.000 pl
4cg, HMethod t ENDATANYIRNYIX-1-124-0504FU0x-1-124 2018-05-04 16-21-44\WWD-AD[1-2)-27-
3-1ML-10UL-210NM-60MIN.M
Last changed t 5/5/2018 4:23:57 PM by SYSTEM

Analyziz Method @ EZVDATANVIXAYIX-1-124-050¥FJx-1-124 2018-05-04 16-21-44\WWND-AD(1-2)-97-
3-1ML-10UL-210NM-60MIN.M (3equence Method)

Lazt changed 1 57672018 §:13:16 PM by 5Y¥S5STEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W awelengthm 210 nm (EADATAR L 1-124-&56\‘0)(— 1-124 20150504 16-21- 90082101 L0
mal ]
800 O
FO0 F
g0 8
o
o
500 H
400
300
200
100 -
o
<
I | . o
0 - T T T . T
u] 5 jlu] 15 o 25 min
ALrea Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
3ignal 1l: VWDl &, Wawvelength=:210 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 Z22.126 EB 0.5443 1.86659:4 529.49677 95. 4185
2 24.362 EB 0.7127 299.%94257 6.057587 1.5815
Totals : 1.896558e4 L35.55463
%% End of Report *#%
1260HPLC-VWD 5/6/2018 8:13:20 PM SYSTEM Page 1 of 1
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HPLC-2f-rac

Data File E:\DATANLONGIIAONLI-3-117-1%LJ-3-117-1 20158-05-06 20-26-264%071-05801.D
Sample Name: ¥Jx-1-124-10-FR2

beog., Operator : 3¥S5TEM Geg. Line : i
bAeg. Inmstrument : 1Z60HPLC-VUL Location : Wial 71
Injection Date : 5/7/2018 12:07:34 AM Inj : 1
Inj Volume : 3.000 nul
4cg, HMethod : E:NDATANLONGITAONLT-3-117-14LJ-3-117-1 2018-05-06 Z0-26-263\VWD-4AD[1-2) -
97-3-1ML-3UL-Z10NM-60MIN. M
Last changed t 5/6/2018 5:41:25 PM by SYSTEM

Analyziz Method : E:\DATANLONGIIAONWLS-3-117-1%LJ-3-117-1 2018-05-06 Z20-Z6-26\VWD-AD(1-2)-
97-3-1ML-3UL-210NM-60MIN. M (Sequence Method)

Lazt changed t 57772018 3:55:4% PM by 3YSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W awelength=210 nm (E:'\DATMLDNGJIAEI‘\LCBS-11?—1\.I_.J-3— 117-1 2018-05-06 20- 26-25'071-0201.00
mal ]
&0 7 @]
7 Cl
i
0 g &
g
50 4
I
'y}
a0 Fi
33 -
20
0 4
a4
-10 T T T T T T
u] 5 jlu] 15 i) 25 a0
ALrea Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
3ignal 1l: VWDl &, Wawvelength=:210 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 23.852 MM 0.5440 1665. 41582 51.02635 49,7081
2 27.507 EE 0.6541 1684, 95132 38.76582 50,2919
Totals : 3350, 40015 89,79217
%% End of Report *#%
1260HPLC-VWD 57772018 3:58:56 PM SYSTEM Page 1 of 1
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HPLC-2f-cat

Data File E:\DATANLONGIIAONLI-3-117-1%LJ7-3-117-1 20158-05-06 20-26-264%072-0%01.D
Sample Name: ¥Jx-1-124-10

beog., Operator : 3¥S5TEM Geg. Line : 9
bAeg. Inmstrument : 1Z60HPLC-VUL Location : Wial 72
Injection Date @ 5/7/2018 1l:08:15 AM Inj : 1
Inj Volume : 3.000 nul
4cg, HMethod : E:NDATANLONGITAONLT-3-117-14LJ-3-117-1 2018-05-06 Z0-26-263\VWD-4AD[1-2) -
97-3-1ML-3UL-Z10NM-60MIN. M
Last changed t 5/6/2018 5:41:25 PM by SYSTEM

Analyziz Method : E:\DATANLONGIIAONWLS-3-117-1%LJ-3-117-1 2018-05-06 Z20-Z6-26\VWD-AD(1-2)-
97-3-1ML-3UL-210NM-60MIN. M (Sequence Method)

Lazt changed t 57772018 4:04:06 PM by 3YSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

WD A, W avelengthm 210 nm (EADATAL OMN GJLACKLI-3-117- 1003 117-1 2018-05-06 20 25-25'072-0801.0)
mall
1200
0]
10060 Cl
[
m
500 1 o
500
400
200 -
o
-
. &
o T T T T i .
u] 5 jlu] 15 o 25
ALrea Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
3ignal 1l: VWDl &, Wawvelength=:210 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 23.307 EB 0.5083 2.52120e4 759.45504 95,9540
2 26,712 EB 0.5482 266.49527 7.21080 1.0460
Totals : 2.54785e4 TEG.69554
%% End of Report *#%
1260HPLC-VWD 57772018 4:04:20 PM SYSTEM Page 1 of 1
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HPLC-2g-rac

Data File D:3DATAYLGYYLGY-2-73-FE-24LGY-2-73-RE-2 2018-09-11 Z21-44-11%041-0701.D
Sample Name: YJX-P-CF3

Acg. Operator

Acdg. Instrument :

Injection Date

Acdg. Method

Lazt changed

Analysis Method :

Last changed

Additional Info :

Seq. Line : 7
Instrument 1 Location @ Wial 41
971272018 2:15:13 M Inj : 1

Injy Volume : 3.000 pl

¢ DoWDATAN LGYYLGY-2-73-FE-2VLGY-2-73-RE-2 2015-059-11 Z1-44-11WVUD-AD(1-2)-95-

5-0.5ML-3UL-Z210NHM-60MIN. M

5/25/20158 4:46:08 PM

I VMETHODY LGYWWD-AD [ 1-2) -99-1-0, ZML-2UL-220NM-10MIN. M
971272018 3:13:41 PM

(modified after loading)

Feak (3] manually integrated

WIOT A Wavdength=2 10 nm (OADATALG LG 7-2-73-RE LG 7-2-73-REX Z078-09-717 Z1-4F 1 T'041-0707 .00
mAkl 7| O
(0]
400
CF;
a bl
@ o
300 & @
200
100 —
o F AN
0 i 10 15 P 5 s i
Sorted By Retention Time
Multiplier 1.0000
Dilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: WDl 4, Wavelength=2Z10 rm
Peak RetTime 3ig Type Area Height Area
# [min] [maU*s] [maT] %
=== I--=1---l---—==—=- |-—-==-=— |—=====- |
1 =zZ5.820 1 BV l.0572%9:4 293.958074 50,2931
Z 28.313 1 BV 1.044974 283.03693 49,7069
Totals 2.10227e4 577.01767
Instrument 1 9/12/2015 3:14:18 PM Page 1 0of 1
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HPLC-2g-cat

Data File D:3ZDATAY TANG JIAKINY¥JX-P-CF3\LGY-2-73-FE-Z 2015-09-12 09-55-244042-0201.D
Sample Name: YJX-P-CF3

Acg. Operator H Seq. Line : z
Acg. Instrument : Instrument 1 Location @ Wial 42
Injection Date @ 971272018 10:13:56 AM Inj : 1
Injy Volume : 3.000 pl
Acg. Method t D:ZDATANTANG JIAKINY¥JIX-P-CF3I\LGY-2-73-RE-Z 2015-0%9-12 09-55-24\WVWD-AD (1-2)
-95-5-0. SML-3UL-Z10NHM-60MIN.H
Last changed r 572572018 4:46:05 PM
Analysis Method : D:\METHODNLGA\WWD-&4D | 1-2)-99-1-0, 2ML-2UL-Z20NM-10MIN.H
Last changed r 971272018 3:10:158 PM

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

WIOT A, Wavdength=2 10 nm (OADAT ATANG JIA}{IN\\&%{-F-CFS\LGY— -Ta-RET Z0T5-00-TE O8-55-2 045020 T.0%
mAkl 7|
0]
200
CF;
.
g
b
500
400 |
200
)
wy
ka
o - p— t T
i 10 15 P 5 sh
Sorted By H Retention Time
Multiplier H 1.0000
Iilution : 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: WDl 4, Wavelength=2Z10 rm
Peak RetTime 3ig Type Area Height Area
# [min] [maU*s] [maT] %
=== I--=1---l---—==—=- |-—-==-=— |—=====- |
1 zZ6.007 1 VB 2.349674 6l8. 57037 99,3510
2 28.59%3 1 EEB 153.495%:24 4. 27789 0.56490
Totals : 2.36502:4 622, 84527
Instrument 1 9/12/2015 3:10:23 PM Page 1 0of 1
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HPLC-2h-rac

Data File D:“\DATAYTANG JIAWINNFIX-3-TTVYIX-3-77-1218 Z2019-12-1&§ 10-17-17\06Z-0301.D

Sample Name: YIH-3-77-2

Acdg. Operator H Sed. Line : 3
Aog. Instrument : Instrument 1 Location : Wial 62
Injection Date @ 12/18/201%9 11:45:47 A Inj 1
Injy Volume : 3.000 ul
Acg. Method : DiNDATAYTANG JIANINY ¥FIN-3-7T,FIK-3-77-1218 2019-12-15 10-17-174,VWD-AD (1-2)-

95-5-1ML-3UL-2100M-60MIN. M
Last changed : 12/18/2019 10:45:47 AM
(modified after loading)

Analysis Method : D:\METHODYLWDYVWD-IC (1-2)-90-10-1ML-2UL-Z10NH-60MIN. M

Last changed » 1272272019 5:23:45 PH
(modified after loading)
Additional Info : Peak(s) manually integrated

WO A iavdength=2 10 nm (OADATAYANG SRV 3-FP-3- 771218 2019-12-18 10-17-17062-030 1.00
mALl
140 - O
O
120 o
COOMe
100 H
20 o
L3
W
o5
Lyl
fill o * =
&
=]
w
40 -
20
i] __J\k_._ T
T T T T T T
1] i) 20 30 <0 A0 G0 min|
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WDl 4, Wavelength=2Z10 rm
Peak RetTime Type Width Area Hejght Area
# [min] [min] [wdl*s] [wd1] %
=== |--==l-===-=- |--==—=—— |===—— | === |
1 43.555 BE 1.0885 4263.88672 5§.01106 49,9337
2 55.326 BB 1.3871 4275.20313 44.33326  50.0663
Totals : 8539.089584 102.34433
Instrument 1 12/22/2019 S§:26:27 PM Page 1 of 2
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HPLC-2h-cat

Data File D:3DATAY TANG JLAKINY¥IX-3-774¥IX-3-77-1218 2019-12-18 10-17-174061-0201.D
Sample Name: YJx-3-77-1

Acg. Operator H Seq. Line : z
Acg. Instrument : Instrument 1 Location @ Wial 61
Indjection Date @ 12/15/2019 10:34:55 AM Inj : 1
Injy Volume : 3.000 pl
Acg. Method  DiNDATANTANG JIAXINYFIN-3-7TWTFIK-3-77-1218 201%9-12-15 10-17-17,WWD-&D(1-2)-
95-5-1ML-30L-210M0M-6 0MIN. 1T
Last changed r 1271872019 10:45:47 AM

(modified after loading)
Analysis Method : D:AMETHODALWDAVWD-IC (1-2)-90-10-1ML-2UL-210NM-60MIN, M
Lazt changed r 1272272019 §:23:45 PM

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

WD A, Wiavdength=2 10 nm (DA DAT ANANG JUAINVY - 3-77-3- 77 - 1218 2009-12-18 10-17-17061-020 1.00
mAkl
140 — O
120 - (0]
100 ] COOMe
80 o
=
3
=]
G0 1
40_
20
D—_JLA_
T T T T T T
1} 10 20 1] 40 i0 Ji]1] min
Area Percent Report
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : L.00o0

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wavelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [wmalT*s=] [mdlT] kS

el |-=-==l-==—--- | -=-==—=-—-- |====—— | === |
1 44,688 MH 0.9140 451.88309 §.23977 5.0678
2 55.337 BE 2.0673 5465, 24219 53.90015 94.9324

Totals : §917.12527 62.13992

Instrument 1 12/22/2019 §:23:58 MM Page 1 of 2
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HPLC-2i-rac

Data File E:\DATANTIXAYIX-1-105%FIK-1-105-2 2015-04-02 10-19-044021-0601.D
Sanple Name: ¥JX-1-105-2-0J

bhcg. Operator 1 3YSTEM Seqg. Line : 5]
Acg. Instrument : 1Z60HPLC-DAD Location : ¥ial Z1
Injection Date : 4/Z/2015 1:03:36 PH Inj : 1
Inj Volume : 3.000 nul
Leog, Method P ENDATANYI N T IX-1-1054¥T¥-1-105-2 2015-04-02 10-19-04\DAD-0J(1-6)-95-5-
1ML-3UL-60MIN.M
Last changed : 47272018 11:35:29 AM by STSTEM

Analyziz Method @ E:AZDATANYIMNFIX-1-105%¥Ix-1-105-2 2018-04-02 10-19-04%DAD-0J(1-6)-95-5-
1ML-3UL-50MIN.M (Sequence Method)

Last changed : /472018 4:50:45 PM by SYVSTEM
[{modified after loading)

Additional Info : Peak(s) manually integrated

LADA C, SigE210,4 Ref=360, 100 (EADATAN LA - 10502 1-105-2 20498-04-02 1019 0h02 1-0501.0)

mal ] (0]

O

280 1

200 1

30425

3363

180

100

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 000a

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL C, 3ig=210,4 Ref=360,100

Feak RetTime Type Width Area Height Area
# [nin] [min] [malT*=] [maTr] %
el |--==1-----—- |—=—m— - |--=-=——= |
1 30,425 BB 0.6969 9326.05957 187.95085 50.2233
2 33.163 BE 0.7142 9243.12109 183.94333 49,7767
Totals : 1.585692e4 371.89421

**+% End of FEeport ***

1260HPLC-DADL 57472018 4:50:51 PN 3YITEN Page 1 of 1
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HPLC-2i-cat

Data File E:\DATANWE FXK-4-40%GY04-150407-F-3-ME0-EE =015-04-08 05-53-454071-2501.D

Sanple Name:

FIx-1-107-4

Operator
Instrument :
Injection Date
Acg. Method

Last changed
Analyzis Method

Last changed

Additional Info

SYSTEM Seqg. Line :
1=60HPLC-DAD Location :
47972015 2:44:42 A Inj

Inj Volume

6)-95-5-1ML-3UL-60MIN. N
4/8/2018 4:02:29 PM by 3YV3TEN

25
Vial 71
1
3.000 nl

: ENDATANWE F\ -4 -40% GV QA- 180407 -F-3-MEO-EE 2015-04-08 08-53-49\DAD-0J(1-

E:\DATANTEF, XK-4-40% GV Q&4- 150407 -F-3-ME0-EE 2015-04-05 08-553-49'DAD-0J(1-

6)-85-5-1ML-3UL-60MIN. M |Sequence Method)

54472018 4:54:33 FPM by S5TSTEM
[{modified after loading)
Peak i3) manually integrated

DADA C, Sige210,4 Ref=250, 100 (EADATAM E. % ARGy R A 180407-F-3-ME D EE 2018-04-08 0553 99007 1- 2801.0)
mal ]
O
200 ()
150 i
=1
(3]
100
& -
5
(=)
_qugk__m_ #
04— .
T T T T T T
u] il 0 15 20 25 =0 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 000a

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DADL C,

Feak RetTime Type
# [win]

1 29,555 BB
2 3Z.587 BB

$ig=210,4 Ref=360,100

Width Area Height Area
[win] [mAU*s] (WAl ] &
el |--==1-----—- |—====—=-= | === |--=-=——= |
0.6260 57858.57617 129.87875 595. 25866
0.4821 100.91095 2.50445 1.7134
5889.45712  132.38323

Totals

**+% End of FEeport ***

1Z60HPLC-DAD 57472016 4:55:34 P SYSTEM

71
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HPLC-2j-rac

Data File E:\DATANFTIMNYIM-1-105%¥JIX-1-105-2 2015-04-02 10-19-044021-1201.D
Sample Name: ¥FJx-1-105-3

beog., Operator : 3¥S5TEM Geg. Line @ 12
bAeg. Instrument : 1Z60HPLC-DAD Location : Wial 21
Injection Date @ 4/2/2015 4:04:49 PM Inj : 1
Inj Volume : 3.000 nul
4cg, HMethod t ENDATANYIRNYIX-1-105Y¥Ix-1-105-2 2018-04-02 10-159-04\DAD-0J(1-6)-95-5-
1ML-3UL-60MIN. M
Last changed r 4/2/2018 11:35:29 AM by SVSTEM

Analysis Method @ E:\DATANYIEAYIX-1-105%¥VIX-1-105-2 20158-04-02 10-19-04\DAD-0J(1-6)-95-5-
1ML-3UL-60MIN.M (Sequence Method)

Lazt changed t 57472018 4:55:45 PM by 53YSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

LAl C, Sige210,4 R ef=350,100 (EADATAN AU - 105005 1-105-2 2018-04-02 10-19- R0 4- 1201.00
mall ]
O F
O
400 -
! :
o4
300 o
200
00 4
u} T
T T T T
] 28 a0 3z 24 min
ALrea Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1: DaDl C, 3ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 Z28.243 EB 0.5875 1.34749:4 327.68414% 50.0700
2 32.567 EB 0.64589 1.34372e4 294.19751 45,5300
Totals : 2.69120e4 622.03900
%% End of Report *#%
1260HPLC-DAD 57472018 4:59:00 PM SYSTEM Page 1 of 1
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HPLC-2j-cat

Data File E:\DATANUE FY\-A-40%GYQA-180407-F-3-MEO-EE 2015-04-058 08-53-494072-2601.D
Sample Name: ¥FJx-1-107-5

beog., Operator : 3¥S5TEM Geg. Line @ 26
bAeg. Instrument : 1Z60HPLC-DAD Location : Wial 72
Injection Date @ 4/9/2018 3:45:35 AM Inj : 1
Inj Volume : 3.000 nul
4cg, HMethod ¢ E:ZDATANWEFYVKK-A-40NGYQA- 180407 -F-3-MEO-EE 2015-04-08 08-53-40\DAD-0J(1-
£)-95-5-1ML-3UL-60MIN. M
Last changed r 4/8/2018 4:02:2% PM by SYSTEM

Analysis Method : E:\DATAV\WEF\XX-4-40%\GYQ4-150407-F-3-MEDO-EE 2013-04-08 08-53-49\DAD-0J(1-
61-95-5-1ML-3UL-60MIN. M |3equence Method)

Lazt changed r 57472018 5:04:55 PM by 3YS5STEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

LAaDd C, Sige210,4 R ef=350,100 (EADATANWY E.. % Acd Gy 1804907-F-3- ME O EE 2013-04H038 0553 007 2 2501, 00
) o] F
000
0]
[l
500 &
[y
ol
500 -
400
200
D"“““*‘“‘T‘”“*“‘ T T T I I I
u] 5 10 15 =20 25 1] 28 min
ALrea Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1: DaDl C, 3ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 3Z.6956 EB 0.7750 4.17057e4 T22.93329 100. 0000
Totals : 4.17057e4 722.93329
**% End of Report *#%%
1260HPLC-DAD 57472018 5:05:03 PM SYSTEM Page 1 of 1
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HPLC-2k-rac

Data File E:\DATANGYONGYO-A\GYQA-180502-F-2-NAT 2015-05-02 14-28-28%011-1101.D
Gample Name: ¥FJx-1-124-4

beog., Operator : 3¥S5TEM Geg. Line @ 11
bAeg. Instrument : 1Z60HPLC-DAD Location : Wial 11
Injection Date @ 5/2/2018 S:10:06 PM Inj : 1
Inj Volume : 3.000 nul
4cg, HMethod t ENDATANGYONGYQ-ANGYQA-180502-F-2-NaTl 2018-05-02 14-28-Z28\DAD-0J(1-6)-95
-5-1ML-3UL-60MIN.M
Last changed 1 57272018 3:52:26 PM by SYSTEM

Analysis Method @ E:\DATANGYONGYQ-ANGYVQL-180502-F-2-NAT 2015-05-02 14-Z28-2Z8\DAD-0J(1-6)-95
=5-1ML-3UL-00MIN.M (Sequence Method)

Lazt changed t 574720158 4:40:45 PM by 53YS5STEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

LAl C, Sige210,4 R ef=350,100 (EADATANG YOG AV YA 180502 - F-2 NAl 20180502 14-28-28v011-1101.0)
mal ] 0]
175 1 C)
150
125 1
100 oy
i
2 %
i o
75 a
53 -
25 -
0 . T
T T T T T T
jex) jery a4 o] == 40 min
ALrea Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1: DaDl C, 3ig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mill+=] [ wldir] %
il et el |—=====——= | ——-=——-- |-======- |
1 30.564 EB 0.5664 3027.59424 78.42869 49,9931
2 39.234 EB 0.6603 3025.42505 63.51556 50,0069
Totals : E056.01929  141.94425
%% End of Report *#%
1260HPLC-DAD 57472018 4:40:52 PM SYSTEM Page 1 of 1
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HPLC-2k-cat

Data File E:\DATANUE F\-A-40%GYQA-180407-F-3-MEO-EE 2015-04-058 08-53-494071-2501.D
Sample Name: ¥FJx-1-107-4

Operator
Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

STATEM Geg. Line :
1260HPLC-D AL Location :
47972018 2:44:42 MM Inj

Inj Volume

6)-95-5-1ML-3UL-60MIN. H
4/8/2015 4:02:2% PM by SYSTEM

25

¥ial 71
1

3.000 ul

¢ EADATANWEF XX -A-40%GYQA- 180407 -F-3-MEO-EE 2Z0138-04-08 08-53-49\DAD-0J(1-

E:\DATANWE F\ XK-A-40%GYQA- 180407 -F-3-MEQD-EE Z2015-04-05 08-53-49DAD-0J(1-

61-95-5-1ML-3UL-60MIN. M ({Sequence Method)

5/4/2018 4:54:33 PM by 3YSTEM
[modified after loading)
Peak (3] matually integrated

LAaDd C, Sige210,4 R ef=350,100 (EADATANWY E... % A0 Gy 1804907-F-3- MEO-EE 2013-04H038 0553 007 1- 25001.0)
] o)
200
180 1 i
=1
o
100
&0
5
(=)
i V. ;
0g4+—- L .
T T T T T T
u] 5 0 15 =0 25 20 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTDs

3igmnal 1:

Peak RetTime Type
# [min]

1 Z9.555 BB
Z 3Z.587 BB

DADL C, Sig=2zl0,4 Ref=360,100

Tidth Area Height Area
[win] [mald+=] [ W&l ] %
=== | ====]=====-= === | —======== |======== |
0.6zZ60 5785.57617 129.87875 98, 2866
0.4521 100.91085 Z.50445 1.7134
5889.48712 132.38323

**% End of Report *#%%*

1260HPLC-DAD 5/4/2018 4:55:34 PM SYSTEM
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HPLC-2l-rac

Data File D:YDATAYN TANG JIAKINY TIX-1-124-7\TIx-1-124-7 2015-05-25 09-11-47,041-0201.D

Sample Name: ¥YJx-7-R

Acg. Operator
Acdg. Instrument :
Injection Date

Acdg. Method
Lazt changed
Analysis Method :

Last changed

Additional Info :

Seq. Line : z
Instrument 1 Location @ Wial 41
5/25/2018 9:28:34 AM Inj : 1

Injy Volume : 5.000 pl

-90-10-1.0ML-5UL-Z10NM-60MIN. H
572572015 9:059:09 AM

¢ DoWDATANTANG JIAXINY ¥IX-1-124-"\FIX-1-124-7 Z2015-05-25 059-11-47\WWD-A3(1-86)

D NMETHODY TANG JIAXIN,VWD-AD(1-2)-97-3-1ML-1TL-Z100M-15MIN. M

572572018 3:35:07 PM
(modified after loading)
Feak (3] manually integrated

VIO A, Wavdength=2 10 nm (DDA T AT AHG JORR Y- T- T2 TR 1- 1247 207 5-06-25 09-11- 470410201 07
mAkl 7| O
OMe
O
.20
0 -
o
=
g &
-0 - ¥
-20 4
-100
-1z20 T T T T T
30 35 40 45 50 55 min
Sorted By Figmal
Multiplier 1.0000
Dilution 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VD1 A4, Wavelength=210 rm
Peak RetTime Type Width Lrea Height Area
# [min] [min] [whT#s] [mal] %
=== |--==l-===-=- |--==—=—— |===—— | === |
1 43.759 BE 1.1632 4027.68628 53.14627  50.0237
Z 43.275 BE 1.2755 4023.86914 47,.48991 49,9763
Totals : 8051.55542 100.63618
Instrument 1 5/25/2015 3:35:15 PM Page 1 of 2
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HPLC-2l-cat

Data File D:3DATAY TANG JIAKINY¥JIX-1-124-7¥FIX-1-124-7 2015-05-25 09-11-47,042-0301.D
Sample Name: YJx-7

Acg. Operator H Seq. Line : 3
Acg. Instrument : Instrument 1 Location @ Wial 42
Injection Date : 572572018 10:29:23 AM Inj : 1
Injy Volume : 5.000 pl
Acg. Method : DiNDATAYTANG JIAXNINYFIK-1-124-7\FIK-1-124-7 2015-05-25 09-11-47\WD-45(1-6)
-90-10-1.0ML-5UL-Z10NM-&0MIN. 0
Last changed r 5/25/2018 9:0%9:05 AM
Analysis Method : D:\METHOD\YANG JI&STN\VWD-AD(1-2)-97-3-1ML-1UL-Z10NM-15MIN.H
Last changed r 5/25/2018 3:36:40 PH

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

VIO A, Wavdength=2 10 nm (O OAT AT AHG JORR Y- T- T2 T TR 1- 1247 207 5-05-25 09-11- 47 04z-0301 07
mAkl 7]
0]
300 OMe
(0]
280
e
=
¥
200 o
150 |
100 |
50 |
=
r-
I | P i
0 L
T T T T T
0 10 1] 30 40 50 min
Sorted By H Figmal
Multiplier H 1.0000
Iilution H 1.0000
Usze Multiplier & Dilution Factor with I3TDs
Signal 1: VD1 A4, Wavelength=210 rm
Peak RetTime Type Width Lrea Height Area
# [min] [min] [whT#s] [mal] %
=== |--==l-===-=- |--==—=—— |===—— | === |
1 43.76%9 BE 0.8248 185.21957 Z.78911 0.9827
Z 47.708 BE 1.4323 l.56626ed 201.17616 99,0173
Totals : 1.88478e4d 203.95527
Instrument 1 5/25/2015 3:36:43 FM Page 1 of 2
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HPLC-2m-rac

Data File D:3DATAY LWDYUSW-6-134USW-6-1 2018-06-01 Z1-09-03%011-0601.D
Sample Name: YJx-1-5-R

Acg. Operator H Seq. Line : )
Acg. Instrument : Instrument 2 Location @ Wial 11
Injection Date @ 67272015 2:00:50 &AM Inj : 1
Injy Volume : 3.000 nl
Acg. Method t D ZDATAN LWDAWEW-6-14WEW-5-1 2018-06-01 21-09-03%\DAD-07(1-6)-95-5-1ML-31L-
ALL-60MIN.HM
Last changed r 572472018 §:1%9:20 PM
Analysis Method : D:\METHOD\WEN SONGUE I\DAD-0J(1-6)-100-0-0.3ML-100UL-ALL-60MIN.M
Last changed T B/272018 9:12:31 AM

(modified after loading)

Additional Info : Peak(s) manually integrated
DADT C, Sig=210 & Fef= off (0 A 0AT AL OIS -5- TS Ui-6-1 Z078-06-01 21-09-05011-0607 0

mALl O

175 5 O F

1460 —

125 5

4007

100+

48 04

75

a0

25

—_—

.25 4

Sorted By H Gigmal
Multiplier H 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Fignal 1: DADL C, 3ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [malT+s] [maTr] %

e R R [--=-mmm-- R == =mmmmm |
1 40.017 EBE 0.6699 £393,43799  114.77940 50,3187
Z 49.041 EBE 0.7985 6312.45117 95.54179 49,6813

Totals : 1.27059%e4 210.32119

Instrument 2 6/2/2018 9:12:39 AM Page 1 of 2
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HPLC-2m-cat

Data File D:3\DATAY TANG JIAKINY¥JX-1-5Y¥Jx-1-5 2018-06-02 17-36-034012-0301.D
Sample Name: ¥Jx-1-5

Acg. Operator H Seq. Line : 3
Acg. Instrument : Instrument 2 Location @ Wial 12
Injection Date @ 67272015 6:14:09 PM Inj : 1
Injy Volume : 3.000 nl
Acg. Method : DiNDATANTANG JIAXINYVIN-1-5WVI-1-5 2018-06-02 17-36-034DaD-0T(1-6)-95-5-
IML-3UL-ALL-60MIN.
Last changed T 67272018 7:08:17 PM

(modified after loading)
Analysiz Method : D:\METHODVYANG JIAXKINADAD-0J(1l-6)-80-20-1HML-1UL-ALL-Z0MIN.H
Last changed T 67272018 Ti12:35 PM

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

0AD1 2, 5ig=210 4 Ref= off (DADAT AWANG JIAHINWJ}{-I-SWJ}{@S 2018-06-02 17-36-023'012-0301.00
mALl |
F
0]
400
300
o
W
=)
f=1
o
200 4
100 < &
A
5 &
0 A
T T T T T
o 10 20 30 40 50
Area Percent Feport
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : L.0000
Use Multiplier & Dilution Factor with IATDs
Signal 1: DAD] C, 3ig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [wAlT*s] [wal] %
=== |--==l-===-=- |--==—=—— |===—— | === |
1l 39.359 VE 0.5041 1.24357e4d Z06. 44954 99,3230
Z 48.5556 MM 0.8035 85.17653 1.76669 0.6770
Totals : 1.2580%e4 205. 21603
Instrument 2 6/2/2016 7:12:40 FM Page 1 of 2
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HPLC-2n-rac

Data File D:3DATAY LGYCOOH-HCLY 20180529-CO0H 2018-05-29 08-11-05%011-1701.D
Sample Name: VJx-1-17-L

Acg. Operator H %eqg. Line : 17
Acg. Instrument : Instrument 2 Location @ Vial 11
Injection Date @ 572972018 5:00:27 FH Inj : 1
Injy Volume : 5.000 nl
Acg. Method : D:ZDATA LGYCOOH-HCLY 201580529-CO0H 2018-05-29 08-11-05\DAD-0T(l-6)-50-10-1ML
-5SUL-ALL-60MIN.M
Last changed r 5/29/2018 6:05:02 PM

(modified after loading)
Analysis Method : D:\METHODNYANG JIAXIN\DAD-0OD(1-2)-95-5-1ML-SUL-ALL-15MIN.H
Last changed r 5/30/2018 9:42:20 PM

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

0AD1 C, Sig=210 4 Refoff (DADATALGWZO DH-HCL\QD8|3529-CDEIHZDIS-Dﬁ-ZQ oE-11-0800711-1701.00
mALl |
@)
100
1460 o o
o
=]
oo
W oy
o
o
o
o
100 H
a0
! T
T T T T T T T
56 a8 50 62 i GE 63
Area Percent Feport
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] [wdT*s] [wdT] %

=== |--==l-===-=- | -——===—— |====— |-=====- |
1l ©53.993 EBE 1.1005 1.1z2822ed 123.65326 50,4459
Z B62.83Z BE 1.2976 1.10825e4 101.20373 49,5541

Totals : Z.23650ed 224.85699

Instrument 2 573072018 9:42:25 FH Page 1 of 2
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HPLC-2n-cat

Data File D:3\DATAYHIVYSOLVENTY SOLVENT 2015-05-30 10-42-034012-1101.D
Sample Name: ¥Jx-1-17

Acg. Operator H Seqg. Line : 11
Acg. Instrument : Instrument 2 Location @ Vial 12
Injection Date @ 573072018 4:17:47 FH Inj : 1
Injy Volume : 5.000 nl
Acg. Method : D:ZDATANHITY S0LVENTY S0LVENT 2015-05-30 10-42-03\DaDh-0J(1-6)-30-10-1ML-5UL-
ALL-60MIN.HM
Last changed : 5/30/2018 5:04:17 PM

(modified after loading)
Analysis Method : D:\METHODNYANG JIAXIN\DAD-0OD(1-2)-95-5-1ML-SUL-ALL-15MIN.H
Last changed r 5/30/2018 9:3%9:20 PM

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

0ADT C, Sig=210 4 Ref=off (DADATAHZMS OLVENTWS OLWENT 20018-05-30 10-42-02'012-1101 .00
mAll ]
700 4 (0]
600
z
500 =
400
3004
200
100
W
&
£
o )
0 10 P 30 W 5 & i
Area Percent Feport
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] [wdT*s] [wdT] %
=== |--==l-===-=- | -——===—— |====— |-=====- |
1l ©53.515 EBE 1.4789 5.94327e4d 472.69150 99,5383
Z 65.3Z5 BE 0.5117 97.42539 Z. 26560 0.1637
Totals : 5.95301e4 474.95740
Instrument 2 5/30/2015 9:39:23 FM Page 1 of 2
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HPLC-20-rac

Data File E:\DATANTIMNAYIN-1-124-0504FJ¥-1-124 2015-05-04 16-21-444071-1301.1
Sample Name: ¥Jx-1-124-5-R2

beog., Operator : 3¥S5TEM Geg. Line @ 13
bAeg. Inmstrument : 1Z60HPLC-VUL Location : Wial 71
Injection Date : 5/5/2018 12:04:15 AM Inj : 1
Inj Wolume : 3.000 pl
Acg, HMethod t EVDATANYIRNYIX-1-124-0504FIx-1-124 2018-05-04 16-21-44\WWD-AD(1-2)-27-
3-1ML-3UL-Z210NM-60MIN. M
Last changed t 57472018 4:21:45 PM by SYSTEM

Analysiz Method @ EVDATANVIXNYJIX-1-124-050¥ Jx-1-124 2018-05-04 16-21-4VWND-AD(1-2)-97-
F-1ML-3UL-210NM-60MIN. M | 3equence Method)

Lazt changed 1 5/5/2018 9:41:31 AM by STSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W avel engthe 210 nm (EADATAR L D 1-124—&504\‘(6— 1-124 20180504 16-21-9P071- 1301 .00
mal |
Boc<
N
200 E. @
]
Y o
i
500
400
200
0 - J“_T . T " T — =
u] z 4 =] a 0 12 14 hl=] min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
F3ignal 1l: VWDl &, Wavelength=:210 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [will*=] [T ] %
il et el |—=====——= | === |-======- |
1 12Z.676 EB 0.2957 1.39566e4 726.12280 49,9505
2 13.89% EB 0.3207 1.40143e4 670.91%998 50,0495
Totals : 2.80009e4 1397.04279
**% End of Report ##%
1260HPLC-VWD 57572018 9:4l:36 AM SYSTEHM Page 1 of 1
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HPLC-20-cat

Data File E:\DATANTIMNATIN-1-124-05040FJ¥-1-124 2015-05-04 16-21-444072-1401.1
Sample Name: ¥Jx-1-124-5

beog., Operator : 3¥S5TEM Geg. Line @ 14
bAeg. Inmstrument : 1Z60HPLC-VUL Location : Wial 72
Injection Date @ 5/5/2018 1:05:04 AM Inj : 1
Inj Wolume : 3.000 pl
Acg, HMethod t EVDATANYIRNYIX-1-124-0504FIx-1-124 2018-05-04 16-21-44\WWD-AD(1-2)-27-
3-1ML-3UL-Z210NM-60MIN. M
Last changed t 57472018 4:21:45 PM by SYSTEM

Analysiz Method @ EVDATANVIXNYJIX-1-124-050¥ Jx-1-124 2018-05-04 16-21-4VWND-AD(1-2)-97-
F-1ML-3UL-210NM-60MIN. M | 3equence Method)

Lazt changed 1 5/5/20158 9:44:12 AM by STSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W avel engthe 210 nm CEADATARLAN DX 121 2905040 XK - 124 20150504 16-21-49072- 1401 [
mal O
1400 - Boc..
1 ;
1200 4 o
000
200
GO0
<00
200 1
o
[
o
0 T T T T T T = T
u] z 4 =] a 0 12 14 hl=] min
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
F3ignal 1l: VWDl &, Wavelength=:210 nn
Peak RetTime Type Width Area Height Area
# [min] [min] [will*=] [T ] %
il et el |—=====——= | === |-======- |
1 12,484 W 0.2974 2.225944e4 1153.93469 97,4783
2 13.72% VB 0.331% 576.73510 25.98991 2. 5217
Totals : 2.28711e4  1179.92450
**% End of Report ##%
1260HPLC-VWD 57572018 9:44:17 AM SYSTEHM Page 1 of 1
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HPLC-2p-rac

Data File D:3DATAYLYHYLYH-3-558%LYH-3-558 2018-10-18 20-39-104%023-0801.D
Sample Name: ¥Jx-1-207

Acg. Operator H Seqg. Line : g
Acg. Instrument : Instrument 1 Location @ Vial 23
Injection Date : 1071972015 2:20:44 AM Inj : 1
Injy Volume : 3.000 nl
Acg. Method : D:ZDATAN LYHYLYH-3-558\LYH-3-558 Z018-10-18 20-39-10°\VUWD-AD(1-2)-95-5-1ML-
SUL-210NM-40MIN. M
Last changed r 6/20/2018 10:03:06 PM
Analysis Method : D:\METHOD.CZV\DAD-0D (1-2)-95-2-1ML-3UL-ALL-7OMIN.M
Last changed T 241972019 §:56:19 PM

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

VIO A, Wavdength=2 10 nm (O0AT AL THWL TH-3-558 L TH- 5558 Z018-10-15 Z0-30- 100250501 09
mAkl 7] O
Boc
1750 N
1500 F
1240 —
-
o~
o
2
1000 - =
740
£00 <
280 4
D 1 1
T T T T T T
0 2 4 g g 10 12
Sorted By H Gigmal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=210 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [md1T] k]
=== |====]=====-- | -======—-- | === | === |
1 9.271 EE 0.2138 1.54250ed 1091.92212 50.3644
Z 1l.108 BV 0.2509 1.52Z015e4 919,54590 49,8358
Totals : 3.0626%9e4  2011.485802
Instrument 2 2/19/2019 8:58:21 FM Page 1 of 2
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HPLC-2p-cat

Data File D:3\DATAY TANG JIAKINY ¥IX-2-34-23VIX-2-34-2 2018-12-04 09-36-404081-0Z01.D
Sample Name: VJx-Z-34-2

Acg. Operator H Seqg. Line : 2
Acg. Instrument : Instrument 1 Location @ Vial 81
Injection Date @ 12/4/2015 9:54:40 AM Inj : 1
Injy Volume : 3.000 nl
Acg. Method : DiZDATAN TANG JIAKINY ¥IK-2-34-2\TIx-2-34-2 2018-12-04 09-36-40\VIWD-&AD (1-2) -
95-5-1ML-3UL-Z10MM- 1 SHIN. 1T
Last changed t 117972018 9:03:20 PM
Analysis Method : D:\METHOD.CZV\DAD-0D (1-2)-95-2-1ML-3UL-ALL-7OMIN.M
Last changed T 241972019 §:38:27 PH

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

VIO A, Wavdength=2 10 nm (D70 T 2Ry AHG JUS T T - ad 2 T - 2-5d-2 Z0718-12- 09 09 -36-a0 05 1-0207 09
mAkl 7]
O
1400 Boc .
N
1200 |
F
1000 | _
F
L=
200 —
600
400
200 +
=
o L L
T T T T T T
0 2 4 g g 10 12
Sorted By H Gigmal
Multiplier H 1.0000
Dilution H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: VWDl A, Wavelength=210 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [md1T] k]
=== |====]=====-- | -======—-- | === | === |
1 9.481 BV 0.2135 1.21799e4 569.22742 95,2854
Z 1ll1.324 BV 0.2544 @&0Z.64343 35.61063 44,7148
Totals : 1.27826e4 o04.33804
Instrument 2 2/19/2019 8:38:33 FM Page 1 of 2
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HPLC-2g-rac

Data File D:3DATAYGO...NG\GYQB-INDOLEYGYQE-180723-TRI-RAC-1 2018-07-23 14-42-134041-4501.D
Sample Name: ¥Jx-1-167-1-Rac

Acg. Operator
Acdg. Instrument :
Injection Date

Acdg. Method
Lazt changed H
Analysis Method :

Last changed

Additional Info :

Seqg. Line : 48
Instcrument 2 Location @ Vial 41
7/24/2018 B:58:33 M Inj : 1
Injy Volume : 3.000 nl

“DAD-0J(1-6)-99-1-1ML-3UL-ALL-Z5MIN. 1

6/26/20158 9:40:45 FPM

D METHODY LSL,DAD-0J (1-6)-99-1-0, SML-5UL-ALL -60MIN. M
8/19/2018 4:35:38 PH

(modified after loading)

Feak (s) manually integrated

¢ DoWDATAN GUAN YUQINGY GYQE-INDOLES GYQE-180723-TRI-FAC-1 2015-07-23 14-42-13

TADT T, Sig=210

& Fef off (O AOAT A 0. G YO B-THO0 LEWS TUB- 130725 TRI-RAL-1 Z078-07-23 14-42-13041-9501 009
mAkl 7| O
1000 |
o
200 - S
g r-
=
)
600 —
400
200 4
[ R [ L |
o T T T T T T T T
0 2 4 [ 8 10 12 14 16 mirg
Sorted By Gigmal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl C, 3ig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [md1T] k]
=== |====]=====-- | -======—-- | === | === |
1 12.852Z EE 0.2405 1.15597e4 731.00653 49,5948
Z 14.377 BE 0.2782 1.16085e4 635.26692 50.1054
Totals : Z2.31682ed4 1369.27545
Instrument 2 5/19/2015 4:38:56 FM Page 1 of 2
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HPLC-2g-cat

Data File D:3ZDATAYGO...NG\GYQB-INDOLEYGYQE-180723-TRI-RAC-1 2018-07-23 14-4z2-134042-4901.D
Sample Name: ¥Jx-1-167-1

Acg. Operator

Acdg. Instrument :

Injection Date

Acdg. Method

Lazt changed

Analysis Method :

Last changed

Additional Info :

Seqg. Line : 49
Instcrument 2 Location @ Vial 42
772472018 9:24:30 PM Inj : 1

Injy Volume : 3.000 nl

¢ DoWDATAN GUAN YUQINGY GYQE-INDOLES GYQE-180723-TRI-FAC-1 2015-07-23 14-42-13

“DAD-0J(1-6)-99-1-1ML-3UL-ALL-Z5MIN. 1

6/26/20158 9:40:45 FPM

D METHODY LSL,DAD-0J (1-6)-99-1-0, SML-5UL-ALL -60MIN. M
8/19/2018 4:35:38 PH

(modified after loading)

Feak (s) manually integrated

OAOT T, Sig=210 & Ref=off (00581405 05 T0B-THO0 LEWG TUB- 1507 25-T RI-RAL-1 2018-07-23 18-42-15042-9001 .00
mAkl 7|
1000 |
w
5
200 4 S
600 —
400
200 4
~
&
o
il I e /\
0 4 g g 10 1 14 1 i
Sorted By Gigmal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl C, 3ig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*=] [md1T] k]
=== |====]=====-- | -======—-- | === | === |
1 12.877 EE 0.2210 700.63464 458, 35484 4.6716
Z l4.278 EBE 0.2823 1.42971ed 771.15277 95.32584
Totals : 1.499%7e4 519.50761
Instrument 2 5/19/2015 4:35:35 FM Page 1 of 2
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HPLC-2r-rac

Data File E:\DATANLYHYLYH-3-464% LYH-3-464 2015-05-08 17-35-18%054-3301.D
Sample Name: ¥Jx-1-124-19-R2

beog., Operator
hecg. Instrument :
Injection Date

Acg. Method

Last changed
Analysis Method

Last changed

Additional Info

ST3TEM
1Z60HPLC-VID

57972018 10:38:51 AM

-3UL-Z10NM-60MIN. M

Geg. Line :
Location :
Inj

Inj Volune

5/8/2015 10:25:53 FM by SYSTEN

E:\DATA\LYH,LYH-3-464,LYH-3-464 Z018-05-08 17-35-18\VWD-AD(l-2)-95-0.

=30L-210MM-60MIN. M (Aequence Method
57972018 2:55:06 PM by AY3TEM
[modified after loading)
Peak (5] manually integrated

33

vial 54
1

3.000 ul

 E:\DATANLYHVLVH-3-464%LYH-3-464 Z015-05-08 17-35-18\VWD-4D (1-2)-95-0.5HL

5HL

mAl

780

1500 H

12580

1000 4

TE0 H

500

280 1

0]

WD AW awelength= 210 nm (EADATA YHILYH-2-a5<0H -2 464 20150502 17 -35-13'054- 2301 0

22767

26359

25

min

Sorted By
Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTD=

F3ignal 1l: VWDl &, Wavelength=:210 nn

Peak RetTime Type
# [min]

1 ZZ.767 BB
2 Z5.358 BV

Width Area
[win] [wdlT*s=]

0.4843 3.39700e4
0.5060 3.40715ed

6. 804134

109353.96716 49,9255
1054.3682% 50,0745

2145.33545

**% End of Report ##%

1Z60HPLC-VWD 57972018 Z:59:56 PM 3YV3TEM
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HPLC-2r-cat

Data File E:\DATAWLVH\LYH-3-464, LYH-3-464 2015-05-08 17-35-158%055-3401.D

Sample Name: ¥Jx-1-124-19

beog., Operator : 3¥S5TEM

bAeg. Inmstrument : 1Z60HPLC-VUL
Injection Date : 5/9/2018 11:39:45 AM

Acg. Method

Last changed

Geg. Line :
Location :
Inj

Inj Volune

34

vial 55
1

3.000 ul

 E:\DATANLYHVLVH-3-464%LYH-3-464 Z015-05-08 17-35-18\VWD-4D (1-2)-95-0.5HL
-30L-Z10NM-&0MIN. M
5/8/2015 10:25:53 FM by SYSTEN

Analysis Method : E:\DATANLYHA\LYH-3-464\LYH-3-464 2015-05-08 17-35-18,VWD-AD (1-2)-95-0.5ML
=30L-210MM-60MIN. M (Aequence Method

Last changed

[modified after loading)

Additional Info : Peak(s) manually integrated

5/9/2018 3:01:14 PM by SYSTEM

WD A, W avelengthe 210 nm (EADATALYHILvH-3-96<R 0 vH -3 464 20150508 17-25-18'055-3401 [
mall
0]
1200
@)
000 @
F
o

200

500

400

200 i

&
,3 . AN
T T T T T
u] 5 10 15 20 25 min
Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1. 0000

Do not use Multiplier & Dilution Factor with ISTD=

F3ignal 1l: VWDl &, Wavelength=:210 nn

Peak RetTime Type Width
# [min] [min]

1 ZZ.7958 BB 0.4757
Z Z5.352 BB 0.4520

Area
[wdlT*s=]

Z.66637e4
3221.97681

Z2.99057e4

G72.87067 69,2262
101.585834 10,7738

974.45901

**% End of Report ##%

1260HPLC-VIID 3/9/2018 3:01:32

PN SYSTEH
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