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I. General Remarks

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 without
further purification. Anhydrous solvents were purchased from Sigma-Aldrich and transferred by
syringe. *H NMR, 3C NMR and P NMR spectra were recorded on a Bruker ADVANCE II1 (400
MHz) spectrometer with CDClz as the solvent and tetramethylsilane (TMS) as the internal
standard. Chemical shifts are reported in parts per million (ppm, & scale) downfield from TMS at
0.00 ppm and referenced to the CDCl; at 7.26 ppm (for *H NMR) or 77.0 ppm (for
euteriochloroform). Data are reported as: multiplicity (s = singlet, d = doublet, t = triplet, q =
quartet, m = multiplet), coupling constant in hertz (Hz) and signal area integration in natural
numbers. 3C NMR and 3P NMR analyses were run with decoupling. Enantiomeric excess values
were determined by Daicel chiral column on an Agilent 1260 Series HPLC instrument. Optical

rotations [a]p were measured on a PERKIN ELMER polarimeter 343 instrument.

I1. General procedure for the synthesis of compounds land 3

General Procedure for (E)-3,5-dimethyl-1-(3-butanonyl)pyrazoles:

HNN o

COOH  SOCl,, DMF @ J\/IL
Jl/\ R = N/N\
R \Q)

toluene EtzN, DCM

To a solution of the carboxylic acid ™ in toluene at room temperature under N, was added
dropwise of SOCI, (200 mmol) followed by a catalytic amount of dry DMF. The reaction was
allowed to stir at 80 °Cfor 2h. Toluene and excess sulfoxide chloride was removed by distillation
and the result acid chloride was used immediately without further purification. To a solution of
acid chloride in DCM, pryzole (22 mmol) and EtsN (40 mmol) were added to the solution at 0 °C.
After stirring at room temperature for 1 h, the reaction mixture was poured into water and
extracted with dichloromethane. The combined extracts were washed with brine, dried with
magnesium sulfate, and evaporated in vacuo. The residue was purified by FC (silica gel,

petroleum ether/ethyl acetate = 20:1) to provide pure (E)-p-arylbut-2-enoic pyrazolamide.



General Procedure for (E)-p-substituted methacrylic pyrazolamide:

HN—N O
COOH \
_ SOCl,, DMF /&)\ R/ﬁ)J\N/N\
R toluene Et;N, DCM )Q)/

To a solution of the carboxylic acid [ in toluene at rt under an atmosphere of N, was added
dropwise of SOCI, (200 mmol) followed by a catalytic amount of dry DMF. The reaction was
allowed to stir at 80 °C for 2h. Toluene and excess sulfoxide chloride was removed by distillation
and the result acid chloride was used immediately without further purification. To a solution of
acid chloride in DCM, pryzole (22 mmol) and EtsN (40 mmol)were added to the solution at 0°C.
After stirring at room temperature for 1 h, the reaction mixture was poured into water and
extracted with dichloromethane. The combined extracts were washed with brine, dried with
magnesium sulfate, and evaporated in vacuo. The residue was purified by FC(silicagel, petroleum

ether/ethyl acetate = 20:1) to provide analytically (E)-p-substituted methacrylic pyrazolamide.

(E)-3-phenyl-1-(1H-pyrazol-1-yl)but-2-en-1-one la

o]
D
N\
Light yellow solid; yield: 80%; 'H NMR (400 MHz, CDCls) § = 8.38 (s, 1H), 7.73 (s, 1H),
7.62-7.60 (m, 3H), 7.42-7.41 (m, 3H), 6.47-6.46 (m, 1H), 2.74 (s, 3H); *C NMR (101 MHz,
CDCl3) 6 = 163.3, 160.5, 143.4, 142.2, 129.7, 128.6, 128.5, 126.7, 114.8, 109.4, 19.0; ESI-HRMS

Calculated for C13H13N20*([M+H]*): 213.1022, found 213.1018.

(2)-3-phenyl-1-(1H-pyrazol-1-yl)but-2-en-1-one 1a-1

@ﬁ
N

N\

Yellow oil; yield: 10%; *H NMR (400 MHz, CDCls) § = 8.13 (s, 1H), 7.66 (s, 1H), 7.33-7.27

(m, 3H), 7.21-7.18 (m, 3H), 6.33 (s, 1H), 2.27(s, 3H).

1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-phenylbut-3-en-1-one 1a-2



Yellow oil; yield: 10%; *H NMR (400 MHz, CDCls) & = 7.50-7.48 (m, 2H), 7.35-7.29 (m, 3H),

5.97 (s, 1H), 5.63 (s, 1H), 5.26 (s, 1H), 4.37 (s, 2H), 2.49 (s, 3H), 2.27 (s, 3H).

(E)-1-(1H-pyrazol-1-yl)-3-p-tolylbut-2-en-1-one 1b

(e}
0
White solid; yield: 70%; 'H NMR (400 MHz, CDCls) § = 8.38 (d, J = 4.0 Hz, 1H), 7.73 (s,
1H), 7.61 (s, 1H), 7.54 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 8.0 Hz, 2H), 6.46-6.45 (m, 1H), 2.72 (s,
3H), 2.39 (s, 3H); 13C NMR (101 MHz, CDCls) & = 163.3, 160.5, 143.3, 140.1, 139.2, 129.3,
128.5, 126.6, 113.8, 109.3, 21.3, 18.8; ESI-HRMS Calculated for C14H1sN20*([M+H]*): 227.1179,

found 227.1175.

(E)-1-(1H-pyrazol-1-yl)-3-m-tolylbut-2-en-1-one 1c

O

0

Colorless oil; yield: 80%; 'H NMR (400 MHz, CDCl3) 6 = 8.38 (s, 1H), 7.73 (s, 1H), 7.59 (s,
1H), 7.42 (m, 2H), 7.30-7.23 (m, 2H), 6.46-6.45 (m, 1H), 2.72 (s, 3H), 2.41 (s, 3H); 3C NMR
(101 MHz, CDCls) 6 = 163.3, 160.9, 143.3, 142.2, 138.3, 130.5, 128.5, 127.3, 123.8, 114.5, 109 4,

21.5,19.1; ESI-HRMS Calculated for C14H1sN2O*([M+H]*): 227.1179, found 227.1175.

(E)-3-(4-methoxyphenyl)-1-(1H-pyrazol-1-yl)but-2-en-1-one 1d

O
X N,N
o Q)\)L o

Colorless solid; yield: 80%; *H NMR (400 MHz, CDCls) 6 =8.38 (d, J = 4.0 Hz, 1H), 7.72 (s,
1H), 7.63-7.59 (m, 3H), 6.93 (d, J = 8.0 Hz, 2H), 6.46-6.45 (m, 1H), 3.85 (s, 3H), 2.73 (s, 3H); 3C
NMR (101 MHz, CDCl3) 6 = 163.4, 161.1, 160.0, 143.2, 134.2, 128.5, 128.2, 114.0, 112.7, 109.2,

55.4, 18.6; ESI-HRMS Calculated for C14H1sN202*([M+H]*): 243.1128, found 243.1125.
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(E)-3-(3-methoxyphenyl)-1-(1H-pyrazol-1-yl)but-2-en-1-one 1e

O
>

White solid; yield: 72%; 'H NMR (400 MHz, CDCls) § = 8.38 (s, 1H), 7.73 (s, 1H), 7.60 (s,

-

1H), 7.33 (t, J = 8.0 Hz, 1H), 7.21 (d, J = 8.0 Hz, 1H), 7.12 (s, 1H), 6.95 (d, J = 8.0 Hz, 1H), 6.46
(s, 1H), 3.86 (s, 3H), 2.72 (s, 3H); *C NMR (101 MHz, CDCls) & = 163.2, 160.4, 159.7, 143.7,
143.4, 129.6, 128.5, 119.2, 115.0, 114.9, 112.5, 109.4, 55.4, 19.1;ESI-HRMS Calculated for

C14H1sN202*([M+H]*): 243.1128, found 243.1124.

(E)-3-(4-chlorophenyl)-1-(1H-pyrazol-1-yl)but-2-en-1-one 1f

(o]
N N,N\
C. Q)\)Lg

White solid; yield: 72%; H NMR (400 MHz, CDCls) 5 = 8.38 (d, J = 4.0 Hz, 1H), 7.74 (s,
1H), 7.59-7.55 (m, 3H), 7.39 (d, J = 8.0 Hz, 2H), 6.48-6.47 (m, 1H), 2.71 (s, 3H); 13C NMR (101
MHz, CDCls) & = 163.1, 158.9, 143.5, 140.5, 135.8, 128.8, 128.6, 128.0, 115.1, 109.6, 18.8;

ESI-HRMS Calculated for C13H12N,OCI*([M+H]*): 247.0633, found 247.0630.

(E)-3-(3-chlorophenyl)-1-(1H-pyrazol-1-yl)but-2-en-1-one 1g

(@]

White solid; yield: 51%; 'H NMR (400 MHz, CDCls) § = 8.38 (d, J = 4.0Hz, 1H), 7.74 (s,

Cl

1H), 7.58-7.57 (m, 2H), 7.50-7.47 (m, 1H), 7.39-7.33 (m, 2H), 6.48-6.47 (m, 1H), 2.70 (s, 3H);
13C NMR (101 MHz, CDCls) & = 163.0, 158.6, 144.0, 143.5, 129.9, 129.6, 128.6, 126.8, 124.8,
115.8, 109.6, 18.9; ESI-HRMS Calculated for Ci3Hi2NOCI*([M+H]*): 247.0633, found

247.0630.

(E)-3-(4-fluorophenyl)-1-(1H-pyrazol-1-yl)but-2-en-1-one 1h



(@]
| .

White solid; yield: 47%; 'H NMR (400 MHz, CDCls) § = 8.38 (d, J = 4.0 Hz, 1H), 7.74 (s,
1H), 7.62-7.57 (m, 3H), 7.13-7.09 (M, 2H), 6.47 (s, 1H), 2.72 (s, 3H); 3C NMR (101 MHz,
CDCls) § =163.7 (d, J = 249.0 Hz), 163.1, 159.1, 143.4, 138.1 (d, J = 3.0 Hz), 128.7, 128.6 (d, J =
40 Hz), 1156 (d, J = 220 Hz), 1146, 1095 18.9; ESI-HRMS Calculated for

C13H12N2OF ([M+H]%): 213.0928, found 213.0925.

(E)-3-(4-isobutylphenyl)-1-(1H-pyrazol-1-yl)but-2-en-1-one 1i

Dark yellow oil; yield: 47%; *H NMR (400 MHz, CDCls) § = 8.39-8.38 (m, 1H), 7.73 (s,
1H), 7.62 (s, 1H), 7.56 (d, J = 4.0 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 6.46 (s, 1H), 2.74 (s, 3H),
2.51 (d, J = 8.0 Hz, 2H), 1.94-1.84 (m, 1H), 0.92 (d, J = 8.0 Hz, 6H); *C NMR (101 MHz, CDCls)
6 = 163.3, 160.7, 143.9, 143.3, 139.4, 129.4, 128.5, 126.5, 113.8, 109.3, 45.2, 30.2, 22.4, 18.8;

ESI-HRMS Calculated for C17H2:N20*([M+H]*): 269.1548, found 269.1641.

(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-phenylprop-2-en-1-one 3a

Colorless solid; yield: 75%; 'H NMR (400 MHz, CDCls) § =7.48-7.46 (m, 2H), 7.40 (t, J =
8.0 Hz, 2H), 7.34-7.31 (m, 2H), 6.02 (s, 1H), 2.57 (s, 3H), 2.30 (s, 3H), 2.25 (s, 3H); *C NMR
(101 MHz, CDCls) § = 171.2, 151.7, 144.6, 139.9, 135.8, 131.8, 129.8, 128.3, 110.7, 16.4, 14.1,

13.9;ESI-HRMS Calculated for C1sH17N2O*([M+H]*): 241.1335, found 241.1328.
(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-m-tolylprop-2-en-1-one 3e

Colorless oil; yield: 70%; *H NMR (400 MHz, CDCls) 6 = 7.30-7.27 (m, 4H), 7.14 (d, J =

8.0 Hz), 6.02 (s, 1H), 2.56 (s, 3H), 2.38 (s, 3H), 2.29 (s, 3H), 2.25 (s, 3H);3C NMR (101 MHz,
6



CDCl3) 6 =171.2, 151.7, 144.6, 140.3, 137.9, 135.7, 131.6, 130.6, 129.1, 128.2, 126.9, 110.7, 31.0,
215, 16.4, 14.1, 13.9; ESI-HRMS Calculated for CisHigN2O*([M+H]): 255.1492, found

255.1486.

(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-p-tolylprop-2-en-1-one 3f

Colorless solid; yield: 75%; *H NMR (400 MHz, CDCls) & = 7.37 (d, J = 8.0 Hz, 2H), 7.21
(d, J = 8.0 Hz, 2H), 6.01 (s, 1H), 2.56 (s, 3H), 2.37 (s, 3H), 2.29 (s, 3H), 2.25 (s, 3H); 13C NMR
(101 MHz, CDCls) 6 = 171.3, 151.6, 144.6, 140.4, 138.5, 132.9, 130.8, 129.9, 129.1, 110.6, 21.4,

16.4, 14.1, 13.9;ESI-HRMS Calculated for C1sH1oN,0*([M+H]"): 255.1492, found 255.1484.

(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(3-methoxyphenyl)-2-methylprop-2-en-1-one 3g

Colorless oil, yield: 66%; *H NMR (400 MHz, CDCls) § = 7.34-7.27 (m, 2H), 7.06 (d, J =
8.0 Hz, 1H), 7.00 (s, 1H), 6.88 (d, J = 8.0 Hz, 1H), 6.02 (s, 1H), 3.83 (s, 3H), 2.57 (s, 3H), 2.29 (s,
3H), 2.25 (s, 3H); 3C NMR (101 MHz, CDCls) § = 171.1, 159.4, 151.8, 144.6, 139.7, 137.1,
132.2, 129.3, 122.3, 115.1, 114.0, 110.8, 55.3, 16.4, 14.1, 13.9; ESI-HRMS Calculated for

C16H19N202*([M+H]*): 271.1441, found 271.1434.

(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(4-methoxyphenyl)-2-methylprop-2-en-1-one 3h

0
NN
- P
Colorless solid; yield: 70%; *H NMR (400 MHz, CDCls) § = 7.45 (d, J = 8.0 Hz, 2H), 7.31
(s, 1H), 6.93 (d, J = 8.0 Hz, 2H), 6.01 (s, 1H), 3.84 (s, 3H), 2.55 (s, 3H), 2.30 (s, 3H), 2.25 (s, 3H);
13C NMR (101 MHz, CDCls) & = 171.3, 159.7, 151.5, 144.5, 140.5, 131.7, 129.4, 128.4, 113.8,
110.5, 55.3, 16.4, 14.0, 13.9; ESI-HRMS Calculated for C1sH1oN202*([M+H]*): 271.1441, found

271.1434.



(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(4-fluorophenyl)-2-methylprop-2-en-1-one 3i

F

White solid; yield: 54%; ‘H NMR (400 MHz, CDCls) & = 7.47-7.44 (m, 2 H), 7.27 (s, 1H),
7.12-7.07 (m, 2H), 6.02 (s, 1H), 2.57 (s, 3H), 2.28 (s, 3H), 2.25 (s, 3H); *C NMR (101 MHz,
CDCls) § = 171.0, 162.5 (d, J = 248.0 Hz), 151.8, 144.7, 138.6, 131.7, 131.6, 115.5, 115.3, 110.8,

16.3, 14.1, 13.9; ESI-HRMS Calculated for CisH1sN20F*([M+H]*): 259.1241, found 259.1236.

(E)-3-(4-chlorophenyl)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methylprop-2-en-1-one 3j

Cl

White solid; yield: 54%; 'H NMR (400 MHz, CDCls) § = 7.41-7.35 (m, 4H), 7.25-7.24 (m,
1H), 6.02 (s, 1H), 2.57 (s, 3H), 2.27 (s, 3H), 2.25 (s, 3H); *C NMR (101 MHz, CDCls) & = 170.1,
151.9, 144.7, 138.2, 134.19, 134.15, 132.6, 131.1, 128.6, 110.9, 16.4, 14.1, 13.9; ESI-HRMS

Calculated for C15sH16N2OCI* ([M+H]*): 275.0946, found 275.0939.

(E)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(furan-2-yl)-2-methylprop-2-en-1-one 3k

(0}

Dark yellow solid; yield: 30%; *H NMR (400 MHz, CDCls3) § = 7.55 (d, J = 4.0 Hz, 1H);
7.23 (s, 1H), 6.65 (d, J = 4.0 Hz, 1H); 6.52-6.50(m, 1H), 6.02 (s, 1H), 2.54 (s, 3H), 2.35 (s, 3H),
2.25 (s, 3H); 3C NMR (101 MHz, CDCl3) & = 170.6, 151.8, 151.5, 144.6, 144.1, 128.5, 127.9,
115.1, 112.2, 110.6, 16.4, 14.0, 13.9; ESI-HRMS Calculated for C13H1sN202*([M+H]*): 231.1128,

found 231.1123.

(E)-3-cyclohexyl-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methylprop-2-en-1-one 3|

(@]
Colorless oil; yield: 10%; *H NMR (400 MHz, CDCl3) 6 = 5.99 (s, 1H), 5.52 (d, J = 8.0 Hz,

1H), 2.58 (s, 3H), 2.24 (s, 3H), 2.04 (s, 3H), 1.70-1.02 (m, 11H).
8



1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-phenylbut-2-en-1-one 3m

Yellow oil; yield: 45%; 'H NMR (400 MHz, CDCls3) & = 7.40-7.36 (m, 2H), 7.32-7.26 (m, 3H),

6.00 (s, 1H), 2.61 (s, 3H), 2.25 (s, 3H), 1.96 (s, 3H), 1.91 (s, 3H).

I11. General procedure for asymmetric hydrogenation of compounds 1

and 3

General procedure for asymmetric hydrogenation of compound 1

In the nitrogen-filled glovebox,a solution of L3 (1.1 eqv.) and Rh(COD).BF4 (4.9 mg, 0.006
mmol) in 1.2 mL anhydrous EtOH / CH.Cl; (5:1 v/v) was stirred at room temperature for 30 min.
0.4 mL (for substrates 1) of the resulting solution was transferred by syringeinto a vial charged
with 1 (0.1 mmol) in 0.6 mL anhydrous EtOH/CHCl (5:1 v/v). The vials were transferred to an
autoclave, which was then charged with 50atm of H, and stirred at room temperature for 24 h. The
hydrogen gas was released slowly and the solution was concentrated and passed through a short
column of silica gel to remove the metal complex. The product was analyzed by NMR
spectroscopy for conversion and chiral HPLC for ee values. The absolute configuration was
assigned by comparison of the corresponding chiral carboxylic acid with the [a]p? that reported in

the literature.l3

General procedure for asymmetric hydrogenation of compound 3

In the nitrogen-filled glovebox,a solution of L3 (1.1 eqv.) and Rh(NBD).BF4 (4.9 mg, 0.006
mmol) in 1.2 mL anhydrous CH2Cl, was stirred at room temperature for 30 min. 0.2 mL (for
substrates 3) of the resulting solution was transferred by syringeinto a vial charged with 3 (0.1
mmol) in 0.8 mL anhydrous CH2Cl,. The vials were transferred to an autoclave, which was then
charged with 50atm of H, and stirred at room temperature for 12 h. The hydrogen gas was
released slowly and the solution was concentrated and passed through a short column of silica gel

to remove the metal complex. The product was analyzed by NMR spectroscopy for conversion

9



and chiral HPLC for ee values. The absolute configuration was assigned by comparison of the

corresponding chiral carboxylic acid with the [a]p?° that reported in the literature.]

(R)-3-phenyl-1-(1H-pyrazol-1-yl)butan-1-one 2a

: 0

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 20.1 mg, 94%
yield; 96% ee; [a]p® = 5.25 (¢ = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 16.77 min (major), 18.71 min (minor). *H NMR (400 MHz, CDCl3) & = 8.21 (d, J = 4.0 Hz, 1H),
7.70 (s, 1H), 7.30-7.20 (m, 5H), 6.42 (s, 1H), 3.53-3.47 (m, 1H), 3.43-3.38 (m, 1H), 1.38 (d, J =
4.0 Hz, 3H); 3*C NMR (101 MHz, CDCls) § = 170.9, 145.6, 143.9, 128.6, 128.3, 126.9, 126.5,
109.6, 42.1, 35.9, 22.1; ESI-HRMS Calculated for CisHisN.O*([M+H]*): 215.1176; found

215.1179.

(R)-1-(1H-pyrazol-1-yl)-3-p-tolylbutan-1-one 2b

: 0
_ N
)

The title compound was purified by flash silica gel chromatography to afford the product.
The eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 21.7
mg, 95% yield; 92% ee; [a]p® = 2.00 (c = 0.4, CHCIs); The enantiomeric excess was determinedby
HPLC on Chiralpak OJ-H column, hexane: isopropanol = 90:10; flow rate = 0.6 mL/min; UVdetection
at 240 nm; tr= 20.93 min (minor), 22.02 min (major). *H NMR (400 MHz, CDCls) 6 = 8.22 (d, J =
4.0 Hz, 1H), 7.70 (s, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.11(d, J = 8.0 Hz, 2H), 6.42 (d, J = 4.0 Hz,
1H), 3.51-3.45(m, 2H), 3.41-3.34 (m, 1H), 2.31 (s, 3H), 1.35 (d, J = 8.0 Hz, 3H);3C NMR (101
MHz, CDCl3) 6 = 170.9, 143.9, 142.6, 136.0, 129.2, 128.3, 126.8, 109.6, 42.1, 35.5, 22.3, 21.1;

ESI-HRMS Calculated for C14H17N20O* ([M+H]*): 229.1331, found 229.1335.

(R)-1-(1H-pyrazol-1-yl)-3-m-tolylbutan-1-one 2c
10



The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 22.1 mg, 97%
yield; 93% ee; [a]p® = 2.00 (c = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 90:10; flow rate = 0.6 mL/min; UVdetection at 240 nm;
tr= 14.73 min (major), 15.74 min (minor). *H NMR (400 MHz, CDCl3) & = 8.23 (d, J = 4.0 Hz, 1H),
7.71 (s, 1H), 7.19-7.17 (m, 1H), 7.10-7.01 (m, 3H), 6.43-6.42 (m,1H), 3.51-3.45 (m, 2H),
3.42-3.38 (m, 1H), 2.33 (s, 3H), 1.36 (d, J = 8.0 Hz, 3H); 1*C NMR (101 MHz, CDCl3) & = 170.9,
145.6, 143.9, 138.1, 128.4, 128.3, 127.7, 127.2, 123.9, 109.6, 42.0, 35.8, 22.2, 21.5; ESI-HRMS

Calculated for C14H17N2O*([M+H]*): 229.1332, found 229.1335.

(R)-3-(4-methoxyphenyl)-1-(1H-pyrazol-1-yl)butan-1-one 2d

= (0]

\ !

(@)

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 22.9 mg, 94%
yield; 93% ee; [a]p?®>= 1.50 (¢ = 0.4, CHCIs); The enantiomeric excess was determinedby HPLC on
Chiralpak AD-H column, hexane: isopropanol = 90:10; flow rate = 0.6 mL/min; UVdetection at 240
nm; tr= 32.97 min (major), 36.70 min (minor). *H NMR (400 MHz, CDCls) § = 8.21 (s, 1H), 7.70 (s,
1H), 7.21 (d, J = 8.0 Hz, 2H), 6.84 (d, J = 8.0 Hz, 2H), 6.42 (d, J = 4.0 Hz, 1H), 3.78 (s, 3H),
3.48-3.43 (m, 2H), 3.39-3.32 (m, 1H), 1.35 (d, J = 8.0 Hz, 3H); 3C NMR (101 MHz, CDCls) § =
170.9, 158.1, 143.9, 137.7, 128.3, 127.8, 113.9, 109.6, 55.2, 42.3, 35.1, 22.3; ESI-HRMS

Calculated for C14H17N2O2* ([M+H]*): 245.1281, found 245.1285.

(R)-3-(3-methoxyphenyl)-1-(1H-pyrazol-1-yl)butan-1-one 2e

? O

The title compound was purified by flash silica gel chromatography to afford the product. The

-

eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 22.7 mg, 93%
11



yield; 94% ee; [a]p® = 4.00 (c = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 90:10; flow rate = 0.6 mL/min; UVdetection at 240 nm;
tr= 22.64 min (major), 26.43 min (minor). *H NMR (400 MHz, CDCls) & = 8.22 (s, 1H), 7.70 (s,
1H), 7.22 (t, J = 8.0 Hz, 1H), 6.90-6.88 (m, 1H), 6.83 (s, 1H), 6.76-6.73 (m, 1H), 6.42 (s, 1H),
3.79 (s, 3H), 3.52-3.47 (m, 2H), 3.41-3.34 (m, 1H), 1.37 (d, J = 4.0 Hz, 3H);**C NMR (101 MHz,
CDCl3) 8 = 170.8, 159.7, 147.3, 143.9, 129.5, 128.3, 119.3, 112.8, 111.6, 109.6, 55.2, 42.0, 35.9,

22.1; ESI-HRMS Calculated for C14H17N,05* ([M+H]*): 245.1279, found 245.1284.

(R)-3-(4-chlorophenyl)-1-(1H-pyrazol-1-yl)butan-1-one 2f

? O

The title compound was purified by flash silica gel chromatography to afford the product. The

Cl

eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 23.9 mg, 96%
yield; 90% ee; [a]p?®>= 5.75 (¢ = 0.4, CHCIs); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 90:10; flow rate = 0.6 mL/min; UVdetection at 240 nm;
tr= 14.08 min (minor), 15.40 min (major). *H NMR (400 MHz, CDCl3) 6 = 8.21 (d, J = 4.0 Hz, 1H),
7.70 (s, 1H), 7.27-7.23 (m, 4H), 6.43 (t, J = 4.0 Hz, 1H), 3.52-3.45 (m, 2H), 3.40-3.33 (m, 1H),
1.36 (d, J = 4.0 Hz, 1H); 3C NMR (101 MHz, CDCls) & = 170.6, 144.0, 132.1, 128.7, 128.28,
128.31, 109.7, 89.7, 41.9, 35.3, 22.1; ESI-HRMS Calculated for CisH14aN2OCI*([M+H]*):

249.0783, found 249.0789.

(R)-3-(3-chlorophenyl)-1-(1H-pyrazol-1-yl)butan-1-one 2g

? O

The title compound was purified by flash silica gel chromatography to afford the product. The

Cl

eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 23.4 mg, 94%
yield; 95% ee; [a]p® = 3.00 (¢ = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 90:10; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 4.73 min (major), 5.29 min (minor). *H NMR (400 MHz, CDCl3) & = 8.13 (s, 1H), 7.62 (s, 1H),

7.19-7.15 (m, 4H), 6.35 (s, 1H), 3.42-3.38 (m, 2H), 3.32-3.25 (m, 1H), 1.28 (d, J = 8.0 Hz, 3H);
12



13C NMR (101 MHz, CDCl3) & = 170.5, 147.7, 144.0, 134.3, 129.8, 128.3, 127.2, 126.7, 125.2,
109.7, 41.8, 35.6, 22.0; ESI-HRMS Calculated for CisH14NOCI*([M+H]*): 249.0783, found

249.07809.

(R)-3-(4-fluorophenyl)-1-(1H-pyrazol-1-yl)butan-1-one 2h

= (@]

The title compound was purified by flash silica gel chromatography to afford the product. The

F

eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 22.0 mg, 95%
yield; 92% ee; [a]p?®= 6.50 (¢ = 0.4, CHCls3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 0.6 mL/min; UVdetection at 240 nm;
tr= 24.63 min (minor), 27.02 min (major). *H NMR (400 MHz, CDCl3) 6 = 8.21 (d, J = 4.0 Hz, 1H),
7.70 (s, 1H), 7.27-7.23 (m, 2H), 6.99 (t, J = 8.0 Hz, 2H), 6.43-6.42 (m, 1H), 3.55-3.45 (m, 2H),
3.39-3.32 (m, 1H), 1.36 (d, J = 8.0 Hz, 3H); *C NMR (101 MHz, CDCl3) § = 170.7, 161.5 (d, J =
242.0 Hz), 144.0, 141.2, 128.2 (d, J = 8.1 Hz), 115.3 (d, J = 21.2 Hz), 109.7, 42.2, 35.2, 22.3;

ESI-HRMS Calculated for C13H14N20F*([M+H]*): 233.1075, found 233.1085.

(R)-3-(4-isobutylphenyl)-1-(1H-pyrazol-1-yl)butan-1-one 2i

: 0

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 25.9 mg, 96%
yield; 89% ee; [a]p® = 3.25 (c = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 95:5; flow rate = 0.6 mL/min; UVdetection at 240 nm;
tr=9.07 min (minor), 10.33 min (major). *H NMR (400 MHz, CDCl3) 6 = 8.26 (d , J = 4.0 Hz, 1H),
7.72 (s, 1H), 7.22 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 6.45-6.44 (m, 1 H), 3.55-3.48 (m,
2H), 3.44-3.37 (m, 1H), 2.46 (d, J = 8.0 Hz, 2H), 1.88-1.84 (m, 1H), 1.40 (d, J = 4.0 Hz, 1H), 0.92
(d, J = 8.0 Hz, 6H); **C NMR (101 MHz, CDCls) § = 171.0, 143.9, 142.8, 139.8, 129.2, 128.3,
126.6, 109.5, 45.1, 42.2, 35.5, 30.2, 22.4, 22.1; ESI-HRMS Calculated for C17H23N20*([M+H]*):

271.1798, found 271.1805.
13



(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-phenylpropan-1-one 4a

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 22.7 mg, 94%
yield; 97% ee; [a]p?® =-26.50 (c = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr=5.28 min (minor), 7.00 min (major). *H NMR (400 MHz, CDCl3) § = 7.29-7.17 (m, 5H), 5.94 (s,
1H), 4.20-4.11 (m, 1H), 3.20-3.15 (m, 1H), 2.73-2.68 (m, 1H), 2.51 (s, 3H), 2.23 (s, 3H), 1.22 (d,
J = 8.0 Hz, 3H); *3C NMR (101 MHz, CDCl3) 8 = 177.0, 151.7, 144.1, 139.6, 129.3, 128.3, 126.2,
111.1, 40.0, 39.4, 16.8, 14.7, 13.9; ESI-HRMS Calculated for CisH1sN2O*([M+H]*): 243.1490,

found 243.1492.

(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-m-tolylpropan-1-one 4e

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1 (V/V). Colorless oil; >99% conversion; 23.8 mg, 93%
yield; 94% ee; [a]p® = -17.75 (c = 0.4, CHCl3); The enantiomeric excess was determinedoy HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 4.65 min (minor), 5.66 min (major). *H NMR (400 MHz, CDCls) § = 7.17-7.14 (m, 1H),
7.04-6.99 (m, 3H), 5.94 (s, 1H), 4.18-4.10 (m, 1H), 3.16-3.11 (m, 1H), 2.69-2.64 (m, 1H), 2.52 (s,
3H), 2.32 (s, 3H), 2.24 (s, 3H), 1.22 (d, J = 4.0 Hz, 3H); 3C NMR (101 MHz, CDCl3) § = 177.1,
151.7, 144.1, 139.4, 137.8, 130.0, 128.1, 126.9, 126.3, 39.9, 39.3, 21.4, 16.8, 14.7, 13.9;

ESI-HRMS Calculated for C16H21N.O*([M+H]*): 257.1642, found 257.1648.

(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methyl-3-p-tolylpropan-1-one 4f

14



o}

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 24.1 mg, 94%
yield; 92% ee; [a]p®® = -24.00 (c = 0.4, CHCIs); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr=5.16 min (minor), 6.91 min (major). *H NMR (400 MHz, CDCls) § = 7.13-7.06 (m, 4H), 5.94 (s,
1H), 4.17-4.08 (m, 1H), 3.16-3.11 (m, 1H), 2.69-2.62 (m, 1H), 2.51 (s, 3H), 2.30 (s, 3H), 2.23 (s,
3H), 1.21 (d, J = 8.0 Hz, 3H); *C NMR (101 MHz, CDCl3) § = 177.1, 151.7, 144.1, 136.4, 135.6,
129.1, 128.9, 111.1, 40.0, 389, 21.1, 16.8, 14.7, 13.9; ESI-HRMS Calculated for

C16H21N20*([M+H]*): 257.1643, found 257.1648.

(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(3-methoxyphenyl)-2-methylpropan-1-one 4g

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 26.1 mg, 96%
yield; 93% ee; [a]p® = -19.75 (c = 0.4, CHCls); The enantiomeric excess was determinedoy HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 6.97 min (minor), 8.69 min (major). *H NMR (400 MHz, CDCls) § = 7.18 (t, J = 8.0 Hz, 1H),
6.83-6.80 (m, 2H), 6.75-6.72 (m, 1H), 5.94 (s, 1H), 4.19-4.11 (m, 1H), 3.78 (s, 3H), 3.18-3.13 (M,
1H), 2.71-2.65 (m, 1H), 2.52 (s, 3H), 2.23 (s, 3H), 1.23 (d, J = 8.0 Hz, 3H); **C NMR (101 MHz,
CDCls) 6 =177.0, 159.5, 151.8, 144.1, 141.2, 129.2, 121.7, 114.8, 111.6, 111.1, 55.1, 39.9, 39.4,

16.9, 14.7, 13.9; ESI-HRMS Calculated for C16H21N202*([M+H]*): 273.1591, found 273.1598.

(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(4-methoxyphenyl)-2-methylpropan-1-one 4h

The title compound was purified by flash silica gel chromatography to afford the product. The

~

eluent was petroleum ether: ethyl acetate = 10:1(V/V). Colorless oil; >99% conversion; 25.0 mg, 92%
15



yield; 91% ee; [a]p?®= -3.50 (c = 0.4, CHCIs); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 8.75 min (minor), 10.14 min (major). *H NMR (400 MHz, CDCls) & = 7.14 (d, J = 8.0 Hz, 2H),
6.81 (d, J = 8.0 Hz, 2H), 5.94 (s, 1H), 4.15-4.06 (m, 1H), 3.77 (s, 3H), 3.13-3.08 (m, 1H),
2.68-2.61 (m, 1H), 2.51 (s, 3H), 2.23 (s, 3H), 1.21 (d, J = 8.0 Hz, 3H); *C NMR (101 MHz,
CDCls) 6 = 177.1, 158.0, 151.7, 144.1, 131.6, 130.2, 113.6, 111.1, 55.2, 40.2, 38.5, 16.8, 14.7,

13.9; ESI-HRMS Calculated for C16H21N20,*([M+H]*): 273.1591, found 273.1598.

(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(4-fluorophenyl)-2-methylpropan-1-one 4i

O

The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1 (V/V). Colorless oil; >99% conversion; 22.7 mg, 94%
yield; 98% ee; [a]p?® = -19.00 (c = 0.4, CHCls); The enantiomeric excess was determinedoy HPLC on
Chiralpak AD-H column, hexane: isopropanol = 99:1; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 4.17 min (minor), 4.57 min (major). *H NMR (400 MHz, CDCls) 6 = 7.23 (d, J = 12.0 Hz, 2H),
7.16 (d, J = 12.0 Hz, 2H), 5.94 (s, 1H), 4.17-4.08 (m, 1H), 3.16-3.11 (m, 1H), 2.71-2.66 (m, 1H),
2.51 (s, 3H), 2.23 (s, 3H), 1.22 (d, J = 8.0 Hz, 3H); *C NMR (101 MHz, CDCl3) 6 = 176.8, 151.8,
144.1, 135.2, 130.6 (d, J = 7.07Hz), 114.8 (d, J = 11.11Hz), 111.2, 40.1, 38.6, 16.9, 14.7, 13.9;

ESI-HRMS Calculated for C1sH1sN2OF*([M+H]*): 261.1393, found 261.1398.

(R)-3-(4-chlorophenyl)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methylpropan-1-one 4j

o]
cl e
The title compound was purified by flash silica gel chromatography to afford the product. The
eluent was petroleum ether: ethyl acetate = 10:1 (V/V). Colorless oil; >99% conversion; 26.8 mg, 97%
yield; 98% ee; [a]p?®>= -22.50 (c = 0.4, CHCI3); The enantiomeric excess was determinedby HPLC on
Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UVdetection at 240 nm;
tr= 5.13 min (minor), 5.69 min (major). 'H NMR (400 MHz, CDCls) § = 7.20-7.16 (m, 2H),

6.96-6.92 (M, 2H), 5.94 (s, 1H), 4.17-4.08 (m, 1H), 3.16-3.11 (m, 1H), 2.71-2.66 (m, 1H), 2.51 (s,
16



3H), 2.23 (s, 3H), 1.22 (d, J = 8.0 Hz, 3H); 13C NMR (101 MHz, CDCls) § = 176.6, 151.9, 144.1,
138.1, 132.0, 130.6, 128.4, 111.3, 39.9, 38.8, 38.7, 17.0, 14.7, 13.9; ESI-HRMS Calculated for

C15H1eN2OCI*([M+H]*): 276.7611, found 276.7612.

(R)-1-(3,5-dimethyl-1H-pyrazol-1-yl)-3-(furan-2-yl)-2-methylpropan-1-one 4k

The title compound was purified by flash silica gel chromatography to afford the product.
The eluent was petroleum ether: ethyl acetate = 10:1 (V/V). Colorless oil; >99% conversion; 22.0
mg, 95% vyield; 99% ee; [a]p® = -7.00 (¢ = 0.4, CHCIs); The enantiomeric excess was
determinedby HPLC on Chiralpak OJ-H column, hexane: isopropanol = 98:2; flow rate = 1.0
mL/min; UVdetection at 240 nm; tg= 5.68 min (minor), 7.44 min (major). *H NMR (400 MHz,
CDCls) 8 = 7.29-7.28 (m, 1H), 6.25-6.24 (m, 1H), 6.03 (m, 1H), 5.96 (s, 1H), 4.24-4.19 (m, 1H),
3.17-3.11 (m, 1H), 2.86-2.81 (m, 1H), 2.53 (s, 3H), 2.24 (s, 3H), 1.27 (d, J = 8.0 Hz, 3H); *C
NMR (101 MHz, CDCls) 6 = 176.6, 153.4, 151.9, 144.2, 141.3, 111.2, 110.1, 106.5, 37.7, 31.5,

17.4,14.7, 13.9; ESI-HRMS Calculated for C13H17N202*([M+H]*): 233.1282, found 233.1285.

(R)-3-cyclohexyl-1-(3,5-dimethyl-1H-pyrazol-1-yl)-2-methylpropan-1-one 4l
o]

The title compound was purified by flash silica gel chromatography to afford 41 (>99%
conversion, 92% vyield). The product 4l was transformed to the corresponding acid by the
procedure 1V, and then the acid was methyl esterified by diazomethane. The enantiomeric excess
(33% ee) of the resulted methyl ester was determined by Supelco’s Beta Dex 120 column
Temperature program: 80 <C, 0.5 <T/min to 150 <C, stay 10 mins, Flow rate = 1.0 mL/min, tr=
55.3 min (major), 56.0 min (minor). 4l: [a]p® = -1.25 (c = 0.4, CHCIs). 'H NMR (400 MHz,
CDCl3) 8 = 5.89 (s, 1H), 2.46 (s, 3H), 2.17 (s, 3H), 1.66-1.59 (m, 8H), 1.26-1.21 (m, 6H), 1.14 (d,

J=8.0Hz, 3H).
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IV. Procedure for the transformation of hydrogenation product 2b

B o H
i NN LIOH/H,0, ~_-COOH
\ _—
Q t-BUOH/H,0, 0 °C /©N
2b 9
ee: 95% yield: 90%

ee: 95%

To the solution of 30 % H,O; (0.05 mL) in water (0.16 mL)/t-BuOH (0.16 mL) was added
LiOH/H20 (6.4 mg, 0.15 mmol) at 0 <C. The reaction mixture was stirred at 0 <C for 5 min, and
(R)-1-(1H-pyrazol-1-yl)-3-p-tolylbutan-1-one 2b (90.6 mg, 0.1 mmol) was added. After
completion monitored by TLC then carefully treated with a saturated aqueous solution of Na;S,03
(0.3 mL) followed by 2 M aqueous solution off HCI (1 mL). The mixture was extracted with
EtOAC (3 x 5 mL), dried over MgSO4, and removed under reduced pressure to give the crude
carboxylic acid product 9.1 White solid; yield: 90%; [a]o?’= -35.0 (¢ = 1.00, CHCl3); *H NMR
(400 MHz, CDCl3) 6 = 7.11 (s, 4 H), 3.26-3.12 (m, 1H), 2.64 (dd, J = 8.0, 16.0 Hz, 1H), 2.55 (dd,
J = 8.0, 16.0 Hz, 1H); ¥C HNMR (101 MHz, CDCls) § = 21.0, 22.0, 35.8, 42.8, 126.6, 129.2,
136.0, 142.5, 178.3. The enantiomeric excess was determined with its diazomethane esterifying
methyl derivative by HPLC on Chiralpak OJ-H column, hexane: isopropanol = 95:5; flow rate =

0.6 mL/min; UVdetection at 210 nm; tg= 15.4 min (major), 16.5 min (minor).
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V. NMR spectra
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V1. HPLC spectra

Data File E:\DATAZLPWLPZOLl50608,LP20150608-4 2015-06-08 15-25-02%033-0201.D
SJanple Name: LP-1-H XTA0XTAN

Acg. Operator

Acg. Instrument :

Injection Date
Acg. Method

Lazt changed

Analysis Method :

Lazt changed

Additional Info

SYSTEM Zeqg. Line : 2
1Z60HPLC-DAD Location : Vial 33
6/8/2015 3:38:08 PH Inj : L

Irj Woluwe : 10,000 pl

¢ E:NDATAWLPAWLPE0150608YLP20150605-4 2015-06-08 15-25-02\DAD-0J(1-6)-95-5-

1ML-10U-ALL 30MIN.M

6/8/2015 3:25:02 PM by SYSTEM

E:WDATAYLPYLP201506058Y LP201L506058-4 2015-06-08 15-25-02\DAD-0J(1-6)-95-5-
1ML-100-ALL  SO0MIN.HM (Seguence Method)

4/23/2016 4:58:458 PM by 3YSTEM

(modified after loading)

Peak is) manually integrated

DADT G, 5ig=240 4 Ref=off (EADATALPWLPZ0 150608 LP 201506084 20150608 15-25-02'033-0201 .0
mal ]
200 4
O
250 ki
= N
= N™N
—
200
(=3 .
] racemic-2a
o
150 4
100
ﬁ:l .
o L
T T T T T T T
15 16 17 15 19 ) 21 =2 min
Area Percent Report
Sorted By Gignal
Multiplier 1.0000
Dilution l.0000

Do not use Multiplier & Dilution Factor with I3TDs

Signal 1: DAD1 G, 5ig=240,4 Ref=off

Peak RetTime Type

# [min]

1 17.114 BV
Z 158.697 VB

Totals

Width Area Height Area
[min] [wdT*s] [ il ] %

0.4141 5904, 73633 2Z19.32%953 50.02564
0.5855 5395.03955 151.41437 49,9716

1.15025e4 370.74390

#%% End of Report **%

1Z260HFPLC-DAD 472372016 4:58:55 PM 3YVSTEM Page 1 of 1
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Data File E:\DATA\LP\LP20150608YLP201506058-4 2015-06-08 15-25-02%043-0401.D
Sample Namwe: LP-1-H 5-1

hecg. Operator

Acg., Instrument :

Injection Date
Acg, Method

Last changed

Analysis Method

Last changed

Additional Info

SYSTEM Seqg. Line : 4
1Z60HPLC-DAD Location : Wial 43
6/8/2015 4:40:05 PM Inj : 1

Inj Wolume : 10.000 pl

: ENDATANLPALPZ0150605%LP201506058-4 2015-06-08 15-25-02%DAD-0T(1-6)-95-5-

1ML-10U-ALL 30OMIN.HM

6/8/2015 3:25:02 PM by AY3TEM

E:\DATAYLPYLP 20150605 LP20150605-4 2015-06-08 15-25-02VDAD-0J(1-6)-95-5-
1ML-100-ALL 30MIN.HM (Sequence Method)

472372016 5:03:45 PM by 5YT5TEM

[modified after loading)

Peak (5] manually integrated

LAl &, Sig=2a90 4 Ref=off (EADATAL PLP 201505020 LF201 506084 2015 0608 15-25-02'043-0401 .[)
mal ]
1750
B : O
1500 4 e R N
[
—
1250
2a
4000
T
00
280
z
P
o
o — T = T T T
15 =] 17 12 19 20 21 min
Area Percent Report
Jorted By Signal
Multiplier 1.0000
Dilution 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1l: DaD1 G, Sig=z40,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %
Bl bt e | === | === |======-- |
1 16,772 BV 0.5462 4.95520e4 1430.23523 95,0728
2 18.708 VB 0.5835 973.71332 25.04895 1.9272
Totals 5.05257e4 1455.25216
**% End of Report *+%%
1260HPLC-DAD 4/23 /2016 5:03:54 PM S3YSTEM Page 1 of 1
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Data File E:\DATAZLPYWLP-3-504LP-3-50-1 (1) 2016-07-06 l6-22-414011-0501.D
Sample Wame: LP-3-50-2

Acg. Operator : AYSTEM Seq. Line : 5
Acg. Instrument : 1Z60HPLC-DAD Location : Vial 11
Injection Date : 7/6/2016 £:01:59 FM Inj : 1
Irnj Woluwe : 10,000 pl
Acg. Method : E:NDATANLPAVLP-3-504LP-3-50-1 (1) 201&6-07-06 1&6-22-41\DAD-0J(1-6)-95-5-
1ML-10U-ALL 30MIN.M
Last changed r 7/6/2016 5:45:47 PM by 5TSTEM

Analysis Method : E:\DATANLPYLP-3-504%LP-3-50-1 (1) 2016-07-06 1l6-22-41%DAD-0J(1-6)-95-5-
1ML-100-ALL  SO0MIN.HM (Seguence Method)

Last chatged t §/23/72016 4:25:07 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl &, Sig=2404 Ref=off (EADATAN PALP-3 800 P-3-80-1 (1) 201507-06 16-22-44014-0501 .0 )

meall
O
— X
o) r\\1§
w] @11 NS

g

20] _ /\
o L .
T T T T T
G 17 12 19 20 gl
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DAD1 G, Sig=240,4 Ref=off

Peak RetTiwe Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e [l |--====---- | === |=====- |
1 17.928 BB 0.32759 T7125.77686 335.52017 34.4243
Z 20.467 BB 0.37558 1.35798e4d 562.30396 65.5757

Totals : Z.07086e4 G97.82413

*#%*% End of Report **%*

LEe0HPLC-VWD &s2372016 4:25:11 PM 3V3TEN Page 1 of 1
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Data File E:\DATANZLPYWLP20O1607314LP20160731 2016-07-31 17-30-124081-0201.D
Sample Wame: LP

Acg. Operator : AYSTEM Seq. Line : 2
Acg. Instrument : 1Z60HPLC-VWWD Location : Vial 81
Injection Date : 7/31/2016 5:34:43 PH Inj : 1
Irj Woluwe : 5.000 pl
Acg. Method : E:NDATANLPVLPZ20160731YLP2016073L 2016-07-31 17-30-12\VWD-0J(1-6) -95-5-0.
GML-5UL-210-60MIN. 1
Last changed 1 773172016 5:30:12 PM by 5Y3TEM

Analysis Method : E:\DATANLPNLP201607314LP20160731 2016-07-31 17-30-12\VWVWD-0J(1-6) -95-5-0.
GML-5UL-210-50MIN.M (Secquence Method)

Last chatged t §/23/72016 4:10:35 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W el an gth=210 nm (EADATAL PP EDTI NP 201680731 2016-07-34 17-30-12034-0201.0)
mal |
(@]
N
2500 N N\
—
2000 4 racmic-2a-2
1500
"
2 e
g M o
o
1000 1 Q v{ﬁ
o
00 4
0 T T T I
12 13 14 15 16
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1l: VWDl A, Wavelength=210 nm
Peak RetTiwe Type Width Area Height Area
# [min] [min] [malT*s] [ malr] %
e [l |--====---- | === |=====- |
1 12.960 MM 0.2322 1.43710e4 1031.45593 50,8932
2 15.3%7 MM 0.2537 1.35665:4 gl4.6052% 49,1068
Totals : 2.82375=4 1846.08122
*#%*% End of Report **%*
1260HPLC-VWD &/23/2016 4:10:42 PM 3V3TEM Page 1 of 1
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Data File E:\DATANZLPYWLP20O1607314LP20160731 2016-07-31 17-30-124081-0201.D
Sample Wame: LP

Acg. Operator : AYSTEM Seq. Line : 2
Acg. Instrument : 1Z60HPLC-VWWD Location : Vial 81
Injection Date : 7/31/2016 5:34:43 PH Inj : 1
Irj Woluwe : 5.000 pl
Acg. Method : E:NDATANLPVLPZ20160731YLP2016073L 2016-07-31 17-30-12\VWD-0J(1-6) -95-5-0.
GML-5UL-210-60MIN. 1
Last changed 1 773172016 5:30:12 PM by 5Y3TEM

Analysis Method : E:\DATANLPNLP201607314LP20160731 2016-07-31 17-30-12\VWVWD-0J(1-6) -95-5-0.
GML-5UL-210-50MIN.M (Secquence Method)

Last chatged 1 §/23/72016 4:05:32 PM by 5SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

WD A, W el an gth=210 nm (EADATAL PP EDTI NP 201680731 2016-07-34 17-30-12034-0201.0)
ML = (@)
1400 z
-N
N7
1200 o —
8
o
10060 - 2a-2
5
2]
w
200 -
G0
00
200
0 L
T T T T T T T T
12.5 13 13.5 14 145 15 16.5 jls]
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1l: VWDl A, Wavelength=210 nm
Peak RetTiwe Type Width Area Height Area
# [min] [min] [malT*s] [ malr] %
e [l |--====---- | === |=====- |
1 12.960 VB 0.2206 1.45%%53e4 1050.40625 53,3239
2 15.387 W 0.2527 1.31254=4 803.13308 46.8761
Totals : 2.81287e4 1853.53931
*#%*% End of Report **%*
1260HPLC-VWD &/23/2016 2:05:35 PM 3V3TEM Page 1 of 1
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Data File E:\DATAVLPWLP-1-HV\LP-1-H -0CH3 2015-12-15 13-07-44%011-0601.D
SJanple Nawme: LP-1-H CH3 RAC

Acg. Operator SYSTEM Zeqg. Line : &
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 11
Injection Date : 12/15/2015 4:44:03 PM Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP-1-HWLP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(1-6)-90-0.6ML
-ALLNM-60MINZO015-3.H
Last changed r 1271572015 2:04: 30 PM by 5YSTEM

Analysis Method : E:\DATANLPVLP-1-HNWLP-1-H -0CH3  2015-12-15 13-07-44\DAD-0T(1-6)-90-0.8ML
-ALLMNM-60MINZ015-3. M (Seguence Method)

Last chatged P 1272272015 11:25:38 AM by 5VATEM
(modified after loading)

Additional Info : Peak(s) manually integrated

LAl G, Sig=240 4 Ref=off (EADATALFALF-1- HWLP-1-H -0CHZ2 2015-12-15 13-07-<49011-0601 .0)
medl
1400

1200

000

mrse
2128
/ 4
(//

s00 racemic-2b

&0

200 1

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with I3TDs

Signal 1: DADL G, 5ig=240,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 20.752 vV 0.35871 2.35091ed 941.29773 49,6589
Z Z21.928 VB 0.4353 2.4136Zed §44.57860 50.3411

Totals : 4, 7945384 1766.17633

#%% End of Report **%

1Z260HPLC-DAD 1272272015 11:25:42 AM 5¥3TEM Page 1 of 1
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Data File E:\DATa\LP\LP-1-H\LP-1-H -0CH® 2015-12-15 13-07-44,012-0701.D
Sample Name: LP-1-H -CH3

hecg. Operator 1 SYSTEM Seqg. Line : 7
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 12
Injection Date : 12/15/2015 5:35:06 PM Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPVLP-1-HVLP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(l-6)-30-0.6ML
-ALLNM-60MINZO0Ll5-3. 1
Lazt changed r 1271542015 2:04:30 PM by 5YSTEM

Analysis Method @ E:\DATANLPAVLP-1-HAWLP-1-H -0OCH3  2015-12-15 13-07-44,DAD-0T(1-6)-50-0.6ML
—-ALLNM-60MINZ015-3. M [Sequence Method)

Last changed P 1272242005 11:27:0%9 AM by STSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl &, Sig=2a90 4 Ref=off (EADATALFLP-1- HILP-1-H -0OCHZ 2015-12-15 13-07 -390 12-0709 .0
mal ]
500 = (@)
g - N
& N7\
00
—
400
2b
200
200
100 g
fad
A
0 T T : T T T T
] 0.5 21 M5 22 iyl 23 235
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1l: DaD1l G, Sig=z240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [marr] %
il et el |—=====——= | === |-======- |
1l 20,934 BV 0.3561 545.13611 23.67835 3.9545
Z ZZ.0ZZ VB 0.4034 1.33125e4 505.21228 96,0455
Totals : 1.35609:4 528.89063
**% End of Report *+%%
1260HPLC-DAD 1272272015 11:27:33 AM SYSTEM Page 1 of 1

63



Data File E:\DATAVLPYLP-1-H\LP-1-H -F 2015-12-06 18-35-41%032-0301.D
SJanple Name: LP-1-H 3-CH3 RAC

Acg. Operator SYSTEM Zeqg. Line : g
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 32
Injection Date @ 12/6/2015 S:25:25 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP-1-HWLP-1-H -F 2Z015-12-06 18-35-41'DAD-0J(l-6)-90-0.5ML-
ALLNM-60MINZ0L15-3.1
Last changed r 127672015 5:23:10 PM by 5Y3TEM

Analysis Method : E:\DATANLPVLP-1-HNLP-1-H -F 2015-12-06 15-35-41%DAD-0T(l-6)-90-0.8ML-
ALLNM-60MINZ015-3.M (Sequence Method)

Last chatged r 127672015 5:51:05 PM by 5Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DADT G, 5ig=240 4 Ref=off (EADATALFLP-1-HLP-1-H -F 2015-12-06 15 35 41'032-0301.0)
mal ] 2
5
W
00 O
-N
N7
300 —
racemic-2c
200
100
o I T T T T T T r
14 145 15 16.5 16 16.5 17 min
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal l: DADL G, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 14.719 BV 0.2955 §8786.37305 454.61768 49,6933
Z 15.640 VE 0.3322 §594.53954 405.25012 50.3067
Totals : 1.76812e4 BG2.86780
#%% End of Report **%
1Z260HFLC-DAD 12762015 8:51:13 PM 5YSTEM Page 1 of 1
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Data File E:\DATA\LP\LP-1-H\LP-1-H -F 2015-12-06 185-35-41%031-0901.D
Sample Name: LP-1-H 3-CH3

hecg. Operator 1 SYSTEM Seqg. Line : 9
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 31
Injection Date : lZ/6/2015 5:46:20 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATAZLPV\LP-1-H\LP-1-H -F 2015-12-0¢ 18-35-41\DAD-0T7(1-6)-90-0.6ML-
ALLNM-60MINZ015-3.1
Lazt changed r 127642015 8:23:10 PM by SYVSTEM

Analysis Method @ E:\DATANLPAVLP-1-HAWLP-1-H -F  2015-12-06 18-35-41WDAD-0TJ(1-6)-90-0.6ML-
ALLNM-G60MINZO015-3.M (Sequence Method)

Last changed rl2/6/2015 9:14:39 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl &, Sig=290 4 Ref=off (EADATALPLP-1- HWLP-1-H -F 2015-12-05 15 35 H1031-0801.0)
mal ]
1750 A
i
= 0]
1500 =
-N
N
1250 N
—
000
2c
T80
500 1
4 -
280 5‘2
]
0 T T = T T T
14 145 15 5.5 hls} 6.5 1F
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1l: DaD1l G, Sig=z240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %
il et el |—=====——= | === |-======- |
1 14,728 BV 0.3062 3.133%0e4 1574.60605 946, 2315
Z 15,737 VB 0.3462 1227. 26953 5Z.98319 3.76585
Totals : 3. 256634 1627.55827
**% End of Report *+%%
1Z260HPLC-DAD 12/6/2015 9:14:44 PM 5YSTEM Page 1 of 1
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Data File E:\DATAZLPWLP-1-HV\LP-1-H -0CH3 2015-12-15 13-07-44%031-0201.D
SJanple Name: LP-1-H -0CH3 RAC

Acg. Operator SYSTEM Zeqg. Line : 2
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 31
Injection Date : 1271572015 1::20:20 PM Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP-1-HWLP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(1-6)-90-0.6ML
-ALLNM-60MINZO015-3.H
Last changed r 1271572015 2:04: 30 PM by 5YSTEM

(modified after loading)

Aralysis Method : E:\DATAVLPVLP-1-H\LP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(1-6)-90-0.6ML
-ALLWNM-60MINZ015-3. M (Sequence Method)

Lazt changed P 1272272015 11:16:03 AM by SVITEM
[modified after loading)

Additional Tnfo : Peak(z) manually integrated

LAl G, Sig=240 4 Ref=off (EADATALFALF-1- HWLP-1-H -0CHZ2 2015-12-15 13-07 -<031-0201 .0)

médl
1750 - O

1500

[=]

F

o
1250 \O

racemic-2d
1000
T80
S0
250
o . .

¥EEiz

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

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DAD1 G, Sig=240,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [ il ] %
e | -===]-==---- |-======--= | === |======- |
1 3z.499 EE 0.7170 6.29398ed 13Z3.15Z295 49,8397
Z 35.8l2 BB 0.8963 6.32178e4 1029.64429 50.1103

Totals : l.26157e5 2352.797:24

*#%% End of Report **%#

1Z260HPLC-DAD 1272272015 11:16:08 AM 3¥3TEM Page 1 of 1
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Data File E:\DATa\LP\LP-1-H\LP-1-H -0CH® 2015-12-15 13-07-44,032-0301.D
Sample Name: LP-1-H -0CH3

hecg. Operator 1 SYSTEM Seqg. Line : 3
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 32
Injection Date : 12/15/2015 2:11:17 PM Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPVLP-1-HVLP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(l-6)-30-0.6ML
-ALLNM-60MINZO0Ll5-3. 1
Lazt changed r 1271542015 2:04:30 PM by 5YSTEM

Analysis Method @ E:\DATANLPAVLP-1-HAWLP-1-H -0OCH3  2015-12-15 13-07-44,DAD-0T(1-6)-50-0.6ML
—-ALLNM-60MINZ015-3. M [Sequence Method)

Last changed P l2/22/2005 11:19:36 AM by STSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl &, Sig=2a90 4 Ref=off (EADATALFLP-1- HILP-1-H -0OCHZ 2015-12-15 13-07-49032-08049 .0
mal o
o _
amn & : O
: -N
360 N7
S
300 - \O
250 2d
200
180 4
100 5
ol
a0 =
jie]
(2]
o T
T T T T T T T
=20 31 32 o] 24 25 36 =7 min
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTD=
Sigmal l: DADL G, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %
il et el |—=====——= | === |-======- |
1l 3Z.966 BB 0.5822 1.47415e4 387.18433 96,6631
Z 36.702 BB 0.5934 505.388422 12.43564 3.3389
Totals : 1. 52504e4 399.51937
**% End of Report *+%%
1260HPLC-DAD 1272272015 11:19:45 AM 5YSTEM Page 1 of 1
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Data File E:\DATAZLPWLP-1-HV\LP-1-H -0CH3 2015-12-15 13-07-44,071-0401.D
SJanple Nawme: LP-1-H -3-0CH3 RAC

Acg. Operator SYSTEM Zeqg. Line : 4
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 71
Injection Date : 1271572015 3:02:14 PM Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP-1-HWLP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(1-6)-90-0.6ML
-ALLNM-60MINZO015-3.H
Last changed r 1271572015 2:04: 30 PM by 5YSTEM

Analysis Method : E:\DATANLPVLP-1-HNWLP-1-H -0CH3  2015-12-15 13-07-44\DAD-0T(1-6)-90-0.8ML
-ALLMNM-60MINZ015-3. M (Seguence Method)

Last chatged P 1272272015 11:21:258 AM by SVATEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DADT G, S5ig=240 4 Ref=off (EADATALFALP-1- HLP-1-H -OCHS 2015-12-15 13-07-44'071-0401 [)
mal ]
O
400
_0O N
280 A\
—
300 . .
& racemic-2e
250 ] @
o
b
200
180
100
503
0] . T
T T T T
a0 22 249 26 28 min
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal l: DADL G, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1l 22.862 BB 0.392Z 6149, 78563 Z40.59865 49,9349
Z Z26.379 EE 0.4547 6l151.02441 Z058.18143 50.0051
Totals : 1.23008e4 443.78008
#%% End of Report **%
1Z260HFLC-DAD 1272272015 11:21:33 AM SYSTEM Page 1 of 1

68



Data File E:\DATa\LP\LP-1-H\LP-1-H -0CH® 2015-12-15 13-07-44,072-0501.D
Sample Name: LP-1-H 3-0CH3

hecg. Operator 1 SYSTEM Seqg. Line : 5
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 72
Injection Date : 12/15/2015 3:53:09 PM Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPVLP-1-HVLP-1-H -0CH3 2015-12-15 13-07-44\DAD-0J(l-6)-30-0.6ML
-ALLNM-60MINZO0Ll5-3. 1
Lazt changed r 1271542015 2:04:30 PM by 5YSTEM

Analysis Method @ E:\DATANLPAVLP-1-HAWLP-1-H -0OCH3  2015-12-15 13-07-44,DAD-0T(1-6)-50-0.6ML
—-ALLNM-60MINZ015-3. M [Sequence Method)

Last changed P l2/22/2005 11:23:32 AM by STSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DAL G, S5ig=240 4 Ref=off (EADATALPALP-1- HLP-1-H -OCHZ 2015-1215 13-07-44072-0601 )
Al
2000 4 %
o
1750 4 & = O
o : _N
1500 -~ N7\
Q
1250 -
1000 2e
TE0 4
500
T
2580 g
&
0 T T T T
i) 22 24 26 28
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Multiplier & Dilution Factor with ISTD=
Sigmal l: DADL G, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wmalT*=] [waTr] %
il et el |—=====——= | === |-======- |
1l ZZ.644 BB 0.4377 4.95479e=4 1732.20117 95,9325
Z Z6.434 BB 0.4502 1577.49573 53.78045 3. 0675
Totals : 5.14254e4 1785.958162
**% End of Report *+%%
1260HPLC-DAD 1272272015 11:23:35 AM 5YSTEM Page 1 of 1
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Data File E:\DATAZLPYWLP20O150826YLP20150826-1 Z2015-08-26 11-07-Z284071-0Z01.D

SJanple Nawe: LP-1-H 4-CL RAC

Acg. Operator SYSTEM
Acg. Instrument : l1Z60HPLC-VWUWD
Injection Date : S/26/2015 11:20:06 A

Zeqg. Line : 2
Location : Vial 71
Inj : 1

Irjy Woluwe : 5.000 pl

Acg. Method : E:\DATAZLPVLP20150826%LP201505826-1 2015-08-26 11-07-28\VWD-0J(1-2)-90-10
-0.6ML-Z10NM-60MIN. M
Last changed r 8§/26/2015 11:07:2% AM by SYSTEM

Analysis Method : E:\DATANLPVLP201S50826%LP20150826-1 2015-05-26 11-07-28%WWD-0J(1-2)-90-10
-0.6ML-Z210NM-60MIN. M (3egquence Method)

Lazt changed : 42672016 10:57:46 AM by SYATEM
(modified after loading)

Additional Info : Peak(s) manually integrated

WIE 1 AL W avel ength=210 nm (EADATANL AP0 S0E26 P20150826-1 20150826 11-07-220071-0201 .0)

medl
O
260
N”N\
=07 g
Cl

250 racemic-2f

il

g e]
200 4 8 & g &

Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VWDl A&, Wavelength=210 nn

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %

1 1z2.905 MM 0.25759 2959.3%9258 191.281845 50.5745
Z 14.129 MM 0.2675 289%2.160589 180.20035 49,4255

Totals : 5851. 55347 371.482z22

#%% End of Report **%

1Z60HFPLC-VWD 47262016 10: 57: 51 AM F¥3TEM Page 1 of 1
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Data File E:\DATA\LP\LP20150812YLP20150812-1 2015-08-12 09-30-47,006-0701.D
Sample Nawe: LP-1-H -Cl

hecg. Operator SYSTEM Seqg. Line : 7
Acg., Instrument : 1Z60HPLC-DAD Location : ¥Wial &
Injection Date /1272015 1:20:23 PH Injy : 1

Inj Volune 5.000 pl
Acg, Method
GML-ALLNM-30MINZ015-3.
Lazt changed §/12/2015 11:45:25 AM by 3Y5TEM
Analysis Method
EML-ALLNM-30MINZ015-3. M (3equence Method)
4/26/2016 10:42:46 AM by S5YSTEM
[modified after loading)

Peak (5] manually integrated

Last changed

Additional Info

¢ EDDATANLPALPZ0LS0S512YLP201505812-1 2015-08-12 09-30-474DAD-0T(1-6)-90-0.

E:\DATA\LPWLPEOLS0S81EYLPZ0150812-1 2015-08-12 09-30-47\DAD-0J(1-6)-590-0.

DADA T, Sige2 10,3 Ref=off [ EDA TALPLFZ01508 121 PZIMG0E12-1 2015-06- 12 0530 47006 070 1.0
mal ]
1750 &P
@ o = (0]
8 F =
1500 ! :
N7
1250
—
Cl
1000 of
750
500
#
P é?
250 i
=
0 T T — T T
12 13 14 15 16 17 min

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTD=

Signal 1l: DAD1 €, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %
il et el |—=====——= | === |-======- |
1 14.077 MM 0.2523 1353.08643 89.37776 5.0391

Z 15.395 MM 0.3080 Z.54985e4 1379.59517 94,9609

Totals Z.68516ed  1469,27693

**% End of Report *+%%

1260HPLC-VWID 4/26 /2016 10:43:15 AM SYSTEM

71
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Data File E:\DATAZLPWLPZ0OL50227,LP20150827-1 Z015-08-27 09-19-37M001-0201.D
SJamnple Nawe: LP-1-H 3-CL RAC

Acg. Operator SYSTEM Zeqg. Line : 2
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 1
Injection Date @ §/27/2015 9:34:46 AN Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP20150827,LP20150827-1 2015-08-27 09-19-37\DAD-AD (1-2)-90-10
-1.0ML-210-254-50MIN. M
Last changed r 872772015 9:15:37 AM by 5Y3TEM

Analysis Method : E:\DATANLPVLP20O150827%LP20150827-1 2015-05-27 09-19-374DAD-AD (1-2)-90-10
-1.0ML-210-254-30MIN.M (3ecquence Method)

Last chatged r 127672015 7:56:37 PM by SY3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DALY D, Sige240,4 Ref=off ( EADATALPLPZIMA0EZ7 L PZ0150627 -1 2015-05-27 0919 3M001-0201.0)
mal ]
700+ O
Cl _N
B N7\
600 -
i =
ld .
— racemic-2g
400
200 4
200 4
100
o T T T T T T T
ala] 45 5 5.2 5.4 5K 5.8
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal l: DADL I, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*s] [ il ] %
e [l Bl I B |=====- |
1 4,747 BV 0.0967 3696.48535 577.36884 49,9205
2 5.280 VB 0.1055 3706.26611 531.09%73 50.0795
Totals : 7404, 75145 1108.46857
#%% End of Report **%
1Z260HFLC-DAD 1Z2/6/2015 7:56:42 PM 5YSTEM Page 1 of 1
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Data File E:\DATA\LP'\LP-1-H%"Z-CL 3-CL 2015-11-09 09-30-55,012-0501.D
Sample Name: LP-1-H 3-C1

hecg. Operator SYSTEM Seqg. Line : 5
Acg., Instrument : 1Z260HPLC-VUD Location : Wial 12
Injection Date 11/9/2015 11:55:55 AM Injy : 1

Inj Volune 5.000 pl
Acg, Method
Z40NM-&0MIN. M
Lazt changed 117972015 9:30:55 AM by 5Y3TEM
Analysis Method
240NM-60MIN.M (Sequence Method
12/6/2015 8:00:19 PM by SVSTEM
[modified after loading)

Peak (5] manually integrated

Last changed

Additional Info

+ E:NDATANLPALP-1-HVZ2-CL 3-CL 2015-11-09 09-30-55WWWD-AD(1-2)-90-10-1HL-

E:\DATANLPWVLP-1-H%v2-CL 3-CL 2015-11-09 05-30-55\VWD-AD(1-2)-50-10-1ML-

WD A, W avel engthe 240 nm (EADATALPLP-1-H'E-CL 2 CL 2015 11- 09 05-30-5501 2050 1.0
mall ]
o+ = O
2000 4 R
Cl N- N
N
—
1500
2g
1000 1
500
oo
4
L'y
4 45 43 5 52 54 a6 58 min

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Do not use Multiplier & Dilution Factor with ISTD=

F3igmnal l: VUD1 &, Wawvelength=240 nn

Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %

il et el |—=====——= | === |-======- |
1 4,729 BV 0.1035 1.358982e4 2039.50220 97,4617
z 5.2558 VW 0.1132 361.95911 45. 44436 Z.5383

Totals 1.42601ed  20857.94656

**% End of Report *+%%

1Z260HPLC-DAD 12/6/2015 8:00:46 PM SYSTEM

73
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Data File E:\DATA LPYLP-1-HY'-F 11-17-2 2015-11-17 14-56-59,001-0201.D
SJanple Name: LP-1-H -F RAC

Acg. Operator SYSTEM Zeqg. Line : 2
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 1
Injection Date : 11/17/201l5 3:09:06 PM Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP-1-H4-F 11-17-2 2Z015-11-17 14-56-59%DAD-0J(l-6)-958-2-0.6ML-
210-254-p0MIN.H
Last changed + 1171772015 2:57:00 PM by 5YSTEM

Analysis Method : E:\DATANLPVLP-1-HYW-F 11-17-2 2015-11-17 14-56-59%DAD-0T(l-6)-95-2-0.6ML-
210-254-60MIN.M (3equence Method)

Last chatged r 127672015 4:46:42 PM by 5Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DALY D, Sige240,4 Ref=off (EADATALPLP-1-HWF 11-17-2 2015 11-17 14-56-550001-0201.07
mal |
@ @)
g N
400 P N\/\>
]
b S
F
racemic-2h
00 4
200 4
100
0 t T
T T T T T T
] 24 25 s} 7 28 2 min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal l: DADL I, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*s] [ il ] %
e [l |--====---- | === |=====- |
1 24.719 EB 0.4111 1.06488e4 399.34598 49,5749
2 27.346 BB 0.4653 l.065935e4 352.01514 50.0251
Totals : 2.13084e4 751.36111
#%% End of Report **%
1Z60HFLC-YWD 1Z2/6/2015 4:46:47 PM SYSTEM Page 1 of 1
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Data File E:\DATA\LP\LP-1-H'\-F 11-17-2 2015-11-17 14-56-59%,002-0301.D
Sample Nawe: LP-1-H -F

hecg. Operator 1 SYSTEM Seqg. Line : 3
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 2
Injection Date : 11/17%7/2015 4:10:11 PM Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATAVLPVLP-1-HV-F 11-17-2 2015-11-17 14-56-59%DAD-0T(1-6)-95-2-0.6ML-
Z10-254-60MIN.H
Lazt changed : 1171742005 2:57:00 PM by 5YSTEM

Analysis Method @ E:\DATANLPAVLP-1-HAW-F 11-17-2 2015-11-17 14-56-59%DAD-0T(1-6)-95-2-0.6ML-
210-254-60MIN.M (Sequence Method)

Last changed r 127642015 5:09:50 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

DAL D, Sige290,4 Ref=off (EADATALPLP-1-H'-F 11-17-2 2015 11-17 14-56-550002-0301.0)
mall
1200 @g?éb
- 0
1000 - :
-N
N7
—
200 1 F
2h
500 4
400 4
h
200 4
g r
0 = T T - T T T
23 24 25 s} =7 28 .=
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Figmal l: DADL D, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %
Bl bt e | === | === |======-- |
1 Z4.631 MM 0.4329 145013452 55.52598 3.8654
2 zZ7.021 MM 0.5586 3.60656e4 1076.162Z11 96,1346
Totals : 3.7515724 1131.95809
**% End of Report *+%%
1260HPLC-¥WD 127672015 5:10:13 PM SYSTEM Page 1 of 1
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Data File E:\DATAVLPYLP-1-HVLP-1-H -F

SJamnple Nawe: LP-1-H

2015-12-06 18-35-414012-0501.D

-iPr RAC

Operator
Instrument :
Injection Date

Acg. Method

Lazt changed

Analysis Method :

Lazt changed

Additional Info

SYSTEM Zeqg. Line : 5
1Z60HPLC-DAD Location : WVial 12
12/6/2015 7:37:25 PH Inj : L

Irnj Volume 5.000 nl
: E:NDATANLPNLP-1-HVLP-1-H -F 2015-12-06 15-35-41VDAD-0J(1-6)-95-0.6ML-
ALLNM-60MINZ015-3. 1
r 127672015 7:34:52 PM by SY3TEM
E:WDATAYLPYLP-1-HV\LP-1-H -F 2015-12-06 1&-35-413vDAD-0J(1-6)-55-0.6ML-
ALLNM-60MINZ015-3.M (Sequence Method)
12/6/2015 8:03:25 PM by 3¥STEM
(modified after loading)
Peak is) manually integrated

medl

2500

1500

000

SO0

Lol G, Sig=240 4 Ref=off (EADATALPALP-1- HWLP-1-H -F 2015-12-05 13- 25 41012 0501.00

[

racemic-2i

9052

10313

Sorted By
Multiplier
Dilution

Signal
l.0000

1.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal 1:

Peak RetTime Type

# [min]

—_——— | _______ I —_
1 9.053 Vv

Z 10.318 VB

Totals

1Z260HFPLC-DAD 12762015 G:03:28 PM 3YVSTEM

DAD]l G, $ig=240,4 Ref=off

Width Area Height Area
[min] [wdT*s] [ il ] %

e |--===-=--= | === === |=======- |
0.1644 1.77368ed4 1g63.09924 50,3450
0.1956 1.74937ed 135Z.44446 49.6550

3.52306e4 3045.54370

#%% End of Report **%

Page 1 of 1
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Data File E:\DATANLPNLP-1-HWLP-1-H -F  2015-12-06 158-35-41%011-0401.D
Sample Name: lp-l-h -ipr

beog., Operator : 3¥S5TEM Geg. Line : 4
bAeog. Inmstrument : 1Z60HPLC-DAD Location @ Wial 11
Injection Date : 127672015 7:21:30 PH Inj : 1
Inj Wolume : 5.000 pl
Acg., HMethod : E:\DATANLPVLP-1-HVLP-1-H -F  2015-12-06 18-35-41%DAD-0T(l-6)-95-0.8HL-
ALLNM-60MINZ015-3.M
Lazt changed r 127642015 7:34:52 PM by SYVSTEM

[modified after loading)

Analysis Method : E:\DATAYLPVLP-1-HWLP-1-H -F  2015-12-06 18-35-414DAD-0T(1-6)-95-0.5ML-
ALLNM-60MINZO015-3.M (Sequetnce Method)

Last changed T 6/14/2016 9:26:40 AM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

DAD G, S5ig=240 4 Ref=off (EADATALPALP-1- HLF-1-H -F 2015-12-06 1335 41'011-0401.D)
mal ]
1750
- 0
- )
1500 - _N ’
l:\ij. -
1250 — &S
10m0 2i
TE0
500 4
&
280 E A
m .
0 T T T y T T T
25 9 a4 10 10.5
Area Percent Report
Sorted By H Sigmal
Multiplier H 1.0000
Dilution : 1.0000
Do not use Maltiplier & Dilution Factor with ISTDs=
Sigmal l: DAD] G, Sig=240,4 Ref=off
Peak FetTime Type Width Area Height hrea
# [min] [wmin] [wal*s] [walr] %
il et el |—=====——= | === |-======- |
1 9.078 MM 0.1585 795.14615 §3.748581 4,9591
2 10,332 MF 0.2077 1l.52965e4 1227.36108 95.0409
Totals : 1.6094624 1311.10789
**% End of Report *+%%
1260HPLC-DAD 671472016 9:27:49 AM SYSTEM Page 1 of 1
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Data File E:\DATA\LPWLP-Z2-HYZ01l51207-3 2015-12-07 13-39-17%031-0801.D
SJanple Nawme: LP-Z-H ADD 2-CH3 RAC

Acg. Operator SYSTEM Zeqg. Line : g
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 31
Injection Date @ 12/7/2015 5:25:07 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP-2-H420151207-3 2Z015-12-07 13-39-17YDAD-0J(l-6)-958-2-1.0ML-
210-254-p0MIN.H
Last changed t 127772015 1:359:15 PM by 3Y3TEM

Analysis Method : E:\DATANLPAVLP-2-HYZ20151207-3 2015-12-07 13-39-1MWDAD-0T(l-6)-98-2-1.0ML-
210-254-60MIN.M (3equence Method)

Last chatged r 571672016 9:23:09 AM by 5Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DALY D, Sig=240,4 Ref=off (EADATALFLP-2-HE0151207-3 2015-12-07 13-35- 1703 1-05201.0)
mal ]
700+ @)
-N
N™N
GO0
: ~
S0 racemic-4a
400 gl
e
-
200 4
200 4
100
o . L
T T T T
3 a =] 7 2 min
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Signal l: DADL I, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wdT*s] [ il ] %
e [l |--====---- | === |=====- |
1 5.505 BB 0.1225 4351.47852 546.41278 49,8943
2 7.742 BB 0.1976 4369.919%%2 340.7526% 50.1057
Totals : g8721. 39344 887.16547
#%% End of Report **%
1Z260HFLC-DAD 571672016 9:23:17 AM 5YSTEM Page 1 of 1
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Data File E:\DATA\LP\LP201E0511%LP20160511-1 2016-05-11 09-18-40%031-0201.D
Sample Name: LP-2-H sample

hecg. Operator 1 SYSTEM Seqg. Line : 2
Acg., Instrument : 1Z260HPLC-VUD Location : Wial 31
Injection Date : 5/11/2016 9:32:03 AN Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATAZLPA\LP20le05114LP20160511-1 2016-05-11 09-15-404VWD-07 (1-6)-958-2-
1ML-5U-240ALL 30MIN.HM
Lazt changed t 571172016 9:42:26 AM by SYVSTEM

[modified after loading)

Analysis Method : E:\DATA\LP\LPZ0l60511%LP20160511-1 2016-05-11 09-18-404VWD-0J(l-6)-98-2-
1ML-5U-240ALL 30MIN.M (Sequence Method)

Lazt changed r 5/l6/2016 9:40:11 AM by SVSTEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

WD A, W avel engthe 240 nm (EADATAL PLP 2016051 PLP20ME051 4-1 20160511 09-15-A00031-0:201 .00
madl ]
2500
=]
[=]
P
2000
2500
2000
4a
1500
000
00
&
B3]
wr
il T — T t r — —r— T — T T T
<} 4 =} =] ri g g hlu]
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: VWDl A, Wavelength=240 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wmal*=] [ w1 ] %
=== e | === | === |=======- |
1 5.282 EE 0.1147 g22.92249 83.83%46 1.4178
2 7.000 EBE 0.2176 4.33120e4 35145.65481 95, 5822
Totals : 4.39349:4  3229.52425
1260HPLC-DAD 5/16/2016 9:40:17 AM 5YSTEM Page 1 of 1
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Data File E:\DATA\LP\LP-3-15%LP20160115-2 2016-01-18 14-31-28%021-0201.D
Sample Name: 3-CH3

hecg. Operator 1 SYSTEM Seqg. Line : 2
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 21
Injection Date : 1/18/2016 2:34:02 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPA\LP-3-15\LPZ0160115-2 Z016-01-18 14-31-28\DAD-0J(1-2)-98-2-1-
ALLUM-30MIN.H
Lazt changed r 1/18/2016 2:31:28 PM by SYVSTEM

Analysis Method @ E:\DATANLPAVLP-3-15%LP20160118-2 2016-01-18 14-31-28\DAD-0J(1-2)-95-2-1-
ALLUM-30MIN.M (Sequence Method)

Last changed t 172572016 3:12:06 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

CoAD H, 52904 Ref=off (EADATALPYLP-3- A3 LF20160118- 2 2016-04-18 14-21-22'024-0201 D)

O

5657

T
o
T
125 1 .
racemic-4e
100 ]
75
ﬂj_
E_
D_

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

Do not use Multiplier & Dilution Factor with ISTD=

Signal 1l: DAD1 H, 5ig=240,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %

1 4,644 BB 0.1159 1084, 44165 144.01190 49,5970
z 5.6687 BV 0.15865 1085.91595 a0.4z25944 50,1030

Totals : Z173.36060  234.44134

**% End of Report *+%%

1Z260HPLC-DAD 1/25/2016 3:12:13 PHM SYSTEM Page 1 of 1
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Data File E:\DATA\LP\LP-3-15%LP20160115-2 2016-01-18 14-31-28,031-0501.D
Sample Name: 3-chid

hecg. Operator 1 SYSTEM Seqg. Line : 5
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 31
Injection Date : 1/18/2016 4:10:45 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPA\LP-3-15\LPZ0160115-2 Z016-01-18 14-31-28\DAD-0J(1-2)-98-2-1-
ALLUM-30MIN.H
Lazt changed r 1/18/2016 4:09:51 PM by SYVSTEM

Analysis Method @ E:\DATANLPAVLP-3-15%LP20160118-2 2016-01-18 14-31-28\DAD-0J(1-2)-95-2-1-
ALLUM-30MIN.M (Sequence Method)

Last changed t 172572016 7:54:44 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl H, Sige240,4 Ref=off { EADATALPLP-3- 1SLF20160118-2 2015-04-18 14-31-28'031-0501 .07
mal |
]
8
000 '}
200
4e
GO0
400
200
]
[}
+
0 - T T - T T T
4 45 ] 5.5 =] 6.5
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1l: DaD1 H, Sig=z40,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [marr] %
Bl bt e | === | === |======-- |
1 4.651 WV 0.114% 503.57791 67.63542 4. 0564
2 5.660 BV 0.1886 1.1910%9:=4 974,44037 95,9436
Totals : 1.24145=4 1042.078789
**% End of Report *+%%
1Z260HPLC-DAD 172572016 7:54:51 PM 5YSTEM Page 1 of 1
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Data File E:\DATAVLPYLP-3-2YLP-3-2 2015-12-22 16-09-314031-0201.D

SJanple Name: -CH3 RAC

Operator
Instrument :
Injection Date

Acg. Method
Lazt changed
Analysis Method :
Lazt changed

Additional Info

SYSTEM Zeqg. Line 2
1Z60HPLC-DAD Location : Vial 31
12/22/2015 4:22:08 MM Inj L

Irnj Volume 5.000 nl

¢ ENDATANLPANLP-3-20LP-53-2 2015-12-22 16-059-31WDAD-07(1-6)-98-2-1. 0ML-210-

254-301MIN. M

12/22/2015 4:42: 56 PM by SYSTEM

(modified after loading)

E:WDATASYLPYLP-53-2YLP-3-2 2015-12-22 16-09-31\DAD-0J(1-5)-95-2-1. OML-210-
254-30MTIN. M ([ Aequence Method)

1/25/2016 §:01:35 PM by SYRSTEM

[modified after loading)

Peak is) marmally integrated

LAl D, Sige240,4 Ref=off (EADATALPLP-3-20P-3-2 2015-12-22 16 09-31'031- 020100
mall |
& o)
']
~
2000 - N™'X
— E
P~
racemic-4f
1500
1000
500
il r — r e — . T T ' — 7 7 :
) 45 5 55 ] 6.5 r 78 min

Sorted By
Multiplier
Dilution

Signal
1l.0000
1l.0000

Do not wuse Multiplier & Dilution Factor with ISTDs

Signal l: DADL I, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [wmin] [min] [wdT*s] [ &lT] %
e | -===]-==---- |-======--= | === |======- |
1 5.305 BV 0.15258 2.158540e4 2224.44530 49,4421
Z 7.077 WV 0.20158 Z.23880e4 1721.14331 50.5579
Totals 4.42820ed4 3945.58911

1Z260HFLC-DAD 172572016 S:01:37 PM 3YVSTEM Page 1 of 1
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Data File E:\DATA\LP\LP-3-15%LP20160115-2 2016-01-18 14-31-28,041-0801.D
Sample Name: -CH3(Z2)

hecg. Operator 1 SYSTEM Seqg. Line : =3
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 41
Injection Date : 1/18/2016 4:53:27 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPA\LP-3-15\LPZ0160115-2 Z016-01-18 14-31-28\DAD-0J(1-2)-98-2-1-
ALLUM-30MIN.H
Lazt changed r 1/18/2016 4:09:51 PM by SYVSTEM

Analysis Method @ E:\DATANLPAVLP-3-15%LP20160118-2 2016-01-18 14-31-28\DAD-0J(1-2)-95-2-1-
ALLUM-30MIN.M (Sequence Method)

Last changed r 172572016 8:16:05 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl H, Sige240,4 Ref=off ( EADATALPLP-3- 1SLF20160118-2 2015-04-18 14-31-28'0<1-0301 .07
mal ]
500 -
o
w
400
4f
300
200 1
100
4
['x}
0 T T T T T T T I
4 45 g 55 5] 8.5 K Fis)
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1l: DaD1 H, Sig=z40,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [marr] %
Bl bt e | === | === |======-- |
1 5.15% EE 0.1362 187.55426 20.99443 2.8%64
2 6.911 EE 0.2221 6285.79346 441.75464 97,1036
Totals : 6476. 37772 462.77807
**% End of Report *+%%
1Z260HPLC-DAD 172572016 8:16:10 PM S3YSTEM Page 1 of 1
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Data File E:\DATANLP\LP-3-15%YLP20160115-2 2016-01-18 14-31-28%022-0301.D

Sample Nawme: 3-0CH3

hecg. Operator SYSTEM Seqg. Line
Acg., Instrument : 1Z60HPLC-DAD Location :
Injection Date 1/15/2016 3:14:55 PH Inj

Inj Volune

Acg, Method

ALLUM-30MIN.M
Last changed 1/15/2016 2:31:25 PM by 5YSTEM
Analysis Method
ALLUM-30MIN.M (Sequence Method)
1/25/2016 7:49:26 FM by 5YT5TEM
[modified after loading)
Peak (5] manually integrated

Last changed

Additional Info

3

Vial 22
1

5.000 ul

¢ EVDATANLPALP-3-15%\LPE0O160116-2 2016-01-15 14-31-E8\DAD-0J(1-2)-95-2-1-

E:\DATANLPAVLP-3-15%LP20160116-2 2016-01-18 14-31-2Z28%DAD-0T(l-2)-95-2-1-

=]
1
8.857

il

CoAD H, 52904 Ref=off (EADATALPYLP-3- A3 LF20160118- 2 2016-04-18 14-21-22'022-0201 D)

O

racemic-4g

5
e
=]

Jorted By
Multiplier
Dilution

Do not use Multiplier & Dilution Factor with ISTD=

Figmal l: DAD] H, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [waTr] %
Bl bt e | === | === |======-- |
1 6.967 BB 0.1790 1586.65857 135.13722 50.0449
2 g.726 BB 0.2815% 1583.38101%8 g6.55563 49,9551
Totals 3170.46875 Z2Z1.692Z86

**% End of Report *+%%

1Z260HPLC-DAD 1/25/2016 7:49:29 PM SYSTEM

84

Page 1 of 1



Data File E:\DATA\LP\LP-3-15%LP20160115-2 2016-01-18 14-31-28%032-0601.D
Sample Name: 3-ochi3

hecg. Operator 1 SYSTEM Seqg. Line : &
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 32
Injection Date : 1/18/2016 4:26:40 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPA\LP-3-15\LPZ0160115-2 Z016-01-18 14-31-28\DAD-0J(1-2)-98-2-1-
ALLUM-30MIN.H
Lazt changed r 1/18/2016 4:09:51 PM by SYVSTEM

Analysis Method @ E:\DATANLPAVLP-3-15%LP20160118-2 2016-01-18 14-31-28\DAD-0J(1-2)-95-2-1-
ALLUM-30MIN.M (Sequence Method)

Last changed r 172572016 7:56:18 PM by SYSTEM
[modified after loading)

Additional Info : Peak(s) manually integrated

LAl H, Sige240,4 Ref=off { EADATALPLP-3- 1SLF20160118-2 2015-04-18 14-31-28'032-0501 .07
mal ]
w
500
400
300
200 1
100
w
&
w
D T T T : T T T T
5] G5 K 7h 2 2.5 ] o.5
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTD=
Signal 1l: DaD1 H, Sig=z40,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [marr] %
Bl bt e | === | === |======-- |
1 6.965 EE 0.1833 352.72330 29,.53148 3.7100
2 g.68% EE 0.28058 92154.66211 501.85%10 96,2200
Totals : 9507.358541 531.392055
**% End of Report *+%%
1Z260HPLC-DAD 172572016 7:56:23 PM 3YSTEM Page 1 of 1
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Data File E:\DATA'\LP\L
Sample Name: -0CH3 RAC

P-3-2\LP-3-2 2015-12-22 16-09-314032-0301.D

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

Last changed

Additional Info

SYSTEM Seqg. Line : 3
1Z60HPLC-DAD Location @ Wial 32
12/22/2015% 4:43:53 PH Inj : 1

Inj Wolume : 5.000 pl

: EDNVDATANLPALP-3-2VLP-3-2 2015-12-22 16-09-31°\DAD-0J(1-6)-98-2-1. 0ML-210-

254-30MIN. 1

12/22/2015 4:43:10 PM by 3Y53TEM

[modified after loading)

E:\DATAYLPYLP-3-2VLP-3-2 2015-12-22 16-09-31\DAD-0J(1-56)-95-2-1. OML-210-
254-30MIN. M | Sequence Method)

1/25/2016 5:02:45 PM by 53YTITEM

[modified after loading)

Peak (5] wmarnually integrated

DADA D, 5 g-290,4 Ref=off { E-DATALPLF-3-2'L F-3-2 2016 12-22 16 0 31052 050107
madl ] -
E O
N @
-
-
2600 - /ji\;>f“ 2
~ =
O
racemic-4h
2000
1500
1000
500
0 T — T r r = T T ; — " r T
g a5 g a5 10 105 11 1.5

Sorted By
Multiplier
Dilution

Do not use Multipl

Signal l: DADL1 D,

Peak RetTime Type
# [min]
=== | ====1
1 g§.871 BV
2 10.718 BB

Totals

ier & Dilution Factor with I3TDs=

Sig=240,4 Ref=off

Tidch Area Height Area
[min] [mal*s] [wAlr] %
——————— | = = m e
0.2750 4.75566e4d4 2682.55374 49,1126
0.3151 4.93063ed 2425.597192 50,8874

9.65892%9 4 5105.55566

1Z260HPLC-DAD 1/25/2016

G:02:59 PM SYSTEM Page 1 of 1
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Data File E:\DATAZLPWLP-3-15%\LP2Z01601158-2 2016-01-18 14-31-28%042-0901.D
SJanple Nawme: -0CH3(Z2)

Acg. Operator SYSTEM Zeqg. Line : 9
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 42
Injection Date @ 1/18/72016 5:14:21 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAYLPLVLP-3-154LP201601158-2 2016-01-15 14-31-28\DAD-0TJ(l-2)-98-2-1-
ALLUM-30MIN.H
Last changed : 1/18/2016 4:059:51 PM by 5Y3TEM

Analysis Method : E:\DATANLPVLP-3-15%LPZ201601158-2 2016-01-15 14-31-25%DAD-0T(1-2)-98-2-1-
ALLUM-30MIN.M (Secquence Method)

Last chatged 1 1/25/2016 5:17:25 PM by 5Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAl H, Sige240,4 Ref=off ( EADATALPLF-Z- 1SLFZ0M 50 118-2 20M6-01- 18 1434 - 280420001 .09
Ml
1400
B
=]
1200 A
000
200
GO0
00
200
g
oo
07 T T T T
7 2 =] 10 11
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY1 H, 5ig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ malr] %
e [l |--====---- | === |=====- |
1 8.745 EE 0.2542 1022. 45592 61l.41182 4. 4457
2 10.137 EBE 0.2780 2.15764e4 1209.36194 95,5543
Totals : 2.2998%=4 1270.77375
#%% End of Report **%
1260HPLC-DAD 172572016 5:17:34 PM SYSTEM Page 1 of 1
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Data File E:\DATA\LP\LP-3-13-F RAC-3 2016-01-09 20-03-32,011-0201.D
Sample Name: -F RAC

hecg. Operator 1 SYSTEM Seqg. Line : 2
Acg., Instrument : 1Z260HPLC-VUD Location : Wial 11
Injection Date : 1/9/72016 S:16:02 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPVLP-3-13\-F RAC-3 2016-01-09 20-03-32\WWD-AD{1-2)-99-1-1ML-
Z40NM-&0MIN. M
Lazt changed t 1/9/2016 §:27:16 PM by SYSTEM

[modified after loading)

Analysis Method : E:\DATA\LPVLP-3-13%-F RAC-3 2016-01-09% Z0-03-3Z2\WWD-AD{1-2)-99-1-1ML-
Z40NM-60MIN. M (Sequence Method

Lazt changed t S/25/2016 4:15:53 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

WD A, W avel engthe 240 nm (EADATALPLP-Z 13- F RAC-3 201601909 20-03-3201 1-0201 .00
mall | o)
-N
20 N™X
—
F
o - 3 racemic-4i
& e R
&
8 4
43 -
20
o
— T T T T —T T T T T T
2.5 375 4 425 45 475 b} 525
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal l: VWDl A, Wavelength=240 nm
Peak RetTime Type Width Area Height Area
# [min] [min] [wal*=] [mall] %
=== e | === | === |=======- |
1 4,150 HF 0.163% 405, 515953 41.233Z6 50,8304
2 4,555 T 0.1407 3%2.27005 46.45706 49, 1696
Totals : 797775055 87.69032
**% End of Report *+%%
1Z260HPLC-DAD 572572016 4:19:01 PM 5YSTEM Page 1 of 1
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Data File E:\DATAZLPYLP-3-13%-F RAC-3 2016-01-09 20-03-32%012-0301.D
SJanple Name: -F

Acg. Operator SYSTEM Zeqg. Line : 3
Acg. Instrument : l1Z60HPLC-VWUWD Location : ¥Wial 12
Injection Date @ 1/9/2016 5:25:00 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAWLPLVLP-3-13%-F RAC-3 Z016-01-0% 20-03-32\VWD-AD(1-Z2)-99-1-1ML-
Z40NM-60MIN. 1
Last changed 1 17972016 §:27:16 PM by 5T5TEM

Analysis Method : E:\DATANLPYLP-3-13%-F R&C-3 2016-01-09 20-03-32WWWD-AD{1-2)-99-1-1ML-
ZA0NM-60MIN.M (Secquence Method)

Last chatged r 172572016 5:20:00 PM by 5Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

WIE 1 AL avel ength=240 nm (EADATANL FALP-3 13 F RAC-2 201501-02 20-03- 3201 20301 .0)
medl

4672

2500

1500

000

SO0

LN =]

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VWDl A&, Wavelength=240 nn

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %
e i l-—-=-]--=---- |--===-=--= | === === |=======- |
1 4,166 BV 0.1657 345. 73050 3l.61z26l l.2627
Z 4,572 VE 0.1389 2.72691led 3031.86963 95.7373

Totals : 2.76178e4  3063.45224

#%% End of Report **%

1Z260HFPLC-DAD 172572016 G:20:06 PM 3YVSTEM Page 1 of 1
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Data File E:\DATa\LP'\LP-3-13%LP2Z0160109-1 2016-01-09 14-41-11%001-0601.D
Sample Name: -Cl 1 RAC

hecg. Operator 1 SYSTEM Seqg. Line : &
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 1
Injection Date : 1/9/72016 3:50:33 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATAZLPVLP-3-13\LP20160109-1 2016-01-09 14-41-11%DAD-0T(l-&)-38-2-1.
OML-210-254-30MIN.M
Lazt changed t 1/9/2016 3:57:22 PM by STYSTEM

[modified after loading)

Analysis Method : E:\DATA,LPVLP-3-13,LPZ0150109-1 Z016-01-09 14-41-114DAD-0J(l-6)-958-2-1.
OML-210-254-30MIN.M (Sequence Method)

Lazt changed r 172572016 5:06:04 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

DAL D, Sige240,4 Ref=off ( EADATALPALP-3- 13 LF20160109- 1 2015-04-09 16-41-11'001-0501.0) [e)
mall
1400 -N
N7\
(5]
& =
1200 o Cl
§ . .
2 racemic-4j
1000
500
500 4
400
200 4
0 T = et T . . — T T T
4 45 <3 5.5 [:] 6.5
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal l: DADL D, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAT*35] [ wdIT ] 5
=== e | === | === |=======- |
1 5.25Z BB 0.1172 9141.96094 11%96.20447 49, 7308
z 5.953 BV 0.1362 9240.93652 1034.62537 50,2692
Totals : 1.83829e4 22300852983
1260HPLC-DAD 172572016 S5:06:11 PM 3YSTEM Page 1 of 1
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Data File E:\DATAZLPWLP-3-15%\LP2Z01601158-2 2016-01-18 14-31-28,043-1001.D
SJanple Name: -CLli{2)

Acg. Operator SYSTEM Zeqg. Line : 10
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 43
Injection Date : 1/18/72016 5:30:16 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAYLPLVLP-3-154LP201601158-2 2016-01-15 14-31-28\DAD-0TJ(l-2)-98-2-1-
ALLUM-30MIN.H
Last changed : 1/18/2016 4:059:51 PM by 5Y3TEM

Analysis Method : E:\DATANLPVLP-3-15%LPZ201601158-2 2016-01-15 14-31-25%DAD-0T(1-2)-98-2-1-
ALLUM-30MIN.M (Secquence Method)

Last chatged r 172572016 5:14:35 PM by 5Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAL H, Sige240,4 R ef=off ( EADATALPLF-Z- 1SLFZ0M 501182 20M6-01- 18 1434 -28'043- 1001 .09
mal |
e
[ia]
w
200
G0
00
200
&
[’
a - T 1 T T T :
4 45 ] 5.5 =] 6.5
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY1 H, 5ig=240,4 Ref=off
Peak RetTime Type Width Area Height Area

# [nmin] [min]  [wAU*s] [wAl] 4

1 5.134 BE 0.1151 95, 60490 12.51784 1.2826
2 5.692 BB 0.1364 73556.1e504 8§21.98715 95.7174

Totals : 7453. 76994 §34.50502

#%% End of Report **%

1Z260HFPLC-DAD 172572016 §:14:37 PM 3YV5TEM Page 1 of 1
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Data File E:\DATA\LP\LP-3-15%LP20160115-2 2016-01-18 14-31-28%023-0401.D
Sample Name: Fruyl

hecg. Operator 1 SYSTEM Seqg. Line : 4
Acg., Instrument : 1Z60HPLC-DAD Location : Wial 23
Injection Date : 1/18/2016 3:45:49 PH Injy : 1
Inj Wolume : 5.000 pl
Acg. Method : E:\DATANLPA\LP-3-15\LPZ0160115-2 Z016-01-18 14-31-28\DAD-0J(1-2)-98-2-1-
ALLUM-30MIN.H
Lazt changed r 1/18/2016 4:09:51 PM by SYVSTEM

[modified after loading)

Analysis Method : E:\DATAYLPVLP-3-15,LPZ01501158-2 Z016-01-18 14-31-2Z8\DAD-0J(1l-2)-958-2-1-
ALLIIM-30MIN.M (Sequence Method)

Lazt changed r 172572016 7:50:39 PM by SYVSTEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

LAl H, Sige240,4 Ref=off { EADATALPLP-3- 1S LF20160118-2 2015-04-18 14-31-28'023-0401 .07
mall |
- O
&
w
4 -N
200 X N7\
\_o —
. [
180 - racemic-4k X
100 o
ﬂj -
o L : L
T — — T T — T T T
=} 55 =} 6.5 ri Fit=}
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal l: DADL H, Sig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [wAlr] %
=== e | === | === |=======- |
1 5.681 BE 0.1187 1554.19800 204.598%37 50.0613
2 7.472 BB 0.1711 1590.29a651 143.57979 49,9387
Totals : 3184. 49451 348.66966
1260HPLC-DAD 1/25/2016 7:50:44 PM SYSTEM Page 1 of 1
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Data File E:\DATAZLPWLP-3-15%LP2Z01601158-2 2016-01-18 14-31-28,033-0701.D
SJanple Name: fruyl

Acg. Operator SYSTEM Zeqg. Line : 7
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 33
Injection Date : 1/15/2016 4:42:34 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAYLPLVLP-3-154LP201601158-2 2016-01-15 14-31-28\DAD-0TJ(l-2)-98-2-1-
ALLUM-30MIN.H
Last changed : 1/18/2016 4:059:51 PM by 5Y3TEM

Analysis Method : E:\DATANLPVLP-3-15%LPZ201601158-2 2016-01-15 14-31-25%DAD-0T(1-2)-98-2-1-
ALLUM-30MIN.M (Secquence Method)

Last chatged r 172572016 7:57:37 PM by SY3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

DAL H, Sige240,4 Ref=off ( EADATALPLF-Z- 1SLFZ0M 501182 20M6-01- 18 1431 -28'033-0701 .09
Ml
1400
1200 A
o
i
P
000
4k
200
GO0
00
200
[
=}
0
0 T T T T T
] 55 =] 6.5 Fi 7.5
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000
Do not use Multiplier & Dilution Factor with I3TDs
Fignal 1: DADY1 H, 5ig=240,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ malr] %
e [l |--====---- | === |=====- |
1 5.675 BB 0.1286 73.65875 8.53807 0.6214
2 7.436 BB 0.1758 1.177596e4 1042.33997 99,3786
Totals : 1.18532e4 1050.87504
#%% End of Report **%
1260HPLC-DAD 172572016 7:57:43 PM SYSTEM Page 1 of 1
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SHIMADZU

i LabSolutions

<Sample Information>
: LP-C-hex rac

Sample Name
Sample ID
Data Filename

Method Filename

Batch Filename
Vial #

Injection Volume
Date Acquired
Date Processed

2016-8-23 17:13:36 Page 1/1

Analysis Report

: Ip-c-hex rac.gcd

g
: bdex120-250-80~150-260-150min.gcm

: zrt-7-8-1.gcb

221
:1ul

1 2016-7-28 10:29:47
1 2016-8-23 17:09:56

Sample Type

Acquired by

Processed by

: Unknown

: System Administrator
: System Administrator

<Chromatogram>
uV
-70000_ FID1
] 0 0
i -N e
75000 )N\>-/ -, o]
-80000 4 - -
] b 3
] 8 5
-85000;
-900004———————————————————————————————————————————
56.00 56.25 56.50 56.75 57.00 57.25 57.50 57.75 58.00
min
<Peak Table>
FID1
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 56.648 62679 3835 50.814 M
2 57.301 60671 3573 49.186 M
Total 123350 7408
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SHIMADZU

i LabSolutions

<Sample Information>

Sampl
Sampl

Data Filename
Method Filename

e Name
e ID

2016-8-23 17:16:24 Page 1/1

Analysis Report

: 1p20160730-guanghuo

: Ip-c-hex guanghuo.gcd
: bdex120-250-80~150-260-150min.gcm

Batch Filename  : zrt-7-8-1.gcb
Vial # 221 Sample Type : Unknown
Injection Volume :1uL
Date Acquired : 2016-7-30 21:01:31 Acquired by : System Administrator
Date Processed :2016-7-30 22:02:59 Processed by : System Administrator
<Chromatogram>
uVv
-425000 T FIDT
430000
435000
R 4]
] § _
-440000 o 3
j g =
wn
-445000-]
~450000—}—
54.0 545 55.0 55.5 56.0 56.5 57.0
min
<Peak Table>
FID1
Peak#| Ret. Time Area Height Conc. Unit Mark Name
1 55.305 25528 1571 66.890 M
2| 56.001 12636 705 33.110 M
Total 38164 2276
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Data File E:\DATAGYQ,GYQ-GM,GY(]-20160730-RAC 2016-07-30 14-47-24031-0701.D
SJamnple Nawme: rac

Acg. Operator 1 SYSTEM Zeqg. Line : 7
Acg. Instrument : l1Z60HPLC-DAD Location : ¥Wial 31
Injection Date @ 7/30/2016 6:39:22 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:NDATANGYQ,GYQ-GMY, GY0-Z0160730-RAC 2016-07-30 14-47-24\DAD-0J(1-6)-35-0
. GML-ALLNM-&0MINZOl5-3.1
Last changed 1 773072016 7:04:26 PM by 3Y3TEM

(modified after loading)

Aralysis Method : E:\DATAYGYQ,GYQ-GMY, GYO-20160730-RAC 2016-07-30 14-47-24\DAD-0J(1-8)-95-0
. GML-ALLNM-50MINZ015-3.M (Sequence Method)

Lazt changed 1 773172016 9:45:53 PM by 3YITEM
[modified after loading)

Additional Tnfo : Peak(z) manually integrated

DAL G, SigE210,4 R ef=off { EADATAWETGYR- GhivE L 201 60730- RAC 20160730 1472900310701 .00
mall ]
COOMe
260
racemic-methyl ester of 9
200
§ o
1560 QY@(} ﬁ r\uﬁ"
100
50
o L
T T T T T T T T — — T
145 15 15.5 h =} 6.5 17 75
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Multiplier & Dilution Factor with ISTDs

Signal l: DAD1 C, 3ig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [mal*s] [ il ] %

1 15.430 MM 0.2585 Z067.68335 133.32091 50.90&9
Z 168.391 MM 0.2857 1994, 32837 1l6.35642 49.0971

Totals : 4062, 01172 249.67733

*#%% End of Report **%#

1Z60HFPLC-VWD 773172016 2:45:59 PM 3V3TEM Page 1 of 1
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Data File E:\DATAZLPWLPZOl&07314LP20160731 2016-07-31 17-30-121,081-0201.D
SJanple Name: LP

Acg. Operator 1 SYSTEM Zeqg. Line : 2
Acg. Instrument : l1Z60HPLC-VWUWD Location : ¥Wial 51
Injection Date @ 7/31/72016 5:34:43 PH Inj : 1
Irjy Woluwe : 5.000 pl
Acg. Method : E:\DATAZLPVLP201607314LP20160731 2016-07-31 17-30-12\WWD-0J(1-8)-95-5-0.
6ML-5UL-210-60MIN. 1
Last changed 1 773172016 5:30:12 PM by 5Y3TEM

Analysis Method : E:\DATANLPNLP201607314LP20160731 2016-07-31 17-30-12\VWVWD-0J(1-6) -95-5-0.
GML-5UL-210-50MIN.M (Secquence Method)

Last chatged 1 7/31/72016 9:45:57 PM by 3Y3TEM
(modified after loading)

Additional Info : Peak(s) manually integrated

VUKD A, Y avelen gth=210 nm (EADATAL PALPZ0MED73 LP201E0731 2016-07-31 17-30-12084-0201.0)
Ml
200 A
4000 4 _COOMe
b (R)- //[:::I/A\V/
[}
w
00 . methyl ester of 6
500
400 4
200 4
o
Ly
0
o
T T T T T T
14.5 15 15.5 16 16.5 17 175
Area Percent Report
Sorted By H Gignal
Multiplier H 1.0000
Dilution : 1l.0000

Do not use Multiplier & Dilution Factor with I3TDs

Sigmal 1: VWDl A&, Wavelength=210 nn

Peak RetTime Type Width Area Height Area
# [min] [min] [malT*s] [ il ] %

1 15.397 WV 0.2527 1.31294e4d G03.13306 97.3857
Z 1e8.523 VB 0.33559 352.45477 16.45183 Z2.6143

Totals : 1.3451%e4 §19.55459

#%% End of Report **%

1Z60HFPLC-VWD 7/31/2016 2:49:03 PM 3V3TEM Page 1 of 1

97



VII. Reference

1. Q. Yan, D. Kong, W. Zhao, G. Zi, G. Hou, J. Org. Chem., 2016, 81, 2070-2077.

2. M. Abe, K. Nishikawa, H. Fukuda, K. Nakanishi, Y. Tazawa, T. Taniguchi, S.-Y.
Park, S. Hiradate, Y. Fujii, K. Okuda, M. Shindo, Phytochemistry, 2012, 84, 56-67.

3. K. Dong, Y. Li, Z. Wang, K. Ding, Org. Chem. Front, 2014, 1, 155-160.

4. S. Li, S.-F. Zhu, C.-M. Zhang, S. Song, Q.-L. Zhou, J. Am. Chem. Soc, 2008, 130,
8584-8585.

5. X.-Q. Dong, X. Fang, H.-Y. Tao, X. Zhou, C.-J. Wang, Chem.Commun. 2012, 48
(58), 7238-7240.

98



