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I. General remark

Unless otherwise noted, all reagents and solvents were purchased from
commercial suppliers and used without further purification. Anhydrous solvents were
purchased from J&K and transferred by syringe. *H NMR and *C NMR spectra were
recorded on a Bruker ADVANCE Il (400 MHz) spectrometer with CDCl3s 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 CDCl3 at 7.26 ppm (for *H NMR) or 77.00 ppm (for 13C NMR). Data
are reported as: multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, m =
multiplet), coupling constant in hertz (Hz) and signal area integration in natural
numbers. *C 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]D were measured on a PERKIN ELMER polarimeter 343
instrucment. Column Chromatography was performed with silica gel Merck 60 (300-
400 mesh).

Substrate 1 were synthesized from the corresponding substituted aminophenol
according to method A.[M The corresponding substituted aminophenol of 1g and 1h
were prepared according to method B.[

The absolute configuration of product 2d is (R), which was determined by X-ray
analysis.B®I The absolute configurations of other hydrogenation products were assigned

by analogy.

Il. General procedure for the synthesis of substrates

General procedure of method A

» CO,Et H CO,Et
7 2 mixing (2-5 min) A Z
O G A
OH ”
CO,Et o0
A1 A2 1

To a beaker with pre-weighted solid aminophenol (A1, 5 mmol), a dropwise of

stoichiometric diethyl acetylenedicarboxylate (A2, 5 mmol) was added slowly and



stirred with the help of a spatula for 2-5 minutes. The liquid disappeared and a relatively
exothermic phenomenon occurred, and then were purified by flash chromatography on
silica gel. They were further purified through recrystalization in CH2Cl> and petroleum

ether to give the substrate 1 (11 was prepared with dimethyl acetylenedicarboxylate).

General procedure of method B

R\@\ NaNO,, KHSO, R\C[N% Pd/C, H, (5 atm) R\C[NHZ
_—
oH MeCN, 50°C, 4-6 h OH rt,6h oH

S$1 S2 S3

Step 1

To a stirred suspension of substituted phenol (S1, 10 mmol) in acetonitrile (30 mL),
solid sodium nitrite (1.5 equiv.) and potassium hydrogen sulfate (2.0 equiv.) was then
added. Later maintained the reaction temperature at 50 °C for 4-6 h and the crude

product was analyzed by GC-MS. The reaction was vacuumed to evaporate acetonitrile
and then extracted with H20 (30 mL) and ethanol acetate (30 mLx2). The organic layer

was dried over Na»SOs, concentrated and purified by flash chromatography on silica
gel to give the product for step 2.
Step 2

To a suspension of corresponding O-nitrophenol (S2) in dichloromethane, Pd/C
powder (5 %) was added. In the atmosphere of H, at 5 atm and being stirred for 6 h, S2
was hydrogenated to generate corresponding substituted aminophenol (S3). Then S3

was used for the synthesis of 1g and 1h according to method A.

Ethyl (Z)-2-(2-ox0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1a

NfeozEt
LA

Yellow solid; *H NMR (400 MHz, Chloroform-d) § = 10.68 (s, 1H), 7.15-7.11 (m,
2H), 7.02 (dd, J = 7.7, 1.6 Hz, 1H), 6.96 (dd, J = 8.3, 1.4 Hz, 1H), 5.92 (s, 1H), 4.23 (q,
J=7.1Hz 2H), 1.32 (t, J = 7.1 Hz, 3H); C NMR (100 MHz, Chloroform-d) § =



169.87, 155.92, 139.93, 137.98, 125.61, 124.17, 122.66, 116.96, 114.76, 91.10, 60.34,
14.23.

Ethyl (2)-2-(6-fluoro-2-oxo0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1b

i NfcozEt
L
Yellow solid; m. p. 110-112 °C; *H NMR (400 MHz, Chloroform-d) & = 10.70 (s,
1H), 7.10 (dd, J = 8.5, 4.9 Hz, 1H), 6.74-6.68 (m, 2H), 5.97 (s, 1H), 4.24 (g, J = 7.1 Hz,
2H), 1.33 (t, J = 7.1 Hz, 3H); *C NMR (100 MHz, Chloroform-d) & = 169.74, 159.71
(d, J = 243.0 Hz), 155.58, 137.31, 136.11 (d, J = 3.0 Hz), 125.06 (d, J = 12.0 Hz),
118.13 (d, J = 9.0 Hz), 109.24 (d, J = 24.0 Hz), 101.91 (d, J = 28.0 Hz), 92.49, 60.59,
14.21. ESI-HRMS Calculated for C12H11FNO4* ([M+H]"): 252.0667; Found: 252.0665.

Ethyl (2)-2-(6-chloro-2-0x0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1c

by COsEt

cl N~

T,

Yellow solid; *H NMR (400 MHz, Chloroform-d) § = 10.69 (s, 1H), 7.08 (d, J =

9.2 Hz, 1H), 6.98-6.96 (m, 2H), 5.97 (s, 1H), 4.24 (g, J = 7.0 Hz, 2H), 1.33 (t, J = 7.0

Hz, 3H); 3C NMR (100 MHz, Chloroform-d) & = 169.67, 155.44, 138.48, 137.25,
130.82, 125.13, 122.49, 118.08, 114.64, 92.64, 60.61, 14.22.

Ethyl (2)-2-(7-chloro-2-ox0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1d

y  COsEt
.
ot

Yellow solid; *H NMR (400 MHz, Chloroform-d) & = 10.69 (s, 1H), 7.15 (d, J =
1.9 Hz, 1H), 7.10 (dd, J = 8.5, 2.2 Hz, 1H), 6.89 (d, J = 8.5 Hz, 1H), 5.93 (s, 1H), 4.23
(9, J = 7.1 Hz, 2H), 1.32 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, Chloroform-d) & =
169.78, 155.28, 140.13, 137.31, 127.41, 125.71, 123.02, 117.30, 115.48, 92.03, 60.53,
14.22.



Ethyl (2)-2-(6-methyl-2-ox0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1e

NfcozEt
CLL

Yellow solid; *H NMR (400 MHz, Chloroform-d) & = 10.61 (s, 1H), 7.00 (d, J =
8.3 Hz, 1H), 6.81- 6.78 (m, 1H), 6.75-6.74 (m, 1H), 5.89 (s, 1H), 4.22 (g, J = 7.1 Hz,
2H), 2.31 (s, 3H), 1.32 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, Chloroform-d) & =
169.88, 156.09, 138.05, 137.93, 135.65, 123.73, 123.34, 116.60, 115.00, 90.81, 60.27,
20.91, 14.24.

Ethyl (2)-2-(7-methyl-2-ox0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1f

L COMEt
N~
fod
Yellow solid; *H NMR (400 MHz, Chloroform-d) § = 10.63 (s, 1H), 6.93-6.91 (m,
2H), 6.84-6.82 (m, 1H), 5.87 (s, 1H), 4.21 (g, J = 7.1 Hz, 2H), 2.31 (s, 3H), 1.31 (t, J =
7.1 Hz, 3H); *3C NMR (100 MHz, Chloroform-d) § = 169.97, 156.10, 139.76, 138.04,
132.93, 126.22, 121.65, 117.19, 114.46, 90.26, 60.23, 20.77, 14.25.

Ethyl (2)-2-(6-methoxy-2-0x0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1g

CO,Et

Yellow solid; m.p. 135-136 °C; *H NMR (400 MHz, Chloroform-d) & = 10.69 (s,
1H), 7.06 (d, J = 9.0 Hz, 1H), 6.55 (dd, J = 9.0, 2.8 Hz, 1H), 6.48 (d, J = 2.8 Hz, 1H),
5.93 (s, 1H), 4.24 (g, J = 7.1 Hz, 2H), 3.79 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H); 1*C NMR
(100 MHz, Chloroform-d) 6 =169.97, 157.21, 156.06, 137.99, 134.13, 124.67, 117.68,
108.40, 99.73, 91.28, 60.40, 55.72, 14.25. ESI-HRMS Calculated for C13H13NNaOs"
([M+Na]*): 286.0686; Found: 286.0684.

Ethyl (2)-2-(6-(tert-butyl)-2-oxo-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1h
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 COoft
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Yellow solid; *H NMR (400 MHz, Chloroform-d) § = 10.71 (s, 1H), 7.08-7.03 (m,
2H), 6.97 (d, J = 2.1 Hz, 1H), 5.91 (s, 1H), 4.25 (g, J = 7.1 Hz, 2H), 1.34 (t, J = 7.1 Hz,
3H), 1.31 (s, 9H); *C NMR (100 MHz, Chloroform-d) § = 170.08, 156.22, 149.27,
138.28, 137.85, 123.50, 119.92, 116.42, 111.91, 90.66, 60.33, 34.62, 31.27, 14.28.

Ethyl (2)-2-(5-methyl-2-ox0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1i

y  COsEt
oo

Yellow solid; m. p. 142-143 °C; *H NMR (400 MHz, Chloroform-d) § = 10.85 (s,
1H), 7.02-6.99 (m, 2H), 6.92 (t, J = 7.8 Hz, 1H), 5.94 (s, 1H), 4.25 (g, J = 7.1 Hz, 2H),
2.37 (s, 3H), 1.34 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, Chloroform-d) & = 170.22,
156.04, 140.02, 138.10, 126.72, 123.13, 122.74, 122.17, 114.73, 91.02, 60.37, 16.16,
14.30. ESI-HRMS Calculated for C13H1aNO4* ([M+H]*): 248.0917; Found: 248.0918.

Ethyl (2)-2-(2-ox0-6-(trifluoromethyl)-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate
1j
FsC H /COZEt
L,
Green solid; m.p. 120-121 °C; *H NMR (400 MHz, Chloroform-d) § = 10.80 (s,
1H), 7.29-7.22 (m, 3H), 5.99 (s, 1H), 4.25 (g, J = 7.1 Hz, 2H), 1.33 (t, J = 7.1 Hz, 3H);
13C NMR (100 MHz, Chloroform-d) § = 169.59, 155.18, 141.91 (d, J = 1.0 Hz), 137.14,
128.16 (g, J = 3.3 Hz), 124.67 (d, J = 2.0 Hz), 119.54 (d, J = 3.0 Hz), 117.58, 112.12
(d, J =4.0 Hz), 112.05 (d, J = 4.0 Hz), 93.16, 60.72, 14.19.

Methyl (2)-2-(2-oxo0-2H-benzo[b][1,4]oxazin-3(4H)-ylidene)acetate 1k

y  COoMe

CLL



Yellow solid; *H NMR (400 MHz, Chloroform-d) § = 10.67 (s, 1H), 7.16-7.12 (m,
2H), 7.04-6.96 (m, 2H), 5.93 (s, 1H), 3.78 (s, 3H); 3C NMR (100 MHz, Chloroform-
d) 6 =170.26, 155.91, 139.95, 138.10, 125.68, 124.10, 122.80, 117.02, 114.81, 90.65,
51.49.

I11.  General procedure of asymmetric hydrogenation of substrates

L COR

~N”  Rh(NBD),BF,/(S)-DTBM-SegPhos (1.1 mol%) NCOR

i 2
R O:o o TFE/DCM (4:1), H, (20 atm), 50 °C, 24 h @ L

1

A mixture of Rh(NBD)2BF4 (0.003 mmol, 1.1 mg) with (S)-DTBM-SegPhos (0.0033
mmol, 3.9 mg) resolved in anhydrous trifluoroethanol (TFE, 1 mL) was accomplished
in a Ar-filled glovebox. The mixed solution was then stirred at room temperature for
40 min in the glovebox. An aliquot of the catalyst solution (0.3 mL, 0.001 mmol) was
transferred by syringe into the vials charged with different substrates 1 (0.1 mmol for
each) in anhydrous TFE (0.5 mL) together with anhydrous CH.Cl; (0.2 mL). The vials
were subsequently transferred into an autoclave into which hydrogen gas was charged.
The reaction was then stirred under Hz (20 atm) at 50 °C for 24 h. After completed, the
hydrogen gas was released slowly and carefully. The solution was concentrated and
passed through a short column of silica gel (eluant: EA) to remove the metal complex.
And it was purified by flash chromatography on silica gel. The ee values of all

compounds were determined by HPLC on a chiral stationary phase.

(R)-Ethyl 2-(2-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2a

s
SO
O (@]

Brown solid; m.p. 66-68 °C; 96% conv., 21.9 mg, 93% yield, 97% ee; [a]p 2 =
+3.14 (c = 0.7, CHCIz3); The enantiomeric excess was determined by HPLC on Chiralcel
OD-H column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at

210 nm; tg = 16.5 min (major), 17.8 min (minor). *H NMR (400 MHz, Chloroform-d)



5 =7.04-6.99 (m, 2H), 6.88-6.84 (m, 1H), 6.81-6.78 (m, 1H), 4.76 (s, 1H), 4.29 (dt, J
=10.3, 2.7 Hz, 1H), 4.24-4.19 (m, 2H), 3.18 (dd, J = 17.5, 2.9 Hz, 1H), 2.82 (dd, J =
17.5, 10.3 Hz, 1H), 1.30 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, Chloroform-d) & =
171.26, 165.61, 140.94, 132.32, 125.16, 120.56, 116.87, 115.39, 61.39, 51.40, 35.58,
14.11. ESI-HRMS Calculated for C12H14NO4™ ([M+H]"): 236.0917; Found: 236.0918.

(R)-ethyl 2-(6-fluoro-2-ox0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2b

F N
T
(O]

Brown solid; m.p. 116-118 °C; 92% conv., 23.2 mg, 92% yield, 97% ee; [a]p 2° =
+2.5 (c = 0.8, CHCI3); 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 = 52.9 min (minor), 54.9 min (major). *H NMR (400 MHz, Chloroform-d)
§=6.96 (dd, J = 8.7, 5.0 Hz, 1H), 6.54-6.50 (m, 2H), 4.87 (s, 1H), 4.30-4.19 (m, 3H),
3.17 (dd, J = 17.6, 2.8 Hz, 1H), 2.81 (dd, J = 17.6, 10.4 Hz, 1H), 1.30 (t, J = 7.2 Hz,
3H); 13C NMR (100 MHz, Chloroform-d) 6 = 171.14, 165.07, 159.68 (d, J = 241.0 Hz),
136.86 (d, J = 2.0 Hz), 133.28 (d, J = 11.0 Hz), 117.70 (d, J = 10.0 Hz), 106.66 (d, J =
24.0 Hz), 102.33 (d, J = 27.0 Hz), 61.48, 50.93, 35.57, 14.06. ESI-HRMS Calculated
for C13H17FNOs™ ([M+CH3OH+H]"): 286.1085; Found: 286.1083.

(R)-Ethyl 2-(6-chloro-2-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2c

Cl H
T
(O]

White solid; m.p. 104-108 °C; >99% conv., 22.9 mg, 85% vield, >99% ee; [o]p %°
= +44.2 (c = 0.6, CHCI3); 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; tg = 31.5 min (minor), 36.2 min (major). *H NMR (400 MHz,
Chloroform-d) & = 6.95-6.92 (m, 1H), 6.83-6.79 (m, 2H), 4.85 (s, 1H), 4.30-4.19 (m,
3H), 3.16 (dd, J = 17.7, 2.8 Hz, 1H), 2.81 (dd, J = 17.6, 10.5 Hz, 1H), 1.29 (t, J = 7.1

8



Hz, 3H); *C NMR (100 MHz, Chloroform-d) & = 171.09, 164.88, 139.33, 133.18,
130.16, 120.24, 117.85, 115.16, 61.53, 51.01, 35.55, 14.09. ESI-HRMS Calculated for
C13H17CINOs" ([M+CH3sOH+H]*): 302.0790; Found: 302.0789.

(R)-Ethyl 2-(7-chloro-2-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2d

N
O
Cl (@) @]

Yellow solid; m.p. 108-110 °C; >99% conv., 23.9 mg, 89% yield, >99% ee; [a]p®
= +61.8 (c = 0.6, CHCIs); The enantiomeric excess was determined by HPLC on
Chiralcel OD-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr = 27.4 min (major), 37.4 min (minor). *H NMR (400 MHz,
Chloroform-d) 8 = 7.03 (d, J = 2.2 Hz, 1H), 6.98 (dd, J = 8.4, 2.3 Hz, 1H), 6.72 (d, J =
8.4 Hz, 1H), 4.81 (s, 1H), 4.28-4.18 (m, 3H), 3.17 (dd, J = 17.6, 2.8 Hz, 1H), 2.81 (dd,
J=17.6,10.3 Hz, 1H), 1.30 (t, J = 7.2 Hz, 3H); 3C NMR (100 MHz, Chloroform-d) &
=171.16, 164.84, 141.04, 131.03, 125.07, 125.00, 117.14, 116.08, 61.50, 51.19, 35.47,
14.09. ESI-HRMS Calculated for C13H17CINOs* ([M+CH30OH+H]"): 302.0790; Found:
302.0789.

(R)-Ethyl 2-(6-methyl-2-o0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2e

N
T
o” O

White solid; m.p. 68-70 °C; >99% conv., 22.9 mg, 92% vyield, 97% ee; [0]p 2 =
+41.2 (c = 0.8, CHCIg); The enantiomeric excess was determined by HPLC on
Chiralpak AD-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UV
detection at 210 nm; tg = 35.7 min (major), 39.6 min (minor). *H NMR (400 MHz,
Chloroform-d) § = 6.90 (d, J = 8.1 Hz, 1H), 6.66-6.60 (m, 2H), 4.68 (s, 1H), 4.27-4.18
(m, 3H), 3.15 (dd, J = 17.5, 2.8 Hz, 1H), 2.80 (dd, J = 17.5, 10.4 Hz, 1H), 2.27 (s, 3H),
1.29 (t, J = 7.1 Hz, 3H); *3C NMR (100 MHz, Chloroform-d) § = 171.24, 165.78, 138.90,
135.00, 131.95, 121.08, 116.49, 115.81, 61.33, 51.40, 35.51, 20.90, 14.08. ESI-HRMS



Calculated for C13H1sNNaO4" ([M+Na]*): 272.0893; Found: 272.0892.

(R)-Ethyl 2-(7-methyl-2-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2f

N
oo
o” "0

White solid; m.p. 49-50 °C; >99% conv., 22.2 mg, 89% yield, 99% ee; [a]p % =
-1.7 (¢ = 0.5, CHCI3); The enantiomeric excess was determined by HPLC on Chiralcel
OD-H column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at
210 nm; tr = 16.2 min (major), 19.9 min (minor). *H NMR (400 MHz, Chloroform-d)
§ = 6.84-6.80 (M, 2H), 6.69 (d, J = 7.9 Hz, 1H), 4.63 (s, 1H), 4.25-4.18 (m, 3H), 3.16
(dd, J = 17.5, 2.9 Hz, 1H), 2.81 (dd, J = 17.5, 10.3 Hz, 1H), 2.28 (s, 3H), 1.29 (t, J =
7.2 Hz, 3H); 13C NMR (100 MHz, Chloroform-d) § = 171.26, 165.88, 140.89, 130.52,
129.75, 125,59, 117.19, 115.27, 61.32, 51.55, 35.44, 20.57, 14.08. ESI-HRMS
Calculated for C13H16NO4™ ([M+H]"): 250.1074; Found: 250.1082.

(R)-Ethyl 2-(6-methoxy-2-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2g

H
0 No
- \@: l\COQEt
o o

White solid; m.p. 72-74 °C; >99% conv., 22.6 mg, 85% yield, 98% ee; [a]p % =
+11.4 (c = 0.07, CHCI3); The enantiomeric excess was determined by HPLC on
Chiralcel OD-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UV
detection at 210 nm; tr = 46.0 min (minor), 58.5 min (major). *H NMR (400 MHz,
Chloroform-d) § = 6.93 (d, J = 8.8 Hz, 1H), 6.40-6.33 (m, 2H), 4.76 (s, 1H), 4.27-4.20
(m, 3H), 3.75 (s, 3H), 3.16 (dd, J = 17.5, 2.7 Hz, 1H), 2.80 (dd, J = 17.6, 10.4 Hz, 1H),
1.30 (t, J = 7.1 Hz, 3H); 3C NMR (100 MHz, Chloroform-d) & = 171.32, 165.64, 156.96,
135.11, 133.00, 117.39, 105.45, 100.92, 61.40, 55.57, 51.26, 35.53, 14.10. ESI-HRMS
Calculated for C1aH20NOg* ([M+CH3OH+H]*): 298.1285; Found: 298.1322.

(R)-Ethyl 2-(6-(tert-butyl)-2-oxo0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2h

10
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l:\cozEt
o0 Yo

White solid; m.p. 79-81 °C; >99% conv., 25.0 mg, 86% vyield, 92% ee; [0]p 2° =
+11.4 (c = 0.5, CHCI3); The enantiomeric excess was determined by HPLC on Chiralcel
OD-H column, hexane: isopropanol = 98:2; flow rate = 1.0 mL/min; UV detection at
210 nm; tr = 17.1 min (major), 19.6 min (minor). *H NMR (400 MHz, Chloroform-d)
8 =6.95(d, J = 8.5 Hz, 1H), 6.87 (dd, J = 8.5, 2.1 Hz, 1H), 6.81 (d, J = 2.2 Hz, 1H),
4.73 (s, 1H), 4.28-4.19 (m, 3H), 3.20 (dd, J = 17.5, 2.8 Hz, 1H), 2.82 (dd, J = 17.6, 10.4
Hz, 1H), 1.31 (t, J = 7.2 Hz, 3H), 1.28 (s, 9H); 3C NMR (100 MHz, Chloroform-d) &
=171.47,165.92, 148.58, 138.85, 131.72, 117.68, 116.27, 112.58, 61.41, 51.50, 35.69,
34.50, 31.38, 14.16. ESI-HRMS Calculated for C1sH21NNaO4* ([M+Na]*): 314.1363;
Found: 314.1381.

(R)-Ethyl 2-(5-methyl-2-0x0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2i

§
l:\COQEt
o0 Yo

White solid; m.p. 74-76 °C; 92% conv., 21.9 mg, 88% yield, 97% ee; [o]p 2° =
+55.0 (¢ = 0.6, CHCI3); 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 = 15.6 min (major), 17.1 min (minor). *H NMR (400 MHz, Chloroform-d)
8 =6.91-6.89 (m, 2H), 6.77 (t, J = 7.8 Hz, 1H), 4.83 (s, 1H), 4.26-4.21 (m, 3H), 3.17
(dd, J = 17.5, 2.8 Hz, 1H), 2.83 (dd, J = 17.5, 10.5 Hz, 1H), 2.21 (s, 3H), 1.30 (t, J =
7.1 Hz, 3H); 13C NMR (100 MHz, Chloroform-d) & = 171.41, 165.71, 140.85, 130.70,
126.35, 123.73, 119.88, 114.68, 61.39, 51.35, 35.37, 16.40, 14.12. ESI-HRMS
Calculated for C13H1sNO4* ([M+H]*): 250.1074; Found: 250.1073.

(R)-Ethyl 2-(2-0x0-6-(trifluoromethyl)-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)

acetate 2j
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FsC No

3 \@E l\CozEt
oo

White solid; m.p. 149-151 °C; 81% conv., 24.2 mg, 80% yield, 88% ee; [a]p % =
-2.1 (c = 0.9, CHClz3); The enantiomeric excess was determined by HPLC on Chiralpak
AD-H column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at
210 nm; tr = 16.5 min (major), 18.3 min (minor). *H NMR (400 MHz, Chloroform-d)
§7.14-7.09 (m, 2H), 7.06-7.05 (m, 1H), 5.00 (s, 1H), 4.35-4.32 (m, 1H), 4.27-4.19 (m,
2H), 3.19 (dd, J = 17.5, 2.8 Hz, 1H), 2.84 (dd, J = 17.6, 10.3 Hz, 1H), 1.31 (t, J = 7.2
Hz, 3H); 3C NMR (100 MHz, Chloroform-d) § = 171.05, 164.56, 142.76, 132.52,
127.58 (d, J = 33.0 Hz), 117.46 (d, J = 4.0 Hz), 117.23, 112.38 (d, J = 3.0 Hz), 61.61,
51.07, 35.64, 14.09. ESI-HRMS Calculated for CisH17FsNOs* ([M+CH3OH+H]*):
336.1053; Found: 336.1051.

(R)-Methyl 2-(2-ox0-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)acetate 2k

N
@[ I\\COZMe
o Yo

Brown solid; m.p. 122-124 °C; 92% conv., 19.2 mg, 87% yield, 99% ee; [a]p ?° =
+4.0 (c = 0.3, CHCI5); The enantiomeric excess was determined by HPLC on Chiralpak
AD-H column, hexane: isopropanol = 95:5; flow rate = 1.0 mL/min; UV detection at
210 nm; tr = 32.7 min (minor), 41.0 min (major). *H NMR (400 MHz, Chloroform-d)
d=7.04-6.99 (m, 2H), 6.88-6.79 (m, 2H), 4.29 (dd, J = 10.3, 2.8 Hz, 1H), 3.76 (s, 3H),
3.20 (dd, J=17.6, 2.8 Hz, 1H), 2.84 (dd, J = 17.6, 10.3 Hz, 1H); **C NMR (100 MHz,
Chloroform-d) & = 171.72, 165.58, 140.91, 132.26, 125.18, 120.60, 116.87, 115.41,
52.31, 51.34, 35.34. ESI-HRMS Calculated for Ci:HisNOs* ([M+CHsOH+H]"):
254.1023; Found: 254.1020.

12



IV.  Reference

[1] G. Choudhary, R. K. Peddinti, Green Chem. 2011, 13, 3290.

[2] M. M. Heravi, H. A. Oskooie and B. Baghernejad, J. Chin. Chem. Soc. 2007, 54,
767.

[3] The X-ray crystal data of compound 2d has been deposited with the Cambridge
Crystallographic Data Centre as supplementary publication no. CCDC 1905706.
Copies of the data can be obtained, free of charge, on application to the CCDC, 12
Union Road, Cambridge CB21lEZ, UK [Fax: +44 (1223)336033 or Email:

deposit@ccdc.cam.ac.uk].

13



oo -

cyo—
oo
—]

-+
o

case—
o9

L9 g

ROOL—

V. NMR spectra

LML

o
1
o

0L

01

0l
u_r:n

60

T T T
12.0 11.5 11.0 10.5 10.0 9.

T

1.0 0.5 0.0 -

2.0 1.5

5.0 45 4.0 35 3.0 25

11 (ppm)

7.0 6.5 6.0 55

9.0 85 8.0 75

5

€Tyl —

€09 —

89'9L
oo.th
CeLL

or'rte —

9LPII

96911 M
99°TTI
LIVTL 7
19°521 /
86'LET ~
£6°651 7

6'SS1 —

L8691 —

-10

70 60 S0 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

14



Loo-—

Ir
o
S
LTy

L6'S —
89

69°9 u
69°9 ]
0Lo 4
0L9]
L9
L9
Lo
£L°9
PL'O
80°L
orL
3
e
oT'L

e

nLoL—

—

ol
©1
o

=0l

A

o

60

2.0 1.5 1.0 0.5 0.0 -0.5 -1

4.0 3.5 3.0 25

5.0 4.5

5.5
1l (ppm)

7.0 6.5 6.0

5

11.010.510.0 9.5 9.0 85 8.0 7.

11.5

vl —

65709 —

89°9L

00°LzL
CELL

mv.mm/
LL'TOT
mo.moﬁ/
creol
9¢€°601
80°811
LI'T1 V
00°sCl
crscl
oroct
€1'9¢1
1€°LET \

86°SST —
6°8S1 7,
26'091 /
YL 69T —

70 60 50 40 30 20 10 O -10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

15



=2}

=} = e B e B R e iy woen — g
S SSanaa o fcicicinl e oo e
- [~ I~ ' WO D < < < < —_— = =

L COMEt
CI\C[N -
o Yo
1c

| S I

JlJ L
o i 4 o o
o =S = — ori
= - — o1 o

1

T T T T T T T T T

T T T T T T T T T T T T T T T
2.011.511.010.510.0 9.5 9.0 85 8.0 7.5 7.0 65 6.0 55 5.0 45 40 3.5 3.0 25 2.0 15 1.0 05 0.0 -05

fl (ppm)

[ <t 0 WV AN QN Xt
o <t <t N — < OO <t N O - N
e ) B~ S ° RN ° N
O v nenon oA — —~ N o>~ >~ O [ <
— — — = =) o~ o~ O —
| | ~0 NN/ 2 | | |
H CO,Et

Cl< : :N/
[eNe]
1c

]

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

16



Loo-—

6900 —

Cl

.

0l

PR
0l
60

Ho1

T

T

T T T T T T T
2.011.511.010.510.0 9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0

T

T

T

25

11 (ppm)

Tyl —

€5°09 —

89°9L
00°LL V
CELL

€0°C6 —

8Y'SI1 \
0CLTT ~
[4URT4 N
IL°STl 7
IvLel /
TE€LET ~
[ANUAE

8T SSI —

8L'691 —

Cl

70 60 S50 40 30 20 10 O -10

80

f1 (ppm)
17

210 200 190 180 170 160 150 140 130 120 110 100 90



B
.ﬁ“
=d
[=]
10— — Fs
v
=]
o YTyl —
0g'l E o .
16'0C —
i W|| = 50°€ [
£el L [~
=
1 e
1£c— — = *10¢ [ n
[ e
2
[ e
" LT09—
[ e
6t - o .
1oy - e 89°9L\
b — — 50T T, 00°LL
mu.q o TELL
W
(=]
(g 18706 —
L'/ =1
L g
68°S — — 960 [ 3%
pL9 00°STT~
H.:..L o L 09911 —
8L'9 % —_— - o YEETT
8.9 N— — N.,,ms e creer”’
8L9 | — S9°sEl
8L9 “ M EOLEL
059 - SO°8€1
08'9 i, Mo
o8’ S [ |
189 o \ o) 60951 —
66°9 le\A o [ =
e Z 0T . 88691
9z'L | -
(=)
[=]
rs
v
=
19°01 — —_ — =g [ S
S
b
=
"
b
=
[=]
el

-10

10

60 50 40 30 20

70

80

f1 (ppm)
18

210 200 190 180 170 160 150 140 130 120 110 100 90




Loo-—

ol'y
Ir
Joten 4

Fov

L9001 —

-—

4
1
e

00l

9071
Mit

60

T T T T T T T T T T T T T T T T T T T T T T T T
11.511.010.510.0 9.5 9.0 85 80 7.5 7.0 6.5 6.0 35 2.0 1.5 1.0 0.5 0.0 -0.5 -1

T

25

3.0

5.5 5.0 45 4.0

11 (ppm)

5

STY1 —
LLOT—

€209 —

899L
00°LL V
CELL

9T°06 —

O PIT
61°LIT—
S9 1Tl —
9T~
€6TET ~
PO'8ET ~
oL 6c1”

01961 —

L6691 —

-10

30 20 10

70 60 50 40

80

f1 (ppm)
19

210 200 190 180 170 160 150 140 130 120 110 100 90



5\\:,; MO W~ D WS 00~ N [~ w0 — O o — 2
S flSSinmnd gy addars e o e
Land M~~~ W0 0 o = < T =T — "|'
e e e —
' |
1- |
' N | |
J [ . |
y COoft
/O\©:N Pz
o o
1g
[l
| J.M_,_L
A ) L
J St A4 4 o
[=3] = 3 [=1=3] ~ = —
= — O oo o
T T T T T T T T T T T T T T T T T T T T T T T T T T
12.011.511.010.510.0 2.5 9.0 85 80 7.5 7.0 6.5 6.0 55 50 45 4.0 35 30 25 2.0 1.5 1.0 0.5 0.0 -0.5-1.0
fl (ppm)
~ — 0 NN 0O
(=)} (o =) A — O O < 0 0 o O (=2 )
3 =9 C¥ <ot w338 I a4
=} N nenaoa—O QN — o~ O S n <
— —— — = = — N N\ [ S o n -
N e N ——— b |
4 COEt
/O\C[N %
o Yo
19
| I
| |
I I
i
T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

f1 (ppm)

20



-10

20 10

30

60 50 40

70

[
b}
r<
=
000~ - L2
]
=]
¢ = 8T —
e ” 16 [~
pel | .@. St
SEl - LTTE~
Fei T9vE
W
e
=
g
w . —
Lo €€°09
£Tr L2
be b o ) B 89°9L
ST sLLL ! 00°LL
a9l CeLL
L=
R 99'06 —
Lw &
N
16°¢ = - - 0 L3
96'9 " 16111~
L6'9 re TOTT ~
£0°L 611 —
o —— orLe c6'6ll
£0°L — -w wm: o os'€ct
po'L - . "
. [ -
FO'L - SYTLETN
Lo'L Lo 8T8el
80°L -
—- wi
9T'L Fos LT6VT — -
— L
W, 2 TT9S1 — &
le) = (@]
%) )
Cfo p f
e .
80°0L1 — =
Iz o £ L2 Z o=
S
]
B
Lol — - S 60| o
BRI
=
w
L=
=
<
e
d

80

f1 (ppm)
21

210 200 190 180 170 160 150 140 130 120 110 100 90




00°0-—

po's —

069
co9
F6'9

S8R0l —

L4

0l

T T T T T T T T T T T T T T T T T T T T T T T T T
12.011.511.010.510.0 9.5 9.0 85 8.0 7.5 6.5 6. 0 45 4.0 3.5 3.0 25 2.0 15 1.0 0.

T

0.0 -0.5 -1.0

5

55 5.
(ppm)

5 6.0
fl

7.0

0PI~
9191~

LE09 —

89°9L
00°LL V
ceLL

0’16 —

ELPITA
:.Nﬁ/
vLTTl
ARAA
zL9Tl

01'8ET
200r1 7

Y091 —

TToLT —

70 60 50 40 30 20 10 O -10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

22



Loo-—

o=
{r.; ('—:
—l

|

1

W
o

ot 4
ror —
9aT'r
8CF

0801 = —

*=le

A

=0l

-—= F0l

FsC

T T T T T T T
12.011.511.010.510.0 9.5 9.0 8

1.0 0.5 0.0 -0.5-1.0

5

5.5 5.0 45 4.0 35 3.0 25 2.0 1.
11 (ppm)

8.0 7.5 7.0 6.5 6.0

5

6l'vl —

TL091
89°9L
00°LL g/
TELLA
91°€6
€0°TI1 ;
LOTIT |
01°CIT |
vITi ;
8S°LIT 1
TS6I1
SST6IT
s6'1zl ;
991
89PTI |
soLeiy|
66'LTI
Te'sel
§9'8T1
vrLer”,
06 11 \
16°1%1
81°6ST —

65691 —

FsC

-10

70 60 50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

23



10°0- —

BLE—T

£66 T

86°
86'9 ]
869
869
00°
00°L
oL
0L
oL
PO'L
bo'L
e

969
969 w

=

—

o1
o

00l

o3
1o

Reo

T T T T T T T

T

12.011.511.010.510.0 9.5 9.0 8.5

3.0 25 2.0 15 1.0 0.5 0.0 -0.5

5.0 45 4.0 35

7.0 6.5 6.0 55

5

8.0 7.

11 (ppm)

oy’ 1S —

89°9L
00°LL V
ceLL

§9°06 —

ISPIT
TOLIT M
08°CTI \
or'vTI 77
89°5T1 J
01'8ET ~
S6°6€1 7

16'SST —

9T0LT —

70 60 50 40 30 20 10 O -10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

24



o0
[

wy
R I ol o e B B o B

i 4
¥
v
oo 4
FCF
LTFT
LTF
BCF
6L 1 Y
0€F 7
0E+ Y

9L'¥
mh.@/
6L°9

6L°9
08°9
089 1
18791
7801
98°9 1
98°9 1
88°9 1
8879 4
669
66’9 F
oLy
1oL
LoL

JM;@LL

o
©1
o

I

o1

90°C
360

60

101
670

H,om:

-1

0.0 -0.5

1.0 0.5

1.5

45 40 35 3.0
1l (ppm)

5.0

85 80 75 7.0 65 6.0

2.0

vl —

86°SE—

or'1S —

6€'19 —

89°9L

\vivy ==

CELL

6E€SI1
L8911 “
9¢°0C1
9r'sel
cecel
Y6'0v1 ~

19°691 —
9TILT —

"Sco,Et

v

2a

Iz O

-10

70 60 S50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

25



wf wF s oeF 06 oof o fe e el o1 ol

ey
L8Fr—

COLEt

W\

N

Iz O

2b

o

I

J

-

o1
ot

Frie

He0

Hot
60

Wy

T T
3.5 3.0 25

4.0
1l (ppm)

90V —

LS'SE—

€6°0S —
819 —

89'9L
oo.th
CELL

61201
9¥'Col
S 901 ~
8L°901 7
SOLII
SLLTT

creel
€eeel
S89¢1
L89¢€1 N

LY8ST ~
88°091 7
L0°s91 7
PIILL

SCOo,Et

O

v

F
|

-10

70 60 S0 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

26



00°0" )
8¢
o€

€

———t-

[l
[l

e B e R e T S T S IS I S A

08
8
8
€1

¥l

8L
61
61
0c

[§ o4
vl 4

——

L

9L

CO,Et

K

N

Cl

U ko1
Foo'1

)

4.5

-— g0

- ¥86°1
= ool

-0.5

1.5 1.0

2.0

n
(o}

T
3.0

35

4.0

6.5

7.0

11 (ppm)

60V —

[N

10°1S —
€519 —
w@.@h/

00°LL T
CeLL

9I'STT
SSLIT—
vzoz1
91°0€1 —
81°¢el
€E6E1 —

88'V91 —
60°1LT —

SCOo,Et
o

W

v

(6]
2c

Iz

Cl

70 60 S50 40 30 20 10 O -10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

27



s

01

o
e i i St eI T o]

«
«
o

FOF

Lo
£L9
969

Leg
869
669
£0°L
£0°L
9l'L

o

H
N
(6]

|

2d

e

Ho
ot

o
o

R0

¥o6 0

ﬁ.a 0

<60

"

1.0

1.5

"

T
3.0

3.5

4.0

5.0

6.0

7.0

"

8.5

11 (ppm)

60V —

LY'SE—

61'1S — -

05’19 —

89°9L

00°LL
CeLL

80°9TT
PULITS
00°STI _
LO'STI

co1er”

YOIVl — —

CO,Et

K

v

P8 Y9l —
OI'ILT —

Iz (o]

Cl

70 60 S50 40 30 20 10 O -10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

28



.
1
w,
=
[
[=]
00'0- — — Fe
80 %1 —
n
rs 06'0T—
L <
sty - 1§7s€—
6o — . BHOE
w,
€1 / -
ov' 1S —
pa | &
Z €€'19 —
6LT — el ,
(8¢ | = 89°9L
v — = Hol 00°LLF
[ = .
crey F o TELL
1€ —— 'l
E.«% "
8L Fe B
S &
31F -Mﬂ
0Ty -
0T b —_— boe 18°ST1~
b Lo 69117
wr — - e go1z1”
vy L2 S6IET ~
vy = 00°SET —
9cy w, v 06'8€1
LiF m F e
LTy L
/
89t 9 2
2 A e
099 3
19°9 =z 0 " 8L°591 —
r9°0 _— Fo-| © YTILL—
e -~ 0L
99°9 — B0 | 2
99°9
689 "
169 -
9zL
=
M od

-10

60 50 40 30 20 10

70

80

f1 (ppm)
29

"Sco,Et

v

2e
210 200 190 180 170 160 150 140 130 120 110 100 90




6T

Ho
o

H1

o

60

Wy

4.0

Wy

5.0

n
i

11 (ppm)

80V —
LS0CT—

14430

SSIS —
ce9 —

89'9L
oo.th
CeLL

LTSI~
61 LIT—
65°STI~
SL6TIA
zsoer”

68°0v1 —

88°S91 —
9CTILT —

“SCo,Et

v

2f

Iz ]

I

-10

70 60 S50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

30



|

CO,Et

W

v

Iz O

/O\CE

2g

N

7.0

M\)

e

o1
ol

oo

el

Fe60

1.5 10 05 00 -05 -1d

2.0

Wy

30

35

4.0
1l (ppm)

4.5

6.0

6.5

7.5

8.0

Wy

orvi —

€5°6E —

9T'1s —
LS'SS T
or'19 —

89°9L

00°LL
CeLL

6°001 —
St'sol —

6ELIT —

00°€ET ~
1rser”

96951~
$9°S91 ~.
TEILIA

“SCo,Et
I
|

v

2g

Iz o]

_O

70 60 50 40 30 20 10 O -10

80

f1 (ppm)
31

210 200 190 180 170 160 150 140 130 120 110 100 90



-10

20 10

30

60 50 40

70

L=

1

w

=]

1

S

00’0 — B I

9I'p1 —

"

=]

B | o 8ETE
8C _M - 0SveE~
8Tl _J m06 69'sc”
el W q oeEflw

~ L]
|

© 0515 —
M ea
6LC o —

e [ 119
€8T h €L9L
MMNM ~ U 00| o mo.F/

[ e .
Se ~ 001 Lot
nn&ﬁ v,
—— [ e =
e
. 2
6LF o

s T
€&y — bBoer 8STII~
st M LTOTT ~
KL ~ = K60 89,117
P =)

v 4 i
mmw i | 0 wist/
© m " S8'8¢l
V. - 8S8P1
2 [ e
08°9 / N
=

189 Iz O & -ﬁ
989 _ 101 T6'S91 —
98°9 = z mi |2 LY TLY —
889 corL |
63°9
v6'9 F e
96°9
9TL S

[ oo
w,
F o

80

f1 (ppm)
32

CO,Et

\

v

2h
210 200 190 180 170 160 150 140 130 120 110 100 90




000"

0te

9lr

SLO
LLG
aL'e
689
680
680
l6g
69
L9
9L

+
1
o

8o

ol

ol

#00'1
B66'1

[AR 20N
091~

0.5

1.0

LESE—
"

sEIs—

2.0

. 6719 —

89°9L
00°LL V
CELL

35 3.0

4.0
1l (ppm)

] 89PIT~
88°611
. €ELETT ~
i se€9T1
0L 01

" S8 0¥ —

6.0

6.5

1L°S91 —
I ILT —

7.0

7.5

8.0

8.5

"SCo,Et
o

v

Iz O

X

-10

70 60 S50 40 30 20 10

80

f1 (ppm)
33

210 200 190 180 170 160 150 140 130 120 110 100 90



oo —

6L 1
€7 W
el
08T
€8T
$8T
L8T
91'E
LTE
1T
1T
617
o
0Tr |
Ty
Ty
wr
o
T
ST
ST
Lrats
oy
T —
«©r
57 ]
rer
SET ]
ser
00's -

s0L
9L
90°L
9L
6L
L
mwe
IrL
£1L
FIL
9L

F3C

Foso
Foeo

161
Fe60

g0

o
T

35 a0 15 2.0 1.5 10 0.5 0.0 -0.5

4.0
fl (ppm})

60V —

¥9°6€ —
LO'IS —
1919 —

89°9L /

U0 L

CELL

9¢TI1
6£TI1 /
€TLII

PYLIL W
8Y°LI1

I5LTIA
vLLer
szer”

oLyl —

9S VIl —
SO'ILT —

SCOo,Et

W

v

Iz O

2j

-10

70 60 S50 40 30 20 10

80

210 200 190 180 170 160 150 140 130 120 110 100 90

f1 (ppm)

34



60 50 40 30 20 10 0 -10

70

-
1
W
rs
[=]
000~ — —_— Fe
"
=]
=
]
" pesE —
F =
- PETS
. e ez’
08°C
£8°C v
v8'C K
18T —_— = Kool 89OLY
Lhe \ e 00'LEY
SLe — ot} CELL
ﬁm.m‘ :.“
e "z
9LE— — = w8 T[ o m
8Tt - o | T
:m_v\ ° U
1% =z = st
6L9 S | 2 Loty
- v 09°0ZL°f
6L / o 81sCl
. < F . 9
189 d ey i
189 x | n 9T'TEL
v Iz o © o 16°0F1 ~
897 B
£8'9 1 .
989 Fo .
gl —
989y - 86591
g T tlle TLILL—
889 - - L
J - By
889 I
6691 “
66'9 ] e
Zi L
L0°L | L2
L0°L |
€0 v
vﬁ_.: R
9z'L

T
80

1l (ppm)
35

210 200 190 180 170 160 150 140 130 120 110 100 90

T

co,Me
o)

W

v

2k

L

T




VI.

HPLC spectra

Data File E:\DATA\YXG\YXG-893\YXG-893 2018-03-04 10-50-07%.021-0201.D

Sample Name: CZY-RACE
Acg. Operator SYSTEM Seq. Line : 2
Acg. Instrument 1260HPLC-DAD Location : vial 21
Injection Date 3/4/2018 11:04:24 AM Inj : 1
Inj Velume : 3.000 pl

Acg. Method

Last changed :
Analysis Method :

Last changed

Additional Info

210NM-40MIN.M
3/4/2018 10:50:08 AM by SYSTEM

: E:\DATA\YXG\YXG-893\YXG-893 2018-03-04 10-50-07\DAD-OD(1-2)-95-5-1ML-3UL-

E:\DATA\YXG\YXG-893\YXG-893 2018-03-04 10-50-07\DAD-0D(1-2)-95-5-1ML-3UL-

210NM-40MIN.M (Sequence Method)
11/27/2018 9:33:33 PM by SYSTEM
(modified after loading)
Peak(s) manually integrated

DAD1 C, Sig=210,4 Ref=off (E:\DATAYXG\YXG-893\YXG-893 2018-03-04 10-50-071021-0201.D)
mAU
1000
N
CO,Et
800 |
O (@)
racemic-2a
600
400 -|
200
0
T . R . o | — o
11 12 13 14 15 16 17 18 19
Area Percent Report
Sorted By H Signal
Multiplier H 1.0000
Dilution H 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 C, Sig=210,4 Ref=off
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s]) [mAU] %
|- [==—= |- | === |—===—- |-=—= |
1 16.098 BV 0.4189 1,94251e4 710.70105 49,4433
2 17.248 VB 0.4558 1.98626e4 658.70929 50.5567
Totals : 3.92877e4 1369.41034
1260HPLC-DAD 11/27/2018 9:35:05 PM SYSTEM Page 1 of 2
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Data File E:\DATA\YAG\YEG-93LYCZY-REPEAT 2015-05-20 15-57-004002-0201.D
Sample Name: CZ¥-0519-96

Acg., Operator : 3YSTEM Geg. Line : 2
bAeog, Instrument : 1Z260HPLC-DAD Location @ Wial 2
Injection Date @ 5/20/2015 4:10:00 FPM Inj : 1
Injy Wolume : Z2.000 pl
Acg. Method : EADATANYHGNYHG-931\C2Y-REPEAT 2018-05-20 15-57-00MWDAD-0D(1-2)-95-5-1ML-
2UL-ALL-Z5MIN.H
Last changed ro 572072018 3:57:00 PH by 3VISTEM

Analysis Method : E:\DATA\VYAG\YXG-931\CZY¥Y-FEPEAT 2018-05-20 15-57-000\DAD-0OD(1-2)-95-5-1ML-
ZUL-ALL-Z5MIN.M (Sedquence Method)

Last changed r 1172742008 5:51:52 PM by 3T3TEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

LAl C, Sige210,4 Ref=off { EADATANG Y XN BN G- REFBAT 2018-05- 20 15-57 -000002-0201 .00
mall |
[ru]
T
=]
200 H o
Cr L™
(@) 6]
(=10 1y 2a
<00
200
E
=
D -
T T T T T T T
11 12 13 14 15 jl=] 17 12
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maultiplier & Dilution Factor with ISTD=
Signal 1: DaD1 ©, Sig=210,4 Ref=off
Feak FetTime Type Width Area Height Area
# [min] [min] [will*=] [T ] %
il et el | === | === |-======- |
1 1l6.466 BV 0.4091 2.14374e4 g04.00061 98, 2343
2 17771 VB 0.3616 385.32266 13, 23580 1.7657
Totals : 2.18227e4 8l7.23641
%% End of Report *##%
1260HPLC-DAD 1172772018 5:51:55 FPM SYSTEM Page 1 of 1
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Data File E:\DATA\YAG\CZY-4-F-RACEY CZV-4-F-RACE 2018-03-28 16-34-41%021-02Z01.D
Sample Name: CZ¥-4-F-RACE

Acg., Operator : 3YSTEM Geg. Line : 2
bAeog, Instrument : 1Z260HPLC-DAD Location @ Wial 21
Injection Date @ 3/25/2018 4:47:56 M Inj : 1
Injy Wolume : 5.000 pl
Acg. Method : EANDATANYHGNCEY-4-F-RACEY CE2Y -4-F-RACE 2015-03-28 1l6-34-41%DAD-0D (1-2)-97
-3-0.5ML-5UL-210NM-70MTH. M
Last changed To3/28/2018 5:54:42 PH by 3VITEM

[modified after loading)

Analysis Method @ E:\DATANYHGANCIV-4-F-RACELCZY-4-F-RACE 2018-03-28 l6-34-41\DAD-0D (1-2)-27
-3-0.5ML-5UL-Z10NM-70MIN. M | 3equence Method)

Last changed r 1172742008 9027011 PM by 3Y3TEM
[modified after loading)

Additional Info : Peak(s) mamally integrated

DAL C, Sige210,4 Ref=off (EADATANGCZ T 4 F-RACECZ v 4 F-RACE 2012 02-28 16 344102 1-0201.07
mall
500 - H
F N
400 - O S
racemic-2b
200 1 ‘é g
i g
w0
200
100 A
o4
T T T — — T T . — — .
e e:s} 40 45 a0 55 & min

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

Do not use Multiplier & Dilution Factor with ISTD=

Gigrnal l: DADL C, Sig=210,4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [wmall*=] [walT] %

il et el | === | === |-======- |
1 5Zz.007 BV 1.0872 Z.20450e4d 291.20303 49,3849
2 55.030 VB 1.1280 2.2594z2Zed 271.20145% 50.6151

Totals : 4, 463592e4 562.40445

1260HPLC-DAD 11s27/2018 9:27:14 FPM 3VITEHN Page 1 of 1
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Data File D:%DATA,CZVWZCZY-171%CEYV-171 2015-11-10 15-11-04%042-0501.D0
Sample Name: CZ¥-171-2-4-F

Log. Operator

Acg. Instrument :

Injection Date

Acg. Method

Last changed

Analysizs Method :

Last changed

Addicional Info :

Sedq. Line : 5
Instrument 2 Location : Vial 42
1171072018 4:27:51 PM Inj : 1

Inj Volume : 3.000 nl

¢ DeWDATAN CETVZCZY-171NCEY-171 2018-11-10 15-11-04°\DAD-0D(1-2)-97-3-0. 5HL-30L-

ALL-B0MIN.M

S/26/2018 2144122 PH

I \METHODY LGY,DAD-0J (1-6) -95-5-- 1ML-5UL-ALL-60MIN. M
11/27/2018 B:45:36 PM

(modified after loadineg)

Peak (5] manually integrated

TR T, Sig=210 & Fer off (00T ML T 1T TWC 2717 1 2018 -11-10 15-1 104042 - 0501 .10
mAkl 7|
H
400 F. N N
NN
T
O (6] r~
o
300 2b z
200
100+
2
£
o
2
D_
T T T T T T T T T
jeli] i 40 45 50 55 Ji]1] 1] i1l il mir|

Sorted By
Multiplier
Dilution

Use Multiplier & Dilution Factor with ISTDs

l.00oo

Signal 1: DADL C, Sig=210, 4 Ref=off

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mdl+s] [WATT] %
el EEE R |————]——=—--- | ————————-- | === [—=--———- I
1 52.850 BE 0.6623 354.51184 6.34039  1.5275
2 54,917 BE 1.1156 2.26540e4  295.08643 98,4725
Totals : 2.32085e4  301.426581
Instrument 2 1172772018 8:45:09 PN Page 1 of ¢
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Data File D:3ZDATA, CZVAZCZIV-RAC-1129%CZV-20181129-RAC 2015-11-29 15-Z21-354071-0201.D
Sample Name: CZ¥-4-CL-FAC

Log. Operator H Sedq. Line : z
Aocg. Instrument : Instrument 1 Location : Vial 71
Injection Date @ 11/25/2015 3:33:158 PM Inj : 1
Inj Volume : 3.000 nl
Acg. Method : DiZDATAN CEVYCZV-RAC-11294CEV-20181129-FAC Z0158-11-29 15-21-35\WWD-AD (1-2)-
97-3-1ML-3UL-Z10NM-7 0MIN.
Last changed T TA1E/2018 913656 AM
Analysis Method : D:\METHODYGUAN YUQING\DAD-0J(1l-6)-96-4-0.8ML-50L-ALL-110MIN. X
Last changed : 141172019 9:51:37 AM

(modified after loadineg)
Additional Info : Peak(s) manually integrated
IO A, Wavdength=2 10 nm (D0 T P Z T2 - RAL- 1T Z0C 21207 1 120-FAL Z0T8-11-29 15-2 1-5 0y 1-0207 .07

mALl

Yoo~
H

Cl N £
f00 ] \C[ I\COZ t
(0] (@]

500 - racemic-2c

310895

35006

400+

00—

100+

100+

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wavelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1l 31.095 EBE 0.7159 Z.41259e4 507.21054 50,0592
Z 35.006 EBE 0.88597 Z.406585e4 413.12375 45,9408

Totals : 4,81947ed 9Z0.35429

Instrument 2 171172019 9:51:40 AM Paye 1 of 2
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Data File D:“DATAYCEV,CZV-4-CL-0120Y4CEY-4-CL-20190120 2019-01-20 20-06-174003-0201.D
Sanple MName: CZ¥-4-CL

Acg. Operator H Seq. Line : Z
Ao, Instrument : Instrument 1 Location : Vial 3
Injection Date : 172072019 8:17:59 FH Inj : 1
Inj Volume : 3.000 upl
Acg. Method : DiNDATANCEZVYCZV-4-CL-01204CE2YV-4-CL-20190120 2019-01-20 20-06-17%VWD-AD(1-2)
-97-3-1ML-3UL-210MM- S0MIN. M
Last changed : 172042019 5:07:26 FPH
Analysis Method : D:A\METHODACZY,VWD-AD {1-2)-97-3-1ML-3UL-Z210NM-50MIN. M
Last changed r 172042019 9:54:55 PM

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

WITOT A Waveength=Z 10 nm (OOAT A Z TWC 2 1-o G L0 200G 2 v C 201907 20 Z018-07-20 Z0-06- 17 003- 020107

Harm.

500+

al N
RN
o \@[ l CO,Et -
O @] 'égg\

2c

187

%

200+

200+

100+

Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WDl A4, Wavelength=210 rm

Peak RetTime Type Width Lrea Height Area
# [min] [min] [mal*=] [malr] %

=== |--==l-===-=- | -——===—— |====——— | === |
1 31.465 MM 0.5711 15.99777 4.6683%e-1 0.08z28
2 36.1837 MH 1.0552 1.93018e4 304.88022 99,9172

Totals : 1.931758e4 305.34706

Instrument 1 172072019 9:55:01 FH Page 1 of 2
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Data File D:%DATAY CEZV\RACELRACE Z018-05-25 Z2Z1-34-46,002-0301.D
Sanple MName: CEZY-RACE-5-CL-Z

Acg. Operator

Acg. Instrument :

Injection Date

Acg. Method

Last changed

Analysis Method :

Lazt changed

Additional Info :

Seq. Line : 3

Instrument 2 Location :
5/25/2018 10:47:42 PM Inj : 1

Inj Volume : 3.000 upl

¢ DZDATEY CZTVYRACENWRACE 2018-05-25 Z1-34-46\DAD-0D(1-2)-98-2-1ML-30L-4LL-

GOMIN. M

5/25/2018 9:31:05 PM

D VMETHODY LGYLDAD-0J (1-6) -95-5-- 1ML-5SUL-ALL- 60MIN. M
11/27/2018 §:59:44 PM

(modified after loading)

Peak (5] manually integrated

OADOT T, Sig=210 4 RefF off (DADAT ACZTRACERACE I078-05- 25 21- 34 40000Z-0307.00
mAll |
N
(¢]] o O
400 racemic-2d
=
=
=
o~
200 o
o©r
3
=
o
200 |
100
o L
T T T T T T
20 225 5 T 30 324 35 A a0 mir]

Sorted By
Multiplier
Dilution

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C,

Peak RetTime Type

# [min]

1 &8.031 EBE
Z 37.338 BV

Sig=210, 4 Ref=aff

Width Lrea Height Area
[min] [midT#=] [mi] %
=== |--==l-===-=- | -——===—— |====——— | === |
0.6538 1.421580ed 31l6.70486 49,9217
0.5621 l.42626ed 239.02939 50.0783
2.84807e4 555.73425

Tatals :

Instrument 2 1172772018 5:59:453 PM

Pame 1 of 2
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Data File D:%DATAS LWDYLWD-3-30-1%LWD-3-30-1 2018-07-13 11-15-424023-2401.D
Sample Name: CZ¥-0323-5-C1

Log. Operator H Sedq. Line @ 24
Aocg. Instrument : Instrument 2 Location : Vial 23
Injection Date @ 7/14/2015 3:12:20 AM Inj : 1
Inj Volume : 3.000 nl
Acg. Method t DeAZDATAY LWDY LUD-3-30-1%LWD-3-30-1 2018-07-13 11-19-42\DAD-0D(1-2)-958-2-1ML-
S0L-ALL-S0MIN.HM
Last changed r 7/153/2018 5:55:47 P
Analysis Method : D:\METHODYLGY,DAD-0J (1-6)-95-5--1ML-5UL-ALL-60MIN. M
Last changed : 11/27/2018 S:50:25 PM

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

OAOT T, Sig=210 4 Ref= off (O ADAT ALMTRCNT-3-30- T0NrD-2-30- T 2073-00- 13 71-10-42073- 74907 10

mAkl 7]
£00 -
i H
nd
N
g ¥ “NCOLEt
500 - E}Sa'*
Cl O (e}
2d
400
300
200 -
100 %
. o
§ ¥
o 5
T T T T T
20 5 30 35 40 45

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
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1 27.425 MH 0.7560 Z.15234ed 474, 49420 99,6185
Z 37.4z24 MM 0.5157 G2.42159 Z.66377 0.3815

Totals : Z.16058ed 477, 15797

Instrument 2 11/27/2018 8:50:33 MM Page 1 of 2
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Data File D:%DATAY LYHYLYH-3-6014%LYH-3-601-FAC 2018-11-25 14-17-124%051-0401.D
Sample Name: CEZ¥-4ME-RAC

Log. Operator H Sedq. Line : 4
Aocg. Instrument : Instrument 1 Location : Vial 51
Injection Date @ 11/258/2018 4:25:358 PM Inj : 1
Inj Volume : 3.000 nl
Acg. Method : D:ZDATAN LYHYLYH-3-601VLYH-3-601-FaC 20158-11-28 14-17-12\VWD-AD(1-2)-95-2-
1ML-3UL-Z210NM-60MIN. M
Last changed r 7/153/2018 6:06:01 PM
Analysis Method : D:\METHODYGUAN YUQING\DAD-0J(1l-6)-96-4-0.8ML-50L-ALL-110MIN. X
Last changed : 141172019 9:53:53 AM

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

VDT A, Wavelength=2 10 nm (LA T AL THWCTH-3-G0 W T F-3-B0T-R AL Z076-11-28 19-17- 120810407 107
mAkl 7|
N
(OS¢}
o
) &
racemic-2e @
©
600~ o
=
S
400 o
200+
o . ;
T T T T T
10 0 30 40 50

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wavelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1 34.555 EBE 0.7773 3.22221ed 623.11316 49,9983
Z 38.05Z BE 0.9515 3.22244ed 513.21271 50,0017

Totals : 6.44465e4  1136.32587

Instrument 2 171172019 9:53:57 AM Paye 1 of 2
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Data File D:%ZDATA,CZVYZCZV-192-4-MENCZV-4-ME-192 201%-02-15 10-37-124094-0301.D
Sample Name: CZ¥-192-4-ME-EE

Log. Operator H Sedq. Line : 3
Aocg. Instrument : Instrument 1 Location : Vial 94
Injection Date @ Z/15/2019 1l:00:40 AM Inj : 1
Inj Volume : 3.000 nl
Acg. Method t DiZDATAN CEVYCEV-192-4-MELCEZV-4-ME-192 Z019-02-15% 10-37-12\VWD-4D (1-2)-95-2-
1ML-3UL-Z210NM-60MIN. M
Last changed r 7/153/2018 6:06:01 PM
Analysis Method : D:\METHODYLYH,VWD-AD (1-2)-95-5-1ML-1UL-Z100NM-35MIN. X
Last changed : 271572019 12:22:23 PH

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

IO A, Wavdength=2 10 nm (OT00 T A2 T2 - 102-d M EVC 2 v--TE- 102 S0 A-02- 15 10-3 F- 1209803071 07
mAkl 7|
200
N
"
600 — o o
2e
400 —
100
5
['=}
f=1
o
o 1 T
T T T T T T
30 e 40 45 50 55 mir|
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=210 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*s] [wATT] %
=== |--==l-===-=- | -——===—— |====——— | === |
1l 35.735% BE 0.5089 3.36277ed 625.85211 95,2220
Z 39.5646 BE 0.8528 608.71466 10.68295 1.7780
Totals : 3.42364ed 639.53506
Instrument 1 2/15/2019 12:22:31 PN Page 1 of 2
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Data File E:
Sample Name:

YWDATANYXGN\CIV-RACENCEIY-RACE 2018-03-27 16-58-18%003-0401.D
CEZ¥-03Z6-64-1-5-ME-FACE

Acg., Operator : 3YSTEM Geg. Line : 4
bAeog, Instrument : 1Z260HPLC-DAD Location @ Wial 3
Injection Date @ 372772018 6:27:20 M Inj : 1

Injy Wolume : 5.000 pl

Acg. Method : E\DATANTRGYCEY-RACENCEZY-RACE 2015-03-27 16-58-18%DAD-0D(1-2) -95-5-1ML-

SUL-ALL-35MIN.M

Last changed T3/27/2018 4:58:18 PH by 3VITEM
Analysis Method : E:\DATA\VXG\CZV-RACEVCZY-RACE 2018-03-27 16-58-18\DAD-0D(1-Z)-95-5-1ML-

SUL-ALL-35MIN.M (Sedquence Method)

Last changed P 1172742008 9:20:07 PM by 3T3TEM

[modified after loading)

Additional Info : Peak(s) mamually integrated

LAl C, Sige210,4 Ref=off { EADATANGCI RACECS Y RACE 20150327 15-55-18'003-0401 .[)
madl ]
2500 H
N
JoG G
O O
2000
racemic-2f i
o .
15010 E
000
00
0 T T T T T T : T
5 7a 0 125 15 75 20 ] min
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maultiplier & Dilution Factor with ISTD=
Signal 1: DaD1 ©, Sig=210,4 Ref=off
Feak FetTime Type Width Area Height Area
# [min] [min] [will*=] [T ] %
il et el | === | === |-======- |
1 16.15%2 EE 0.4422 4.67470e4 1584.50586 49, 4646
2 19.407 EB 0.5071 4.77590ed  1365.72595 50,5354
Totals 9.45060ed4  2953.231581
%% End of Report *##%
1260HPLC-DAD 1172772018 9:20:11 PM SYSTEM Page 1 of 1
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Data File E:\DATA\GYO\GYQ-AYGYQA-130330-F-4-BF 2015-03-30 09-49-43\072-2001.D
Sample Name: CZ2¥-5-ME(Z2)

Acg., Operator : 3YSTEM Geg. Line @ Z0
bAeog, Instrument : 1Z260HPLC-DAD Location @ Wial 72
Injection Date @ 373072015 10:59:26 PM Inj : 1
Injy Wolume : Z2.000 pl
Acg. Method : EADATANGYQNGYQ-AYGYQA-1580330-F-4-BF 2015-03-30 09-49-43\DAD-0D(1-2)-95-
5-1ML-2UL-ALL-25MIN.H
Last changed T 3730720158 8:40:16 PM by 3VITEM

Analysis Method : E:\DATA\GYOQ\GY(Q-A\GYQA-150330-F-4-ER Z20153-03-30 09-49-43\DAD-0D(1-2)-95-
5-1ML-ZUL-ALL-Z5MIN.M (Sequence Method)

Last changed P 1172742008 9:11: 50 PM by 3T3TEM
[modified after loading)

Additional Info : Peak(s) mamually integrated

LAl C, Sige210,4 R ef=off { EADATAG TN G- AE LA 1230330 F- 4B R 201505 30 09-48-423007 2- 2001 .00
mall
1400
N
O O
1000 - rs.'\?J
K
2f g .$
200
G500
<00
ol
200 4 o oF
B oW
D -
T T T T T T T
5 7a 0 125 15 75 20 )
Area Percent Report
Jorted By H Signal
Multiplier H 1.0000
Dilution : 1. 0000
Do not use Maultiplier & Dilution Factor with ISTD=
Signal 1: DaD1 ©, Sig=210,4 Ref=off
Feak FetTime Type Width Area Height Area
# [min] [min] [will*=] [T ] %
il et el | === | === |-======- |
1 16,178 MM 0.4429 2.01316e4 757.55823 99,2717
2 19.850 MM 0.4451 147.69542 5.49341 0.7283
Totals : 2.02793e4 763.05163
%% End of Report *##%
1260HPLC-DAD 1172772018 9:11:56 FPM SYSTEM Page 1 of 1
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Data File D:“\DATAYCEV\CIV-RAC-4-0MEYCEY-RAC-4-0ME 2019-02-15 10-13-024%031-0301.D

Sample Name:

Log. Operator

Acg. Instrument :

Injection Date

Acg. Method

Last changed

Analysis Method :

Last changed

Additional Info :

CZ¥-RAC-4-0ME

Sedq. Line : 3
Instrument 2 Location @ Vial 31
2/168/2019 10:37:04 AM Inj : 1

Inj Volume : 3.000 nl

¢ DowDATAN CEVYCZY-FAC-4-0MENCEY-FAC-4-0ME Z019-0E2-18 10-13-02\DAD-0D(1-2)-95-

2-1ML-3UL-ALL-60MIN. M

2/18/2019 11:45:02 AN

(modified after loading)

D VMETHODY GUAN YUQING,LONGIJIAO\DAD-OD(1-2)-20-10-0. 5ML-5UL-ALL-20MIN.M
2/168/2019 11:49:50 AM

(modified after loading)

Peak(s) manually integrated

0ADT C, 5ig=210 4 Ref=off (DADAT ACTWVCTY-RAC-4 OMBCEY-RAC-4- OME 2019-02-18 10-13-02'021-0301.00
mall ]
400 o H
3450 4 o) o)
ic-2 b3
200 4 racemic-29 o~
¥
2450 4 E
z
200
140 o
100+
40 o
1]
T T T T T T
o 20 30 40 50 G0 min
Area Percent Feport
Sorted By Signal
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 LArea Height Area
# [min] [min] [wal*s] [wi1r] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 45.243 BE 1.15955 2.33584ed 277.65860 50,1970
2 E9.520 BE 1.2971 2.31751e4d 218.91783 49,8030
Totals : 4. 653354 496, 57643
Instrument 2 Z/18/2019 11:50:20 AM Page 1 of 2
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Data File D:%DATA) GUAN YUQINGY LJ-994LJ-99 2019-02-2Z3 18-23-47,033-2401.D
Sanple Name: czy-d-ome-Z

Acg. Operator H Seq. Line : Z4
Acdg. Instrument : Instrument 2 Location @ Vial 33
Injection Date @ Z/24/2019 2:28:25 AM Inj : 1
Inj Volume : 3.000 upl
Acg. Method : DiNDATAY GUAN YUQINGY LJ-994LJ-3% 2019-02-23 18-23-47\DAD-0D(1-2)-95-2-1ML-
JUL-ALL-70MIN.M
Last changed 1 2/15/2019 12:23:56 PH
Analysis Method : D:A\METHODNLGADAD-OD(1-2)-98-2-0. SML-3UL-ALL- 20MIN. M
Last changed T2/2472019 9:09:43 AM

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

OADT T, Sig=z10 & Fef=off (0 A0AT AG DAH YOOTNGLI-STLI-00 Z0T9-02-2F 15-23-47 Uas- 2401 .01
mALl |
o N
1200 - RN
- \[:::I: :l§ CO,Et
(O]
1000
2g %
Z
200
GO0 -
400
200
5
g
D 1 1
T T T T T
10 20 30 40 A0 G0
Sorted By H Signal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL C, 3ig=210,4 Ref=off
Peak RetTime Type Width Lrea Height Area
# [min] [min] [mal*=] [malr] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 46.045 BE 0.9034 1335.68518 17.44245 1.2259
Z 58.545 BE 1.4376 1.07622e5 g8Z.00824 98,7741
Totals : 1.08955e5 899. 45069
Instrument 2 272472019 9:09:47 AM Page 1 of 2
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Data File D:%DATA, CZVWRACEZWRACE 2018-05-25 21-34-464004-0501.D
Sample Name: CZ¥-RACE-4-tET

Log. Operator H Sedq. Line : 5
Aocg. Instrument : Instrument 2 Location : Vial 4
Injection Date @ 572672018 l2:49:37 AM Inj : 1
Inj Volume : 3.000 nl
Acg. Method : DiZDATA CZVYRACEWRACE 2018-05-25 Z1-34-48\DAD-0D(1-2)-98-2-1ML-3UL-&LL-
SOMIHN. M
Last changed r 5/25/2018 9:31:05 PM
Analysis Method : D:\METHODYLGY,DAD-0J (1-6)-95-5--1ML-5UL-ALL-60MIN. M
Last changed : 11/27/2018 S:56:14 PM

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

OAOT T, Sig=210 4 Ref off (DADAT AL TRACERACE Z075-05-F527- 34450040507 T

mALl

200 H
N
CO,Et
700 4
(00
GO0 | racemic-2h

500

17121

19.381

400 +

300+

200+

100

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
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1 17.121 EBE 0.4745 1.34755e4 425.66559 49,9595
Z 19.381 EBE 0.5354 1.35006ed 381.00394 50,0405

Totals : Z2.697594ed 809.66983

Instrument 2 11/27/2018 8:56:22 MM Page 1 of 2
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Data File D:“\DATAY RKEC\KZIC-F-ACETONEYXZC-20151027-1 20158-10-27 05-29-324001-1101.D
Sample Name: CEZY¥-158-4-tBU-CHIRAL

Log. Operator H Seq. Line : 11
Aocg. Instrument : Instrument 2 Location : Vial 1
Injection Date @ 1072772015 2:32:03 PM Inj : 1
Inj Volume : 3.000 nl
Acg. Method D ZDATAN KEZCYREZC-F-ACETONELXKEZC-20181027-1 2015-10-27 05-29-32\DAD-0D(1-2)-98
-2-1ML-3UL-ALL-30MIN.HM
Last changed To7/24/2018 9:34:37 PH
Analysis Method : D:\METHODYLGY,DAD-0J (1-6)-95-5--1ML-5UL-ALL-60MIN. M
Last changed : 11/27/2018 §:54:20 PM

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

TAOT C, Sig=210 & Ret=off (005 SRz LR ZC-F-ACET UHER Z G- 201027 -1 Z078- 10-27 D8-20-30001-1107 109
mAkl 7|
N
j;\\COZEt
2000 -
O O
2h o
o
1500 | r
1000 |
500
o
&
=
o T
T T T T T T T T
10 12 14 16 12 20 22 24 25 28 mir|
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] [wATT] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 17.12Z EBE 0.5230 4.542596ed4 1416.03005 95,9435
Z 19.568 BE 0.5409 2Z047.61719 57.28540 4,0565
Totals : 5.04772ed  1473.37545
Instrument 2 11/27/2018 8:54:25 PN Page 1 of 2

51



Data File D:“\DATAYCEVN\CIV-RAC-3-MENCEY-FAC-3-ME 2019-02-14 16-46-534021-0201.D

Sample Name:

Log. Operator

Acg. Instrument :

Injection Date

Acg. Method

Last changed

Analysizs Method :

Last changed

Addicional Info :
. Sig=2il = - -

mALl
1600

1400

1200

1000+

200+

600

400+

2004

CZ¥-3-ME-RAC

Sedq. Line : z
Instrument 2 Location :
2714720159 4:5%:01 PM Inj : 1

Inj Volume : 5.000 nl

¢ DoWDATAN CEVYCZY-FAC-5-MENCIV-RAC-3-ME Z0159-02-14 16-46-55\DAD-0D(1-2)-97-3-

IML-5UL-ALL-25MIN. M

573172018 7:15:51 PM

I \METHODY GUAN YUQINGANDAD-OJ(1-6)-90-10-0.8ML-5UL-ALL-11 SMIN. M
2/14/2019 5:24:43 PM

(modified after loadineg)

Peak (5] manually integrated
I MBCZ T-RAL-3-TAE Z0T0-02- 19 16- 96-50 02 1-0201 .00

N
:IZA\COZEt
)

racemic-2i

16131

17 410

]

]
=
=3
I
=
=
%3
=
-
a3
[~
X
El
3

Sorted By
Multiplier
Dilution

l.00oo

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL C, Sig=210, 4 Ref=off

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 16.131 BV 0.4079 Z.92339e4 1079.65430 49,7162
Z 17.410 VE 0.4630 Z.95676ed 955.59766 50,2838
Totals : 5.55015%ed4 Z035.Z5195

Instrument 2 271472019 5:28:31 MM Page 1 of 2
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Data File D:“\DATANCEYN\CZV-CHIRALNCZY-CHIRAL 2015-08-31 19-12-42%031-0201.D

Sample Name: CEZ¥-3-ME-EE

Log. Operator
Acg. Instrument :
Injection Date

Acg. Method

Last changed
Analysizs Method :
Last changed

Addicional Info :

mALl

Sedq. Line :
Instrument 2 Location :
873172018 7:24:56 PM Inj

Inj Volume :
 DiANDATAN CEVACEZY-CHIRALYCEY-CHIRAL 2015-08-31 19-12-423DAD-0D(1-2)-97-3-1ML-

SUL-ALL-Z5MIN.M
873172018 7:15:51 PH

D WMETHODS LGYADAD-0T (1-6) -95-5-- 1ML-5TL-ALL- 60MIN. M

11/27/2018 B:39:56 PM
(modified after loadineg)
Peak (5] manually integrated

5,000 ul

N
OO
200 4 l CO,Et
(XNe]

, Sig=I10, = K - - AL ZOTE-08-37 10-T2-470737- 0207 M)

2i z
)
W
600 -~
400
200 4
A
LS
z &
D_ T
T T T T T T T
10 12 14 16 12 20 22 24 mir|
Sorted By Gigmal
Multiplier 1.0000
Dilution l.00oo
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] [wATT] %
=== |--==l-===-=- | -——===—— |====——— | === |
1l 15.5%63 EBE 0.3680 1.40161led 583.99731 9858.6683
Z 17.061 MM 0.5015 189.175816 6. 23679 1.3317
Totals : 1.42053e4 590, 25411
Instrument 2 11/27/2018 8:40:35 PN Page 1 of 2
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Data File D:3ZDATA,CZVAZCZY-0121%CEY-4-CF3-20190121 2019-01-21 11-04-524%002-0301.D
Sample Name: CZ¥-4-CF3-RA4C

Log. Operator H Sedq. Line : 3
Aocg. Instrument : Instrument 1 Location : Vial 2
Injection Date @ 172172019 1l2:07:2Z2 PH Inj : 1
Inj Volume : 3.000 nl
Acg. Method t DeZDATAN CEVYCEY-0121\C2V-4-CF3-20190121 2019-01-21 11-04-52\VUD-AD(1-2)-95-
5-1ML-3UL-210NM-50MIN. M
Last changed t 171472019 §:17:05 PM
Analysis Method : D:\METHODVCZV,VWD-AD (1-2)-95-5-1ML-3UL-Z100NM-30MIN. M
Last changed : 142142019 3:07:59 FH

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

VIO A, Wavdength=2 10 nm [T Aes T T Tee T CF 3207 0T T F0T0-07-2 1 T1-0 - 5T D0z-0a0T 1)
mAkl 7] o
4 @
E 2
175 =2 H
F3C N
3 \C[ I\COZEt
150 -
O” "0
racemic-2j
135 -
100 -
75 -
0 -
5
1
T T T T T T T T
[ 10 15 i ] 25 30 35 40 45

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wavelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1l 16.535% EBE 0.3809 4510.63037 190.93573 50.0541
Z 18.1595 EE 0.4247 4800.22412 170.88565 49,9453

Totals : 9610.85449 3561.82Z138

Instrument 1 1/21/2019 3:08:05 PM Page 1 of 2
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Data File D
Sample Name

AZDATAN CZVNCEY-01Z21NCEY-4-CF3-20190121 2019-01-21 11-04-52%001-0201.D
i CE¥Y-4-CF3-EE

Log. Operator H Sedq. Line : z
Aocg. Instrument : Instrument 1 Location : Vial 1
Injection Date @ 172172019 1l:16:35 AM Inj : 1
Inj Volume : 3.000 nl
Acg. Method t DeZDATAN CEVYCEY-0121\C2V-4-CF3-20190121 2019-01-21 11-04-52\VUD-AD(1-2)-95-
5-1ML-3UL-210NM-50MIN. M
Last changed t 171472019 §:17:05 PM
Analysis Method : D:\METHODVCZV,VWD-AD (1-2)-95-5-1ML-3UL-Z100NM-30MIN. M
Last changed : 172142019 3:11:17 FH

(modified after loadineg)

Additional Info : Peak(s) manually integrated

mALl
1400

1200

1000

200+

600

400

200+

0T A, Wavdength=2 T nm (OADAT A NC -0 TNV CRE-20Ta072T 2070-07-2 1 11-0457007-0207 .17

164505

H
F3C N K
3 \©i l\CozEt
0 Yo
2j

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wavelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %
=== |--==l-===-=- | -——===—— |====——— | === |
1l 16.505 EBE 0.3884 Z.77626ed 1092.70007 94,0565
Z 18.265 BE 0.4195 1744,82361 62.92595 5.913z2

Totals :

Z2.95074ed  1155.62603

Instrument 1 1/21/2019 3:11:20 PM Page 1 of 2
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Data File D:%DATA, CZVWRACEVRACE-1208 2018-12-08 21-45-00%071-0201.D1
Sample Name: CEZ¥-RAC-5Ta-Methl

Log. Operator H Sedq. Line : z
Aocg. Instrument : Instrument 1 Location : Vial 71
Injection Date @ 12/5/20158 9:56:44 PM Inj : 1
Inj Volume : 3.000 nl
Acg. Method : D:ZDATA CZVYRACEW\RFACE-1208 2015-12Z-08 Z1-45-00VVWD-AD|l-2)-95-5-1ML-3UL-
Z10NM-60MIN. M
Last changed r 1172972018 6:15:21 PM
Analysis Method : D:\METHODYGUAN YUQING\DAD-0J(1l-6)-96-4-0.8ML-50L-ALL-110MIN. X
Last changed : 141142019 9:56:05 AM

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

I A, Wavdength=2 10 nm (LA T ALZ TR AL ERACE- 1208 2015- 12-0% 21-35-0007 1-0 207 17
makl 7|
H
200 N
CO,Me
£
(O e} = o
i =
f00 o racemic-2k G
400
200
D 1 I\k 1
T T T T T
10 ] 30 40 50

Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal 1: VD1 A, Wavelength=210 nm

Peak RetTime Type Width Area Height Area
# [min] [min] [milT*s] [wATT] %

=== |--==l-===-=- | -——===—— |====——— | === |
1l 3Z.8585% EBE 0.5630 3.635635ed 634.00806 49,9491
Z 42.495 BE 0.9519 3.64305e4 586.25413 50,0509

Totals : T.27868ed  1Z20.30Z19

Instrument 2 171172019 9:56:09 AM Paye 1 of 2
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Data File D:%DATAY LYHYLYH-4-6444LYH-4-644-1-1 2019-01-20 14-24-374,002-0801.D
Sample Name: CEZ¥-53TL-ME

Log. Operator H Sedq. Line : 5]
Aocg. Instrument : Instrument 1 Location : Vial 2
Injection Date @ 1/20/20159 4:34:34 FPM Inj : 1
Inj Volume : 3.000 nl
Acg. Method : D:ZDATAN LYHYLYH-4-644\LYH-4-644-1-1 2019-01-20 14-Z4-37\VWD-AD(1-2)-95-5-
1ML-3UL-210NM-50MIN. M
Last changed t 171472019 §:17:05 PM
Analysis Method : D:\METHODYLYH,VWD-AD (1-2)-95-5-1ML-1UL-Z100NM-35MIN. X
Last changed : 172042019 7:55:21 TH

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

VIO A, Wavdength=2 10 nm (O70e T AL THWC TH- Gl T H- 4684 1- 1 207 9-07-20 19233 7002 0601 .00
Marm. |
140 -
120 - H
N_
@E l\COQMe
100
(0] (0]
o
2k 2
30 | 5
60 |
40 -
T
45
Sorted By H Gigmal
Multiplier H 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VD1 A, Wavelength=210 nm
Peak RetTime Type Width Area Height Area
# [win] [min] [wdT*s] [wATT] %
=== |--==l-===-=- | -——===—— |====——— | === |
1 3Z.857 MH 0.7496 29.97522 6.66454e-1 0.6736
Z 41.03% BE 0.8773 4420.34717 76.94135 99,3254
Totals : 4450, 32239 77607583
Instrument 1 1/20/2019 7:55:47 FM Page 1 of 2
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