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1. General and Materials

Commercially available reagents were used without further purification. Solvents were treated
prior to use according to the standard methods. *H NMR, **C NMR and **F NMR spectra were
recorded at room temperature in CDCl;on 400 MHz instrument with TMS (tetramethylsilane) as
internal standard. Enantiomeric excess was determined by HPLC analysis, using chiral column
described below in detail. Optical rotations were measured by polarimeter. Flash column chroma-
tography was performed on silica gel (200-300 mesh). All reactions were monitored by TLC
analysis or NMR analysis.

Materials: Commercially available reagents were used throughout without further purification.
The anhydrous solvents were also purchased without the further purification.

2. General Procedure for Synthesis of [2.2]Paracyclophane Aldimines

The [2.2]paracyclophane aldimines 1 could be synthesized from formyl[2.2]paracyclophanes 5
and p-toulenesulfonamide in the presence of tetraethyl orthosilicate according to the known
literature procedure.™ The intermediate formyl[2.2]paracyclophanes 5a and 5b were synthesized
from the [2.2]paracyclophanes S1 according to the known literature procedures.” Starting
material 4-methyl[2.2]paracyclophane S1b was prepared from 4-formyl[2.2]paracyclophane 5a
according to the known literature procedures.?

]
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S1b: R=CHj 5b: R = CHj3 1b: R=CHj

[2.2]Paracyclophanes S1 (14.7 mmol) were dissolved in dichloromethane (50 mL) and cooled
to 0 °C. Titanium tetrachloride (3.22 mL, 29.4 mmol) and dichloromethoxymethane (1.39 mL,
15.4 mmol) were added subsequently. The mixture was stirred at room temperature overnight,
poured into water (30 mL) and stirred at room temperature for another 2 h. The two phases were
separated, and the aqueous phase was extracted with dichloromethane (20 mL>3). The combined
organic phases were dried by anhydrous sodium sulfate and concentrated under reduced pressure.
The residue was purified by column chromatography on silica gel using hexanes, ethyl acetate and
dichloromethane as eluent to afford the aldehyde 5a or 5b.

4-Formyl-7-methyl[2.2]paracyclophane 5b: The reaction was conducted by using 4-methyl-
[2.2]paracyclophane S1b (3.528 g, 14.7 mmol), affording 5b 2.293 g, 62% yield, white solid, mp
= 173-175 °C, the known compound,’ R¢ = 0.50 (hexanes/ethyl acetate 10/1).

HCUAL ] 'H NMR (400 MHz, CDCly) & 9.93 (s, 1H), 6.91 (s, 1H), 6.81-6.71 (m, 1H),
7 0 651-6.39 (m, 3H), 6.22 (s, 1H), 4.12-3.99 (m, 1H), 3.41-3.29 (m, 1H), 3.29-3.14

i (m, 2H), 3.07-2.94 (m, 2H), 2.89-2.71 (m, 2H), 2.16 (s, 3H). *C NMR (100

MHz, CDCl3) 6 191.7, 144.3, 143.3, 139.4, 139.4, 139.4, 138.2, 137.6, 134.8, 132.6, 132.5, 132.1,
128.2, 35.2, 33.5, 33.3, 33.3, 20.4. HRMS: Calculated for CygH300 [M+H]" 251.1430, found:

251.1434.

The above aldehyde 5a or 5b (6.1 mmol), p-toluenesulfonamide (1.044 g, 6.1 mmol) and
tetraethyl orthosilicate (1.271 g, 1.36 mL, 6.1 mmol) were combined in a schlenk flask and heated

at 160 °C under nitrogen for 12 h. After cooling to room temperature, the reaction mixture was
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purified by column chromatography on silica gel using hexanes and dichloromethane as eluent to
afford the corresponding aldimine 1a or 1b.

(x)-N-Tosyl[2.2]paracyclophane-4-methanimine la: The reaction was conducted by using

4-formyl[2.2]paracyclophane 5a (2.363 g, 10.0 mmol), affording 1a 4.174 g, 91% vyield, yellow

« s solid, mp = 172-174 °C, new compound, Rs = 0.50 (hexanes/ethyl acetate 10/1).

N 'H NMR (400 MHz, CDCls) & 8.98 (s, 1H), 7.98-7.90 (m, 2H), 7.41-7.33 (m,

O 2H), 7.17 (d, J = 1.9 Hz, 1H), 6.73 (dd, J = 7.8, 1.9 Hz, 1H), 6.59 (d, J = 7.8

Hz, 1H), 6.56-6.45 (m, 2H), 6.35 (dd, J = 7.9, 1.8 Hz, 1H), 6.13 (dd, J = 7.9,

1.8 Hz, 1H), 3.95-3.83 (m, 1H), 3.27-2.92 (m, 6H), 2.88-2.79 (m, 1H), 2.43 (s, 3H). *C NMR

(100 MHz, CDCl3) 6 168.6, 145.5, 144.5, 141.1, 139.6, 139.1, 139.0, 136.1, 135.8, 135.8, 133.3,

133.0, 132.5, 132.2, 132.0, 129.9, 127.9, 35.5, 35.3, 34.9, 34.2, 21.8. HRMS: Calculated for
CasH24NO,S [M+H]"390.1522, found: 390.1525.

(x)-N-Tosyl-7-methyl[2.2]paracyclophane-4-methanimine 1b: The reaction was conducted

by using 5b (1.529 g, 6.1 mmol), affording 1b 1.160 g, 47% vyield, yellow solid, mp = 216-218 °C,

new compound, R; = 0.50 (hexanes/ethyl acetate 5/1). *H NMR (400 MHz,

HsC (Y CDCl3) 6 8.97 (s, 1H), 8.05-7.82 (m, 2H), 7.42-7.31 (m, 2H), 7.07 (s, 1H),

//N‘Ts 6.75(dd, J=7.9, 1.9 Hz, 1H), 6.43 (dd, J = 7.9, 1.8 Hz, 1H), 6.36 (dd, J = 7.9,

1.8 Hz, 1H), 6.27-6.15 (m, 2H), 3.96-3.79 (m, 1H), 3.35-3.09 (m, 3H),

3.04-2.91 (m, 1H), 2.88-2.71 (m, 3H), 2.43 (s, 3H), 2.15 (s, 3H). **C NMR (100 MHz, CDCl5) &

168.6, 145.7, 145.6, 144.4, 139.9, 139.5, 139.0, 138.2, 137.2, 136.2, 132.4, 132.3, 132.1, 130.4,

129.9, 128.3, 127.9, 35.5, 33.9, 33.6, 33.1, 21.8, 20.6. HRMS: Calculated for C,sHsNO,S
[M+H]" 404.1679, found: 404.1676.

4-Methoxy-5-formyl[2.2]paracyclophane 5¢ was synthesized from the [2.2]paracyclophane Sla
according to the known literature procedure.?

OMe . OMe
TsNH,, Si(OEt),

o N.
0 Z 160 °C 0 7 Ts
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The aldehyde 5c¢ (0.173 g, 0.7 mmol), p-toluenesulfonamide (0.123 g, 0.7 mmol) and tetraethyl
orthosilicate (0.150 g, 0.16 mL, 0.7 mmol) were combined in a schlenk flask and heated at 160 °C
under nitrogen for 12 h. After cooling to room temperature, the reaction mixture was purified by
column chromatography on silica gel using hexanes and ethyl acetate as eluent to afford the
corresponding aldimine 1c.

(x)-N-Tosyl-4-methoxy[2.2]paracyclophane-5-methanimine 1c: 0.195 g, 72% vyield, yellow
solid, mp = 61-63 °C, new compound, R; = 0.35 (hexanes/ethyl acetate 10/1). "H NMR (400 MHz,
CDCl3) § 9.09 (s, 1H), 8.02-7.90 (m, 2H), 7.41-7.33 (m, 2H), 6.73-6.64 (m,
2H), 6.54-6.48 (m, 1H), 6.45-6.36 (M, 2H), 6.05-5.96 (m, 1H), 4.23-4.06 (m,

@ N 1H), 3.76 (s, 3H), 3.36-3.23 (m, 1H), 3.17-2.94 (m, 3H), 2.80-2.59 (m, 3H),

T 2.44 (s, 3H). *C NMR (100 MHz, CDCls) § 167.7, 163.5, 145.9, 144.3,

141.7, 139.3, 139.2, 135.9, 133.5, 132.4, 131.9, 131.6, 131.1, 129.8, 129.3,

127.9, 126.1, 62.5, 35.6, 34.1, 33.4, 31.2, 21.7. HRMS: Calculated for CsHzsNOsS [M+H]"
420.1628, found: 420.1634.
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3. General Procedure for Kinetic Resolution

N\ /TS Pd(OCOCF3)2 I
N

L2, RB(OH), (-)-1

TFE, 60 °C, 15 h +

By H Allyl bromide
g NaH, DMF
PPh2 H B E——

0° tort,2h

rac-1

@ (RyS)FL2

A schlenk tube (25 mL) was charged with Pd(OCOCFs3), (3.3 mg, 0.01 mmol, 5 mol%) and
(Rp,S)-L2 (5.0 mg, 0.01 mmol, 5 mol%) under nitrogen, and degassed anhydrous acetone (1.5 mL)
was added. The mixture was stirred at room temperature for 1 h. The solvent was removed under
vacuum to give the catalyst. Then substrate rac-1 (77.9 mg, 0.20 mmol), arylboronic acid (0.20
mmol) and 2,2,2-trifluoroethanol (4.0 mL) were added into the tube under nitrogen. The mixture
was heated to 60 °C. After stirring at 60 °C for 15 h, the reaction mixture was cooled to room
temperature, and the solvent was removed by rotary evaporation. The resulting mixture was dried
under vacuum and the conversion of rac-1 was confirmed by *H NMR analysis with benzyl ether
as internal standard. The solvent was removed in vacuo, the recovered material (-)-1 and addition
product 3 were isolated by column chromatography on silica gel using hexanes and ethyl acetate
as eluent.

To a solution of the addition product 3 in dry N,N-dimethylformamide (DMF, 1.0 mL) was
added sodium hydride (15 mg, 0.38 mmol, 60% wt.) at 0 <C, and then allyl bromide (36 mg, 26.0
L, 0.30 mmol) was added dropwise. The reaction mixture was warmed to room temperature and
stirred at room temperature for 2 h. Water (5.0 mL) was added, and extracted with ethyl acetate
(10 mL>3). The combined organic layer was washed with brine, dried by anhydrous sodium
sulfate and filtered, concentrated in vacuo and analyzed by crude ‘H NMR to determine
diastereomeric ratio. The solvent was removed in vacuo, and the residue was purified by column
chromatography on silica gel using hexanes and ethyl acetate as eluent to afford the product (+)-2.

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(phenyl)methyl}-4-methylbenzenesulfonamide (2a):
48.9 mg, 48% vyield, 12:1 dr, white solid, mp = 144-146 °C, new compound, R; = 0.50 (hexanes/
ethyl acetate 10/1), 98.8% ee, [0]*°p = 114.70 (c 0.24, CHCI5). "H NMR (400

Ph
L Ts MHz CDCL;) & 8.01-7.89 (m, 2H), 7.43-7.35 (m, 2H), 7.24-7.18 (m, 1H),
O 7.17-7.07 (m, 3H), 6.92-6.84 (m, 2H), 6.76-6.71 (M, 1H), 6.64-6.46 (m, 4H),
ﬁ 6.34 (d, J = 7.6 Hz, 1H), 6.20 (s, 1H), 4.82-4.69 (m, 1H), 4.66-4.50 (m, 2H),

4.05-3.90 (m, 1H), 3.46 (dd, J = 15.6, 3.6 Hz, 1H), 3.31-3.15 (m, 2H),
3.08-2.87 (m, 4H), 2.55-2.38 (m, 2H), 2.50 (s, 3H). *C NMR (100 MHz, CDCl5) & 143.5, 140.9,
140.0, 139.5, 139.2, 138.9, 138.6, 136.9, 136.0, 134.0, 133.7, 132.6, 132.3, 132.2, 131.4, 130.5,
129.7, 129.4, 128.4, 128.2, 128.0, 117.2, 64.6, 48.5, 35.5, 35.4, 34.6, 34.5, 21.7. HPLC: Chiracel
AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min, retention time 6.9
min (major) and 7.5 min. HRMS: Calculated for Cs3HsKNO,S [M+K]" 546.1864, found:
546.1861.
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N-Allyl-N-{[2.2]paracyclophan-4-yl(phenyl)methyl}-4-methylbenzenesulfonamide  (2a’):
white solid, mp = 176-178 °C, new compound, R; = 0.35 (hexanes/ethyl acetate 10/1). '"H NMR
(400 MHz, CDClj3) 6 7.34-7.27 (m, 2H), 7.26-7.23 (m, 1H), 7.19-7.12 (m, 4H),

Ph
Ts 6.93(d,J =81 Hz, 2H), 687 (dd, J = 79, 1.7 Hz, 1H), 6.62-6.43 (m, 4H),
O 6.29 (s, 1H), 6.04 (dd, J = 7.9, 1.7 Hz, 1H), 5.68-5.54 (m, 2H), 4.85-4.76 (m,
ﬁ 1H), 4.72-4.59 (m, 1H), 4.00-3.83 (m, 1H), 3.57-3.35 (m, 3H), 3.30-3.20 (m,

1H), 3.05-2.82 (m, 4H), 2.74-2.59 (m, 1H), 2.30 (s, 3H). **C NMR (100 MHz,
CDCl3) 6 142.5, 140.3, 140.0, 139.7, 139.3, 138.8, 137.2, 136.2, 136.1, 134.1, 133.3, 133.2, 133.0,
132.2, 129.6, 128.8, 128.7, 128.7, 127.6, 127.6, 116.0, 66.0, 49.9, 35.1, 35.0, 34.7, 33.8, 21.5.
HRMS: Calculated for C53H33KNO,S [M+K]* 546.1864, found: 546.1827.
(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with phenylboronic acid, 30.7 mg, 39% vyield, 93.7% ee, [0]*’p =
-356.96 (¢ 0.63, CHCIl3). HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH =
80/20, flow = 0.8 mL/min, retention time 16.6 min and 18.9 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(o-tolyl)methyl}-4-methylbenzenesulfonamide (2b):
51.9 mg, 50% yield, 7:1 dr, white solid, mp = 58-60 °C, new compound, R; = 0.60 (hexanes/ ethyl

Ar acetate 10/1), 98.7% ee, [0]®p = 45.71 (c 0.28, CHCI3). *H NMR (400 MHz,
~N-'8 CDCly) § 7.96-7.88 (m, 2H), 7.37-7.30 (m, 2H), 7.26-7.23 (m, 1H), 7.19-7.08
@ ﬁ (m, 2H), 6.85 (t, J = 7.4 Hz, 1H), 6.77-6.68 (m, 3H), 6.64-6.59 (m, 1H),

6.56-6.46 (m, 3H), 6.32 (d, J = 7.5 Hz, 1H), 4.34-4.23 (m, 3H), 3.96-3.85 (m,
Ar=2-MeCgH,  1H), 3.60-3.50 (m, 1H), 3.35-2.90 (m, 7H), 2.69 (s, 3H), 2.54-2.41 (m, 2H),
2.45 (s, 3H). BC NMR (100 MHz, CDCl,) 6 143.6, 140.0, 139.7, 139.4, 139.3, 138.5, 138.2, 137.7,
137.1, 136.0, 133.6, 133.4, 132.6, 132.1, 132.0, 131.1, 130.9, 130.4, 130.3, 129.4, 128.6, 127.9,
125.6,115.7,61.1,47.4, 35.5, 35.4, 34.8, 34.1, 21.6, 20.0. HPLC: Chiracel AD-H column, 254 nm,
30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min, retention time 5.3 min (major) and 7.0 min.
HRMS: Calculated for CssH3sNaNO,S [M+Na]" 544.2281, found: 544.2282.
(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 2-methylphenylboronic acid, 29.6 mg, 38% yield, 80.1% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.7 min and 18.9 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(m-tolyl)methyl}-4-methylbenzenesulfonamide (2c):
50.7 mg, 49% yield, 12:1 dr, white solid, mp = 63-65 °C, new compound, R; = 0.60 (hexanes/ethyl

Ar acetate 10/1), 98.1% ee, [¢]*% = 135.93 (c 0.32, CHCl;). "H NMR (400 MHz,
~N-TS CDCly) § 7.98-7.88 (m, 2H), 7.44-7.35 (m, 2H), 7.13-7.07 (m, 1H), 7.03-6.95
@ ﬁ (m, 2H), 6.73 (s, 1H), 6.67-6.57 (m, 3H), 6.55-6.45 (M, 3H), 6.32 (d, J = 7.6

Hz, 1H), 6.05 (s, 1H), 4.84-4.73 (m, 1H), 4.68-4.51 (m, 2H), 3.95 (dd, J =
Ar=3-MeCeH,  16.4, 7.8 Hz, 1H), 3.45 (dd, J = 16.4, 4.3 Hz, 1H), 3.28-3.13 (m, 2H),
3.09-2.86 (m, 4H), 2.51 (s, 3H), 2.48-2.38 (m, 2H), 2.12 (s, 3H). *C NMR (100 MHz, CDCls) &
143.4, 140.7, 140.0, 139.6, 139.2, 139.0, 138.7, 137.9, 137.0, 136.0, 134.3, 133.8, 132.7, 132.3,
132.2, 131.5, 130.5, 130.2, 129.7, 128.7, 128.3, 128.2, 126.3, 117.3, 64.6, 48.6, 35.5, 35.4, 34.6,
34.6, 21.7, 21.4. HPLC: Chiracel IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow =
1.0 mL/min, retention time 15.8 min and 21.7 min (major). HRMS: Calculated for C34H3sNaNO,S
[M+Na]* 544.2281, found: 544.2282.
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(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 3-methylphenylboronic acid, 21.7 mg, 28% yield, 91.2% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.6 min and 18.9 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(p-tolyl)methyl}-4-methylbenzenesulfonamide (2d):
55.2 mg, 53% yield, 13:1 dr, white solid, mp = 56-58 °C, new compound, R; = 0.55 (hexanes/

Ar ethyl acetate 10/1), 98.3% ee, [¢]*> = 134.91 (c 0.61, CHCI5). *H NMR (400
~N-T®  MHz, CDCly) & 8.03-7.87 (m, 2H), 7.47-7.34 (m, 2H), 7.09 (d, J = 7.7 Hz,
O ﬁ 1H), 6.93 (d, J = 7.8 Hz, 2H), 6.79-6.69 (m, 3H), 6.59 (t, J = 8.0 Hz, 2H),

6.55-6.45 (m, 2H), 6.32 (d, J = 7.6 Hz, 1H), 6.15 (s, 1H), 4.82-4.70 (m, 1H),

Ar=4-MeCgHs  4.68-4.53 (m, 2H), 4.01-3.87 (m, 1H), 3.51-3.39 (m, 1H), 3.28-3.14 (m, 2H),
3.07-2.86 (m, 4H), 2.56-2.41 (m, 2H), 2.50 (s, 3H) 2.28 (s, 3H). *C NMR (100 MHz, CDCls) &
143.4, 140.0, 139.5, 139.3, 139.0, 138.7, 137.9, 137.7, 137.2, 136.0, 134.2, 133.7, 132.6, 132.3,
132.2,131.5, 130.5, 129.7, 129.3, 129.0, 128.2, 117.2, 64.4, 48.5, 35.5, 35.4, 34.6, 34.6, 21.7, 21.2.
HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min,
retention time 7.1 min and 8.5 min (major). HRMS: Calculated for CzH3sNaNO,S [M+Na]”*
544.2281, found: 544.2284.

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 4-methylphenylboronic acid, 27.8 mg, 36% yield, 88.0% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.5 min and 18.8 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(4-fluorophenyl)methyl}-4-methylbenzenesulfonam
ide (2e): 51.9 mg, 49% yield, 16:1 dr, white solid, mp = 164-166 °C, new compound, R = 0.45

Ar (hexanes/ethyl acetate 10/1), 96.3% ee, [0]®p = 105.59 (c 0.25, CHCI3). *H
~N-TS NMR (400 MHz, CDCl,) & 7.96-7.88 (m, 2H), 7.43-7.36 (m, 2H), 7.04 (dd, J =
@ ﬁ 7.8, 1.8 Hz, 1H), 6.89-6.78 (m, 4H), 6.71-6.66 (m, 1H), 6.62-6.57 (m, 1H),

6.55-6.45 (m, 3H), 6.37-6.30 (m, 1H), 6.18 (s, 1H), 4.77-4.58 (m, 3H),

Ar = 4-FCgH, 4.05-3.90 (m, 1H), 3.50-3.36 (m, 1H), 3.24-3.13 (m, 2H), 3.04-2.87 (m, 4H),
2.56-2.35 (m, 2H), 2.50 (s, 3H). **C NMR (100 MHz, CDCl3) & 162.4 (d, Jc.¢ = 247.7 Hz), 143.7,
140.2, 139.6, 139.2, 138.9, 138.5, 137.0 (d, Jc.r = 3.3 Hz), 136.8, 136.1, 133.9, 133.7, 132.7,
132.5,132.3, 131.4, 131.1 (d, Jc.r = 8.1 HZz), 130.4, 129.8, 128.1, 117.4, 115.3 (d, Jc.r = 21.3 Hz),
63.8, 48.5, 35.5, 35.4, 34.6, 34.5, 21.7. °F NMR (376 MHz, CDCl;) & -113.8. HPLC: Chiracel 1B
column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0 mL/min, retention time 5.1 min
(major) and 5.5 min. HRMS: Calculated for CssHsFNaNO,S [M+Na]™ 548.2030, found:
548.2026.

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 4-fluorophenylboronic acid, 33.8 mg, 43% yield, 99.2% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.4 min and 18.6 min (major).

S5



(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(4-(trifluoromethyl)phenyl)methyl}-4-methylbenze
nesulfonamide (2f): 58.2 mg, 51% yield, >20:1 dr, white solid, mp = 108-110 °C, new compound,
Rr = 0.43 (hexanes/ethyl acetate 10/1), 98.7% ee, [a]*°p = 106.49 (c 0.20,
CHCI5). 'H NMR (400 MHz, CDCl3) 8 7.96-7.87 (m, 2H), 7.45-7.36 (m, 4H),
7.08-7.00 (m, 3H), 6.72-6.67 (m, 1H), 6.64-6.58 (m, 1H), 6.56-6.47 (m, 3H),
6.35 (d, J = 7.6 Hz, 1H), 6.27 (s, 1H), 4.74-4.57 (m, 3H), 4.02-3.92 (m, 1H),

Ar=4-CF3CeH,  3.50-3.38 (m, 1H), 3.26-3.14 (m, 2H), 3.07-2.89 (m, 4H), 2.57-2.43 (m, 1H),
2.51 (s, 3H), 2.39-2.27 (m, 1H). *C NMR (100 MHz, CDCl,) 5 145.1, 143.8, 140.3, 139.6, 139.1,
138.7, 138.3, 136.2, 135.9, 133.6, 133.5, 132.7, 132.7, 132.4, 131.4, 130.4, 130.2 (q, Jc.r = 32.4
Hz), 129.8, 129.8, 128.1, 125.3 (q, Jc.r = 3.7 Hz), 124.0 (q, Jc.r = 272.2 Hz), 117.5, 64.0, 48.6,
35.4, 35.4, 34.6, 34.5, 21.7. F NMR (376 MHz, CDCls) 6 -62.5. HPLC: Chiracel IB column, 254
nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min, retention time 5.9 min (major) and 6.6
min. HRMS: Calculated for CssH3sF3N,0,S [M+NH,4]* 593.2444, found: 593.2462.

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 4-trifluoromethylphenylboronic acid, 28.8 mg, 37% vyield,
98.5% ee. HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8
mL/min, retention time 16.1 min and 18.3 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(4-chlorophenyl)methyl}-4-methylbenzenesulfona
mide (2g): 54.1 mg, 50% yield, >20:1 dr, white solid, mp = 139-141 °C, new compound, R¢ = 0.43
Ar (hexanes/ethyl acetate 10/1), 98.9% ee, [a]®p = 134.50 (c 0.82, CHCI3). *H
~T NMR (400 MHz, CDCly) 3 7.96-7.88 (m, 2H), 7.43-7.36 (m, 2H), 7.15-7.08
@ H (m, 2H), 7.05 (dd, J = 7.8, 1.4 Hz, 1H), 6.86-6.79 (m, 2H), 6.72-6.67 (m, 1H),
I 6.64-6.57 (m, 1H), 6.56-6.46 (m, 3H), 6.34 (d, J = 7.6 Hz, 1H), 6.17 (s, 1H),
Ar=4-CICeH,  4.80-4.60 (m, 3H), 4.03-3.88 (m, 1H), 3.49-3.35 (m, 1H), 3.25-3.14 (m, 2H),
3.06-2.89 (m, 4H), 2.55-2.45 (m, 1H), 2.50 (s, 3H), 2.44-2.33 (m, 1H). *C NMR (100 MHz,
CDCl3) 8 143.7,140.2, 139.6, 139.5, 139.1, 138.8, 138.4, 136.4, 136.1, 133.9, 133.8, 133.6, 132.7,
132.6, 132.3, 131.4, 130.7, 130.4, 129.8, 128.6, 128.1, 117.5, 63.8, 48.5, 35.4, 35.4, 34.6, 34.5,
21.7. HPLC: Chiracel IB column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 6.4 min (major) and 7.0 min. HRMS: Calculated for Cs3H3sCIN,O,S [M+NH,]*
559.2181, found: 559.2175 (*°Cl), 561.2160 (*'CI).
(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 4-chlorophenylboronic acid, 31.2 mg, 40% yield, 99.6% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.4 min and 18.6 min (major).

(+)-N-Allyl-N-{[2.2] paracyclophan-4-yl(3-fluorophenyl)methyl}-4-methylbenzenesulfonam
ide (2h): 52.2 mg, 50% yield, >20:1 dr, white solid, mp = 134-136 °C, new compound, R; = 0.43

Ar (hexanes/ethyl acetate 10/1), 98.9% ee, [a]”, = 123.93 (c 0.66, CHCI;). 'H
~NT8 NMR (400 MHz, CDCls) § 7.99-7.90 (m, 2H), 7.45-7.36 (m, 2H), 7.16-7.02 (m,
G ﬁ OH), 6.95-6.84 (m, 1H), 6.75-6.67 (m, 2H), 6.64-6.58 (m, 1H), 6.57-6.46 (m,

4H), 6.34 (d, J = 7.6 Hz, 1H), 6.16 (s, 1H), 4.78-4.59 (m, 3H), 4.04-3.93 (m,

Ar=3-FCeH,  1H), 3.49-3.38 (m, 1H), 3.26-3.14 (m, 2H), 3.06-2.89 (m, 4H), 2.57-2.46 (m,
1H), 2.51 (s, 3H), 2.46-2.37 (m, 1H). *C NMR (100 MHz, CDCl3) & 162.7 (d, Jc.r = 246.7 Hz),
143.8, 1435 (d, Jo.r = 6.6 Hz), 140.2, 139.6, 139.2, 138.7, 138.5, 136.2, 136.1, 133.8, 133.7,
132.7, 132.6, 132.3, 131.4, 130.4, 129.8 (d, Jc.r = 8.0 Hz), 129.8, 128.1, 125.1 (d, Jo.r = 2.8 H2),
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117.4,116.4 (d, Jc.r = 22.1 Hz), 115.0 (d, Jc.r = 21.1 Hz), 64.0 (d, Jc.r = 1.6 Hz), 48.5, 35.4, 35.4,
34.6, 34.5, 21.7. **F NMR (376 MHz, CDCls) & -112.6. HPLC: Chiracel IA column, 254 nm, 30
°C, n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min, retention time 6.4 min (major) and 7.2 min.
HRMS: Calculated for C53H3,FNaNO,S [M+Na]* 548.2030, found: 548.2061.

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 3-fluorophenylboronic acid, 31.9 mg, 41% yield, 97.4% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.2 min and 18.3 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(3-chlorophenyl)methyl}-4-methylbenzenesulfona
mide (2i): 54.4 mg, 50% vyield, >20:1 dr, white solid, mp = 56-58 °C, new compound, R¢= 0.41

Ar (hexanes/ethyl acetate 10/1), 99.4% ee, [0]*p = 114.30 (c 1.10, CHCI5). *H
~nT® NMR (400 MHz, CDCls) & 7.98-7.89 (m, 2H), 7.47-7.38 (m, 2H), 7.21-7.15 (m,
O ﬁ 1H), 7.10-7.01 (m, 2H), 6.82-6.75 (m, 1H), 6.73-6.68 (M, 1H), 6.63-6.58 (m,

2H), 6.58-6.47 (m, 3H), 6.34 (d, J = 7.6 Hz, 1H), 6.06 (s, 1H), 4.86-4.58 (m,

Ar = 3-CICgH,4 3H), 4.07-3.92 (m, 1H), 3.52-3.37 (m, 1H), 3.29-3.13 (m, 2H), 3.08-2.85 (m,
4H), 2.58-2.31 (m, 2H), 2.52 (s, 3H). *C NMR (100 MHz, CDCl5) & 143.9, 142.9, 140.2, 139.6,
139.1, 138.6, 138.4, 136.2, 136.1, 134.3, 133.8, 133.7, 132.7, 132.6, 132.3, 131.4, 130.4, 129.9,
129.6, 129.5, 128.2, 128.1, 127.4, 117.6, 64.0, 48.6, 35.4, 35.4, 34.6, 34.5, 21.7. HPLC: Chiracel
IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min, retention time 11.2 min
and 13.2 (major) min. HRMS: Calculated for Cs3H3sCIN,O,S [M+NH,]* 559.2181, found:
559.2175 (*Cl), 561.2155 (*'Cl).

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 3-chlorophenylboronic acid, 32.7 mg, 42% yield, 98.4% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.3 min and 18.5 min (major).

(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(4-methoxyphenyl)methyl}-4-methylbenzenesulfon
amide (2j): 51.6 mg, 48% yield, 13:1 dr, white solid, mp = 65-67 °C, new compound, R; = 0.25

Ar (hexanes/ethyl acetate 10/1), 96.5% ee, [0]®p = 135.32 (c 0.30, CHCI3). *H
NS NMR (400 MHz, CDCls) 8 7.97-7.88 (m, 2H), 7.42-7.35 (m, 2H), 7.07 (dd, J =
O ﬁ 7.8, 1.5 Hz, 1H), 6.80-6.74 (m, 2H), 6.73-6.69 (m, 1H), 6.68-6.62 (m, 2H),

6.61-6.44 (m, 4H), 6.32 (d, J = 7.6 Hz, 1H), 6.13 (s, 1H), 4.81-4.72 (m, 1H),
Ar=4-MeOCeH,  4.70-459 (m, 2H), 3.98-3.89 (m, 1H), 3.75 (s, 3H), 3.47-3.38 (m, 1H),
3.25-3.14 (m, 2H), 3.05-2.88 (m, 4H), 2.56-2.43 (m, 2H), 2.49 (s, 3H). *C NMR (100 MHz,
CDCl3) 6 159.2, 143.4, 140.0, 139.5, 139.3, 139.0, 138.7, 137.4, 136.0, 134.3, 133.7, 133.1, 132.7,
132.3, 132.2, 131.5, 130.6, 130.5, 129.7, 128.2, 117.2, 113.6, 64.1, 55.3, 48.5, 35.5, 35.4, 34.6,
34.6, 21.7. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 1.0
mL/ min, retention time 6.5 min and 7.2 min (major). HRMS: Calculated for Cz;H3sKNO3S
[M+K]" 576.1969, found: 576.1959.

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 4-methoxyphenylboronic acid, 35.1 mg, 45% vyield, 83.9%
ee. HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.3 min and 18.5 min (major).
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(+)-N-Allyl-N-{[2.2]paracyclophan-4-yl(2-naphthyl)methyl}-4-methylbenzenesulfonamide
(2k): 54.0 mg, 48% vyield, 12:1 dr, white solid, mp = 66-68 °C, new compound, R; = 0.38

Ar (hexanes/ethyl acetate 10/1), 98.4% ee, [a]*% = 155.39 (c 0.87, CHCI,). *H
~n-TS NMR (400 MHz, CDCls) § 8.02-7.94 (m, 2H), 7.80-7.74 (m, 1H), 7.63 (d, J =
O ﬁ 8.5 Hz, 1H), 7.55-7.50 (m, 1H), 7.49-7.38 (m, 4H), 7.21-7.18 (m, 1H),

7.18-7.12 (m, 1H), 7.03 (dd, J = 8.5, 1.5 Hz, 1H), 6.84-6.79 (m, 1H), 6.63 (d, J

Ar=2-Naphthyl = 8.0 Hz, 2H), 6.53 (d, J = 7.1 Hz, 2H), 6.39-6.29 (m, 2H), 4.76-4.67 (m, 1H),
4.64-4.49 (m, 2H), 4.04-3.92 (m, 1H), 3.63-3.50 (m, 1H), 3.31-3.20 (m, 2H), 3.12-2.96 (m, 3H),
2.95-2.85 (m, 1H), 2.54 (s, 3H), 2.48-2.39 (m, 2H). *C NMR (100 MHz, CDCl;) & 143.5, 140.1,
139.6, 139.2, 138.9, 138.7, 138.2, 136.9, 136.1, 134.1, 133.8, 133.0, 132.9, 132.7, 132.5, 132.3,
131.6, 130.5, 129.8, 128.5, 128.3, 128.1, 128.1, 127.7, 127.3, 126.4, 126.3, 117.4, 64.7, 48.7, 35.5,
35.4, 34.6, 21.7. HPLC: Chiracel AD-3 column, 254 nm, 30 °C, n-Hexane/ i-PrOH = 90/10, flow
= 1.0 mL/min, retention time 9.0 min and 13.8 min (major). HRMS: Calculated for Cs;H3sNa-
NO,S [M+Na]" 580.2281, found: 580.2279.

(-)-N-Tosyl[2.2]paracyclophane-4-methanimine (1a): Kinetic resolution from the addition of
[2.2]paracyclophane aldimine 1a with 2-naphthaleneboronic acid, 31.9 mg, 41% vyield, 82.3% ee.
HPLC: Chiralcel AD-3 column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 16.3 min and 18.5 min (major).

(+)-N-Allyl-N-{7-methyl[2.2]paracyclophan-4-yl(phenyl)methyl}-4-methylbenzenesulfona
mide (21): 52.1 mg, 50% vyield, 8:1 dr, white solid, mp = 183-185 °C, new compound, R;= 0.50
(hexanes/ethyl acetate 10/1), 97.9% ee, [a]*’ = 158.03 (c 0.52, CHCIs).

HC AL ) 7, 'H NMR (400 MHz, CDClg) & 8.00-7.88 (m, 2H), 7.44-7.32 (m, 2H),
7 N~ 7-24-7.08 (m, 4H), 6.96-6.82 (m, 3H), 6.61 (s, 1H), 6.57-6.50 (m, 1H),
Ph 6.46-6.35 (m, 1H), 6.22 (s, 1H), 5.96 (s, 1H), 4.80-4.65 (m, 1H),

4.65-4.49 (m, 2H), 4.03-3.90 (m, 1H), 3.51-3.40 (m, 1H), 3.40-3.29 (m, 1H), 3.19 (t, J = 11.8 Hz,
1H), 3.04-2.74 (m, 4H), 2.50 (s, 3H), 2.41-2.29 (m, 2H), 2.13 (s, 3H). *C NMR (100 MHz, CDCls)
3 143.4, 141.1, 139.2, 139.0, 138.9, 138.5, 138.2, 138.1, 136.6, 134.7, 134.2, 133.9, 132.6, 131.3,
130.8, 129.7, 129.4, 128.4, 128.2, 128.0, 127.8, 117.2, 64.5, 48.4, 34.3, 34.0, 33.6, 33.4, 21.7, 19.8.
HPLC: Chiracel 1B column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min,
retention time 6.2 min (major) and 7.1 min. HRMS: Calculated for CzHzsNaNO,S [M+Na]”*
544.2281, found: 544.2262.

(-)-N-Tosyl-7-methyl[2.2]paracyclophane-4-methanimine (1b): Kinetic resolution from the
addition of [2.2]paracyclophane aldimine 1b with phenylboronic acid, 32.2 mg, 40% yield, 99.4%
ee, [a]®p = -400.28 (c 0.65, CHCI3). HPLC: Chiralcel AD-H column, 254 nm, 30 °C, n-Hexane/
i-PrOH = 80/20, flow = 0.8 mL/min, retention time 16.7 min and 20.5 min (major).

(+)-N-Allyl-N-{7-methyl[2.2]paracyclophan-4-yl(4-chlorophenyl)methyl}-4-methylbenzene
sulfonamide (2m): 52.3 mg, 47% yield, 17:1 dr, white solid, mp = 55-57 °C, new compound, R;=
0.50 (hexanes/ethyl acetate 10/1), 97.9% ee, [a]p = 150.36 (c 0.54,

HC AL Y 7, CHCI;). *H NMR (400 MHz, CDCly) & 7.98-7.86 (m, 2H), 7.46-7.34 (m,
& N~ 2H), 7.15-7.04 (m, 3H), 6.90-6.78 (m, 3H), 6.56 (s, 1H), 6.49 (dd, I =78,

A 1.4 Hz, 1H), 6.39 (dd, J = 7.8, 1.6 Hz, 1H), 6.18 (s, 1H), 5.96 (s, 1H),

Ar = 4-CICgH, 4.81-4.57 (m, 3H), 4.03-3.90 (m, 1H), 3.48-3.27 (m, 2H), 3.23-3.10 (m,

1H), 3.06-2.85 (m, 3H), 2.84-2.70 (m, 1H), 2.50 (s, 3H), 2.41-2.27 (m, 2H), 2.12 (s, 3H). °C
NMR (100 MHz, CDCl3) & 143.7, 139.7, 139.2, 138.9, 138.8, 138.6, 138.2, 138.0, 136.9, 134.1,
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133.9, 133.8, 133.8, 132.6, 131.4, 130.7, 130.7, 129.8, 128.6, 128.1, 127.9, 117.5, 63.7, 48.5, 34.3,
34.1, 33.6, 33.4, 21.7, 19.8. HPLC: Chiracel IB column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20,
flow = 0.8 mL/min, retention time 6.4 min (major) and 7.5 min. HRMS: Calculated for
CasH3sCIN,O,S [M+NH,]* 573.2337, found: 573.2376 (**Cl), 575.2360 (*'Cl).

(-)-N-Tosyl-7-methyl[2.2]paracyclophane-4-methanimine (1b): Kinetic resolution from the
addition of [2.2]paracyclophane aldimine 1b with 4-chlorophenylboronic acid, 33.8 mg, 42%
yield, 99.9% ee. HPLC: Chiralcel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 80/20, flow
= 0.8 mL/min, retention time 16.7 min and 20.5 min (major).

(+)-N-Allyl-N-{4-methoxy[2.2]paracyclophan-5-yl(4-chlorophenyl)methyl}-4-methylbenze
nesulfonamide (2n): 14.0 mg, 12% yield, >20:1 dr, white solid, mp = 45-47 °C, new compound,
Rr = 0.45 (hexanes/ethyl acetate 10/1), 99.4% ee, [0]*°p = 6.07 (c 0.28,
CHCI3). *H NMR (400 MHz, CDCly) § 7.33-7.28 (m, 2H), 7.22-7.12 (m,
4H), 7.11-6.99 (m, 2H), 6.70-6.59 (m, 2H), 6.55-6.49 (m, 1H), 6.40-6.32 (m,
2H), 6.28-6.22 (m, 1H), 6.19-6.13 (m, 1H), 5.13-4.97 (m, 1H), 4.79-4.66 (m,

Ar = 4-CICgH, 2H), 3.99-3.80 (m, 2H), 3.65-3.53 (M, 1H), 3.15-2.72 (m, 7H), 2.91 (s, 3H),
2.36 (s, 3H). *C NMR (100 MHz, CDCls) § 158.0, 142.8, 141.5, 139.3, 139.2, 139.0, 137.8, 135.9,
135.1, 133.2, 132.4, 132.0, 131.5, 131.2, 130.9, 129.3, 129.0, 128.7, 128.1, 127.7, 116.6, 61.9,
60.9, 49.0, 34.8, 34.7, 33.2, 31.0, 21.5. HPLC: Chiracel IA column, 254 nm, 30 °C,
n-Hexane/i-PrOH = 90/10, flow = 1.0 mL/min, retention time 9.9 min (major) and 10.9 min.
HRMS: Calculated for CsqH3sCINNaOsS [M+Na]* 594.1840, found: 594.1851 (**Cl), 596.1824
o))

(-)-N-Tosyl-4-methoxy[2.2]paracyclophane-5-methanimine (1c): Kinetic resolution from the
addition of [2.2]paracyclophane aldimine 1c with 4-chlorophenylboronic acid, 71.0 mg, 85% yield,
13.2% ee. [a]° = -14.09 (c 0.44, CHCIs). HPLC: Chiralcel IA column, 254 nm, 30 °C,
n-Hexane/i-PrOH = 80/20, flow = 0.8 mL/min, retention time 10.8 min (major) and 16.4 min.
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4. Elaborations of Recovered Material and Product

Derivatizations of the Recovered Material (Rp)-(-)-1a

Ts. Ts.
N~ NaBH,, MeOH, rt

(Rp)-(-)-1a: 99% ee (Rp)-(-)-4: 99% ee, 94% yield

Iz

Sodium tetrahydroborate (38 mg, 1.0 mmol) was added to a solution of aldimine (-)-1a (78 mg,
0.20 mmol, 99% ee) in methanol (5.0 mL). The reaction was performed at room temperature
overnight. The reaction mixture was quenched by addition of saturated aqueous ammonium
chloride solution (15 mL). After being extracted with ethyl acetate (15 mL>3), the combined
organic layer was dried by anhydrous sodium sulfate, concentrated in vacuo, then purification by
silica gel chromatography using hexanes and ethyl acetate as eluent to gave product (-)-4.

(-)-N-([2.2]Paracyclophan-4-ylmethyl)-4-methylbenzenesulfonamide (4): 73 mg, 94% yield,
white solid, mp = 49-51 °C, new compound, R¢= 0.50 (hexanes/ethyl acetate 3/1), 99% ee, [a]"p
= -16.48 (c 1.42, CHCl5). *H NMR (400 MHz, CDCl3) § 7.85-7.75 (m, 2H), 7.40-7.30 (m, 2H),
6.56-6.37 (m, 5H), 6.32-6.24 (m, 1H), 6.16 (s, 1H), 4.50 (t, J = 5.7 Hz, 1H), 4.07 (dd, J = 13.4, 6.1
Hz, 1H), 3.72 (dd, J = 13.4, 5.7 Hz, 1H), 3.25-3.14 (m, 1H), 3.13-2.96 (m, 4H), 2.95-2.83 (m, 2H),
2.81-2.70 (m, 1H), 2.46 (s, 3H). *C NMR (100 MHz, CDCl,) 5 143.6, 140.4, 139.5, 139.2, 138.1,
136.7, 135.2, 135.2, 133.4, 133.4, 133.3, 132.4, 132.2, 129.9, 128.7, 127.3, 46.3, 35.3, 34.9, 34.3,
32.9, 21.7. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 60/40, flow = 0.7
mL/min, retention time 15.9 min and 26.4 min (major). HRMS: Calculated for CyH»sNaNO,S
[M+Na]" 414.1498, found: 414.1502.

Tso
N~ 2 M HCI, MeOH o

O 60 °C O

(Rp)-(-)-1a: 99% ee (Rp)-(-)-5a: 99% ee, 95% yield

To a stirred mixture of aldimine (-)-1a (78 mg, 0.20 mmol, 99% ee) in methanol (10 mL) was
added aqueous HCI (10 mL, 2 M in water). The resulting mixture was stirred at 60 °C for 8 h. The
reaction was quenched by addition of saturated aqueous sodium bicarbonate solution (30 mL), and
then extracted with dichloromethane (20 mL>3). The combined organic layer was washed with
brine, dried by anhydrous sodium sulfate and filtered. The solvent was removed in vacuo, and the
residue was purified by column chromatography on silica gel using hexanes and ethyl acetate as
eluent to afford the corresponding product (-)-5a.

(Rp)-(-)-4-Formyl[2.2]paracyclophane (5a): 45 mg, 95% vyield, white solid, known com-
pound,’™ R¢= 0.30 (hexanes/ethyl acetate 80/1), 99% ee, [0]*°p = -181.65 (c 0.96, CHCIs), [lit.!:
[0]*°5 = 184 (c 0.41, CHCls) for 98.7% ee (S,)]. "H NMR (400 MHz, CDCls) & 9.95 (s, 1H), 7.02
(d, J =1.9 Hz, 1H), 6.76-6.69 (m, 1H), 6.62-6.54 (m, 2H), 6.53-6.48 (m, 1H), 6.46-6.36 (m, 2H),
4.18-4.05 (m, 1H), 3.31-2.90 (m, 7H). **C NMR (100 MHz, CDCl3) & 192.0, 143.3, 140.8, 139.6,
139.5, 138.2, 136.7, 136.4, 136.2, 133.4, 133.0, 132.5, 132.3, 35.4, 35.2, 35.1, 33.7. HPLC:
Chiracel IC column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10, flow = 0.7 mL/min, retention time

12.6 min (major) and 15.4 min.
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Ts<

N” PhMgBr Allyl bromide, NaH
O THF,0°Ctort DMF, 0 °C to rt
(Rp)-(-)-1a: 99% ee (Rp)-3a (Rp,R)-(-)-2a: 99% ee, 98% yield

To a solution of (-)-1a (78 mg, 0.20 mmol, 99% ee) in dry tetrahydrofuran (7.0 mL) was added
PhMgBr (0.50 mL, 2 M in THF, 1.0 mmol) at 0 °C under nitrogen. The reaction mixture was
allowed to warm to room temperature and stirred at room temperature overnight. Water (5.0 mL)
was added, and extracted with ethyl acetate (10 mL>3). The combined organic layer was washed
with brine, dried by anhydrous sodium sulfate and filtered. The solvent was removed in vacuo,
and the residue was purified by column chromatography on silica gel using hexanes and ethyl
acetate as eluent to afford sulfonamide 3a.

To a solution of the above sulfonamide 3a in dry N,N-dimethylformamide (5.0 mL) was added
sodium hydride (24 mg, 1.0 mmol, 60% wt.) at 0<C, and then allyl bromide (121 mg, 86.0 i,
1.00 mmol) was added dropwise. The reaction mixture was warmed to room temperature and
stirred at room temperature overnight. Water (10 mL) was added, and extracted with ethyl acetate
(10 mL>®). The combined organic layer was washed with brine, dried by anhydrous sodium
sulfate and filtered. The solvent was removed in vacuo, and the residue was purified by column
chromatography on silica gel using hexanes and ethyl acetate as eluent to afford the desirable
product (-)-2a.

(-)-N-Allyl-N-{[2.2]paracyclophan-4-yl(phenyl)methyl}-4-methylbenzenesulfonamide (2a):
99 mg, 98% vyield, white solid, new compound, Rf= 0.50 (hexanes/ethyl acetate 10/1), 99% ee,
[0]% = -129.07 (c 1.37, CHCI3). *H NMR (400 MHz, CDCly) & 7.97-7.89 (m, 2H), 7.43-7.33 (m,
2H), 7.24-7.17 (m, 1H), 7.17-7.07 (m, 3H), 6.91-6.84 (m, 2H), 6.77-6.70 (m, 1H), 6.63-6.47 (m,
4H), 6.34 (d, J = 7.6 Hz, 1H), 6.20 (s, 1H), 4.80-4.68 (m, 1H), 4.64-4.48 (m, 2H), 4.04-3.91 (m,
1H), 3.53-3.39 (m, 1H), 3.30-3.15 (m, 2H), 3.08-2.86 (m, 4H), 2.53-2.37 (m, 2H), 2.50 (s, 3H).
3C NMR (100 MHz, CDCl3) & 143.5, 140.9, 140.0, 139.5, 139.2, 138.9, 138.6, 136.9, 136.0,
134.0, 133.7, 132.7, 132.3, 132.2, 131.4, 130.5, 129.7, 129.4, 128.4, 128.2, 128.0, 117.2, 64.6,
485, 35.5, 35.4, 34.6, 34.5, 21.7. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/
i-PrOH = 90/10, flow = 1.0 mL/min, retention time 6.8 min and 7.4 min (major).

Ts.
S NH
LN .
N Zn, Allyl bromide = Allyl bromide, NaH
O DMF, 80 °C O DMF, rt
(Rp)-(-)-1a: 99% ee S2
=
\/\N/TS H
> Grubbs' || catalyst N
> Ts
DCM, reflux
S3 (Rp,R)-(+)-6:

99% ee, 90% yield
Confirmed by X-ray
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To a suspension of (-)-1a (78 mg, 0.20 mmol, 99% ee) and zinc powder (24 mg, 0.36 mmol) in
dry N,N-dimethylformamide (4.0 mL) was slowly added allyl bromide (36 mg, 26.0 pL, 0.30
mmol) under nitrogen and the solution was stirred at 80 °C for 4 h. After the addition of saturated
aqueous ammonium chloride solution (15 mL), the solution was extracted with ethyl acetate (15
mL>3). The combined organic layer was washed by brine, dried by anhydrous sodium sulfate and
filtered. The solvent was removed in vacuo, and the residue was purified by column chromato-
graphy on silica gel using hexanes and ethyl acetate as eluent to afford sulfonamide S2.

To a solution of the above sulfonamide S2 in dry N,N-dimethylformamide (2.0 mL) was added
sodium hydride (30 mg, 0.75 mmol, 60% wt.) at room temperature, and then allyl bromide (73 mg,
50.0 i, 0.60 mmol) was added dropwise. The reaction mixture was stirred at room temperature
overnight. Water (10 mL) was added, and extracted with ethyl acetate (15 mL>3). The combined
organic layer was washed with brine, dried by anhydrous sodium sulfate and filtered. The solvent
was removed in vacuo, and the residue was purified by column chromatography on silica gel using
hexanes and ethyl acetate as eluent to afford the compound S3.

To a solution of crude product S3 in dichloromethane (5.0 mL) was added Grubb’s second
generation catalyst (17 mg, 0.02 mmol, 10 mol%). The mixture was refluxed overnight and
concentrated. The resulting crude product was purified by column chromatography on silica gel
using hexanes and ethyl acetate as eluent to afford the desiable product (Rp,R)-(+)-6.

(+)-2-([2.2]Paracyclophan-4-yl)-1-tosyl-1,2,3,6-tetrahydropyridine (6): 80 mg, 90% yield,
white solid, mp = 149-151 °C, new compound, R¢= 0.30 (hexanes/ethyl acetate 10/1), 99% ee,
[a]”°p = 73.22 (c 0.62, CHCI3). *H NMR (400 MHz, CDCl;) & 7.94-7.82 (m, 2H), 7.41-7.32 (m,
2H), 7.12-7.01 (m, 1H), 6.64 (s, 1H), 6.63-6.54 (m, 2H), 6.54-6.48 (m, 1H), 6.45-6.37 (m, 2H),
5.48-5.34 (m, 3H), 4.23-3.91 (m, 2H), 3.35-3.23 (m, 2H), 3.22-2.93 (m, 6H), 2.51-2.34 (m, 1H),
2.46 (s, 3H), 2.26-2.14 (m, 1H). **C NMR (100 MHz, CDCls) 5 143.4, 140.0, 139.9, 139.5, 139.0,
137.8, 136.0, 136.0, 133.4, 132.5, 132.3, 131.1, 129.9, 129.7, 127.1, 123.2, 122.1, 52.2, 42.1, 35.3,
34.9, 33.8, 31.2, 21.6. HPLC: Chiracel AD-H column, 254 nm, 30 °C, n-Hexane/i-PrOH = 90/10,
flow = 1.0 mL/min, retention time 13.4 min (major) and 14.2 min. HRMS: Calculated for
CaH3oNO,S [M+H]" 444.1992, found: 444.1971.

Removal of the Tosyl Group
Ph

N Ts Na/naphthalenide

THF, -78 °C

(Sp;S)-(+)-2a: 99% ee (Sp:S)-(+)-7: 99% ee, 94% yield

Sodium (92 mg, 4.0 mmol, 20 equiv; washed free of oil in hexane) was added to a vigorously
stirred suspension of naphthalene (513 mg, 4.00 mmol) in tetrahydrofuran (15 mL) at room
temperature. The resulting green suspension was stirred for 4 h at room temperature, then was
transferred to a solution of (S,,S)-(+)-2a (101 mg, 0.20 mmol) in tetrahydrofuran (10 mL) at
-78 <C. The dark green solution was stirred at -78 <C for 2 h. Water (20 mL) was added to the
solution at -78 <C. The reaction mixture was extracted with ethyl acetate (20 mL>3). The
combined organic layer was washed with brine, dried by anhydrous sodium sulfate and filtered.
The solvent was removed in vacuo, and the residue was purified by column chromatography on
silica gel using hexanes and ethyl acetate as eluent to afford the desirable product (+)-7.
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(+)-N-([2.2]Paracyclophan-4-yl(phenyl)methyl)prop-2-en-1-amine (7): 67 mg, 94% yield,
wh|te solid, mp = 99-101 °C, new compound, R = 0.35 (hexanes/ethyl acetate 10/1), 99% ee,
[a]*°p = 174.32 (c 0.30, CHCI3). *H NMR (400 MHz, CDCls) & 7.25-7.19 (m, 2H), 7.18-7.12 (m,
3H), 6.88 (s, 1H), 6.67-6.60 (m, 1H), 6.60-6.49 (m, 3H), 6.48-6.42 (m, 1H), 6.35 (d, J = 7.6 Hz,
1H), 6.19-6.05 (m, 1H), 5.42-5.23 (m, 2H), 4.76 (s, 1H), 3.41-3.02 (m, 9H), 2.77-2.63 (m, 1H).
B3C NMR (100 MHz, CDCl3) & 143.9, 142.9, 140.1, 139.8, 139.6, 137.2, 136.6, 135.7, 133.8,
133.1, 132.0, 131.5, 129.7, 129.3, 128.4, 128.1, 126.9, 116.6, 62.9, 50.4, 35.5, 35.4, 34.6, 34.1.
HPLC: Chiracel 1A column, 254 nm, 30 °C, n-Hexane/i-PrOH = 98/2, flow = 1.0 mL/min,
retention time 5.0 min (major) and 5.7 min. HRMS: Calculated for C,gHysN [M+H]" 354.2216,
found: 354.2213.

5. Scale-up Reaction

Ts\
(-)-1a
96.0% ee, 43% yield
\N/TS Pd(OCOCF3;), s=97

L2, PhB(OH), (-)>-1a
O TFE, 60 °C, 15 h
rac-1a fo)
Allyl bromide
NaH, DMF
_—
0°tort,2h

= (RyS)-L2
(+)-2a >20:1 dr
98.1% ee, 50% yield

A schlenk tube (50 mL) was charged with Pd(OCOCF3), (16.6 mg, 0.05 mmol, 5 mol%) and
(Rp,S)-L2 (24.8 mg, 0.05 mmol, 5 mol%) under nitrogen, and degassed anhydrous acetone (5.0
mL) was added. The mixture was stirred at room temperature for 1 h. The solvent was removed
under vacuum to give the catalyst. Then substrate rac-la (389 mg, 1.00 mmol), phenylboronic
acid (122 mg, 1.0 mmol) and 2,2,2-trifluoroethanol (20 mL) were added into the tube under
nitrogen. The mixture was heated to 60 °C. After stirring at 60 °C for 15 h, the reaction mixture
was cooled to room temperature, and the solvent was removed by rotary evaporation. The
resulting mixture was dried under vacuum and the conversion of rac-la (51% conv.) was
confirmed by *H NMR analysis with benzyl ether as internal standard. The solvent was removed
in vacuo, recovered material (-)-1a (165.5 mg, 43% yield with 96.0% ee) and addition product 3a
were isolated by column chromatography on silica gel using hexanes and ethyl acetate as eluent.

To a solution of the addition product 3a in dry N,N-dimethylformamide (DMF, 8.0 mL) was
added sodium hydride (48 mg, 1.20 mmol, 60% wt.) at 0 <C, and then allyl bromide (242 mg, 0.17
mL, 2.00 mmol) was added dropwise. The reaction mixture was warmed to room temperature and
stirred at room temperature for 4 h. Water (10 mL) was added, and extracted with ethyl acetate (15
mL>3). The combined organic layer was washed with brine, dried by anhydrous sodium sulfate
and filtered, concentrated in vacuo and analyzed by crude *H NMR to determine diastereomeric
ratio (> 20:1 dr). The solvent was removed in vacuo, and the residue was purified by column
chromatography on silica gel using hexanes and ethyl acetate as eluent to afford the product
(+)-2a (255.0 mg, 50% yield with 98.1% ee).
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6. Determination of Absolute Configuration
6.1 Determination of the Absolute Configuration of (+)-2a

To determine the absolute configuration of (+)-2a, a single crystal of the 2a was grown from its
solution in dichloromethane and n-hexane. n-Hexane (3.0 mL) was slowly added into the solution
of 2a in dichloromethane (3.0 mL) at room temperature, then the solvent was slowly evaporated
and single crystal was obtained after 6 days. The structure in Figure S1 showed the absolute
configuration of (+)-2a is (S,,S). The CCDC number is 1891926. These details can be obtained
free of charge via www.ccdc.com. ac.uk/data_request/cif from the Cambridge Crystallographic
Data Centre.

Figure S1. X-ray Crystallographic Analysis of (S;,S)-2a

6.2 Determination of the Absolute Configuration of (+)-2I

To determine the absolute configuration of (+)-2l, a single crystal of the 2| was grown from its
solution in dichloromethane and n-hexane. n-Hexane (1.5 mL) was slowly added into the solution
of 2l in dichloromethane (1.5 mL) at room temperature, then the solvent was slowly evaporated
and single crystal was obtained after 3 days. The structure in Figure S2 showed the absolute
configuration of (+)-21 is (S,,S). The CCDC number is 1910494. These details can be obtained free
of charge via www.ccdc.com. ac.uk/data_request/cif from the Cambridge Crystallographic Data
Centre.

Figure S2. X-ray Crystallographic Analysis of (S,S)-2l
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6.3 Determination of the Absolute Configuration of (+)-6

To determine the absolute configuration of (+)-6, a single crystal of the 6 was grown from its
solution in dichloromethane and n-hexane. n-Hexane (3.0 mL) was slowly added into the solution
of 6 in dichloromethane (3.0 mL) at room temperature, then the solvent was slowly evaporated
and single crystal was obtained after 5 days. The structure in Figure S3 showed the absolute
configuration of (+)-6 is (Rp,R). The CCDC number is 1917426. These details can be obtained free
of charge via www.ccdc.com. ac.uk/data_request/cif from the Cambridge Crystallographic Data
Centre.

Figure S3. X-ray Crystallographic Analysis of (Rp,R)-6
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1H NMR YZ-4-62TM in CDCI3

2d "H NMR (400 MHz, CDCl3)
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13C NMR YZ-4-62TM in CDCI3
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1H NMR YZ-4-65ATM in CDCI3

2e "H NMR (400 MHz, CDCl3)
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A

iy
01
~roLE

b
Zraul
- 80e

b0
a0z

=502

~ooe

4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

5.0

5.5

6.0

6.5

7.0

7.5

8.0

S41



UNe—

s've
A5PE
BGE
Q.mm”\

By 8r—

£Es—

By LL—
808z L
ag ezl
LLBTL
BE0EL
£LO0EL
BELEL
BTZEIE
GGTEL
agzel
ZaEEL
1SEEL
agee)
oLegh
Zragt
gk
2agl
LVBEL
EGBEL
L5BEL
1Z0pk
29EpL

4-72ATM in CDCI3

13C NMR YZ-

2g '3C NMR (100 MHz, CDCl5)

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)
S42

0



It
£00K 2
ELLY T
20217
156y
vy 7
56y T
LIBY Z-
0905 71
65 21
21657
0952
25067
S0E6 T
BEE6 T
9F56 71
ap.6 7
1696
A6 71
9020 €
LER0E
2060°€1
Hele
6zal e
e
THLE
102 €
£0LTE
\ZT e
BECT €
SRETE
e
aev e
995t°E
6v6 €
Phas e
0786 €
£500%
eplay
paza'y
ey
acga'y
GEGO'Y
aB0g'Y
a0y
o¥BaY
0502 ¥
Ty
S04 Y
LIELY
0SkL Y
009, b
629191
BECE 91
875691
918191
P05 a1
BELG O
201591
LIEG 91
708G 91
£LAG 91
9219'91
604991
G0 a4
zI0La
a0zs 9
pR/aa
Zrag'a
06589
ar06'a
16169
569

LLED'L
BIF0°L
1G04
S04
18404

19502
08502
e
WLV
6ZEL L
O¥6e L
[
LSE6 L
SGYE L

1H NMR YZ-4-74ATM in CDCI3

2h "H NMR (400 MHz, CDCl3)
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13C NMR YZ-4-77TM in CDCI3
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1H NMR YZ-4-65BTM in CDCI3

Ar = 4-MGOC6H4
2j "H NMR (400 MHz, CDCls)
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13C NMR YZ-4-65BTM in CDCI3

Ar = 4-MeOCeH4
2j 13C NMR (100 MHz, CDCls)
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13C NMR YZ-4-68TM in CDCI3
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1H NMR YZ-4-85ATM in CDCI3

21 "H NMR (400 MHz, CDCly)
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13C NMR YZ-4-85ATM in CDCI3

21 13C NMR (100 MHz, CDCly)
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1H NMR YZ-4-85BTM in CDCI3

Ar = 4-CICgH,
2m "H NMR (400 MHz, CDCls)
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1H NMR YZ-6-8TM in CDCI3

2n 'H NMR (400 MHz, CDCl3)
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13C NMR YZ-6-8TM in CDCI3

2n '3C NMR (100 MHz, CDCl,)
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1H NMR YZ-4-90in CDCI3

4 "H NMR (400 MHz, CDCl3)
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13C NMR YZ-4-90 in CDCI3

4 "3C NMR (100 MHz, CDCl,)
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1H NMR YZ-4-99in CDCI3
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Data File C:%CHEM3ZY)1%DATALZHOUZ0154,5IG1003079.D
Sample Name: YZ-4-58B5M(RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
5/30/19 9:38:00

Acg. Method
Last changed 5730419 9:07:37

(modified after loading)
Analysis Method :

Laszt changed

5730719 10:07:23

(modified after loading)
Sample Info
n

Additional Info :

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M

% CHEM3 24 1NMETHODS, DEF_LCL1.M

Peal(z) manually integrated

Location : Wial 1

Inj Wolume : 5.000 pl

: AD-3, n-hexane/i-Pr0H = 80720, 0.5 nl/win, 30 oC, 254 n

WA A Wavdength=254nm (ZHO L2019 1G1003079.0)
Harm,
140 o
120 o
100 o
80 ~
=
=
60 o
a0 |
0
1)
T T T T T T T T
35 5 ) 10 125 15 17.5 20 minf
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000 X, /TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area rac-1a
#  [min] [min]  [mall*s] [1mAlT] 5
-1 ---- | Bl |
1 1le.ll5 BV 0.2366 1152.96143 76.14727 49,9519
2 18.177 ¥EB 0.2685 1155.18285 67.21445 50.0481
{488 1 5/30/19 10:07:42 Page 1 of 2

S68

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002434.T
Sample Name: YZ-4-58B

Acg. Operator
Acg. Instrument :
Injection Date

a1
1/12/19 13:53:08

Location : Wial 91
Inj Volume :

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1

1/12/19 13:05:18

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH

5430719 8:d4:40

jmodified after loadineg)

: AD-3, n-hexane/i-Pr0H = 80/20, 0.8 nL/win, 30 oC, 254 n

m

5.000 pl
Acg. Method
Last changed

Analysis Method @
Last changed

Sauwple Info

Additional Info : Peak(s) manually integrated

NDT A Wizvdength=2 54 nm (ZHO Z01SS1GT002434.0)
Ham. 7]
1754
140
1254 -
&
£
100+
Th o
50~
25 -
=
=
o A,
T T T T T T T T
d 2.5 5 75 10 125 13 17.5 20 minf
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000 \N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Pesk RetTime Type Width Area Height Area (-)-1a
# [min] [min] [mdlT*5] [md1T] & . . .
e - | - [P— | Kinetic resolution
1 16.616 VB  0.2488 61.41887  3.79507  3.1303 from PhB(OH),
2 18.887 BB 0.2875 1900.67249 102.88990 96.8897

{8 1 5/30/19 8:45:32 Page 1 of 2



Data File C:%CHEM3Z2}1%\DATAY,ZHOUZ01594,5161002465.
Sample Name: YZ-4-604

=]

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
1/15/19 14:13:25

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
L/15/19 13:26:04

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:10:26

(modified after loading)

Analysis Method :
Laszt changed

Sample Info
n

Addircional Info : Peak(s) manually integrated

Location :

¥ial 91

5.000 pl

: AD-3, n-hexane/i-Pr0H = 80720, 0.5 nl/win, 30 oC, 254 n

WA A Wavdength=254nm (ZHO 20 1915 1G1002465.0)
Harm. 7]
200 o
S
160 o ®
100 o
50
o
fd
2
=
: A ‘
T T T T T T
35 5 ) 10 125 15 17.5 20 minf
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000 \N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area (-)-13
#  [min] [min]  [mall*s] [1mAlT] 5 L .
) fp— | - PP | Kinetic resolution
1 1l6.672 BE 0.2563 293.14850 17.42010 9.9678 -
from 2-MeCgH4B(OH),
2 18.944 BE 0.2912 2647.81104 140.90lel 90,0322

{88 1 530419 10:10:32

Page 1 of 2
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Data File C:\CHEM32%1\DATA4ZHOU2019%5IG1002465.
Sample Name: YZ2-4-60B

=]

Acg. Operator
Acg. Instrument :
Injection Date

a1
1/15/19 22:43:10

Location :

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
1/15/19 22:40:46

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 9:51:56

jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info

n

Additional Info : Peak(s) manually integrated

¥ial 91

5.000 pl

: AD-3, n-hexane/i-Pr0H = 80/20, 0.8 nL/win, 30 oC, 254 n

NDT A Wizvdength=2 54 nm (ZHO 20195 1GT002469.0)
Harm.
120
100+
80+
@
&
&
=
&0~
a0 4
-
~
=
z
=
o4
T T T T T T T T
d 2.5 5 75 10 125 13 17.5 20 minf
Area Percent Report
Sorted By Signal
NS
Multiplier: : 1.0000 N/TS
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal l: VD1 &, Wavelength=254 mm

Peak RetTime Type Width Area Height Area
# [min] [min] [mdlT*5] [mdlr] %
----1 - | - |-==-=-- |
1 16.607 VB 0.2640 5Se.11112 3.20973 4, 4128
2 18.888 BV 0.2869 1215.42883 65.99891 95.5872

{8 1 5/30/19 9:52:11

(-)-1a
Kinetic resolution
from 3-MeCgH4B(OH),

Page 1 of 2



Data File C:%CHEM3ZY1%DATA\EZHOUZ01545IGLIO02527.D
Sample Name: YZ-4-62

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1 Location : Vial 1
1/22/19 16:30:41
Inj Wolume :

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
L/22/19 16:31:20
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H

5730719 10:18:44

(modified after loading)
: AD-3, n-hexane/i-Pr0H = 80720, 0.5 nl/win, 30 oC, 254 n
n

10.000 pl
Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

WAV A Wavdength=254nm (ZHO R0 19 1G1002527.0)
Harm,
500
400 o
300 H E
=
200
100 o
@
&
2
=
1)
25 i 75 10 125 15 \7s 20 min
Area Percent Report
Sorted By Sigmal
Multiplier: H 1.0000 \N /TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area (-)-1a
#  [min] [min]  [mall*s] [1mAlT] 5 . .
e _— | - P | Kinetic resolution
1 16.536 BE  0.2701 334.76022 18.94763  5.9673 from 4-MeCgH4B(OH),
2 18.779 BE 0.3074 5275.15674 261.39089 94,0327

{88 1 5/30/19 10:18:53 Page 1 of 2
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Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002562.1
Sample Name: YZ-4-654

Acg. Operator
Acg. Instrument :
Injection Date

a1
2/23/19 14:27:02

Location :

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
2423719 14:06:41

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 10:21:45

jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info
o

Additional Info : Peak(s) manually integrated

¥ial 1

5.000 pl

: AD-3, n-hexane/i-Pr0H = 80/20, 0.8 nL/win, 30 oC, 254 n

NDT A Wizvedength=2 54 nm (ZHO 2019161002562, 0)

Harm.
3450+
300 o
250 o
2
200 =
150
100 4
50
=
&
| =
=
o
T T T T T T T T
d 2.5 5 75 10 125 13 17.5 20 minf
Area Percent Report
Sorted By Signal
NS
Multiplier: : 1.0000 N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (-)-1a
# [min] [min] [mdlT*5] [md1T] % . . .
o S | - P | Kinetic resolution
1l 16.398 BB 0.2462 12.59610 7.72685%e-1 0.3868

2 18.586 BB 0.2806 3243.52002 181.41284 99.8132

{8 1 5/30/19 10:21:50

from 4-FCgH4B(OH),

Page 1 of 2



Data File C:%CHEM3ZY)1%DATALEZHOUZ01545IGL002673.D
Sample Name: YZ-4-74B

Acg. Operator
Acg. Instrument : {£38 1
Injection Date 3/11/19 21:25:13

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3711719 2l:22:09

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:53:00

(modified after loading)

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Location :

Tial 1

5.000 pl

: AD-3, n-hexane/i-Pr0H =50/20, 0.8 wnl/min, 30 oC, 254 nm

WA A Wavdength=254nm (ZHO R0 19 1GT002673.00
Harm. ]
300
250 o
o
200 o 5
=
160 o
100 o
50 H
2
b
<
0 e
T T T T T T T T T
2 4 [} 8 0 12 14 16 18 ming
Area Percent Report
Sorted By H Sigmal
Multiplier: : 1.0000 \N/TS
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area (_)_1a
#  [min] [min]  [mall*s] [1mAlT] 5

1 16.132 BY 0.2730 24. 26760 1.32900 a.7670
0.2746 3139.73730 177.32698 99.2330

2 18.275 ¥V

188 1 5430419 10:53:06

Kinetic resolution
from 4-CF3CgH4B(OH),

Page 1 of 2

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002634.1
Sample Name: YZ-4-724

Acg. Operator
Acg. Instrument : {¥3% 1
Injection Date 3/7/19 14:52:57

Location :

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
347719 13:49:58
jmodified after loading)
Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 5430/19 10:37:16

jmodified after loadineg)
Sauwple Info

Additional Info : Peak(s) manually integrated

i AD-3, n-hexane/i-PrOH =50/20, 0.5 nl/min,

¥ial 1

5.000 pl

30 o, 254 nm

NDT A Wizvdength=2 54 nm (ZHO 2019516 T002634.0)
Harm.
215
200 +
1754
150 4
@
&
125 4 @
100
75
A0+
264 -
2
T
P
o A - .
T T T T T T T T
d 2.5 5 75 10 125 13 17.5 20 minf
Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000 \N Ts
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (-)-13
# [min] [min] [mdlT*5] [mdlr] %

| -
1 16.402 BB 0.2663
2 18.608 BB

{8 1 5/30/19 10:37:28

4.59826 2.6512%9e-1 0.2218
0.2771 2068.83301 115.40721 99.7782

Kinetic resolution
from 4-CICgH4B(OH),

Page 1 of 2



Data File C:%CHEM3ZY1%DATALZHOUZ01945IGL002672.D
Sample Name: YZ-4-744

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
3/11/19 20:48:19

Location :

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3711719 z20:25:14

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:44:02

(modified after loading)

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Tial 1

5.000 pl

: AD-3, n-hexane/i-Pr0H =50/20, 0.8 wnl/min, 30 oC, 254 nm

WAV A Wavdength=254nm (ZHO R0 19 1GT002672.00
Harm,
140 o
120 o
100 o
80 =
&
=
60 o
a0 |
0
-~
51
2
N =
1)
T T T T T T T T
35 5 ) 10 125 15 17.5 20 minf
Area Percent Report
Sorted By Sigmal
Multiplier: 1.0000 \N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area (-)-13
#  [min] [min]  [mall*s] [1mAlT] 5

| -
1 16.207 ¥V
2 18.307 BY

| - -
0.6405 16.37306 3.20245e-1
0.2758 1220.64233

188 1 5/30/19 10:44:08

1.3236
68.52013 98.6764

Kinetic resolution
from 3-FCgH4B(OH),

Page 1 of 2
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Data File C:\CHEM32%1\DATA4ZHOU20194\5IG1002702.
Sample Name: YZ2-4-77

=]

Acg. Operator
Acg. Instrument :
Injection Date

a1
3/16/19 16:34:44

Acg. Method
Last changed 3416719 le:28:23
jmodified after loading)
Analysis Method @
Last changed 5430/19 11:00:32
jmodified after loadineg)

Sauwple Info

Additional Info : Peak(s) manually integrated

C: ) CHEM3 2 14\ METHODS Y DEF_LC11.

C:\CHEM3 2 1\METHODSY, DEF_LC11.

Location :

Inj Volume :

"

n

i AD-3, n-hexane/i-PrOH =50/20, 0.5 nl/min,

¥ial 1

5.000 pl

30 o, 254 nm

NDT A Wizvdength=2 54 nm (ZHO 2019 1GT002702.0)

Harm.
215
200 +
1754
150 4
z
125 4 =]
100
75
A0+
65 -
| :
=
[ T T
T T T T T T T T
d 2.5 5 75 10 125 13 17.5 20 minf
Area Percent Report
Sorted By Signal
Multiplier: 1.0000 \N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (-)-13
# [min] [min] [mdlT*5] [mdlr] % . . .
| - | |- |- Kinetic resolution
1 16.331 BB 0.2472 17.21958 1.09678 0.5148 from 3_C|C H B(OH)
2 18.511 BB 0.2764 2096.09521 117.34330 99.1852 6714 2

{8 1 5/30/19 11:00:40

Page 1 of 2



Data File C:%CHEM3ZY1%DATALZHOUZ01945IGL002563.D
Sample Name: YZ-4-65B

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1 Tial 1

2/23/19 14:49:53

Location :

Inj Wolume :
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
2723719 14:48:58
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:27:42
(modified after loading)
: AD-3, n-hexane/i-Pr0H = 850/20, 0.8 nl/nin,
n

5.000 pul
Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info 30 oC, 254 n

Addircional Info : Peak(s) manually integrated

WA A Wavdength=254nm (ZHO L2019 1G1002563.0)
Harm. 7]
400
350 o
300 o
@
250 o ]
@
200 o
160 o
100 o
o
&0 -] &
o
o JAN
T T T T T T T
35 5 ) 10 125 15 17.5 20 minf
Area Percent Report
Sorted By Sigmal
Multiplier: : 1.0000 \N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area (-)-1a
#  [min] [min]  [mall*s] [1mAlT] 5 . . .
- - | - [P | Kinetic resolution
1 16.335 BB 0.2425 347.60333  22.21527  8.0739 from 4-MeOCgH,B(OH),
2 18.525 VB 0.2768 3957.66699 221.08l86 91,9261

188 1 5430419 10:27:47

Page 1 of 2
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Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002615.1
Sample Name: YZ2-4-68

Acg. Operator
Acg. Instrument :
Injection Date

a1
3/2/19 19:08:27

Location :

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
342719 18:34:41

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 10:34:34

jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info

Additional Info : Peak(s) manually integrated

i AD-3, n-hexane/i-PrOH =50/20, 0.5 nl/min,

¥ial 1

5.000 pl

30 o, 254 nm

NDT A Wizvdength=2 54 nm (ZHO Z01SS1GT002615.0)
Harm.
34504
300
250 4
=
g
200 ®
150
100 -
50 E
©
0] Jo . M
g 25 g 75 10 ids 15 s 20 rmin
Area Percent Report
Sorted By Signal
Multiplier: 1.0000 \N/TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Pesk RetTime Type Width Area Height Area (-)-1a
# [min] [min] [mdlT*5] [md1T] & . . .
| - | - - Kinetic resolution
1 16.273 BB 0.240% 329.95752  21.27563  8.82965 from 2-naphthylB(OH),
2 18.466 BB 0.2793 3406.98022 191.71454 91.1704

{8 1 5/30/19 10:34:39

Page 1 of 2



Data File C:%CHEM3ZY1%DATA\ZHOUZ01845IGL002068.D
Sample Name: YZ-4-344 (RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
12/8/18 10:42:08

Location :

Inj Wolume :
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
l2/8/18 10:40:33
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 9:41:08
(modified after loading)
: AD-H, n-hexane/i-Pr0H = 90710, 1.0 nl/uin,
n

Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

¥ial 91

5.000 pl

30 oC, 254 n

WD A, Wavdength=254nm (ZHO 20 1315 1G1002068.0)
Harm,
120 H
100 A
80 o
o=
2
-
&0 - -
a0
0
o4
T T T T T T T T
1 2 3 4 5 i} ¥ 4 min
Area Percent Report
Sorted By Sigmal Ph
Multiplier: : 1.0000 _Ts
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs ‘\’
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area raC_za
#  [min] [min]  [mall*s] [1mAlT] 5
-1 ---- | - |-==---- |
1 B6.803 ¥V 0.1468 61l6.60956 64,94445 49,8919
2 7.446 VB 0.1690 619.28156 57.78l65 50,1081
{488 1 5/30/19 9:41:19 Page 1 of 2

S74

Data File C:)\CHEM32%1\DATAYZHOUZ019%5IG1002454.T
Sample Name: YZ-4-58BTM

Acg. Operator
Acg. Instrument :
Injection Date

a1
1/13/19 15:08:47

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
17413719 14:42:39

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 9:dd:de

jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info

n

Additional Info : Peak(s) manually integrated

Location :

¥ial 91

5.000 pl

: AD-H, n-hexane/i-Pr0H = 90/10, 1.0 mL/win, 30 oC, 254 n

NDT A Wizvdength=2 54 nm (ZHO 20195 1GT002454.0)
Ham. 7]
300
250 o
200 -
A
=
=
150 4
100+
A0~
g
2
o -~
T T T T T T T T T
d 1 2 3 4 5 L} 7 8 4 min
Area Percent Report
. Ph
Sorted By Simal =y
Multiplier: : 1.0000 ~ _Ts
Dilution: 1.0000 N
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm ‘
Peak RetTime Type Width Area Height Area (+)-23
# [min] [min] [mdlT*5] [mdlr] %
----1 - | I- |-==-=--
1 6,919 ¥V 0.1410 1546,39587 165.49921 99.3899
2 7.548 VB 0.1748 9.49277 7.98050e-1 0.6l01
f088 1 5/30/19 9144153 Page 1 of 2



Data File C:%CHEM3IZ2Y)14DATAYZHOUZ01845161002511.0 Data File C:\CHEM32%1\DATAYEZHOU2019%5IG1002512.1

Sample Name: YZ-4-60ATM-rac Sample Name: YZ-4-60ATHM
Acg. Operator H Acg. Operator
Acg. Instrument : {£38 1 Location : ¥ial 91 Aog. Instrument : {38 1 Location : Wial 91
Injection Date @ 1/20/19 13:43:52 Injection Date : 1/20/19 14:00:58
Inj Wolume : 5.000 pl Inj ¥olume : 5.000 pl
Ace. Method : C:%CHEM3 23, 14METHODSY DEF_LCL1.M Ao, Method ¢ C:%CHEM3 2% 1NMETHODS, DEF_LC11.M
Last changed : 1/20/19 13:36:11 Last changed 1720719 13:53:05
(modified after loading) jmodified after loading)
Analysia Method : YCHEM3 2V 1IVMETHODSYDEF_LCLL.H Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Laszt changed 1 5730419 10:13:31 Last changed 1 5430419 10:15:57
(modified after loading) jmodified after loadineg)
Sample Info : AD-H, n-hexane/i-Pr0H = 90710, 1.0 ml/win, 30 oC, 254 n Sauwple Info : AD-H, n-hexane/i-Pr0H = 90/10, 1.0 mL/win, 30 oC, 254 n
n m
Addircional Info : Peak(s) manually integrated Additional Info : Peak(s) manually integrated
WAV A Wavdength=254nm (ZHO R0 19 1GT002511.00 NDT A Wizvdength=2 54 nm (ZHO Z01SSIGT002512.0)
Harm, Harm.
400
250 o
350
200 200
@
280 i g
< o
150
200 f.
-
150 o0
100
50
50
=
=}
i o =
T T T T T T T T T T T T T T T T
1 2 3 4 5 L} 7 8 ming d 1 2 3 4 5 L} 7 8 ming
Area Percent Report Area Percent Report
Ar Ar
Sorted By H Sigmal Sorted By H Simal z
Multiplier: H 1.0000 /TS Multiplier: H 1.0000 /TS
Dilution: H 1.0000 N Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with ISTDs H Use Multiplier & Dilution Factor with ISTDs H
Signal 1: WOD1 &, Wawvelength=254 rm Sigmal l: VD1 &, Wavelength=254 mm ‘
Peak RetTine Type Widch Lrea Height irea Ar = 2-MeCgH, Peak RetTime Type Width Area Height. Lrea Ar = 2-MeCgHy
# [min] [min] [mdT*s] [mdlr] £ # [min] [min] [mdlT*5] [mdlr] %
----1 -—-- I I- J-mmmmmmm I rac-2b -l [====1 [ - I I (+)-2b
1 5.288 VB 0.1161 1773.82800 234.77683 49,8177 1 5.275 VB 0.1157 1137.33081 151.29573 99.3545
2 7.045 VB 0.1554 1786.80872 174.56734 50,1823 2 7.031L VE 0.1814 7.38900 5.93066e-1 0.6455
{488 1 5/30/19 10:13:37 Page 1 of 2 f08 1 5/30/19 L0:16:02 Page 1 of 2

S75



Data File C:%CHEM3ZY1%DATALZHOUZ01545IGI002518.D
Sample Name: YZ-4-60BTM-rac

Acg. Operator

Acg. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method :

Laszt changed

Sample Info

Additional Info :

ieE 1
1/20/19 16:14:19

Inj Wolume :

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
1/20/19 16:08:14

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 9156117

(modified after loading)

IC, n-hexane/i-ProH =

Peal(z) manually integrated

Location :

¥ial 91

5.000 pl

20410, 1.0 wl/min, 30 of, 254 nm

WAV A Wavdength=254nm (ZHO R0 19 1GT002518.0)
Harm,
160 o
140 o
120 o
100 o
-~
=
&
=
80 o
=
2
k1
&0 - =
40
20
: . J\
T T T T T T T T T
25 k] 7A A1} 12.5 15 17.5 20 325 minf
Area Percent Report
Sorted By Sigmal Ar
Multiplier: 1.0000 /TS
Tilution: 1.0000 N
Use Multiplier & Dilution Factor with ISTDs ‘\’
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area = 2.
5 N ° Ar=3 MeCGH4
# [min] [min] [mdT*s] [mdlr] £
! I- ! I- I- rac-2c
1 15.877 BE 0.4095 2122.69409 80.99454 49.54258
2 21.8683 BE 0.5953 2136.08423 55.28515 5S0.1572
{488 1 5/30/19 D:56:37 Page 1 of 2

Data File C:\CHEM32%1\DATA4ZHOU2019%5IG1002519.

=]

Sample Name: YZ-4-60BTHM

Acg. Operator

Acg. Instrument :

Injection Date

Acg. Method
Last changed

Analysis Method @

Last changed

Sauwple Info

a1
1/20/19 16:44:08

Location : Wial 91
Inj Volume :

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1

1/20/19 16:39:16

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH

5430719 10:00:29

jmodified after loadineg)

IC, n-hexane/i-PrioH =

5.000 pl

20410, 1.0 nL/min, 30 of, 254 nm

Additional Info : Peak(s) manually integrated
NDT A Wizvedength=2 54 nm (ZHO Z01SS1GT002519.0)
Ham. 7
200 o
150
F
r
=
100 4
50
=
=
=2
o
T T T T T T T T T
d 25 5 T8 i1} 12.5 15 175 0 225 min
Area Percent Report
Sorted By Signal ér
Multiplier: 1.0000 - _Ts
Di lution: 1.0000 N
Use Multiplier & Dilution Factor with ISTDs H
Signal 1: VD1 A, Wavelength=254 nm ‘
Peak RetTime Type Width Area Height Area Ar = 3_'\/|e(:6H4
# [min] [min] [mdlT*5] [mdlr] %
| I- | I- I- (+)-2c
1 15.810 BE 0.4187 45.00853 1.66333 0.9363
2 z2L.749 VB 0.6029 4762.27295 122.14498 99.0637
4088 1 5/30/19 L0:00:42 Page 1 of 2
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Data File C:%CHEM32%14DATAYZHOU-194FZN0L1706.D
Sample Name: YZ-4-6ZTMrac

Acg. Operator :
Acg. Instrument

Instrument 1 Location :
Injection Date 1/24/2015 S:46:16 P
Acg. Method C:%CHEM32Y INMETHOD SADEF_LCLLL M
Last changed 1/24/2019 5:28:38 PN
(modified after loading)
Analvsia Method : C:3ZCHEM32\1\METHODS\DEF_LCL1.H
Last changed 5/30/2019 11:42:24 M
(modified after loading)
Samnle Info : AD-H, Hexane/i-Pr0OH = 90410, 1.0 mL/min, 30 oC, Z54rm
WD A, Wiavelen gth=I 54 nm (ZHOU-T95WZH0T 1706 .07
Harm. 7]
160
140
120
100 H o
5
a
-
.
80 z
=
60
40
20
o
T T T T
0 2 4 L] 10 min|
Area Percent Report
Jorted Bv H Signal
Multiplier: H 1.0000
Dilucion: H 1.0000

Use Maltiplier & Dilution Factor with ISTDs

Signal 1: VWD1 &, Wavelength=254 nm

Peak RetTime Type Tidth Area Height
# Mwinl minl mATT *5 [ a1T 1

il Bt l-=== === | | | |
1 7.095 BB 0.1498 828.18707 85.17899  50.0782
2 §.517 BE 0.15819 &25.60114 70.45312 49.9218

Totalza 1653.78821  155.63210

#*% End of Report *#+%

Instrument 1 5/30/2019 11:42:28 AM

Ar
N/Ts
Area H

Ar = 4-MeC6H4

rac-2d

Page 1 «£ 1

S77

Data File C:\CHEM32%1\DATAYZHOU-194¥ZN011707.D
Sample Name: YE-4-62TH

Aco. Operacor

Acg. Instrument : Instrument 1

Injection Date : 1/24/2019 S5:20:35 PN

Acg. Method C:WCHEM32Y INMETHOD SNDEF_LCLLL M
Last changed 1/24/2019 9:08:41 PM
(modified after loading)
C:WCHEM32Y INMETHOD SVDEF_LCLLL M
5/30/2019 2:12:38 PM

(modified after loading)

Analvysis Method :
Last changed

Location :

Sample Info : AD-H, Hexanesi-Pr0H = 90710, 1.0 ml/min, 30 oC, 254nm
VWD A, Wavelength=254 nm (ZH O0-T9 ZH07 1707 .07
Narm
300 4
350
300
o
b
=
=
150
100+
50
M
=2
N
[
0 z H 8 10_rin
Area Percent Report
Sorted Bv : Simmal AI"
Multiplier: H 1.0000 <
Dilution: : 1.0000 Ts
Use Multiplier & Dilution Factor with ISTDs N
Signal Ll: VWDl &, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area
#  Twinl win]l ndT *s [madlT 1 5
B R [ | | | | Ar = 4_MeCGH4
1 7.108 EE 0.1513 16.94180 1.71987 0.8538
2 §.505 EB 0.1840 1967.32690 166.99042 99.1462 (+)—2d
Totala 1984,26870 168.71029

#*#% End of Report *#%

Instrument 1 5/30/2019 2:12:44 M

Page 1 of L



Data File C:%CHEM3ZY1%DATALZHOUZ01545IGL002572.D
Sample Name: YZ-4-65ATM(RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1 Location : Vial 1
2/26/19 9:40:56
Inj Wolume :
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
2/26/19 9:37:52
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:23:50
(modified after loading)

IE, n-hexane/i-Pr0H =80/20, 1.0 nL/min, 30 oC, 254 rm

5.000 pul
Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Data File C:)\CHEM32%1%\DATAYZHOUZ2019%\5IG1002573.1
Sample Name: YZ-4-65ATHM

Acg. Operator
Acg. Instrument :
Injection Date

a1
2/26/19 10:10:55

Acg. Method
Last changed 2/26/19 9:55:52
jmodified after loading)
Analysis Method @
Last changed 5430/19 1l0:26:07
jmodified after loadineg)

Sauwple Info

Additional Info : Peak(s) manually integrated

Location :

Inj Volume :
C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1

C:\CHEM3 2 14\METHODS, DEF_LC11.H

¥ial 1

5.000 pl

IB, n-hexane/i-Pr0H =350/20, 1.0 ml/min, 30 oC, 254 mm

WAV A Wavdength=254nm (ZHO R0 19 1GT002572.00 NDT A Wizvdength=2 54 nm (ZHO Z01SS1GT002573.0)
Harm, Harm. ]
350 H
250 o
300 o
150 o 200 -
200 o g [ -
w3 150 4 “
150 o
100+
100 o
A0~
50
=
%
o
0 o
T T T T T T T T T T T T T T
1 2 3 4 5 L} 7___min d 1 2 3 4 5 L} 7___min
Area Percent Report Area Percent Report
i Ar . Ar
Sorted By Sigmal Sorted By Signal -
Multiplier: 1.0000 /TS Multiplier: 1.0000 ~ /TS
Dilution: 1.0000 N Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm Sigmal l: VD1 &, Wavelength=254 mm ‘
Peak RetTime Type Ui;lth Area Height Area Ar = 4_FCGH4 Peak RetTime Type Width Area Height Area Ar = 4_FC6H4
# [min] [min] [mdT*s] [mdlr] £ # [min] [min] [mdlT*5] [mdlr] %
I- | |- I- rac-2e I- | I- (+)-2e
5.088 ¥V 0.1074 1295.38733 180.37517 49.6614 5.111 ¥V 0.1058 976.24976 146.41737 96.0768
2 5.427 ¥V 0.1076 1313.04907 183.28695 50,3386 2 5.450 ¥V 0.1333 19.14368 2.04433 1.9232
{488 1 5/30/19 10:24:02 Page 1 of 2 f08% 1 5/30/19 L0:26:12 Page 1 of 2
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Data File C:%CHEM3ZY)1%DATALZHOUZ01545IGL002689.D
Sample Name: YZ-4-74BTM(RAC)

Acg. Operator
Acg. Instrument : {£38 1
Injection Date 3/13/19 15:35:31

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3713719 15:25:54

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:54:57

(modified after loading)

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Location :

Tial 1

5.000 pl

IE, n-hexane/i-Pr0H =80/10, 1.0 nL/min, 30 oC, 254 rm

WA A Wavdength=254nm (ZHO 20 1915 1G1002680.0)
Harm, ]
350 o
300 o
250 o
o
g o
200 o = &
@
160 o
100 o
50
o
T T T T T T T
1 2 3 4 i} 7 8 ming
Area Percent Report
Sorted By H Sigmal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WOD1 &, Wawvelength=254 rm

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mall*s] [1mAlT] 5
I- | I- I-
6.035 ¥V
2 6.689 VB

{88 1 530419 10:55:10

0.1249 1574.70276 197.71835 50.1111
0.1333 1587.71960 180.62619 49.8539

Ar
f Ts
NH

Ar = 4-CF3C6H4
rac-2f

Page 1 of 2

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002690.1
Sample Name: YZ-4-74BTHM

Acg. Operator
Acg. Instrument : {¥3% 1
Injection Date 3/13/19 15:48:33

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
3413719 15:44:49
jmodified after loading)
Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 5430/19 10:57:45

jmodified after loadineg)
Sauwple Info

Additional Info : Peak(s) manually integrated

Location :

Inj Volume :

¥ial 1

5.000 pl

IB, n-hexane/i-Pr0H =20/10, 1.0 ml/min, 30 oC, 254 mnm

NDT A Wizvedength=2 54 nm (ZHO 201955 1GT002690.0)

Marm.

a00

7o0

GO0

500 o

400 ]

300

200

100+

5930

GA08

Area Percent Report

Sorted By H Signal

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

Sigmal l: VD1 &, Wavelength=254 mm

Peak RetTime Type Width Area Height
# [min] [min] [mdlT*5] [mdlr]

=
5.938 vV 0.1197 3623.50244 461.16406
2 6.598 VvV 0.1l821 24, 54160 1.90772

{8 1 5/30/19 10:58:34

99.3273
0.6727

Ar
. Ts
N
‘ H

Ar = 4-CF3C6H4
(+)-2f

Page 1 of 2



Data File C:%CHEM3ZY1%DATALEZHOUZ01545IG1002649.D
Sample Name: YZ-4-724TM RAC

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1 Location :
3/9/19 9:45:10
Inj Wolume :
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3/9/19 9:38:l6
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:39:35
(modified after loading)

Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Tial 1

5.000 pl

IE, n-hexane/i-Pr0H =80/20, 0.5 nL/min, 30 oC, 254 rm

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002654.1
Sample Name: YZ2-4-72ATHM

Acg. Operator
Acg. Instrument :
Injection Date

a1
3/8/19 14:20:02

Acg. Method
Last changed 349719 14:17:28
jmodified after loading)
Analysis Method @
Last changed 5/30/19 1l0:41:45
jmodified after loadineg)

Sauwple Info

Additional Info : Peak(s) manually integrated

Location :

Inj Volume :
C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1

C:\CHEM3 2 14\METHODS, DEF_LC11.H

¥ial 1

5.000 pl

IB, n-hexane/i-Pr0H =350/20, 0.5 mLl/min, 30 oC, 254 mm

WAV A Wavdength=254nm (ZHO 20 1915 1G1002649.0) NDT A Wizvdength=2 54 nm (ZHO 20195 1G1002654.0)
Harm, Harm.
400 -]
500 o
380 o
300 o 400
250 -
2
& 5 300 - %
200 N
150 200 4
100
100 4
50 o
&
&
0 o =
T T T T T T T T T T T T T T T
1 2 3 4 5 ¥ ming d 1 2 3 5 & 7 & min
Area Percent Report Area Percent Report
orted By igmal orted By igma. -
Sorted B Signal Ar Sorted B Signal AI’
Multiplier: 1.0000 TS Multiplier: 1.0000 ~ /TS
Dilution: 1.0000 N/ Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs Use Multiplier & Dilution Factor with ISTDs
Sigmal 1: VUDL A, Wavelength=254 nm Signal 1: VWDl &, Wavelength=254 mm ‘
Peak RetTime Type Width Area Height Area Ar - 4-C|C H Peak RetTime Type Width Area Height Area Ar = 4_C|C H
# [min] [min] [mdT*s] [mdlr] £ 6'14 # [min] [min] [mdlT*5] [mdlr] % 6'14
I- | I- I- raC_ZQ I- | I- (+)_29
6.386 ¥V 0.1217 1653.46570 214.959780 49.5937 6.382 WV 0.1170 2088.808957 275.09128 99.4442
2 6.950 ¥V 0.1280 1653.88330 200.99446 50,0063 2 6,951 ¥V 0.1537 11.73071 1.08846 0.5558
{488 1 5/30/19 10:39:44 Page 1 of 2 4088 1 5/30/19 L0:4l:48 Page 1 of 2
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Data File C:%CHEM3ZY1%DATALZHOUZ01545IGL002665.D
Sample Name: YZ-4-744TM(RAC)

Acg. Operator
Acg. Instrument : {£38 1
Injection Date 3/13/19 11:35:41

Location : Wial 1

Inj Wolume : 5.000 pl
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3713719 11:33:58
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:46:04
(modified after loading)
Ii, n-hexane/i-Pr0H =80/10, 1.0 nL/min, 30 oC, 254 rm

Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

WAV A Wavdength=254nm (ZHO 20 1915 1G1002685.0)

Harm.

160

200 o

150 4

I
T z
100
50+
o4
T T T T

1 2 3 4 k] [}

8 4 _min|

Area Percent Report

Sorted By H Sigmal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WOD1 &, Wawvelength=254 rm

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mall*s] [1mAlT] 5
I- | I- I-
6.444 ¥V 0.1419 1170.60938 128.92268 49.6684
2 7.340 VB 0.1576 1186.24072 113.801le8 50.3316

188 1 530419 10:46:10

Ar
f 1o
NH

Ar = 3-FC6H4
rac-2h

Page 1 of 2

Data File C:\CHEM32%1\DATA4ZHOU20194\5IG1002666.
Sample Name: YZ2-4-744THM

=]

Acg. Operator
Acg. Instrument : {¥3% 1
Injection Date 3/13/19 14:20:13

Location : Wial 1

Inj ¥olume : 5.000 pl
C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
3413719 13:47:08
jmodified after loading)
Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 5/30/19 10:48:45
jmodified after loadineg)
I4, n-hexane/i-Pr0H =20/10, 1.0 ml/min, 30 oC, 254 mm

Acg. Method
Last changed

Sauwple Info

Additional Info : Peak(s) manually integrated

NDT A Wizvedength=2 54 nm (ZHO 20195 1GT002656.0)
Harm.
Fo0
GO0 -
500 o
-
]
400 o @
300
200 o
100
=
Z
5
o I
T T T T T T T T T
d 1 2 3 4 5 & ¥ g 9 ming
Area Percent Report
Sorted By H Signal Ar
Multiplier: : 1.0000 <
Dilution: : 1.0000 ~Ts
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm ‘
Peak RetTime Type Width Area Height Area —
#  [min] [min] [mAU*s] [mdl] 5 Ar=3 FC6H4
I- | I- I- (+)_2h
6.387 ¥V 0.1351 3452.54590 390.528665 99.4420
2 7.238 WV 0.1987 19.35161 1.38728 0.5574
4088 1 5/30/19 L0:48:51 Page 1 of 2



Data File C:%CHEM32%14DATAYZHOU-194FZNO12032.1
Sample Name: YZ-4-77TM (RAC)

Acg. Operator :
Acg. Instrument

Instrument 1 Location : -
Injection Date 3/1B/2015 9:39:09 P
Acg. Method C:%CHEM32Y INMETHOD SADEF_LCLLL M
Last changed : 3/18/2018 9:07:35 M
(modified after loading)
Analvsia Method : C:3ZCHEM32\1\METHODS\DEF_LCL1.H
Last changed : 5/30/2018 3:06:15 PM
(modified after loading)
Samnle Info : IC, Hexane/i-PrOH = 80/20, 0.8 nL/min, 30 oC, 254 nm
SO A, Wiavelen gth=I 54 nm (ZHOU-T95WZH0T 207207
Harm.
140
120 o
100
&0 E
pat
N 5
a0 o a
40 -
20
o
T T T T T T T
0 2 4 i} 8 0 12 14 min|
Area Percent Report
sorted Bv : Simmal Ar
Multiplier: H 1.0000
Dilution: : 1.0000 s
Use Maltiplier & Dilution Factor with ISTDs
Signal 1: VWD1 &, Wavelength=254 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
i R [l e | | | | = 13-
1 11.219 BE 0.2505 1088.86633 67.61742 49.9980 Ar 3 CIC6H4
2 13.247 BB 0.3161 1088.95276 53.48617 50.0020 A
rac-2i

Totala : 2177.81909 121.11358

#*% End of Report *#+%

Instrument 1 5/30/42019 3:06:24 PN

Page 1 «£ 1

S82

Data File C:\CHEM32%1\DATAYEZHOU-19FZN012033.D
Sample Name: YE-4-77TH

Aco. Operacor

Acg. Instrument : Instrument 1 Location : -
Injection Date : 3/15/2019 9:55:13 PN

Acg. Method + CiWCHEM3Z2Y1ZMETHODSWDEF_LCLLLM

Last changed : 3/18/201%9 5:53:52 PM

(modified after loading)
Analvaia Method : C:\CHEM3Z2) 1NMETHODSWDEF_LCLL.M

Last changed ¢ 5/30/201% 3:12:11 PM
(modified after loading)
Sample Info : IC, Hexane/i-Pr0H = 80/20, 0.5 wl/min, 30 o, 254 nm
VWD A, Wavelength=254 nm (ZH O0-T9% ZH07 2007 .07
Narm. ]
2504
200
g
=
=
150 o N
100 o
50
&
2
. =
T T T T T T T
1} 2 4 L} 8 0 12 14 min|
Area Percent Report
Gorted Bv H Gigmal Ar
Multiplier: H 1.0000 < T
Dilution: : 1.0000 ~Is
Use Multiplier & Dilution Factor with ISTDs
Signal Ll: VWDl &, Wavelength=254 nm ‘
Peak RetTime Type Width Area Height Area
#  Twinl win]l ndT *s [madlT 1 5
e el e ! ! ! ! Ar = 3-CICgH,
1l 11.224 VB 0.2855 9.32760 4.7874le-1 0.3064
2 13.243 BB 0.3156 3034.82080 149.38318 99.6936 (+)_2|
Totals : 3044,14840 149.86192
#*#% End of Report *#%
Instrument 1 5/30/2019 3:12:14 M Page 1 of L




Data File C:%CHEM3ZY1%DATALEZHOUZ01545IGL002579.D
Sample Name: YZ-4-65BTMRAC

Acg. Operator

Acg. Instrument : {£38 1 Location :

Injection Date @ 2/26/19 19:2B8:36

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
2726719 19:26:35

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:30:25

(modified after loading)

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Tial 1

5.000 pl

: AD-H, n-hexane/i-Pr0H =50/20, 1.0 wlL/min, 30 oC, 254 nm

Data File C:\CHEM32%1\DATA4ZHOU2019%5IG1002560.
Sample Name: YZ-4-65BTHM

WA A Wavdength=254nm (ZHO R0 1916100257900
Harm,
250 o
200 o
=
160 &
o 4
-
100 A
50+
o
T T T T T T T T
1 2 3 4 5 i} 7 8 ming
Area Percent Report
Sorted By H Sigmal
Multiplier: H 1.0000
Dilution: H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: WOD1 &, Wawvelength=254 rm

Peak RetTime Type Width Area Height Area
#  [min] [min]  [mall*s] [1mAlT] 5
I- | I- I-
6.476 ¥V 0.1500 1364.39746 139.67671 49.8383
2 7.198 VB 0.1669 1373.24829 1&26.28674 50,1617

188 1 530419 10:30:28

Ar
f 1o
NH

Ar = 4-MeOCgH,4
rac-2j

Page 1 of 2

=]

Acg. Operator

Acg. Instrument : {¥3% 1 Location :

Injection Date @ 2/26/19 19:42:14

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
2/26/19 19:37:55

jmodified after loading)
Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 5430/19 1l0:32:27

jmodified after loadineg)

Sauwple Info : AD-H, n-hexane/i-Pr0H =50/20, 1.0 nL/win,

Additional Info : Peak(s) manually integrated

30 o, 254 nm

NDT A Wizvdength=2 54 nm (ZHO 2019 1GT002580.0)
Harm.
500 o
400
&
300 - o
i
200
100 4
=
o
o o
T T T T T T T
d 1 2 3 4 5 7 8 ming
Area Percent Report
Sorted By H Signal
Multiplier: H 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Sigmal l: VD1 &, Wavelength=254 mm

Peak RetTime Type Width Area Height Area

# [min] [min] [mdlT*5] [mdlr] %
| I- I-
6.516 VB 0.1543 52.86145 5.21458 1.7472
2 7.235 BE 0.1635 2973.78955 280.84400 98.2528

{8 1 5/30/19 10:32:35

Ar
. Ts
N
* N

Ar = 4—MeOCsH4
(+)-2j

Page 1 of 2



Data File C:%CHEM32%14DATAYZHOU-194FZNOL16668.0
Sample Name: YZ-4-65TMRAC

Acg. Operator :
Acg. Instrument

Instrument 1 Location :
Injection Date 3/4/2019 2:21:07 PH
Acg. Method C:%CHEM32Y INMETHOD SADEF_LCLLL M
Last changed 3/4/2019 2:12:49 PN
(modified after loading)
Analvsia Method : C:3ZCHEM32\1\METHODS\DEF_LCL1.H
Last changed 5/30/2019 3:01:05 PM
(modified after loading)
Samnle Info : AD-3, Hexane/i-Pr0OH = 90410, 1.0 mL/min, 30 oC, Z54 nm
SO A, Wiavelen gth=I 54 nm (ZHOU-T95WZH0T 196807
Harm.
500
400 -
300 4 a2
=
=
200 2
=
bt
100 o
o
T T T T T T T
0 2 4 L} 8 0 12 14 min|
Area Percent Report
sorted Bv Simmal Ar
Multiplier: H 1.0000
Dilution: : 1.0000 Ts
Use Multiplier & Dilution Factor with ISTDa N
Signal 1: VWD1 &, Wavelength=254 nm H
Peak RetTime Type Width Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %

—mem e e B I I I I
1 8.979 BB 0.1607 2742.24780 263.62332 49,7799
2 13.899 BB 0.2732 2766.49902 157.65986 50.2201

Totala : 5508.74683 421.28320

#*% End of Report *#+%

Instrument 1 5/30/42019 3:01:09 FM

Ar = 2-Naphthyl
rac-2k

Page 1 «£ 1

S84

Data File C:\CHEM32%1\DATAYZHOU-19%FZN011669.D
Sample Name: YE-4-68TH

Aco. Operacor
Acog. Instrument :
Injection Date
Lcg. Method

Last changed

Inatrument 1

3/4/2019 2:42:07 PO
C:WCHEM32Y INMETHOD SNDEF_LCLLL M
3/4/201%9 2:37:25 PN

(modified after loading)
C:WCHEM32Y INMETHOD SVDEF_LCLLLM
5430/2019 3:03:12 PM

(modified after loading)

Analvysis Method :
Last changed

Sample Info i AD-3, Hexane/i-Pr0OH = 90710, 1.0 nL/min, 30 o, 254 mm

Location :

VWD A, Wavelength=254 nm (ZH O0-T9% ZH07 156907

600+

00+

400 -

2004

200+

100

B068

13,776

Area Percent Report

Gorted Bv Gigmal
Multiplier: H 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal Ll: VWDl &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  Twinl win]l ndT *s [madlT 1 5
i B | === mmmmmm - | | | |
1 8.968 EE 0.1706 43.85571 3.89708 0.7900
2 13.776 BB 0.2723 5507.79785 315.25461 99.2100

5551.65356 319.15169

#*#% End of Report *#%

Instrument 1 5/30/2019 3:03:18 FM

Page 1 of L

Ar
*/\ Ts
N
3

Ar = 2-Naphthyl




Data File C:%CHEM3ZY1%DATALZHOUZ01545IGL002783.D
Sample Name: YZ-4-855M(RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
3/28/19 15:10:36

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3728719 15:07:42

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 11:10:50

(modified after loading)

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

Location :

Tial 1

5.000 pl

: AD-H, n-hexane/i-Pr0H =50/20, 0.8 wnl/min, 30 oC, 254 nm

WAV A Wavdength=254nm (ZHO R0 19 1GT002783.00
Harm,
160
140
120 o
100
=
2
=
&0 - = .
sl
=
=
&0
40
0 -
o4
T T T T T T T T
25 k] A 0 12.5 15 175 20 ming
Area Percent Report
Sorted By Sigmal
Multiplier: 1.0000 Hs;C
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs N
— N
Ts
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area rac-1b
#  [min] [min]  [mall*s] [1mAlT] 5
| I- | I- I-
1 16.750 VB 0.33958 1703.34775 77.67725 50.0414
2 20.5684 BE 0.4090 1700, 52685 64,20832 49.9586
{488 1 5/30/19 11:11:04 Page 1 of 2

S85

Data File C:\CHEM32%1\DATA4ZHOU2019%5IG1002765.
Sample Name: YZ-4-85A5M

=]

Acg. Operator
Acg. Instrument :
Injection Date

a1
3/28/19 16:11:28

Acg. Method
Last changed 3/28/19 le:03:42
jmodified after loading)
Analysis Method @
Last changed 5430/19 11:13:02
jmodified after loadineg)

Sauwple Info

Additional Info : Peak(s) manually integrated

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1

C:\CHEM3 2 14\METHODS, DEF_LC11.H

Location :

Inj Volume :

i AD-H, n-hexane/i-Pr0OH =50/20, 0.5 nl/min,

¥ial 1

5.000 pl

30 o, 254 nm

NDT A Wizvdength=2 54 nm (ZHO Z01SS1GT00Z785.0)
Harm.
140
120 4
100 4
80+ g
=
a
LI
40 -
-
o
2
5
I WU 2
o
T T T T T T T T
d 25 5 5 0 125 15 17.5 0 ming
Area Percent Report
Sorted By Signal
Multiplier: 1.0000 H3C
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs _ N
Ts
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (-)-1b
# [min] [min] [mdlT*5] [mdlr] % . . .
[ I- [ - - Kinetic resolution
1 16.678 VB 0.3780 5.37114 2.19076e-1 0.2988
2 20,478 VB 0.4126 1792,24390 67.75414 99.7012 from PhB(OH)2
48 1 5/30/19 L1:13:08 Page 1 of 2



Data File C:%CHEM3ZY1%DATALZHOUZ01545IGL002783.D
Sample Name: YZ-4-855M(RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
3/28/19 15:10:36

Location : ¥ial 1
Inj Wolume :
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
3728719 15:07:42
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 11:10:50
(modified after loading)
: AD-H, n-hexane/i-Pr0H =50/20, 0.8 wnl/min, 30 oC, 254 nm

5.000 pul
Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

WAV A Wavdength=254nm (ZHO R0 19 1GT002783.00
Harm,
160 o
140 o
120 o
100 o
=
2
=
80 o = -
sl
=
=
60 o
40
20
o4
T T T T T T T T
25 k] A 0 12.5 15 175 20 ming
Area Percent Report
Sorted By Sigmal
Multiplier: 1.0000 H;C
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs N
= ~
Ts
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area rac-1b
#  [min] [min]  [mall*s] [1mAlT] 5
| I- | I- I-
1 16.750 VB 0.33958 1703.34775 77.67725 50.0414
2 20.5684 BE 0.4090 1700, 52685 64,20832 49.9586
{488 1 5/30/19 11:11:04 Page 1 of 2

Data File C:\CHEM32%1\DATA4ZHOU20194\5IG1002766.
Sample Name: YZ-4-85B5M

=]

Acg. Operator
Acg. Instrument :
Injection Date

a1
3/28/19 16:41:58

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1

3428719 le:3e:l?

jmodified after loading)
C:\CHEM3 2\ INMETHODSYDEF_LCLLLH

5430719 1l:le:1l

jmodified after loadineg)

: AD-H, n-hexane/i-Pr0H =50/20, 0.8 nlL/win,

Analysis Method @
Last changed

Sauwple Info

Additional Info : Peak(s) manually integrated

Location :

¥ial 1

5.000 pl

30 o, 254 nm

NDT A Wizvdength=2 54 nm (ZHO 2019 1GT00Z756.0)

Harm.
300+
250 o
200
§
=
=
150 4
100 4
40~
2
H]
=
R S 2
[ L
T T T T T T T T
d 25 5 5 0 125 15 17.5 0 ming
Area Percent Report
Sorted By Signal
Multiplier: 1.0000 H3C
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs N
~ ~
Ts
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (_)_1b
# [min] [min] [mdlT*5] [mdlr] % . . .
| - | - |- Kinetic resolution
1 16.700 BE 0.3320 1.72371 B.10932e-2 0.0410 from 4_C|C H B(OH)
2 20.486 VB 0.41al 4197.48438 157.91101 99,8580 6" 4 2

{8 1 5/30/19 1l:lg:15

S86

Page 1 of 2



Data File C:%CHEM32%14\DATAYZHOU-194FZN012208.1
Sample Name: YZ-4-35ATM(RAC)

Acg. Operator :
Acg. Instrument
Injection Date
Acg. Method
Last changed

Instrument 1
3/Z8/2015 6:14:54 P

3/29/2019 5:45:37 PN

(modified after loading)
Analyais Method :
Last changed 5/30/2019 3:14:00 PM

(modified after loading)

C:yCHEM32Y 1NMETHOD S DEF_LCL1. M

C:3CHEM32Y INMETHOD SA\DEF_LCL1. M

Location :

Samnle Info : IE, Hexane/i-PrOH = 80/20, 0.8 nL/wmin, 30 oC, 254 nm
ST wvelen gth=2 54 nm (ZHOU-T90 ZH0T 2208 07
Harm. ]
300
250
200 2
= —
E
=
~
150
100 -
&0
[
T T T T T T T T T
0 1 2 3 4 k] L} 7 & min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilution: H 1.0000 H-C AN
Use Maltiplier & Dilution Factor with ISTDs 3
Ts
oz
Signal 1: WND1 &, Wavelehgth=254 nm N\/\
Peak RetTime Type Tidth Area Height Area
#  Iuinl fwinl wAU *s  [wdU ] % Ph
il Bt l==== === | | | |
1 6.191 VE  0.1l6Z 1327.92615 177.00462 50.1746 rac-2l
2 7.061 BV 0.1300 15315.68484 156.98839 49.8254

2646.61108 334.89301

#*% End of Report *#+%

Instrument 1 5/3042019 3:14:14 PN

Page 1 «£ 1

S87

Data File C:\CHEM32%1\DATAYEZHOU-19\FZN012210.D
Sample Name: YZ-4-55ATH

Aco. Operacor

Acg. Instrument : Instrument 1

Injection Date : 3/29/2019 7:21:42 PN

Acg. Method C:WCHEM32Y INMETHOD SNDEF_LCLLL M
Last changed 3/29/2019 7:17:30 PM
(modified after loading)
C:WCHEM32Y INMETHOD SVDEF_LCLLLM
5/30/2019 3:16:29 PM

(modified after loading)

Analvysis Method :
Last changed

Location :

Sample Info : IB, Hexane/i-Pr0H = 80/20, 0.5 wl/min, 30 o, 254 nn
WA velength=254 nm (ZHOU-TNT N0 Z210.00
Narm
1000 o
200
600 [
=
00
00
@
b4
5
0 . =
T T T T T T T T T
1} 1 2 3 4 5 L} i g min|
Area Percent Report
Gorted Bv Gigmal
Multiplier: H 1.0000
Dilution: : 1.0000 H-C AN
Use Multiplier & Dilution Factor with ISTDs 3
Ts
Sz
Signal l: VDl A, Wavelength=254 rm N\/\
Peak RetTime Type Width Area Height Area
#  Tuinl fwinl nadU  *s  [wdl 1 5 Ph
i B el Bl | | | |
1 6.178 WV 0.1147 3966.83667 540.66260 98.8784 (+)-2|
2 7.069 WV 0.1416 44, 995822 4. 76936 1.1216
Totala 4011.83489 545,45195

#*#% End of Report *#%

Instrument 1 5/30/2019 3:16:35 FM

Page 1 of L




Data File C:%CHEM32%14\DATAYZHOU-194FZN012208.1
Sample Name: YZ-4-35BTM(RAC)

Acg. Operator

Acg. Instrument

Injection Date
Acg. Method
Last changed

Analyais Method :

Last changed

Jample Info

Instrument 1

3/Z8/2015 &:50:04 P
C:%CHEM32Y INMETHOD SADEF_LCLLL M
3/28/2019 6:31:53 PN
(modified after loading)
C:\CHEM32Y INMETHOD SA\DEF_LCLLLHM
5/30/2019 3:18:19 PN

(modified after loading)

IE, Hexane/i-Pr0OH = 80/20, 0.8 mL/min, 30 oC, 254 nm

Location : -

ST wvelen gth=2 54 nm (ZHOU-T90 ZH0T 2209 .07
Harm.
1000 o
800+
600 Z
2
=
-
=
g
=
400 o
200
0 L
T T T T T T T T
0 2 3 4 5 [} 7 g 9 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000
Dilucion: H 1.0000 AN
Use Maltiplier & Dilution Factor with ISTDs ch T
)
7z
Signal 1: VWD1 &, Wavelength=254 nm N\/\
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 % Ar
el Bt l-=== === | | | | -
1 6.393 WV 0.1z201 4162.28418 533.65631 50,1410 Ar = 4-C|CGH4
2 7.534 VB 0.1449 4135.87744 451.23529 49.8590
rac-2m

8301.16162 984.89160

Instrument 1 5/3042019 3:18:24 PN

#*% End of Report *#+%

Page 1 «£ 1

S88

Data File C:\CHEM32%1\DATAYEZHOU-19%FZN012305.D
Sample Name: YZ-4-535BTH

Aco. Operacor

Acog. Instrument :

Injection Date
Lcg. Method
Last changed

Analvysis Method :

Last changed

Sample Info

Inatrument 1

4/4/2019 4:42:52 PH
C:WCHEM32Y INMETHOD SNDEF_LCLLL M
4/4/2019 4:38:27 PN

(modified after loading)
C:WCHEM32Y INMETHOD SVDEF_LCLLL M
5/30/2019 3:21:28 PM

(modified after loading)

IB, Hexane/i-Pr0H = 50/20, 0.5 ml/min, 30 oC, Z54mm

Location : -

WA velength=254 nm (ZHOU-T9VT 20T 2205 .00
Narm. ]
200
175
150
125 -
2
]
=
100
76
50
15
k3
&
ol "
T T T T T T T
1} 2 3 4 5 L] T & min|
Area Percent Report
Gorted Bv Gigmal
Multiplier: H 1.0000
Dilution: H 1.0000 AN
Use Multiplier & Dilution Factor with ISTDs H3C T
S
7z
Signal Ll: VWDl &, Wavelength=254 nm N\/\
Peak RetTime Type Width Area Height Area
#  Imin Tuinl AU *s  [ud0 1 s Ar
i B | === = - | | | -
1 6,388 WV 0.1195 8E89.39233 107.05394 D98.9261 Ar—4-CIC6H4
2 7.546 VB 0.2344 9.00354 5.42591e-1 1.0739
(+)-2m
Totala 838.39587 107.59653

Instrument 1 5/30/2019 3:21:32 FM

#*#% End of Report *#%

Page 1 of L



Data File C:%CHEM32%14DATAYZHOU-194FZN013592.1
Sample Name: YZ-6-53M({rac)

Acg. Operator :
Acg. Instrument
Injection Date
Acg. Method
Last changed

Analyais Method :
Last changed

Jample Info

Instrument 1

10/4/20158 T7:59:13 AMM
C:%CHEM32Y INMETHOD SADEF_LCLLL M
10/4/2019 7:29:59 AM
(modified after loading)
C:NCHEM32Y INMETHOD SA\DEF_LCLLLHM
10/8/2019 10:15:37 PH
(modified after loading)

I4, Hexane/i-Pr0OH = 80720, 0.3

Location : -

wl/min,

30 oC, 254 nm

ST wvelen gth=2 54 nm (ZHOU-T90 ZH0T 3592 .07
Harm. 7]
150
00 o
@
150 o
2
2
100 o o
=
50 o
o
T T T T T T T
25 5 ) 10 12.5 15 175 min|
Area Percent Report
Sorted By Sigmal
Muluiplier: H 1.0000
Dilution: : 1.0000 OMe
Use Multiplier & Dilution Factor with I3TDs
PA\N
Signal 1: VD1 &, Wawelength=254 nm
Peak RetTime Type Width Area Height Area
# fwinl minl wATT 2 [wAl 1 %
——————————————— J=m====1 I I I rac-1c
1 10.838 VB 0.2183 1721.50732 121.04810 50.0515
2 16.380 EE 0.3434 1717.96389 76.97136 49,9485
Totals : 3439.47131 188.013946

***% End of Report **%

Instrument 1 10/8/2019 10:15:39 FM

Page 1 «£ 1

S89

Data File C:\CHEM32%1\DATAYEZHOU-194FZN0153593.D

Sample Name: YZ-6-33M

Aco. Operacor
Acog. Instrument :
Injection Date
Lcg. Method

Last changed

Analvysis Method :
Last changed

Sample Info

Inatrument 1

10/4/2019 B:29:25 AN
C:WCHEM32Y INMETHOD SNDEF_LCLLL M
10/4/2019 B:25:01 &AM

(modified after loading)
C:WVCHEM32Y INMETHOD SVDEF_LCLLL M
10/6/2019 10:18:11 M
(modified after loading)

Location :

I4, Hexane/i-PrOH = 80/20, 0.8 nL/min, 30 oC, 254 mm

VAV velength=254 nm {ZH 0 U-T9V 20T F58 )
Narm. ]
504
200 -
@
&
3
1504 N
o
100 5
=
40+
o
T T T T T T
25 5 75 10 125 15 175 min
Area Percent Report
Sorted By Signal
Multiplier: H 1.0000
Dilution: : 1.0000 OMe
Use Multiplier s Dilution Factor with I3TDs
N
Signal l: VD1l &, Wavelength=254 nm TS
Peak RetTime Type Width Area Height Area
# fminl fwin] ndU *= fwal 1 5
R e [ P I \ I I (-)-1¢c
1 10.843 VB 0.2182 2133.72656 150.12553 56.5958 . . X
Z 16.373 BB 0.3431 1636.32202  73.39268 43.4032 Kinetic resolution
Totals 3770.04858 223.51822 from 4-CICgH4B(OH),

***% End of Report 7%

Instrument 1 10/8/2019 10:18:14 PM

Page 1 of L




Data File C:%CHEM32%14DATAYZHOU-194FZN013594.1
Sample Name: YZ-6-5TM(RAC)

Acg. Operator :
Acg. Instrument
Injection Date
Acg. Method
Last changed

Instrument 1

L0/7/2018 12:17:09 4M
C:%CHEM32Y INMETHOD SADEF_LCLLL M
10/6/2019 11:15:04 PH
(modified after loading)
C:NCHEM32Y INMETHOD SA\DEF_LCLLLHM
10/B/2019 9:25:29 PN
(modified after loading)

Location :

Analyais Method :
Last changed

Jample Info

Ii, Hexane/i-Pr0H = 90710, 1.0 uL/min, 30 oC, 254 nm

SO A, Wiavelen gth=I 54 nm (ZHOU-T9WZH0T 359407
Harm.
140 ]
120
100
80+
=3 =+
= =
&0 b3 2
40
20
ol
T T T T T T T
2 4 i} 8 A1} 12 14 min|
Area Percent Report
Sorted By Sigmal Ar
Muluiplier: H 1.0000 _
Dilution: H 1.0000
Use Multiplier & Dilution Factor with I3TDs N/\/
Ts
3ignal 1: WDl A, Wavelength=254 nm OMe
Peak RetTime Type Width Area Height Area
# fwinl minl wATT 2 [wAl 1 %
e B I | | | | =4-
1 9.916 WV 0.2252  774.40565 52.2B675 51.4118 Ar 4 CICGH4
2 10.944 VB 0.2416 731.87537  46.56057 45.5582 rac-2n
Totals : 1506, 2815 95.84732

***% End of Report **%

Instrument 1 104842019 9:25:32 PN

Page 1 «£ 1

S90

Data File C:\CHEM32%1\DATAYEZHOU-194FZN0153555.D
Sample Name: YZ-6-3TM

Aco. Operacor
Acog. Instrument :
Injection Date
Lcg. Method

Last changed

Inatrument 1

10/7/2019 2:33:03 AN
C:WCHEM32Y INMETHOD SNDEF_LCLLL M
10/7/2019 2:15:22 AM

(modified after loading)
C:WCHEM32Y INMETHOD SADEF_LCLLLM
10/6/2019 11:09:42 M
(modified after loading)

Analvysis Method :
Last changed

Sample Info

Location :

I4, Hexane/i-PrOH = 90710, 1.0 nL/min, 30 oC, 254 mm

VWD A, Wavelength=254 nm (ZH O0-T90 ZH07 3585 .07
Narm. ]
200+
150
@
A
b1
@
100+
50
4
@
2
a
T T T T T T T
2 4 [} 8 i1} 12 14 min|
Ares Percent Report
Sorted By Signal Ar
Multiplier: : 1.0000 B _
Dilution: H 1.0000
Use Multiplier s Dilution Factor with I3TDs N/\/
Ts
Signal l: VWDl A, Wavelength=254 nm OMe
Peak RetTime Type Width Area Height Area
#  Twinl fwinl mhU  #s  [walD ] %
el B | === l=mmmm o 1 | 1 1 = 4-
1 9.925 VB 0.2147 1448.35022 104.10171 99.7152 Ar 4 CIC6H4
Z 10,946 BE  0.3016  4.1361§ 1.77072e-1  0.2848 (+)-2n

1452.48640 104.27578

***% End of Report 7%

Instrument 1 10/8/201% 11:09:459 PM

Page 1 of L




Data File C:%CHEM3ZY)1%DATALZHOUZ0154,5IG1003079.D
Sample Name: YZ-4-58B5M(RAC)

Acg. Operator
Acg. Instrument : {£38 1
Injection Date 5/30/19 9:38:00

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
5730419 9:07:37

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:07:23

(modified after loading)

Analysis Method :
Laszt changed

Sample Info
n

Addircional Info : Peak(s) manually integrated

Location :

: AD-3, n-hexane/i-ProH = §0/20, 0.5 nl/min,

Tial 1

5.000 pl

30 oC, 254 n

WA A Wavdength=254nm (ZHO L2019 1G1003079.0)
Harm,
140 o
120 o
100 o
80 ~
=
=
60 o
a0 |
0
1)
T T T T T T T
35 5 ) 10 15 17.5 20 minf
Area Percent Report
Sorted By H Sigmal
Multiplier: : 1.0000 N K
Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area rac-1a
#  [min] [min]  [mall*s] [1mAlT] 5
-1 ---- | - |-==---- |
1 1le.ll5 BV 0.2366 1152.96143 76.14727 49,9519
2 18.177 ¥EB 0.2685 1155.18285 67.21445 50.0481
{488 1 5/30/19 10:07:42 Page 1 of 2

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002664.1
Sample Name: YZ-4-895M

Acg. Operator
Acg. Instrument : {¥3% 1
Injection Date 4/15/19 15:25:10

Location : Wial 1
Inj ¥olume : 5.000 pl
C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
4415719 14:50:36
jmodified after loading)

Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 5430/19 11:24:17
jmodified after loadineg)

Acg. Method
Last changed

Sauwple Info

n

Additional Info : Peak(s) manually integrated

: AD-3, n-hexane/i-Pr0H = 80/20, 0.8 nL/win, 30 oC, 254 n

NDT A Wizvdength=2 54 nm (ZHO 201916 T002354.0)
Harm. o
T00 o
&00 -
500 -
=
=
2
400 -
300 o
200 o
100
2
k=l
=
+— M =
T T T T T T T T T
d 2 4 i} g A1} 12 14 16 18 ming
Area Percent Report
Sorted By H Signal
Multiplier: : 1.0000 N
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (_)_1a
# [min] [min] [mdlT*5] [mdlr] %
----1 ----1 | I- |-==-=-- |
1l 16.209 BB 0.2479 4,46118 2.76951e-1 0.0620
2 18.321 BBA 0.2743 7188.56885 406.57086 99.9380
488 1 5/30/19 Ll:24:24 Page 1 of 2



Data File C:%CHEM32%14\DATAYZHOU-194FZN012754.1
Sample Name: YZ-4-90(RAC)

Acg. Operator :
Acg. Instrument
Injection Date
Acg. Method
Last changed

Instrument 1
5/30/2015 4:43:47 P

5/30/2019 4:22:40 PN
(modified after loading)
Analyais Method :
Last changed 5/30/2019 6:06:15 PN
(modified after loading)

Samnle Info : AD-H, Hexane/i-Pr0OH = 60/40,

C:yCHEM32Y 1NMETHOD S DEF_LCL1. M

C:3CHEM32Y INMETHOD S\DEF_LCL1. M

Location : -

0.7 wh/min, 30 oC, 254 mm

ST wvelen gth=2 54 nm (ZHOU-T90 ZH0T 2754 .07
Harm.
120 o
100 -
20 4
-
T
&0 -] =
7
40 =
&
20
04— L .
T T T T T
0 5 0 15 0 25 min|
Area Percent Report
Jorted Bv Signal
Multiplier: H 1.0000 TS
Dilucion: : 1.0000 N
Use Maltiplier & Dilution Factor with ISTDs H
Signal 1: VWD1 &, Wavelength=254 nm
Peak RetTime Type Tidth Area Height Area
# Mwinl minl mATT *5 [ a1T 1 %
B Bt [l B I I I I rac-4
1 16.413 BE 0.3404 1280.18188 58.35740  49.9418
2 27.043 BE 0.5851 1283. 16443 34.28058 50.0582
Totals : 2563.34631 92.64797

#*% End of Report *#+%

Instrument 1 5/30/2019 6:06:23 PN

Page 1 «£ 1

S92

Data File C:\CHEM32%1\DATAYEZHOU-19FZN012755.D
Sample Name: YZ-4-90

Aco. Operacor
Acog. Instrument :
Injection Date
Lcg. Method

Last changed

Inatrument 1

5/30/2019 S5:16:44 PH
C:WCHEM32Y INMETHOD SNDEF_LCLLL M
5430/2019 5:15:35 PM

(modified after loading)
C:WCHEM32Y INMETHOD SVDEF_LCLLLM
5430/2019 6:11:10 PM

(modified after loading)

Analvysis Method :
Last changed

Sample Info

Location :

i AD-H, Hexane/i-Pr0H = 60440, 0.7 nL/min,

30 of, 254 nm

VWD A, Wavelength=254 nm (ZH O0-T90 ZH0T 2755 .00
Harm. 7]
2004
150+
=
2
%
o
=
100+
50
=
=
o
]
T T T T T
1} k] 10 15 20 25 min|
Area Percent Report
Gorted Bv Gigmal
Multiplier: H 1.0000 TS\
Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with ISTDs H

Signal Ll: VWDl &, Wavelength=254 nm

Peak RetTime Type Width Area Height Area
#  Twinl win]l ndT *s [madlT 1 5
i B el B | | |
1l 15.918 BB 0.2614 3.77989 1.80796e-1 0.0887
Z 26.383 BB 0.5753 4256.37598 114.78807 99.9113
Totala 4260.15587 114.96887

#*#% End of Report *#%

Instrument 1 5/30/2019 6:11:28 FM

Page 1 of L




Data File D:‘\USERSYCHEMSTATIONY 13\DATAY ZHOUZ0194YE3000166.T
Sample Name: YZ-4-99(RAC)

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

Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

STSTEM

STSTEM

1260TT Location :
5/10/2019 11:35:04 4M Inj

Inj Wolume :
t3UserstPublictDocunentsh ChenStationt 1\Hethodsydef LC.H

571042019 9:35:07 AM by SYSTEM
(modified after loading)

CiyUsershPublichDocunentsh Chenitationt 1\ Hethodsydef LC.H

5/30/2019 4:45:00 PM by SYSTEM
(modified after loading)

IC, n-Hexane/i-Pr0H = 20410, 0.7 ml/min, 30 oC, Z54 nm

1
1
Mo inj

WD A Wavdength=254nm (DAUS ER SCHEWMSTATIOND AT ARZHO UZ0 T9YZ3000 166.0)
mAl
<400
300 4
kS
)
o
200 H
&
&
-
100 A
D L L
T T T T T T T T
2 4 i} g A1} 12 14 18 ming
Area Percent Report
Sorted By Sigmal
Multiplier 1.0000 O/
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area rac-5a
#  [min] [min]  [mall*s] [1mAlT] 5
-1 I--—1 | I- |-==---- |
1 12.646 BE 0.1126 1885.05750 251.01039 49,3285
2 15.382 BE 0.2521 1590.43579 116.64406 50.0712
Totals : 3775.49329  367.65445
1260I1 5/30/2019 4:43:04 PM 5¥STEM Page 1 of 2

S93

Data File D:\USERSYCHEMSTATIONY 14DATANEZHOUZ0194FE3000164. 1

Sample Name: YZ2-4-99

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

Acog. Method
Last changed

Analysis Method @
Last changed

Sauwple Info

Additional Info :

SYSTEM

SYSTEM

126011 Location :
5/10/2019 10:31:04 AN Inj

Inj Volume :
C:\Users\PublichDocunentstChenStationt 1\Methodstdef LC.H

541072019 9:35:07 AM by SYSTEN
jmodified after loading)

C:\Users\FublichDocunents)Chenitationt 1\ Methodstdef LC.H

5/30/2019 4:51:31 PM by SYSTEHN
jmodified after loadineg)

IC, n-Hexane/i-Pr0H = 920410, 0.7 nL/min, 30 oC, Z54 nm

Peak (3] manually integrated

1
1
No inj

NDT A Wizvdength=2 54 nm (DADS ERSVCHEASTATIOND AT AZHO UZ019 V23000 164.0)
mAl
500 o
400
3
5
300 4 o
200
100 4
=
2
@
o . =
T T T T T T T T
d 2 4 [} 8 i1} 12 14 18 ming
Area Percent Report
Sorted By Signal
Multiplier 1.0000 O/
Dilution 1.0000
Do not use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (-)-53
# [min] [min] [mdlT*5] [mdlr] %
| I- | | I- I-
1 12.629 VB R 0.1026 1896.74072 281.16125 99.9318
2 15.396 VB 0.2399 1.29462 B8.03803e-2 0.0682
126011 5/30/2019 4:51:37 PM SYSTEM Page 1 of 2



Data File C:%CHEM3ZY1%DATA\ZHOUZ01845IGL002068.D
Sample Name: YZ-4-344 (RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
12/8/18 10:42:08

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
l2/8/18 10:40:33

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 9:41:08

(modified after loading)

Analysis Method :
Laszt changed

Sample Info
n

Addircional Info : Peak(s) manually integrated

Location :

: AD-H, n-hexane/i-PrOoH = 20/10, 1.0 nl/min,

¥ial 91

5.000 pl

30 oC, 254 n

WD A, Wavdength=254nm (ZHO 20 1315 1G1002068.0)
Harm,
120 H
100 A
80 o
o=
2
-
&0 - -
a0
0
o4
T T T T T T T T T
1 2 3 4 5 i} ¥ 8 4 min
Area Percent Report
Sorted By Sigmal Ph
Multiplier: H 1.0000 N
Di lution: 1.0000 \/\N
Use Multiplier & Dilution Factor with ISTDs |
Ts
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area
#  [min] [min]  [mall*s] [1mAlT] 5 rac-2a
-1 I--—1 | I- |-==---- |
1 B6.803 ¥V 0.1468 61l6.60956 64,94445 49,8919
2 7.446 VB 0.1690 619.28156 57.78l65 50,1081
{488 1 5/30/19 9:41:19 Page 1 of 2

S94

Data File C:\CHEM32%1\DATA4ZHOU2019%5IG10025905.
Sample Name: YZ2-4-89

=]

Acg. Operator
Acg. Instrument :
Injection Date

a1
4/18/19 19:24:48

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
4418719 19:17:25

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 ll:de:de

jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info

n

Additional Info : Peak(s) manually integrated

Location :

¥ial 1

5.000 pl

: AD-H, n-hexane/i-Pr0H = 90/10, 1.0 mL/win, 30 oC, 254 n

NDT A Wizvedength=2 54 nm (ZHO 201955 1GT002905. 0)
Harm.
800 -
&00 -
o
&
-
400
200
=
7
o 5
T T T T T T T T T
d 1 2 3 4 k] L} 7 g 9 min
Area Percent Report
Sorted By Signal Eh
Multiplier: H 1.0000 NN '
Di lution: 1.0000 \/\N
Use Multiplier & Dilution Factor with ISTDs |
Ts
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area za
#  [min] [mwin]  [wAll*s] [mATlT] 5 (-)-
----1 ----1 | - |-==-=-- |
1 6.796 ¥V 0.z092 15.77220 1.06260 0.3078
2 7,383 WV 0.1el8 5108.03760 489.32965 99.6922
4088 1 5/30/19 L1:26:33 Page 1 of 2



Data File C:%CHEM3ZY1%DATALZHOUZ01545IGL002966.D
Sample Name: YZ-4-97RAC

Acg. Operator
Acg. Instrument : {£38 1
Injection Date 5/7/19 15:17:34

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
57419 15:10:19

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 11:30:52

(modified after loading)

Analysis Method :
Laszt changed

Sample Info
n

Addircional Info : Peak(s) manually integrated

Location :

: AD-H, n-hexane/i-PrOoH = 20/10, 1.0 nl/min,

Tial 1

5.000 pl

30 oC, 254 n

WAV A, Wavdength=254nm (ZHO 20 1915 1G1002965.0)
Harm,
350 H
300 o
250 o
=
200 3 ]
3=
160 o
100 o
50
o
T T T T T T T
2 4 [} 8 0 12 14 ming
Area Percent Report
Sorted By : Sigmal =
Multiplier: H 1.0000
Dilution: H 1.0000 N
Use Multiplier & Dilution Factor with ISTDs |
Ts
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area
# [win] [win] [mAU*s] [malT] 5 rac-6
-1 ---- | I- |-==---- |
1 13.409 ¥V 0.2764 3212.07471 179.846l5 49,3653
2 l4.156 ¥V 0.2974 3294,67456 170.52757 50,6347
{488 1 5/30/19 11:30:59 Page 1 of 2

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG1002967.1
Sample Name: YZ2-4-97

Acg. Operator
Acg. Instrument : {¥3% 1
Injection Date 5/7/19 15:42:58

Location : Wial 1

Inj ¥olume : 5.000 pl
C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
547719 15:36:07
jmodified after loading)
Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 5430/19 11:32:57
jmodified after loadineg)

Acg. Method
Last changed

Sauwple Info
o

Additional Info : Peak(s) manually integrated

: AD-H, n-hexane/i-Pr0H = 90/10, 1.0 mL/win, 30 oC, 254 n

NDT A Wizvedength=2 54 nm (ZHO 20195 1GT002967.0)
Harm.
300+
250 o
200
=
2
&
o
150
100 4
A0+
=
2
¥
o . "
T T T T T T T
d 2 4 & g 0 12 14 ming
Area Percent Report
Sorted By H Signal =
Multiplier: H 1.0000 H
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs |
Ts
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area
¢ [min] [min]  [mAU¥s] [naU] 4 (+)-6
----1 - | I- |-==-=-- |
L 13.380 ¥V 0.2753 2854.07349 1e0.65536 99.2197
2 14.180 VB 0.3117 22. 44633 1.07450 0.7803
4088 1 5/30/19 L1:33:04 Page 1 of 2



Data File C:%CHEM3ZY1%DATA\ZHOUZ01845IGL002068.D
Sample Name: YZ-4-344 (RAC)

Acg. Operator
Acg. Instrument : {£38 1 Location :
Injection Date : 12/8/18 10:42:08

Inj Wolume :

Ace. Method : C:%CHEM3 23, 14METHODSY DEF_LCL1.M
Last changed 1278718 10:40:33

Analysis Method :

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H

Laszt changed 1 5730419 9:41:08

(modified after loading)

Sample Info : AD-H, n-hexane/i-Pr0H = 90710, 1.0 nl/uin,

n

Addircional Info : Peak(s) manually integrated

¥ial 91

5.000 pl

30 oC, 254 n

WD A, Wavdength=254nm (ZHO 20 1315 1G1002068.0)
Harm,
120 H
100 A
80 o
o=
2
-
&0 - -
a0
0
o4
T T T T T T T T T
1 2 3 4 5 i} ¥ 8 4 min
Area Percent Report
Sorted By H Sigmal Ph
Multiplier: H 1.0000 /TS
Dilution: H 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area
#  [min] [win]  [miU*s] [1Al] 4 rac-2a
-1 I--—1 | I- |-==---- |
1 B6.803 ¥V 0.1468 61l6.60956 64,94445 49,8919
2 7.446 VB 0.1690 619.28156 57.78l65 50,1081
{488 1 5/30/19 9:41:19 Page 1 of 2

S96

Data File

C:\CHEM3 2% 1\DATAY EHOU2019% 5161003031. 1

Sample Name: YZ-5-45M

Acg. Operator
Acg. Instrument : {¥3% 1
Injection Date @ 5/17/19 19:45:189

Ao, Method ¢ C:%CHEM3 2% 1NMETHODS, DEF_LC11.M
Last changed ¢ 5/LT/19 19:05:30

jmodified after loading)

Analyaia Method : C:\CHEM32\1N\METHODS\WDEF_LCL1.H
Last changed 1 5430419 11:37:07

Sauwple Info

jmodified after loadineg)

n

Additional Info : Peak(s) manually integrated

Location :

Inj Volume :

¥ial 1

5.000 pl

: AD-H, n-hexane/i-Pr0H = 90/10, 1.0 mL/win, 30 oC, 254 n

NDT A Wizvdength=2 54 nm (ZHO Z01SS1GT002031.0)
Harm.
800 o
7o0
GO0
500+
=
@
=
400 -
300 o
200 -
100+
I
¥
B e
T T T T T T T T
d 1 2 3 4 k] L} g 9 min
Area Percent Report
Sorted By H Signal E’h
Multiplier: H 1.0000 b /TS
Dilution: : 1.0000 N
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm ‘
Peak RetTime Type Width Area Height Area (+) za
# [min] [min] [mdlT*5] [mdlr] %
----1 - | I- |-==-=-- |
1 6.813 ¥V 0.1375 3814.08960 421.6219%2 99.2674
2 7.433 WV 0.1819 28.14677 2.31449 0.7326
4088 1 5/30/19 L1:37:21 Page 1 of 2



Data File D:‘\USERSYCHEMSTATIONY 13\DATAY ZHOUZ0194¥E3000216.T
Sample Name: YZ-5-4RAC

Acg. Operator : SYSTEM

Sample Operator : SYSTEM

Acg. Instrument : 126011 Location : 1

Injection Date 5/17/2019 4:37:26 PM Inj : 1

Inj Wolume : No inj

t3UserstPublictDocunentsh ChenStationt 1\Hethodsydef LC.H
571772019 4:32:37 PHM by SYSTEM
(modified after loading)
Analysiz Method : CiyUsershPublichDocuments)ChenStation’l\Methods'def LC.M
Lazt changed 5/30/2019 4:53:40 PM by SYSTEM
(modified after loading)
Ii, n-Hexane/i-Pr0H = 95/2, 1.0 nL/min, 30 oC, 254 rm

Acg. Method
Last changed

Sample Info

Addircional Info : Peak(s) manually integrated

WD A Wavdength=254nm (DAUS ER SCHEWMSTATIOND AT ARZHO UZ0 T Y2000 216.0)
mall 7]
160 o
140 o
120 o
100 o —
z
1
“
80 o
a
2
o
60
a0 -
04
1}
T T T T T T T
1 2 3 4 k] i} 7 ming
Area Percent Report
Sorted By H Sigmal Ph
Multiplier H 1.0000
Dilution : 1.0000 N/\/
Do not use Multiplier & Dilution Factor with ISTDs H
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area raC-7
# [min] [min]  [mall*s] [1mAlT] 5
I- | I- I-
5.051 BE 0.1053  593.438%0 85.1780% 50.1176
2 5.828 BV R 0.1341 590.65308 67.34789 49.8824
1260I1 5/30/2019 4:55:02 PM S¥STEM Page 1 of 2

S97

Data File D:\USERSYCHEMSTATIONY 14DATANEZHOUZ0194¥E3000217.1
Sample Name: YZ-5-4

Acg. Operator : SYSTEM
Sample Operator : SYSTEM
Acg. Instrument : 126011 Location : 1
5/17/2019 5:00:29 FPM Inj : 1

Inj ¥olume : No inj
C:\Users\PublichDocunentstChenStationt 1\Methodstdef LC.H
541772019 4:32:37 PM by SYSTEN
jmodified after loading)
dnalysiz Method : Ci\Uzers\PFublic‘Documents)Chenitationtl\Methods\def LC.H
Last changed 543072019 5:01:27 PM by SYSTEN
jmodified after loadineg)
I4, n-Hexane/i-Pro0H = 95/2, 1.0 ml/min, 30 oC, 254 mm

Injection Date

Acog. Method
Last changed

Sauwple Info

Additional Info : Peak(s) manually integrated

NDT A Wizvdength=2 54 nm (DALS ERSVCHEASTATIOND AT AZHO UZ013 V200021700
mAl
400 -
300 o
o
=
=}
@
200 +
100 4
2
a
o 5
T T T T T T T
d 1 2 3 4 5 [} 7 ming
Area Percent Report
Sorted By H Signal Eh
Multiplier : 1.0000 <
Dilution : 1.0000 N/\/
Do not use Multiplier & Dilution Factor with ISTDs H
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (+)_7
# [min] [min] [mdlT*5] [mdlr] %
I- | | I- I-
5.025 ¥V R 0.1057 1674.16895 238.95752 99.6326
2 5.729 ¥BE E 0.1184 6.17409 8.33798e-1 0.3674
126011 5/30/2019 5:0L:38 PM SYSTEM Page 1 of 2



Data File C:%CHEM3ZY)1%DATALZHOUZ0154,5IG1003079.D
Sample Name: YZ-4-58B5M(RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
5/30/19 9:38:00

Inj Wolume :

Acg. Method
Last changed

C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
5730419 9:07:37

(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 10:07:23

(modified after loading)

Analysis Method :
Laszt changed

Sample Info
n

Addircional Info : Peak(s) manually integrated

Location :

: AD-3, n-hexane/i-ProH = §0/20, 0.5 nl/min,

Tial 1

5.000 pl

30 oC, 254 n

WA A Wavdength=254nm (ZHO L2019 1G1003079.0)
Harm,
140 o
120 o
100 o
80 ~
=
=
60 o
a0 |
0
1)
T T T T T T T
35 5 ) 10 15 17.5 20 minf
Area Percent Report
Sorted By Sigmal
Multiplier: : 1.0000 X Ts
Dilution: 1.0000 N
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area raC-1a
#  [min] [min]  [mall*s] [1mAlT] 5
-1 I--—1 | I- |-==---- |
1 1le.ll5 BV 0.2366 1152.96143 76.14727 49,9519
2 18.177 ¥EB 0.2685 1155.18285 67.21445 50.0481
{488 1 5/30/19 10:07:42 Page 1 of 2

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG10026867.1
Sample Name: YZ-4-875M

Acg. Operator
Acg. Instrument :
Injection Date

a1
4/10/19 13:52:10

Location :

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
4410719 13:21:10

jmodified after loading)

C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 11:18:21

jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info
o

Additional Info : Peak(s) manually integrated

¥ial 1

5.000 pl

: AD-3, n-hexane/i-Pr0H = 80/20, 0.8 nL/win, 30 oC, 254 n

NDT A Wizvedength=2 54 nm (ZHO 20195 1GT002367.0)
Harm. ]
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g 25 g 75 10 ids 15 s 20 rmin
Area Percent Report
Sorted By Signal
Multiplier: : 1.0000 N K
Dilution: 1.0000 N
Use Multiplier & Dilution Factor with ISTDs
Sigmal l: VD1 &, Wavelength=254 mm
Peak RetTime Type Width Area Height Area (-)_1a
# [min] [min] [mdlT*5] [mdlr] %
----1 - | - |-==-=-- |
1l 16.203 VB 0.2422 71.86651 4.58964 2.0198
2 18.327 BB 0.2744 3476.82568 196.49471 97.9804
48 1 5/30/19 Ll:l8:25 Page 1 of 2
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Data File C:%CHEM3ZY1%DATA\ZHOUZ01845IGL002068.D
Sample Name: YZ-4-344 (RAC)

Acg. Operator
Acg. Instrument :
Injection Date

ieE 1
12/8/18 10:42:08

Location :

Inj Wolume :
C:%CHEM3 2% 1Y METHODSY DEF_LCL1. M
: 1278418 10:40:33
(modified after loading)
YCHEM3 2V 1IVMETHODSYDEF_LCLL.H
5730719 9:41:08
(modified after loading)
: AD-H, n-hexane/i-Pr0H = 90710, 1.0 nl/uin,
n

Acg. Method
Last changed

Analysis Method :
Laszt changed

Sample Info

Addircional Info : Peak(s) manually integrated

¥ial 91

5.000 pl

30 oC, 254 n

WD A, Wavdength=254nm (ZHO 20 1315 1G1002068.0)
Harm,
120 H
100 A
80 o
o=
2
-
&0 - -
a0
0
o4
T T T T T T T T
1 2 3 4 5 i} ¥ 4 min
Area Percent Report
Sorted By Sigmal Ph
Multiplier: H 1.0000 /TS
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: WOD1 &, Wawvelength=254 rm
Peak RetTime Type Width Area Height Area
#  [min] [win]  [miU*s] [1Al] 4 rac-2a
-1 ---- | - |-==---- |
1 B6.803 ¥V 0.1468 61l6.60956 64,94445 49,8919
2 7.446 VB 0.1690 619.28156 57.78l65 50,1081
{488 1 5/30/19 9:41:19 Page 1 of 2

S99

Data File C:)\CHEM32%1%\DATAYZHOUZ019%\5IG10026893.1
Sawple Name: YZ-4-87TH

Acg. Operator
Acg. Instrument :
Injection Date

a1
4/17/19 15:11:08

Inj Volume :

Acg. Method
Last changed

C: ) CHEM3 24 14 METHODS Y DEF_LC11. 1
Po4/17/19 14:E88:15
jmodified after loading)
C:\CHEM3 2\ INMETHODSYDEF_LCLLLH
5430719 11:21:01
jmodified after loadineg)

Analysis Method @
Last changed

Sauwple Info
o

Additional Info : Peak(s) manually integrated

Location :

¥ial 1

5.000 pl

: AD-H, n-hexane/i-Pr0H = 90/10, 1.0 mL/win, 30 oC, 254 n

NDT A Wizvdength=2 54 nm (ZHO 201916 T002393.0)
Harm.
ann -
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200 o

100 o

6207
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.
El
B

Area Percent Report

Sorted By
Multiplier: 1.0000
Dilution: 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal

Sigmal l: VD1 &, Wavelength=254 mm

Peak RetTime Type Width Area Height Area
# [min] [min] [mdlT*5] [mdlr] %
----1 - | I- |-==-=-- |
1 6.807 ¥V 0.1430 4333.33105 472.4691z2 99.0518
2 7.388 WV 0.1897 41.48112 3.23173 0.948z2

{8 1 573019 1l:21:10

(-}2a

Page 1 of 2



